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Ten-Color Atlas Map, Poland and Czechoslovakia

You and the Obedient Atom

With 54 Illustrations ALLAN C. FISHER. JR.
40 in Colot

Poland Opens Her Doors

With 3 Maps and 32 Illostrations
28 in Color DELIA and FERDINAND KUHN
ERICH LESSING

New Polish-Czech Map Charts a Political Divide

The White Horses of Vienna

With 15 liustrations BEVERLEY M. BOWIE
11 in Color VOLEMAR WENTZEL

Blossoms That Defy the Seasons

With 9 Illustrations GENEAL CONDON
B in Color PBAVID 5. BOYER

Feathered Dancers of Little Tobago

With Map and 12 Ilustrations
E. THOMAS GILLIARD
FREDERICK KENT TRUSLOW

The Book of Dogs:

National Geographic’'s Newest Achievement
MERLE SEVERY

Seventy-two Pages of Illustrations in Color
PUBLISHED BY THE
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CREANIZED IN 1888

NATIONAL GEOGRAPHICY%
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BERMU

H_E!' Ell:’tl‘!ll IIIII.Z] SIIIE’E Are lllﬂ[]E -L'J'f 1'[1:-111}’ tlﬁngs

There's a world of sports, a wealth of holidoy fun
awniting vou in Bermuochn Laovely !L-.--h| Lyoirinies
and vivid Howers delight the eve. Beaches of soft
I:ill:;-. <] Invite |':.l}:lllf_,r,. a swim I cloar walers.
There ure Bve begutibul goll conrses, en-tout-cus
teninis conirts o, Lsiiling, water-skiing, skin-diving,
fishing, Tasis, eveles. buses and ferries make it

easy to shop und sightsee. You can dance nightly

A

at Bermda's famoas hotels, and enjov her trcndly
st honses and cottuge colonies

Bermuda is T miles from the mainland —easy
to rench v trans- Atlantic airlines; and there are
wieekly sallings on lesury ocewn Tiners. To !:||.|.||
wisely, see vour travel agent, For [ree Vacation
Kit. write The Beromda Trade ls"u"n'|'liﬁlm'1||.'
Board. 63 Filth Avenue, New Yoark 20, New Yok,



MR. JACK KRAMER'S GOT THE HERTZ IDEA...

BECAUSE YOU CAN LEAVE A HERTZ CAR ANYWHERE!"

Hefore the lamdup fennis Star s clestorua b het, he drives e somse cibies o leive n
pnd promoter of professional b i nearby city, completes Has Chevrolet sedan or similar make
tismmie toviir= and lournammcnls Digdinecss Llvere, leanyes Ll ofr ot ST | iny Herte ity an Lhe | s
powed Tor this picture, he saod Ehe Herte afhices pnd fineshes s Call vour loea]l Hertz office ar
CHertz oo oreal peo. YWhy 1oean tripy by plune g train. travel neont Lo eEPTVe 0 COr in
rent poecar i oo Hertz city and Ty {1 '|':||. Fividr buzi L aanis | e ke ] _I-.'. |'_|“ vil m diF whierevier in
bepmwe it al iy ot hies Herte offoe aie rale g st FAH.60 o wesk e wistld vl re il iy WA e e
auross the country phud 8 eonte o mdle, incdading al Hated under " Hertzo in alpha

A owbesdy customwer of ours ppsmiine, ol and propeer insr- Pt gl phvome bon ks everyw s
bk Wormemer travels Dy plinae or g, "*And there’s o servicve Herle Hont A Car, 218 South
train, steps into 8 Hertz car sl charge of only $1000) (liss b Yabapsds Ave,, Chileggo 4, T inos

More peaple by far. .

ﬁ;HERTZ

_'F“ Rent a car

HMERTZ ARINGS YOLU BUSINESS ANMD WOoRLD NEWS MONDAY THROUGH SATURDAY QN CBS RADIO



A special stafl creares the Creo JEV T e Vehon! Bullenins® a meachs

YEACH WEEK MY PUPILS 0K nrd muade avadable o the Nadon's classrooms 4t o Fraction of
LITERALLY WEAR ouT °crual cost les weekly visis—bnngmg a story for cach school
-.I.I'_n.'—.!l.l'.l_'.l.'I.J[]l FOLEEstErs with peopraphy o the pews, dIBCOVETIES

THEIR 5CHOOL BULLETINSG' in science sind nature. and how |1r-'-['l|1 live in the bur places . of

the worlid The r:;l.-lg.' Ulustrited bolleting  are ganorher aliroistic
STV IO _-.r:rm:inr:.l by, vour Nanonal l.".c-|||_'r.=r-'.|5.._ Soctety Tfor the
ncrease and diffusion of peographoc knowledge.”

® By ISEECET e Fuaren o jEE b ST praget e AL EET |

RECOMMENDATION FOR M E bi creck
.« AND INQUIRY ABDUT gm I P n:le

Members of The Society room the world through the | NOMIMNATE for Sooery Mambership
pages of therr odhceal pournal, the MATIHONAL GEOGERAPHK the person named below, (Le separate

N ¥ i -I i riar --!u! 15361 i SR NET4FES }
Macazing  Annual dues of $8.50 include subscripnon e PR IR ORE

e the Mpwudne, and broing frequent  [-color map "-i|:."'|:'||.'

I:E'ifll NMEEHSHlpll | T ENREE ;::ll

chchise 3 b dudes o thee peasion
i 1

mentd Members' enthustascic  homianion’ of fiiends for

membesshnp expluns ‘The Sociery s phepomenal  growih pamesd Below, Nend wifr cue

Nonmembers interested in joining The Socicty —but who
b ot Epnow 3 member—shdould i:ll.!|:|'.'r_' repehit ). | DESIRE INFORMATIOMN vconcernminu
membperahip und e NATIONAL G

iAEHN MAoaZrNi (Fill in below.
Miediibtd aimd witeEss mur smake gilen or beguessy ol momey, securines. ar orbyer
praperty bk The Soiery Lof V'rbe cpereste afd diffasom of geogragphs knaowl-

-||'I- b b wnelrs are idedacni e fodr ta paicpsodes SUEY fr culepaslar I i 3 B! e i
Fiiedd Srgae= B0S 0 Proseesmiomse il L dsada
[ ki | I L5 | k 4
; Wend St [E IR IEE, EEngrmanil
ol o K |'|||;r FEEFTEE &5 FELLL] T.HE EELEETRET : i EEl LMl EnrLal i-!‘: EambErrig

. NATIONAL GEQOGRAPHIC SOCIETY 1= % Fril ki FENTHI I 1A FiCs payable 1
: WALHINGTION &. 0. C ..-.-“.::" fpiet o T Nggsonal €= .-_.é!.
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Nf.:u' Kodak Cavalcade Projector:
you turn it on... lt does the rest!

r-...ljlflfll.ﬁlf'.": ﬁ!;l{jf"_ﬁ: I.ﬁ'lll :.:H{'-'ll_.f: .1:1'11‘_15 hr’-‘fﬂrﬂrr“lf i I. Ty - EsT A% |||. i-.l-ll_l B switch lior

' e ' lEwatt or 300-watt illumination
fllg-ﬂ.'i-fl'_ﬁf* SHOMWS . . . -_f.lu.rrm.lm’u'f:hf'rf vall o aweatt Hluminatl

I'._I-._ ELLE O _|_E|I i QeI ns1Lrati 'III et

MNow you can be a guest at your own shide shows | Cavaleade Projector. With sharj 2.4 hens
With the Kodak Cavaleade Projector, you emote-control cord, built-in sereen poanies
I\,-I'I'El dn oy onldy on the soreen, 10U can com a1 Y 5l i oas [t 48 51 down 4l manvy
and gpo-—and stll the show soes Gn ileales
Choose brightness 1o suit the size of the !

i Fully mutomat:c ol | Hemote-control
B nmer shows slides at " changmng, up w |
q e ereoarl mtervals 4.1 [t Yivl AES T
4-,':':'_“ or |G seconds, Sehit- { :' liiovw Trom anyw e
erond changing o i the room
i"rq--l.'|||:|||i1|u:||:'rl:g Mew wlide g umrde —
i ' i B I i 1 - . - r i
ikl .-I. |..'.l. £ b el F R =t '|. bl | I il Ll il ""'-.qll.-.. L._“_J,.L Al |_||; ECtOr shiiswe
perature-conir bl .I :__:,I in owm el proteciog ides brlliantly, has Kiead
sl I' ERIIA Y Ll "Illlll = _'I:E I' I 1 II i.LLR= e | || TR T, !-I- 3 11
|I | Ered HER N EE N RN |'||_|,, ti. K74 50

See Modak’s "' The Ed Sullivan Shewe'' aud " The Adventures of Clzzie and Harriet'"
EASTMAN KODAK COMPANY, Rochester 4, N.Y. Kodak

o Cf



The Telephone Way
to a Happier Day

Try it toduy when the dizhes are
done, beds mude, clothes in the washer,
Y ou've earned a break.

So relax o little and pick up the tele-
phone. Enjov a cheerful visit with a
(riend or loved one,

It's =0 gasy to do, whatever the miles
may be. For no one iz ever far away by
telephone,

It helps to muke any day a happier
¢ day ut both ends of the line,

!

hy

“It's fun to phone”

BELL TELEPHONE SYSTEM .ﬁ



All T said was, “Let's take a
KLM Royal Tour to Europe!”

FOR THRIFTY TRAVELERS KLM historic center throughont

Royoal Cirele Tours, 15 to ] Burope. Departures from
THE WORLD DVER days, rom 651 per per=ei, New York, Hedstun and
visit up to 12 countries Montreal every duy.
Dapartures {rom Now Yoark, The truvel opportunity
Hauston and Montreal everny of & Ffetime is as ¢lose as
, Qnturday. Price inclodez the coupon below,

wll hote]l accommodatlons,
meals, sightseeing —every- ™ 5
thing | | KLM Royal Outch Airfines, Dept. NG-58

430 Park Awenue, New York 22,N. Y.
FOR ADVENTURDUS TRAVELERS 1 Flease sengd mp commpinie nigrme

KLM Royal Tours, 10 to | fiom mn . MLM Meyal Tirs and, o
T |t_|_l|_lr._';_ 1||-|Ji|: ','irr|;-;|:|l| Ravsl Gl Towrs tn Eerege
pvery  resort, Cultural wnd N kia

|

| T —
‘ I EERrfss

!

ROYAL DUTCH
AIRLINES

T TEEE T T T T T T T T TR

City dong  Sigte
My travel agent i

Mention vhs National Coograpbic=—I1 Jemtilis Wi

|
|
1
1
|
|
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effortless dictation

is what you get with the
automartic dictating machine

¢ I-|--—

'_ :'I"l.fhﬂllr
- ———

9
‘.

To operole, sunply pick up mike and talk. The Your essential controly are right on the mices
new Dictaphone TIME MASTER. gocs on the phone, under your thumb: And thev're all
metant you pick up the mictophone And voy touchbuttons. The closest thing yvel to auto-
can start tolkimng rmmediiatelvy—there’s no wail motion ndictation, this astonishingly nutomatic
ing for warm-up, thanks to transistors. Result: new TIME-MASTER m the most expensive mi
time saved, maney saved chine 1n the world —to be warthout,

Tou can find your place ut o glanee . | | eanil But you really have to see and try this winder-
PO parts yonl wantt to pley bock, becouse the fally obhging machine to believe it Call yous
Dictubelt recmd lets you see récording take incal Dhetnphone affice for a free demonstration
ploce. Nothing's hidden. What's more, Dicts- Then use it and see for vourssll how much time
beits cnn nof be erosed by accident. You nevet and effert—and that monne good cold, hard,
waste Tume re-thindoog, re-recording folding cazfr—you'll suve.

ALLNEY DICTAPHONE * _— TIME-MASTER
MORE THAN A DICTATING MACHINE A MOMNMEYSAVIMNG INVESTMENT
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~ ATOMS
PEACE

Lockheed. always mn the lorefront of neronautic utosm [0 work for indostry—with rescarch und
and sotentific achievement, now extends 11x leader- process heot reactors, Tood urediston facihihes
ship into o significant new leld —Nucléar Energy and the apphicitions of radicnsolopes.
for the World's Work. Al Dawsgrmville, Georgis, Lockbesd will begin
For eight vosrs, Lockheed's nuclenr scienlisis, operating the Georgia Nuclear Laboratories lutes
physicists and éngineers have been working on this yvear. This new mstallation will provide the
the development of b nuglear-powered rplone. lurpeat radiation effects research capability o the
Now, these scientists are also ready to put the Lmited Stotes,

LOCKHEED MEANS LEADERSHIP

LOCKHEED NUCLEAR PRODUCTS
MARIETTA, GEORGIA

Crperated by the Greorgia Divicion
LK heed A iroral | e preriddioe



‘your copy
LI?  in just
4 seconds”

compare copy methods;
you'll use this one!

You'll use the dry process “Thermo-Fax™
Copymg Maochine beesuse it's 3o clean and
smple. You put your onginal with & sheet
ol copy paper in the top slot | ., and in just
4 seconds, out eomes vour copy. No muss,
Nofuss: No chemical. Copies cost as little
i 5¢ each. Compare that with the comst of
retyping and you'll see money saved every
trme you use this modern copy maker. Ex
quick,
trouble-free and casy to use. Send coupon
below today for full devnils,

ciusive dry process in All-Electric ., , |

MINNESOTA MINING AND MANUFACTURING COMPANY
whmre RESEARCH 4 the ey = tamarmow

¥
i Lk

L r i

|'I |:
- = _I_I_I_\—\_

/ Thermo-Fax

% COPYING PRODUCTS

_I—|_\_\_\_\_ ____,_-'-

The term " Thermo: Fax™ is & 3M Company tractemark

"r
I
|
|
|
|
I
|
|
|
!
|
|
I
I
|
|
I
|
l
I

M Company, Depl. SI-98, 51 Paul &, Minn
send dollar-saving details of dry proccss copy-
mgand FREE new catiimunications idea ook,

. - S S S - - e el S il
— — S I—————r'd

Momas
Lompany
Axicliess
Clry Lone afgle
e e i et <

TREAT YOURSELF TO AN
AUTUMN VACATION IN QUEBEC

The cuunieyade of Freach-Canada s unbelipvably besuriful
I'||'".I'I:| |||'I' |!.I“.|.'rl:;llrlI l'l]J.j-L- ()] [t'”. I'|||Iqi:'|.|_|‘ |||' |h|:| ].J.u.rl'fllll-llll_
the Fascern Toawnshipe the shores of i ey |"u.-|-.|._-| S i

FETLE
Wl

The mghts see ool and crisgy, the |.|;:,-. hrighr and
Fawer cars on (e -|.'..:|||._ .-..::r.mﬂ:"'.il."'-_”uq CHEIE T
I im vior comdoriable, nvoadern fnne and hicwiebs, whvrw wo
will be welirrimesd wishi ol i Bisspatalin

Fortreernndmopsond boawlate write Provingsol Pueldicil v Sureery
Fov T rtiand IU'I'I'-'I'IE;II. Qudbas City, Comido _— :

ar 48 Rockolailer Canler, New Trork i e N I _[..'.'- |I

- MINOX B
CAMERA

. has built-in

EXPOSURE
METER

You'll have fun shooting
mugnificrnt perfecily
#apussil pictigres 1 x4
and largert with this new
taaeyvel of West Corman
PrOciglin mineerng. | Re
Minox H (welghs 1t
_apor, only 37" longl
HAEmITR inE @Eurssiwark. 12
i, nore, simple G uss
will b ¥no:

constant eompnion.

Cribically efearp 1735 lenes all
epeeds b 11000 e Dogede in
B wink;: lota af pther festuroa

sxiq pour photo dedler
today for @ demonatrulion

Be lirat to own the eaciibne
wll-in.0ne Minox B,

Minox B, dhroms finisl wiih
tose mad dhain . ., 149,95

Minas TIL-5, (witheut & xpasera

mater) chrame finlah
with coie snd oheain . . 139, 50

For complete Minas
iMermiare, Wrike

KLING PHOTO CORP.
137 Fowrth Ava.. Maw Tork 10,
waie L5 X diatri Mulor

Menrion the National Geogtaphic==Tt1 Idanrifien you
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Powered to tune i the world!

NEW ZENITH ALL-TRANSISTOR
TRANS-OCEANIC™  smatest and tightes

standard and band .:]-n'*:u] short-wave |J1_i[‘t.'i:l.l|i‘ radio ever made

-

FHE WHRLD 'S M= =
MACNIFICENT RADIO ~2o0lU)

| 1o tume 1 the workd, Take

I ey i |1 ireks-
| ver catpint s 92 realer than
Pabeefvper mhirt-w g 1l
|| 1E% | LI PR I|-|- | |
“'ill Fule: [Enil FR | it i
' iy W d e | ' | |
Fogiw-0hewi THIT el
itest] Il I gl I
PR

B SUPER-SEMSITIVE WAVE BAMDS -
elude Intormattional short waive, standard
brosgeebeaest, rerime, weatbeer, shipsboa-adnm,
Lig-teraliore. amatear shsel wive, anid

L L f i AMERT P
BAMD SPREAD TUMING provides up to
i riviee Fonam on e ehiidierale di |
[ei P - i Lik| Botury  liand
Kepaali Do ] Binndd

WAVERDD ANMD WAYEMAGHMET™ ANM-

TENMA, Handle 1if ind tels

Wavernd antent nlnlds  Dtaehalide
trielarel D biciast Woa s etviserepicy®

MEW ROYAL 1000 D

liia Oth band for CAA
Wi ] M 1i1om
b PO |

i kil b al I L
== ol the N I

L Ttz IEeyyml 1000 1D



FONDGRAFS
BY
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HEAR THIS MARVELOUS NEW STEREOFONIC MUSIC
FROM WEBCOR! THERE'S NOTHING ELSE LIKE IT!

MNew From Welieor! Steveo-Fidelity! This is frue
sereafonic musie [or your hiome —pure, thirees
dimensomal musie from the oew steroo recs
arids! The begutiful 1959 French Provineial

Srereo-Flilelity Rudio-Fomaeral (above), when

plaved with its mutching external gmplifier-
speitber unit, e Stereo Mate IV provides 60
walls audio ontput—magnihornt Jespeaken
HTE e r|-'[||'|||‘|||l'l|||1|! French Provinecial,

ahogt 375,00, Steren Mate TV, alwsur 31 20,095,

ALL MUSIC SOUNDS BETTER ON A WEBCOR!

(et mequaintod with the thrills of Healiat
eteren—ihirne Jdirmenninnal photography,
theill to the - of 353 mm. eolor photography

It 12 the I'ulufurl ﬁ.l.l!li".'J.."l'r' al 35 mm 11h|.|1|.|1|::-
raphy. ""Compared 1o 35 mm. elides,
Riealist steren zhdes are true to life.”" Ses
your camern dealer today for 8 Realist
steres alide demonstration. You'll be
arnared at how the realism of L1V ssems to
pull ¥ou into the picture.

Whetn vou''rn ready foe the lest,
iy a Meslist steres camern

RM.EI.A.EJ-I'I-L.;

EvErpiilng = fFerEEc SOMERT), T, tlids =T el
Dhabsidizzy of e Dovid ‘White lrtiames=® Conpanyd
[ T T ST | L T

Mertian e NMatienal (Geasgraphic—3t identiBes yemi



el

‘Greet Europe- :'
relaxed and

1 -
[ S p———

Aqd wvoul toke a torn nround n
Freneh Lioe deock, n ribbhon of
musie and laughter {loabs oul

from Lhee Teatavities irssnile.

Helow voi, the blue and phos-
]iill'l-"-':--'--r'ai ywiss stredin past,
Abhead, agninst the mght sky, are
the myrisd shipboard lights o
thiee pay Feemdlt ety an Lhia sedn,
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You empov spackling entertalin-
ment, dine on world-fomed Froneh
s, mpend lazy howes urw
o tensions in Yolr deck-otuag
And when the lnst jovous dny
s down the horizon, you fingd
vourssll saprieimely  relaxead  andd
refreshed fur vour European hol-
idaoy ahead. Consult your Author-
ired French Lme Treavel Agent.

il Filth Ave_ New Yark 3L MY a
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Who will be
your friend
if trouble
strikes ?

It’ﬂ a crucial time when fire or
windstorm has done its damage—

or when vou face serious loss because
of linhlity through an aceident.

Will yvou have n fmend who
undeérstands yvour predicament—
wants to help you—and knows just
whnt to do and how to do it?

You will il vou have enjoved the
services of an Independent Insurnnes
Agent. For then your protection
will have been careélully planned by
0 specinlist who is o feiend and
neighbor right in your own community.

Then when vou are in troable, he will be
nearby to help vou. Youor interest will be his
first concern. You will find him not only skilled and efficient
in expediting vour cionim but also willing and able to sérve
vou in many ways, to help restore vour peacs of mind.

For the name of 2 nearby America Fere Loyaity Insurance Groag ! -
sgent, call Western Union by number and ask for Gperater 75, ‘Amernico Fore /|

/ Loyairy Group, |

THE CONTINENTAL INSURANCE COMPANY « FIDELITY-PHENIX FIRE INSURANCE COMPANY
FIREMENR'S INSURANCE COMPANY OF NEWARK, N_ I » NIAGARA FIRE INSURANCE COMPANY
THE FIDELITY AND CASUALTY COMPANY OF NEW YORK « NATIONAL-BEN FRANKLIN INSURANCE COMPANY
COMMERCIAL INSURANCE COMPANY OF NEWARK « THE METROPOLITAN CASUALTY INSURANCE CO. OF N Y,
MILWALUKEE INSURANCE COMPANY « ROYAL GENERAL INSURANCE COMPANY OF CANADA
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BETWEEN CHICAGO AND
THE PACIFIC NORTHWEST ”

/t costs no more !
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mam dimng room, and the Gold Room for private
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e, And, of course, the moneyv-ssiving Family Plan
Fares'npply an all Union Pacific trains
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A good school year
often starts
In the doctor's office

Your child will soon be ofl Lo
school—with thirtv-nine and
one-hall million other children
—ihe lirgest enrollment in our country’s history,

Naturally, you hope your child will stay well and
do wel
s0, why not take him to your doctor now—before
sehond opers—ior & thorough health examination

throughout the school vear. To ||.r:||1 him do

This 1s mportant for all children, but doubly so
tor the "beginner”” who may be exposed tor the firsi
tome to the commyunicable diseases. The child should
be protecied aguinst whooping cough, polio, diph-
therm, smallpox and tetanus.

If he hus already had “shots™ for these discases,
it may be time for “hooster doses.™ These increase
protection or hold it at such a level that the child is

iiore able 1o resist the disease to which he is 1:1p||'1::|'.1..

A pre-school check-up miy reved| unsuspecied
defects of the eyes or cars, A child who has impaired
hearing or viston cannot do his best work at school.
Besides getting low marks, he may become discour-
aged orat best have difficulty in making adjustments,

Y our doctor can also advise you about improving
your child’s health habits to increase resistance 1o
colds and other respirntory infections that kKeep so

many children away from their ¢

ASSTOCTES.

r

What about older chaldren—ieen-agers especially
They, too, should haove heaith examinations. |'he
doctor’s- advice on physical development, emolionl
problems, and other *“troubles of Lhe eens  can ense

muiny wornes that beset thos age group

Metropolitan offers two lree booklels on the
health ol both vounger and ol
Check below the booklet or booklets you wanit.

er school-nge sroups,

Maeatropulitan Life Inwurance Company
| Madiver Aveonue, Mew York 10, N. ¥,
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Abundant encrgy relcased from the hearts of atoms promises
a vastly different and better tomorrow for all mankind

YOU AND THE oBeDIENT A TtOM

By ALLAN C. FISHER, JR.,
Senior Editorial Staff, National Geographic Magazine

HOUGH man may reach for the moon

and the planets, he has found the

richest of all new worltds behind the
familiar face of hizs evervday environment,
Here. deep in the mysterious cosmos of inner
space; lkes that world within o world, the
powerful, obedient atom.

S6 small are nature’s basic building blocks
that vou could put 36 billion billion atoms
on the head of o pin,  Yet these unimaginably
tiny particles work like genii at man’s biddinge.
TI'heir peaceful epergy 15 gradually shaping
our world into a far better place.

Adom Surveved Across the Nation

To bring vou Lhis story of the atomic
revolution, National Geographic representa-
Lves have been at work two vears in research
and industrial nstallutions all over the United
States.  Editors reviewed thousands of photo-
graphs.  Artists, advised by distinguished
phyvzicists and engineers; illustrated what the
camerg could not capture—the subatomic
dramas, fission and {usion,

Meanwhile, chief photographer B, An.
thony Stewart journeyed 12,000 miles with
me for a thoroueh, over-all look at the Atomic
Energy Commission's peaceful program. We
toured vast research centers, visited nuclear
power plants and private industries, and
talked to scores of scientists who are pioneers
on this pew frontier of knowledie.

Pioneering within the atom, as in noture's
wilderness, seems to be a voung man's pur-
suit. Many nuclear scientists look vouthful
enough to pass for students.  Frequently they
show a flair for pithy, colloguial speech, ns
| discovered at aur first stop, Oak Ridege Na-
tional Laboratory in Tennessee,

Oak Ridee is one af the Naton's largest
atomnic  centers, a 55 000-acre  reservation
carved from farmland and oak-covered hill-
sicdles during World War II.  Here Tony
Stewart and [, niter obtaining passes irom
courtenus  but  hard-eved goards, sat at
luncheon with seven physicists and engineers,

They were o clean-cut lot, cisually dressed
in sport shirts and =lacks. T felt like a visitor
to a college campus who finds himsell sur-
rounded by disturbingly precocious freshmen.
My guestions, 1 feared, would e answered
in n potois of Greek and mathematical equa-
tions. Then n yvoung man on my right spoke.

“Atomic energy uses? Let's tick them off,
Electric power; a hig effort getting bigger.
Ship propulsdon: very promising—Ilook at the
Navv's submarinex.  Alrcoaft | propulsion:
samething for the [uture. Fusion efergy:
possibly  fnr off, but extremely important.
Last, the real plum of the program: radio-
lsotopes,  They have a thousand applications,
particularly in agriculture and medicine.”

That capsuele description, [ later {ound,
could stand as a general outline for this story.

M
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A GLOSSARY
FOR THE ATOMIG AGE

ACCELERATOR. A machine that speeds up clec-
trically charged particles for use Bz atom-smazshing
hullete and as research fonts

ALPHA RAYS. Partlichs constituting the least pone-
trating form of radintion, Con be stopped by paper,
ATOM. Smallest undt inte which an element can be
divided withoot losing ity cistineuishing chorscter-
isthes, Electricadly nteutral, though Hs parts carry
chargea.

BETA RAYS. Noclear partiches Intermediate in
penetpiting  power betweed alpba and gammi rays.
CHAIN REACTION. Splittine stoms release ped-

trons that in torn split other atomes in A sl (-saidilnione
process.  Ser fission.

CRITICAL MASS., Amoont of noclear {oel, such

as uranfum, needed o st gp 4 chain reaction

DEUTERIUM. Heavy sotope nf bydeogen. Mixed

with oxvgen, it forms heavy watet
DEUTERONS, Nuclel of deuterium atoms,

ELECTRONS., Smallest major constituents of an
atom,  Negatively charged, they ochit around e
pucked, giving stoms thelr chemical propertics

ELEMENT. The raw mateciad of ull mitter. Ench
af the 97 mulural and 10 muo-made eltments con-
sistz of onlv one (vpe of atom with s related E=olopes

Fis=sIN. Process in wihech the sucleus of o heavy
atom splits whes (@ encounters an extre peutron,

relensing energy amd other neutrons. 1 enoogh fAs-
sisnalile atoms sre present to o constitule o o criticud

mazs, the reaction can become seli-sustainiog, as in
ihe atoam bomb Opsee 5140

FUSION. KEeaction in which energy s teleasesi when
nucked of twa Heht abtvms are belefly welded 1oecther
(page 3200, ds in the hyilrooen boamb

AMMA BRAYS. Most penetrating (orvm o moclesr
radiation, Consiet not of purticles, o= alpha unil beto
rave, bl of waves like X rays

HOT. Dangerously radionctive,

TN, Atoni  sehivh hss galned ar Joesl  electrons,
therehv acguiring an electrical charge.

ISOTOPES,. Forms of the same element having
identical numbers of protons and eleciroms—thus being
sdentical electrically and chemically —but with vory
Ing mumbers of neutrons. hebee differing In weipht.
U235 amed U-738 ame both isotopes of natoral gm-
nkwm. one hnviee theee more nedtreons than the 'other.
MOLECLULE. Generally, twiv oF moee afoms form-

ive @ stalde compowmd such as HA—two atoms o
hyvdrogen and one of oxveen—a molecule of wiler,
NMELTRONS, COne of two major vpes of partickes
moking up the atowdc bocleus. Electrically neutenl

NUCLELS. Heart of the otom. Made up of nea-
briame amd protens, e positive charge {= neutralleed by
orbiting electirans.

PARTICLES. Subptamic onils of maller: among
uthiss, prolops, pealions, clectrons,

PROTONS. With neatrons, mike up atomic nuclel.
Equal neutrons in wetiht, it are electrically positive
RADIATHYENY (RADIOACTINITY ). Emisshian ol

atomic particle: or ravey by mucled of unstable atoms
Ravs this eelensed can pencteate and change matter

RADIODISOTODPE. Radioactive {orm ol an clement.
REACTOR. Nuclear furnnce heufed Uy fission.

6

Another scientist, sporting 4 crew cuf, cop-
tributed a breesy general observation.

“New discoveries bring new problems; o
this business changes from month W month,
We may not alwavs know where we're headed
—fow could we? But, wherever it is, we
seem to be getting there jet propelled.”

This exuberant Agure of speech is not as
extreme as it might appear. Admittedly, a
number of observers, including some indus-
trinlists and Congressmen, believe the atomic
energy program 15 not moving ecither fast
enough or [ar enough in some helds, Yet
it has been not quite 16 years since the late
Enrco Fermi and his colleagues achioved the
first sustained puclear chain reaction. Com-
pared with previous technological revolutions,
this is a mers moment in time,

Today only n few nations, principally the
United States, Great Britain, and the
1.5, 5. R, ean claim well-advanced programs
for harnessing the atom, However, the bright
potential for all men is abundantly evident.
Thiz September the United Nations sponsors
its Secondd International Conference on the
Peaceiul Uses of Atomic Energy at Geneva,
Switzerland, with more than 2000 delegates
exychaneing knowledze and ideas.

At Power Plants Now a Reality

In 1954, when The National Geographic
published an sarly survey of the peaceful
atoam, privately operated power plints using
nuciear energy were merely bright dreams
on paper.® In the United States three such
plunt= now generate electricity for homes and
inclustries, four additional ones are under con-
struction, and 11 more are planned. Al have
been licensed by the AEC, which nssists in
their planning and, usually, their financing.
The figures di not include the AEC's gwn ex-
perimental power program, which encompasses
a number of prototypes now producing. power
for Government installations.  Their reactors,
or atomic furnsces. represent half a dozen
different approaches to the problem of eco-
nomical nuclesr power.

An atom-powered merchant vessel. the N_§,
(Nuclear Ship) Savanmaeh, will cruise the
ovean hishways by 1960, A tanker, now
building, may be converted to nuclear enerzy,
and other projects are in the study stage.

Companies enpaged in this peaceful pur-
suit owe o large debt of know-how to the
United States Novy:  The nuclear submarine

* Sy “Man’s New Servamt, the Friemdly Alom,'
by F, Barvaws Colton, Narwosal Geoceaesic M.
e, Jamuary, 1934,
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Julez Verne's fabiled 20000
leagues on only one loading of uraninm, nni
two ather atoim subs are now operating.  The
Navy s atomic program inclhades 12 additional

Nty Crunse

stubmarines, an aircraft carrier, and a guided-
miissile cruiser,

Adm. Arleigh A. Burke, Chief ol Nawval
Operations, has sad:

“Perhaps ten to filteen years from now we
will have severi] hundreid ships with noclear
power, We will
pawer plants suttable for smull ships.

Aircraft propulsion represents a far more
complex problem, and here progress has been
spotty and relatively slow. A nuclear-powersd
plane has vet 1o bé built, although a number
of sircrafl reactors have been ground tested.
e of todpy, any civilinn apphoation seems
distant, though T found plenty of optimism
for the future wtility of atom jets, ramiels,
il rockels
Project Sherwood. the AECs fusion pro-

v still in the laboratory experimentol
stape,  But scientists see ghitenng promose

elop, 1 am sire, ngclear

AT

in thermonuclear enecrgy—rthe joinine together
il ]]:l.ujl'l'-f_'-i'“ atoms=s at 1!'I'|1|r|'l'.||.l"l'-- { k1 r'.II|-
lions of deorees, ns in the sun. where the
process ovcurs nolurally usion represents
the antithesis of Nssion, the splitting of aloms,
principally uranum

"Hot™ Atoms Save Vasl Sums

o elute |.-_-:‘:i||=__--l|;|||||--. are. 1ndesd. the ]l]lllﬂ
| F. Libby, an

af the program. Ik
vEC Commissioner, estimates that these tiny
bits of “"hot” matter saved United States -
dustry S500,000.000 i 19537 by improving
vibrtous processes.  These savings, he beleves,
will reach £5,000 000,000 innually in 10 vears,
more than twice the entire vearly cost of the
AEC's present program, including delense.

Radinisotapes are atoms thaot have been
madle  radioactive ey emit unseen b
powerful and easily detectable mays: bhende
their unigue value, Phvsiclans and scientists
g this rediation for medical I|"u|'|‘.||l'_l. aH L
134) or to trace the complicated paths of
chemicals within hving organisms [ page 331).
Industry harnesses the jsolupes in nulny ways,
[or example, (o -;|I|III*'-| the thickness of muate:
ritls or to make X-ray mctures revealing
troctural flaws (page 33

Ihe very paper on which you read these

).

words wis mabulactured o a precise thickness
af 371000 of an inch by uUsing 5 SCAnmie
ganee contninine radioactive thallivm. The

eause works in this fashion
Mounted atop a maching, the sonner

Home of the Peaceful

Cattle Gruse Beside Valleeitos Laboratory,

Atom
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Match and MNecdle
Hiustrate Heat: Atoms
in Continual Motion

Hiat's satuse mystifisd man until
atomic theory explpineg] il abdut
a cenitury ayo. Temperature riscs
it dancing atoms anid molecules
collice and frumssfer enetey {0 obe
anidher I the
atnmes 4l the cold end move at BOG
miles &0, hour; al the hil
1,200 miles. Paper in the match
releuses energy throurh chemieal
rEacion, & reeombination of eles
ments, Urandum (ogesesiie) frees
enetEy by '

sleed  meeille,
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Rsebon-—splitting  it=
nfoims nto nther elemenbs.

schwarte's phrase, “burned up,” was simply
& slang expression meaning that he  had
reached the maximum permitted him that
week, An office listing showed that Sims had
very niefrly reached] the permissibile total, and
he, too, was unavailable for ceanup duty.
But a “low’ man volunteered the cell
soon went back into service.

il

Two Kinds of Urentum Woaork for Us

Uranium’s unigue ability to destroy itself
for the beneft of mankind is not difficult o
undlerstand.

This heavy metal not only splits itself, it
also possesses what mivht be termed o split
personality, since there are two twinlike, vet
[1111".'1“!"-'-1:]}.' different, uranium atams that serve
man.

Cme, uranium-235, binds 143 neutrons and
The other, [1-234,
holds 146 neutrons and 92 protons

Chemically these atoms are indistinguaish-
able. The same number of nezatively charged
electrons—92—spin  planetlike sround their
nuclel, and electrons detenmine the atom's
chemical properties.

But the nuclel do not contoin the
number of neatrons, so they differ in mass

Q2 protons in 1= nucleus,

=AITe

We call =uch seeming twins “‘{zotopes.”” from
Lareek words meaning same and place,  Many
other wwsotopes occur  pnturally omong  the

wther elements.  Men muike additional ones—

i ".J_llr..| I"'I-"l iil= III“|| RN o] H 'E [ B p——

Liraer Ling

some stable, some radisactive—by  splitting
uranium of by bombarding materials <o that
they absorb extra peutrons.

[he swall diference in the mass of the two
uraiium atoms may notseem  important—
bat that's where their perversity asserts itself.
Cnly U7-235 will split readlly,

Unfortunately, U-238 is 140 times more
plentiful 10 moture thon U-235. The AEC
separates them by gaseous diffusion, & process
asiee] upon their sligh dissimiarity in weight.

Ol migeht gssume that 7-238 ends upr o
dump heap. However, it boasts n magic of its
own. If one of ik sloms absbrbs 1 neutron,
two clectrons v out
the new element, man-marle plutonium, In
simvlar muimner thoriwm changes o 10-245,
alen nonexistent in nature

Both these new elements, beed In reactors,
will split,.  Hoth seem promising as peacetime
tuels, though plutonium to
for hombis,

i the homb's symbol i= a malignant mush-
room Cloud, the symbaol of peaceiul use of the
atom i this coontry might well be an unpre-
tentious-lonking beside the (hio
River near Shippingport, Pennsylvania, This
building houses the Nation™s fGest (ull-scale

then the atom becomes

ay 15 wsed chiefly

strpctury

nuclear power plant for civilian use.  There
[ =aw the atom controlled and haroessed.
shippingport itsell is a quiet town nppar-

(Cionfrned on fapee 527)
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A Beaker of Liguid Eguals a Thousand Tons of Coal
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Rats and Mice Serve
Humamity m Radimton
and Cancer Studies
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whosr rroctlons In Mmooy re-
-|||'.'I ;|l:|'..'|'l||"|l I A

Since exoessive radiation can
bdsce  canee EETITRRE (NE
rodents 1o study tatior lor-
mation and srowih. The ant-
matls adso nkd our understind
tne of how tiesae b 'Illlllclﬁf

By poweslful ray

Anesthetieed rats at Areonne
Watlonsl! Laborstory riele 2

jav frain to el a dose of

pledtron mve.  Laes taped fo
fat curs, they pass under o
I'.|r'i|=| :I|.|||'I':|'||| =_-||'|II'|.'|'._

EFrarming :|'|r||'.::_." hiles i||

LB  pAeinl  Liirs fritairg
mall pren on the hack o
earh Enimu T determine

rndistion sensitiviey, biologiss
meensare (he dime the exoosed
i redpuires (0 necover

The train tnkes aoch  rat
nnider the bheom at schedoled
interval Iray donlains gen
tmn violet dye vusid Lo oullne

Liirdel arreas.

X-raved modse shows 3
tumor induced by strontion-
00, whirh haz chemicol smi-
ity 10 caldogm and s LiEnds
o lndlie tn the Bones: whern
i emuls haita ravs

The mouse recefved & stron-
"ill""l | Fph Lt g e i1 o
Laboratory, B develnped hona
damaee: later & lanfr cincer-

OUS IS W neetl, Froesly diz-

I:.ﬂl&.‘

Lenilifie the antmal's riicht fes,
Thres X-vav pegativies. eich
pranted In o4 diferent color, h
were combaned and enlareedd IF"‘—-;_*E e
W dinmuiers 0 owcdie this

Halr of one mouse turned geay  afies

radiation exposure. Its beown  brother,
parell from expenmentation, shows normal
pEmentaion Srponne:  Laborstory Fire
ectiedd [he test siemul 1O gommo mye (rom
ruclosctive coball fpoge 333) . Some treated
micy appear lo age prematurely ) oth E1h

bl







You and the Obedient Atom

ently little afiected by the presence of o
fumous  nelghbor—possibly  bechuse  that
neighbor has settled in the near-hy  hills
behind & hizgh wire fence, well protecied by
euards who discourage casuul visitors.

My inmitial resction to the plant was one
of varue disappointment. At first glance i
seemed  conventional. Outdodr  pipes  and
tanks suggested p refinery., Nothing visible
cven looked expensive, T coulid see hut ope
curfous feature: the metalclad main building
lacked windows.

But the uniguensss of Shippingport Atomic
Power Station les inside the blind building.
There, since last December, nssioning atoms
have been producing as much as 60,000 Kilo-
watts of electricity for the Pittshurgh area,

The plant’s price tag hos beén estimated
as hirh as 2110000000, including develop-
ment charges.  Its joint bullders—ibe ARC,
Duguesne Light Comnpany, and Westinghouse
Electric  Corporation—consider  evory penny
a prudent investment. From Shippingport
they expect ti Tearn many things that will cut
costs in later plants.

TV Cameras View Spent Fuel

Before entering the reactor orea, T slipped
my feel into plastic covers resembling over-
shoes and put on a spotless white coat similar
to those worn by hespita] attendants,  Super-
intendent Maleolm Oldham  inspected  my
storilé-looking garb.

“1t serves two purposes,” he saud, “'to pro-
tect vour clothing from possible radiological
contamindtion, and to prevent you from bring-
ing any dirt into the reactor room. The water
we ust ls demineralized and puribied, and it
runs through o maze of pipes and valves. The
chance of dirt getting into the system is re-
molte, hut e don't take chances."

Entering the plant's inner sanctum, 1 sur-
veved o réctangular room as large ns an air-
craft hangar, with & series of 30-Toot-deep
pools al its center (page 315).

“There's no water in them now,” Mr. Old-
ham explained, “hut we can flood them at
will. Later we will store spent fuel in the
poals until its radintion cools off o bit. Water
is o good- shicld, and we can study the fuel
close-up with periscopes or television.
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Looking inte one of the empty canals, |
saw the dome of 2 massive metal tank bousing
the resctor. Like an iceberg. Shippingport’s
heart lay concesled from view, but my goade’s
knowing words stripped away the surfnce.

“The tank vou see is a profective outer
shell,” said Mr. Oldham. “Inside Is another
vessel, and 1t contuins the reactor. We pres-
surize water =0 that it won't boil, then pump
it through the core. It picks up heat, flows
inty four hest-exchange units and generates
slodm in a separate water system,  This sys-
tem powers the turbine.

“That's a simplificd explonation,” he added.
“Its tow intricate to describe in detail. Al
the major components lie beneath the (oo,
and they're enclosed in metal shells, Epch
cortainer has an air lock and connecting pas-
saveway, and we can gei in for reprirs—hut
not while the plint is operating.”

Seed and Blunker Hent Reactor

Engineers stoked the reactor’s core with
both kinds of uwranium—a weddineg of con-
venlence, since 1t assures longer life for the
fuel. An inner ascembly, called the seed, con-
tains enriched fuel—uranium with a larpe
amount of Eotope 235, Metallurpisis ¢om-
bine ¥ with zirconium. sn element that
possesses extreme resistance to heat, corrosion,
and radiation damage.  They roll the alloy
into thin plates, and stack the plates, sand-
wich fashion, within loog tubes—32 tubes to
the core. A second pssembly, the blankel.
holds 14 tons of patural. unenriched uranium
in the form of pellets loaded in tubes. Neu-
traons - flv out from the [7-235 and tramsmute
the 17-238 to plutoniom; it tow, feeds the
chiln Feaction.

Water not only carries off heat from split-
ting atoms, it helps thim do an efficent job,
Neutrons travel at enormous speed, but U-233
reacts better if the neutrons have been slowid,
These particles are moderated, or lose speed,
in collisions: with hydrogen -atoms in water.

Without control, the reactor would destray
itself: =o the svztem includes 32 neutron-
absorbing control rods,  Fully inserted. they
shut down the reaction: partially withdrawn,
they permit it to continue noiselessly ot any
desired power level (page 316).

(ak H.::-dir,- High Schoal Seniors See the World's Uldest Working Reactor

Cantroflmd by dials in the operator’s borth, this graphite-moderited pile, or reaclor, started ap
in 1943, o vear after Enrco Fermi Duilt the fivet atomic pile (since dismunthed) in Chicagn,
Scientists wse the reactor for research ant peoduction of radioliotopes (or industry, segricul-
tare, tedicine, and laliceatory experiments. Hales in the Jopding fare contain graniom -fuef,
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As Mr. Oldham concludied his explionntion,
| noticed a trio of white-parhed figures wet-
mopping the ares around us.  We turned to
lesve, and the men [ollowed our footsteps,
awabbing vigorously, [ felt as zuilty as a
child whiy tracks up the family kitchen.

*Just routine,”” Mr. Oldbam  assured me.
“Our standards for cleanliness rival  those
of a hospital.”

Caold Feet and Hands, Fortunately!

Tony Stewart, who hard been priowling the
riom in search of camery angles, joined me at
the exit. After we had stripped off our pro-
tective shoe covers and ooats, the inevitable
radiation sufety check of our hands, feet, and
clothing bewan,

“Nou first,” a technician said o Tony. He
ledd Bim to the hand and foot counter. an
ingenious gadget resembling o weighing
mice hine,

“Is your watch off 2" the techniclan asked,
A radiom-costed dial will disturb the rmdia-
tion count.'”

“It’s off,” said Tony. He stepped on the
machine’s pedestal and thrust his hands into
holes in it= face, A panel light fAashed on,
spetlling out the Isconic command, “Wait. ™

Electronic eves scanmed hiz hands and fest
tor radiological contamination. The machine
voiced @ series of soft clicks, indicating only
harmless hackground radiation, present every-
where on earth. Then a second panel lit up
with a cheerful 0. K"

We passed the inspection of manv such
machines durinee our threeemanth tour.  In
addition, completely  automatic  detectors,
strategically placed in doorwave leading Trom
hot areas, double-checked vus 55 we left. I
anvihing had looked amiss to thess plectronic
spoopers, alarm bells would have ¢lamored.

Health technivians, after watching Tony
climb a ladder or crouch on the floor to get
pictures, often went over him head-to-toe with
a portable Geiger counter. familiarly known
as @ “cutie pie.” World War 11 gave birth to
this whimsical name, originally a code desig-
mation to conceal the machine's real purpose.

To date, the high cost of nuclear power has
tempered  enthusiasm.  Some  industrinlists]
while not disclaiming the atom’s: potential,
belleve it may be two of more generations
before nuclear energy supplivs most of our
electricity.

Using conventionnl fuel. United States
utilities produce electricity at an average cost

The National Geographic Magazine

of seven to eight mills per Kilowatt hour,
Comparable costs at Shippingport have been
retiably estimated at about 64 mills.

Thiz seems paradosical, since s pound of
fsstoninble material containe as much energy
as 1,500 tons of coal or 250,000 unllons of
diesel oil, and n single foueling lasts two to
three years. But costs skyrocket jn the fab-
rication of fuel elements, in the development
of metids resistant to radistion damage, and
in thé elaborate safety precautions,

Unlike many nations; this country is blessed
with enough fossil fuel—coul, natural gas; and
tll—for several more penerations, even assum-
ing that the demand for electricity will con-
tinue to double each decade. Why, then,
should the vtility companies invest so heavily
in nuclear power?

Philip A. Fleger, Chairmaun of the Board of
Duguesne  Light Company, #answered  this
question.  Under his leadership, Duguesne
provided the site for the Shippingport plant,
built its conventional portion, aml contributesd
toward the nuclear facilities—a private invest-
ment of more than 520,000,000,

“Previously the electric utilities have offset
the generul rise in price level by cortain basic
technological improvements,” Mr. Fleeer told
me. “Now we are experiencing o decrease
in the rate of improvement.

“We believe we cannot continue 1o hold
down the price of electricity over the long
term unless we develop some new maojor
sources of economies. As of the present time,
the only new development that offers & change
of lurge-scale savings Is nuclear fuel.”

Pilot Plants Yield Inflormation

Any =aving is hard to see at present, |
strrested.

“That involves not only what the costs are
todny, but what they will be over the life of
the plant, perhaps 30 to 30 vears,”™ Mr. Fleger
replice,  “Conventional costs are sure to go
up, but the others are sure Lo go down.”

And when might nuclear plants become
competitive with conventional ones?

“There is mol enough information for a
relinhle estimate, But we feel the industry
hax no alternativée bBut o explore the full
potentinl of this new [uel, The costs of
first-generation plants are meaningless be
cause vou cannot estimite the developmental
charges accurately, Only the maseproduc-
tion technigques that will be used in second-
generation plants will provide & significant set






meeniists
Dies. lobn C. Brown omd T

cimier uf Heltsvibl, Marviand

of fgures, Plants such as ours will vield

information that will «ettle a Tot af (uestions

and simplify design.’
Mony  expatts pin their hopes fore eco-

nomical power on reactors that differ mark-
1?'r”_'l-' Irivy  the .";l'l.'||ljl|I|_::||-.|-rI type U'wo of
these experimental systems now produce com-
merciil electnaty on 4 small scale

Cine, built by General Electric near Pleas-
anton, Calllofmn, permils water o bojl in the
reactor core 108).  Stenm. shightly
:'i|||'.1r."ll'|I'.'1', e [RLSSER Clare El_'. Lii l|'|-|' LUrine
[ntermational, a Narth
vimerican Aviation, operates the second power
producer nest Los Anpeles
liquid sodivm us a coolant.

[ [RoE

A Lomics division ol

s reqctor uses
Uhe silvier-white

I%J

+3

Vso, working im the U, S, Depertment ol

set L-14 o [rce 19rmation: o oooypsonmls. Frri

TTHINTE RIS b S TP Erujaadl K, ANIUOnF Hiaesag

Adjust g Bell Jar to Feed Roadiocarbon (o a Tobacea Plant

Lerculture research

pfinge necotine,

metallic  flujd flows throueh the anid
translers heal o 4 water system
Less advanced, but highly promising, is the

“ireeder

e

||--'.'|'r'|.' re=pL Lar.

shippingport  converts  some  uranivm’ 1o
plotomium, &0 it = called a converter plant.
in this case the new element 15 merely o by-
product, though it coptributes to the reaction,
L is possible, however, {or a plant to produce
miore fssionable materinl thean It uses gs fyel,
nsmull AEC installation
the alchemy o
Regctor Testing
on December 20,
the plant penerated the world's first

Severd] venrs ago
successfully
hreeding @t the
station 1n
|45 ]

cleciricity from nuclenr power.

demonstrated
oational

Lolahwy, Earlier




You and the Obedient Atom

Having one's eake while eating it, too, is
wonderfully atteactive, but the system is dil-
ficult to harness: For example, a converler
relies primarily upon slow npeutrons, hul a
breeder must employ the fast kind, unmoder-
ated by water or other substances,

Other approaches include the homogeneous
nil orennic-moderated reactors—big  words
involving simple. pringiples.  In the former,
uranium is dissolved in heavy waler—walter
with a large proportion of the hvdrogen
isotope  deuterium—to form a liquid fuel,
eliminating the costly fabrication of fuel
plates (page 319). An orgunic reactor em-
plovs mil-like liquid hydrocarbons, such s
the polyphenyls, to remove heat and slow
neutrons.

I wisited all the reactor experiments in
rounding out our survey,  Without exception
they are small and unglamorous looking, but
each type will be represented, full scale. in
the privale power program.

Experiments Await Time's Verdict

You may be wondering, “Which approach
weems Lhe most promising?™

John F. Floberg, an AEC Commissioner,
replied to this question with an amusing query
of his own.

“You appedsr too voung to have grandchil-
dren,”” he obsérved. “Therefore, vou certuinly
can’t tell me what is the best suit for youor
erandson 1o wear to his wedding, can you?
Similarly, we need second and third genera-
tions of power plants to supply answers.  This
5 too new an art to determine now if all
approaches nre right, il just one is right. or if
none 48 right.”

This uncertainty is one reason why some
experts predict slow development of the power
progrom.  They point oul that atomic plants
will bt generating only =ome T00.000 kilowatts
of electricity by 1960, this represents a frac-
tion of one percent of the Nation's installed
generating capacity—I135,000,000 kilowadts,

Other pherrvers express doubts that atomic
power plants can be made economical in the
pear future.  Though such mstallations offer
a pew fuel, utility companies have found that
fuel represents only 15 o 20 percent of the
costs in producing electricity. This is not
u larpe area for savings.

Our own Nation has substantial reserves of
conl, uns; and ofl, but most of the world does
not. Many countries want atomic power soon,
and they have turned to us for training and

compare national prograoms
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help. The AEC is cooperating in four regional
programs, two in-Europe, one in Asia, nnd one
for Central and South Americs. By June,
1958, United Stutes manufacturers had built
or contracted to build more than 25 reactors
for use abroad,

However. several members of the Joint
Congressionan] Committee on AMomic Energy
doubt that we can provide effective forelgn
help unless we speed up our power program,
us hos Great Brituin,

Gireat Britain's supplies of coal dre running
short, and the nation must import all of s
oil, mostly from the unsettled Near East
Spurred by  pecessity, the British  have
Inunched an ambitious slomic power program.
Calder Hall, a nuclear plamt on Eneland’s
west coast, has been generating powes—now
up to 70,000 kilowatts—for the past two
vears, Four larger plants are building, and
a network of others i3 planned.

Sir John Cockcroft, o member of the United
Kingdom Atomic Energy Authority, has <aid
that by 1963 puclear power will be no more
expensive in his country than conventional
[HIWET,

But spokesmen {or both Great Brituin and
the United States deplote the tondency to
What is eéco-
noenical in the British leles, they say, is very
unecanonucal over here.

AEC wofficials have esplained this repeat-
eilv. From our country’s standpoint, there
i= 0 major objection to following the British
approsch: their pas-cooled reactors use nat-
ural uranivm, rather than enriched fuel,

British Approach Too Expensive Here

Natural wranium, even though it contains
little of the fssiopable isotope, will chain-
react, but, to make it do s, very lurge
amounts must be used. Ths, in turn, reguires
huge power plants, which are impracticable
tor buikd in the United States because of higher
@apital costs,

The British approach, however, may look
altractive to many nations,  Any country dis-
likes being completely  dependent upon an-
other for its fuel, but Free World nations
using enriched wranium would have to get it
fram us or build costly gaseous-diffusion
plants of their own.

The Navy's dramatic success with noclear
sulmarines has shown that the atom brings a
revolution in over-all ship design, a5 well as
propulsion,  Aboard the nuclear submarine
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Seaweolf, on o one-day cnfse out of New Lon-
don, Connecticut, T saw how atomic encrgy
conserves space as well hs fuel,

Sewwl] 15 the second of gur atom subs; a
3i0-foot stee]l shark that travels faster be-
neath the ocean than on its surface. Her ex-
terior, though ultrastreambined, held few sur-
prises for me, but her interior proved a revela-
tion. Six veurs eprlier, | hoad crulzed aboard
variois Wotld War IT type submarines;
semwgl]'s compartments, by contrast, seemed
like ballrooms.®

The officers" wardroom wis indeed a room,
nol o cramped cubicle, Al in the enlisted
men's quarters, | strolled past neal staterooms
instend  of squeezing between bunks  slung
from the hull, Some compartments were on
split levels, like rooms in a modern home, and
everywhere pleasing pastel colors met my eyves.

The spaciousness pezzled me, until 8 mem-
ory stirred. 1§ this had been a conventional
submaring, T would have passed through
compartments holding four big diesel engines.

“Their elimination saves space,”” agreed my
eacort, Lt. Comdr, John H. Ebersole, ship's
medicn]l officer. “Also the hig fuel tinks are

gane, along with the heavy batteries =subs
formerly used for underwater propuldon.”

Buddha Brings Luck to Seaweolf

Continuing aft, we entered the reactor com-
partment, a8 hig- as a living room, and
threaded our way among instrument panels
to the compartment's center. A stainless-stee]
cup, knobby ond shaped like o crown, jutted
upr from the floor. Beneath this cap lay the
FRiCtoT,

I had been briefed on the Seawaol/'s reactor
at various ptomic installations, Ligoid sodium
extracts the heat and transfers it to water,
generaling steam. The steam spins turbines
which drive the propellers. Early in its ca-
reer, the prototype of the Seamwpolf reactor
plant developed a lenk in the superheater.

“There wis some early  troable.” said
Comdr, Richard B. Laning, Seawolf's captain,
“ancd the Navy has decided to change to a
pressurized-water rfeactor. Our power plant
will he replaced later on.

“But we have been in commission more than
a vear and bave traveled more than 35,000
miles, 60 percent of it submerged. During
this periord no maintenance has béen reguired
bv the reactor svstem.”

| noticed o small bronze statuette in the
mididle of the reactor cap.
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“A litle Buddha, put there by a retired
Navy captain,” explained Commander Laning,
“He predicted it would bring us good luck.”

When the Noewtilus foally refueled after
sailing 60,000 nautical miles, it was annodnced
that she had consumed an amount of uraninm

smaller than a light bulb. The actual fuel

dssembly would have been much larger, since
the urnnium must be alloved and made into
fuel elementa. But the power packapes in both
Nawtilus and Semeoff obviously are compact.

Fuel a Problem for Polar Stations

Similurly eompact renctors may be userd by
the Army, Navy, and Alr Force nt isoplated
cutposts, such as polar stations, for heat and
electricity.  Fuel oil now comprises 75 per-
cent of carmoes flown to the United States
selentific station at the South Pole.§

Nuclenr power enables the Seswalf and her
sister subs to cruise underwater indefinitely,
smce reactors, unlike dicsel engines; do not
require air. Surface ships cannot teade upon
this advantage, but they do reap the other
bengfits—unlimited  range  and  increased
space. The latter may prove particularly
important in merchant ships, since it promises
bigeer payvloads,

The Russians have launched at least one
alomic suriace ship, an jcebreaker. But, so
far as is known, NS, Sevanmak will be the
world's  first atom-powersd  merchentman
(page 312). Workmen of the New York
shipbuilding Corporntion  luid her keel last
May 22—Nutional Maritime Dayv—at Cam-
den, New Jersey. |

Savannak Named for Early Steamer

This rokish-looking ship bears a time-
honored name.  The old 8.8, Savennak made
the first steamship crossing of the North At-
lantic, a voyage that began May 22, 1819,
anel continued 295 days.  Much of the time
she traveled under sail, since she could carry
only a 90-hour supply of coal and wood {or
her wheeey one-cylinder engine.

Baboock & Wilcox iz building the new
Savannalk's power plant at Lynchburg. Vir-
ginia, It will be n pressurized-water reactor
similar to those userd by the Navy.

As partners in the program, the AEC and

* See "Our Navy's Long Submarine Arm," by Allan
C. Fishier. Jr, NAaTmovan (eeooEarmc Macanose: No-
vember, 1957

FSme “Man's First Winter at the South Pole”™ hs
Paul & Siple, Namoxar GEconarnre  Maoazxe,
April, 1938
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Maritime Administration have issued study
contracts for a number of other merchant
ship reactor designs, including three which
wolld use gag ag a goolant, General Atomic,
a division of Genernl Dynamics Corporation,
has made one of these feasthility studics (or
the gascooled approach.

Ibr. William Thompson, in charge of de-
veloping a maritime reactor for General
Atomic, told me that “any kind of svstem
with which we are Inmilisr today, i put in a
ship, would not compete in cost with conven-
tional fuel systems.” The same expenses that
plague the power industry also affect ship
propulsion,

He predicted that maritime reéactors, at
least in the near future, would find their most
ecaonpmical use in “small, very inst ships
where weight saving 15 important,”

Atom Jets and Rockets [ought

sevrecy shrowds details of the work in oir-
craft propulsion, but the busic spproaches are
kniwn,

Conventional jet engines compress air and
{force il into a combustion chamber, where i
mixes with fuel and is ignited. Hob gases are
then expelled to exert thrust, or the gnses can
trive turhines that turn propellers*  In the
nuclear concepl. a reactor would take the
place of chemical fuel amd heat wir foe pro-
palsion (page 3435),

Ramjets work on essentially the same prin-
ciple as jets, except that they compress air by
the spwd of their Gight througl the atmos-
phere, mther than by comprescore. A ramjet

will nit work until it bas been bhoosted Lo

high speed by another engine; In the ramjet
u reactor could also be nsed to heat air and
eliminate chemical Tuel.

The nuclear rocket principle s somewhat
different. Conventional rockels, since they
reach zirless space. must carry tons of oxidizer
—ysunlly liquid oxygen—{or combustion. A
reactor does not provide heat by combastion,
so there i3 no need for an oxidizer, thus elimi-
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nating much weight, However, the nuclear
rocket would require a light gas, such as
hydrogen.  This gas would be heated and
expelled, giving thrust,

Al these nuclear systems promise one
preal advantage: unlimited range and duyra-
tivn of fight. Conversely, atom jets and
ramjets, and to o lesser extent the atom
rocket, share one formidable disadvantage:
welghty shielding to protect crews from radia-
thon,

Aircraft designers regan] weight with the
sume distaste with which clergymen rejgurd
sin, Weight subtracts from aircralt per-
lormance. Yet technical discussions, for years,
have centered upon the pecessity for thick.
builky shielding in atomic planes. |

I was not s0 sore thol these objections «till
heldd troe after talkine with Hall L. Hibhard,
senior Vice President of Lockheed Ajrerait,
whose company holds a stiudy contract for un
airframe that would utilize nuclear power.

“We are tryving to develop n method of de-
fiecting radiation,” Mr. Hibbard said, “We
have actually tried 21 different approaches.
More than that | ean’t say. But 1 will volun-
teer this: If man' is smart enough to use
nuclear power in peaceful pursuits—and he
is=—we helieve he is smart epough to solve
the radiation-shielding problem.”

With Air Foree or AEC permission, Tony
Stewart and 1 toured areas in several atomic
mireraft resenrch focilities.  In the ldsho
diesert, at the National Reactor Testing Stn-
tion, Genernl Electric officials showed us a2
huge hot cell where radioactive components
can be examined by television: an  under-
pround control room for reactor power runs;
mnd o biearre shielded locomotive used 1o
trunspart hot reactor parts (page 343).

In New Mexico, within the sheltering con-

*See, in the Nanosab  Geoomarss  Maisrse:
“Aviation Looks Abheid on s 30th  Birthday,” by
Viee ‘Adm. Emorcy” 5, Land; and “Fuct Finding for
Tumomow's Planes.” hy Huieh L. Devden, both De-
cember, 1953, pnd "Flying in the ‘Rlowtorch’ Era "
by Frederick (. Yosburegh, September, 1950,

Looking into the Van de Graaff Aceclerator’s Complex Entrmls
Argonne Laboratory uses this 4.2350,000-volt atom smusher tostudy the myvsteries of suhatomie

physicss what bhappens tn nucld when they breok inte bits or fuse with othes

particlis

Scientists employ 0 powerfal electric churge o propel’ protons down the bige central tube
ul 18000 miles & stvond. At the tube’s end the protons smask into tarpet moterdals, bavime
u dehris of dhortulived particles and transmutod  atome—elemeniz forged in this alomie

shosting gnllery hiv alterdng the strocture of noclel

Energetie deuterium fons create shimmmerine fiehts within this Cockeroft-Walthn acerlerntor.
A irinne @bgre b gind RivTuebrane b Nl sl (Resgonarmle Blanugongites Thomus . Aharrenubile © % 0.8






mpecding Parficlexs Cireale

[ :Ili|||. |;! WS O% Il':l_':u ||-||i."r.'




42

fices of n mugeed canyon, physicists from the
Loz Alamos Scientinc Loboratory permitterd
us to see several oritica]l assemblies, fore-
runmers of possible full-scale power packages
for nuclear rockets.  Such acsemblies are
mock-yps which bring together small gmouants
ol fissionable material in o critical, or chain-
reacting, mass, thus proving the physics and
design of more refined reactor systems,

Los Alamos scientists show o Awir for the
whimsical, Onie of their experimental reac-
tors . can  be  technically clussified as an
unshielded, bare nssembly, o they call it
Godiva.  Another, with wicked character-
istics, js colled Jemebel. S6ll a third is used
in developing n ground-test reactor known ns
Riwi, the New Zealund bird that cannot iy,

Lockheed, at Marietta, Georzia, is looking
1o the future by testing the reactions of crew-
men during long confinement in o simulated
nuclear mireraft cockpit {(page 345). Here,
Wy, as an intniguing sideline; the company
experiments with nuclear reactors as. o pos-
sible source of industrial space heating. COne
AEC contractor warms a few buildings with
sirplus reactor heat transferred 1o water lipes,
Lockhesd believes this application shows com-
mercial promise and has set up a new depart-
ment to exploit it

Taming the Energy ol the Stars

All usez we have considered thus far are
basid wpon the splitting of atms, But there
i another methad of olitaining nuclear energy
which man may one diy harness; this process
i= lusion, the once-puzziing secret of  the
stars (page 320).

In fusion, two nueld of a light element
such as deuteriom, an dsotope OF hydrogen,
juin together, releasing energy. A nicleus of
commaon hvdrogen consists of n single proton,
but the deuteriumy nucleus contains both a
proton and w neutron. Thus, in deuterium
fusion, four particles mecge.  The combina-
tUon is unstable and one purticle, either o
proton of  neutron, 5 immedmately epecied.

U nfortunately, deateriom ouclei find one
another repulsive—iterally. They bear pasi-
tive charges of electricity, as do sl nuclel.
Like charges repel, and opposites  attract.
However. deuterium's aversion {or itself can
be overcome by tremendoos beat, which makes
the nuclel dash about funonsly, collide, and
luse,

In the H-bomb, an A-bomb wrapping, or
“triguer,” supplies the heat. No such drastic
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slution is possible, of course, in toming the
process for power. The scientist follows seyv-
eral ingenious approaches to the heat problem,
all based on the use of magnetic fields,

He muy fire o discharge of electricity
through tubes containing deuterium gas.  This
Inboratory lightning bolt heats the jas and
squeezes it into the tube's center, making the
deuterium even hotter, and stripping its atoms
of their orhiting electrons,  Some machines
emiploy an suxilisry elettric coll, of winding,
aboutl the tube to prolong the “pinch” (page
3219,

Other machines forego an electrical dis-
charge; instead they constrict the deaterium
with an external magnetic fielld. Such a field
induces great pressure on the confined gas,
atl the pressure increases its temperature
miflions of dlegrees,

Columbus Fires a Thunderbolt

A group of Los Alvmos physicists—the
voungest | encountered anvwhere—showed me
a number of their machines and “fred” ome
of the largest, the Columbus 11. A bank of
10 bhuge capacitors, which store electricity,
surrounded  Columbus’s tube.  We retreated
frum the room while, for several minutes,
the machine built up its dangerons charge.,

Ten seconds before firing, one man began
intoning & countdown. At zero second an-
other scientist threw o switch, and a nojse
like o rifle shot whiplashed our ears.

Last January the British anoounced their
muchines had achieved 90000007 F. for pe-
rods of 2 to 571000 of o second.  United
States spokesmen said they had attaived a
maximum of 10,800,000 F.. bat for briefer
periods.  Temperatures of about  130,000,-
000" F. are needed to make the reaction
self-sustmining.  Power pulses must' last ev-
eral seconds, not several millizeconds.

Cne may conhdently predict that by now
the published figures have been exceeded and
that new techniques have been introduced.
The Geneva conference will hear many scien-
tific papers on the subject.

Most experts feel that useful thermonuclear
priwer is years in the future. COnce fesion has
been tamed, =ome mewns muost be found  of
tapping the energy on a major scale. No ang
knows how to do this at present.

Comtrolled H-bomb power. however, prom-
ises almost inconceivable advantages,

The oceans contain enough deuterium o
supply the world's energy needs for billions of
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vears.  Extraction is not expensive; deutetiom
may cost less than one percent the price of
coal. One bucketful of sea water, Il bas been
computed, holds the energy content of more
than three tons of coal

someday  thermonuclear energy may  be
converted directly to electricity, since eleotric
and magnetic forces, as well d4s charged par-
ticles, play integrnl roles in fusion.  Scientists
envision a distinet chance of eliminating heat-
transfer systems pnd bulky generntors.

Fusion offers vet another advantage—
comparative cleanliness, Its ash, so 1o spenk,
ic primarily helium, # harmless, inert gas,
Fisston, on the other hoand, creates huge
amounts  of dangerous  radioactive  waste,
mostly a debris of intermediate-weight ele-
ments born when the heavy urnniom atoms
split.

shippingport nlone, in its Grst vear of opera-
tion, will accomulate almost four times as
much radioactive material as a very large
atomic bomb could spew out into the atmos-
phere. A processing plant at the site removes
dongerots impurities from lguids and gases.
If sufiiciently clean, plant water is pumped
imto the COhio River, and gases are released
fito the atmosphere, Underground tanks hald
the more virulent waste, inchuding some solids.

Atomic Wastes Pose a Problem

Deadly spent fuel elementz go hack 1o an
Isolated chemical plant in the Idaho desert
There, behind sheltering walls of concrete;
acid baths dissolve the fuel elements, and
chemicul processes recluim unhssionsd -
nium. Technicians brew the complex mixtures
by opening and shutting valves outside
shielded wvats.

Pdon Reid, the superintepdent, led me
through this plant and exploined that the
residue dralned off into massive steel tunks
buried deep in the earth. Water pipes sur-
rotnd some of the tanks and carry ofl heat
venerated by highly radioactive waste: otler-
wice the waste would form gases difficult to
contumn,

Some persons fear that, ne vast =stores of
wiste build up, their safe dispoil may prove
a limiting fnctor in otomic developroent. This
view, however, presumes: that nothing can be
done about the problem. The AEC continually
studies new dispo=il technigues, beluding g
promising method of sobidifyvimg liguid waste,
thus reducing it in bulk and contuining much
of the radiation.
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Cinly 3 small amount of these fission by-
products can be e, st present, in the radio-
isotope program. Mo service bas been found
for most of them,

But, as Mr. Reid obszerved to me:

“The meat packers learmed to use all of the
pig bot the sgueasl. We'll learn o wse the
waste, too, and we'll sell it profitably.”

Flecing from a Radiation Beam

Tony Stewnrt and T had but one chance
exposure o rudintion. We had left the chemi-
cal plant and had dreivens across the desert
tr the big Materinls Testing Reactor. Dis-
cussing a picture possibility, we gaged up ot
the reactor’s bulky shield and awaited ouor
escort, who had escuosed himseli 1o make a
telegrhone call,

A lest reactor contains nUmenous openings
where scientists-insert nlloys, plastics, ar other
samples. Pushed deep into the atomic Tue-
mace, the samples undergo o barrage that
determines their ability to withstand radia-
o, We could see outhnes of several such
beam holes, as they are called, bhut all wore
protective motal plugs.

Suddenty 1 felt o band tupping my back,
“Pardon me,” sud a quiet voice, “but vou
pentlémen dre standing in g radiation beam,”

Tonv andd 1 exchanged a startled ook, then
bolted toward a cormer of the room. He
showed “early foot”” as the turf reporters
zsay, but I beat him by a stride.

The man who had spoken strolled over—
and [ was glad to see he was smiling.

“Its 0 weak' beam, just a hittle radiation
escaping from a hole)” said the technicinn.
“*We know it's there and avoid 11, duock under
it, or hurry through. | don't think you stood
long enough to got much exposure.  But, if
vog i, you'Tl hear about it

Health Experts Guard the Public

His last remark referred to our filmi hadoes.
These badges, worn by all workers and sisi-
tors, record radiation (page 348). The film
would be developed at the end of our week's
sty in Idaho, I it showed overexposure, we
would be notified.

A Tew anxious days passed, but the feared
notice never came.  Our exposure had been
within permissible limits.

The AEL is circumspect in protecting the
generil public from  radioactivity born gt
ptomic centers,  Scientists collect many plants
undl amiminals from aress around installstions,
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andd then examine the specimens for radio-
activity (page 351). By such regular check-
ups they make sure there i< never enough
radintion to endonger anpimals or humans,
cither by direct exposure or by enting slichtly
contuminated crops and other food.

snfety specinlists feel their responsibility so
strongly that they go to extreme lengths to
check an area. Take the caze of the nocturnal
sypidder. '

scientists from the University of Georgma,
working oo a research project at the huge
Savannah River Plant, near Alken, South
Carplina, felt there wis a gap in their knowl-
etee of radiation levels among local Borm and
founa. Within the nesr-by woors lived o cer-
tuin species of spider which, like the owl, pre-
ferred night life. Birds, and perhbaps a few
andthals, led on this spider, so it went on the
agenda {or a radiation check.

A hiologist volunteered to kidnap several
specimens.  That night, with a fAashlight, he
crept about the woods on hands and knees.
Before he had been 10 miputes at the task, a
vigilunt plant guard collared him,

“What are vou doing here?" snapped the
.

“Just lTooking for spiders.”

“sure you are!” the goand hooted, and led
him away for interroition.

Contractors Operate AEC Facilities

The hapless biologist was merely conforme-

ing to AEC philosphy, which emphasizes

hasic  research.  Unlike mbst  Government
ngencies. the AEC does not operate the facili-
tes it pavs for and builds. Tstead the com-
mission hires contractors to do the joh, know-
ing they will offer attractive wases and get
the hest men. Contractors are not only per-
mitted to enghge in basic research, they are
required to do so.

Their research embraces many fields of
science and s amazingly diversified. The main
emphass, however, is directed toward two
miajor arens: understanding the nature and
effect of rudintion, and finding ways of nsing
that rsdintion for manlkind.

In the first area, wiant atom-smashine mz-
chines nre 4 vital research tool (pages 338 wnd
341). Sclentists have vsed them o discover
many new subatomic particles whose fune-
tioms are as yel little understomd.

We alao huve pups in our knowledge of how
the atom’™s ravs may affect biving things,
For example, why does radiation. in certain
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amounts, seem to camse premature aging? No
ong Vet knows much about this problem. But,
using mice, hoth Brookhaven National Lab-
oratory al Upton, Long Islanil, and Argonne
National Laborntofy ot Lemont, Hinois, study
it [page 325).

We know that radiation may damage the
penes governing heredity, thus affecting -
Lorn generations,  Hut how much exposure is
harmiul? To what degree?

Radintion Damuage Siudied with Mice

A pifted couple, De. William L, Russell snd
his wife, Dr. Liane B. Ruscell. seek the
answers 1f Oak' Ridge (oppasite), Their re-
search requires a population of 100,000 mice,
which Jead pampered, playiul lives in cages
that are washed and sterilized coch week,

Radiation doses injurious to hady  tssue
have been fmirly well estublished. Sclentists
know most of the “thresholds,” or exposures
where dumage can be expected. But for
genetic efects evidence Tong has indicated that
thire js no threshold diswe. Even a small
amvnt ol radintion may cause mutations.

“When we began our work about 10 vears
awro,” sid Pr. William Russell, “the amount
of genetic damage expected from a miven dose
of radiation had to be extimated mainly from
studies of fruit Mes. Our work showed that
mice were about 15 times s sensitive 1o .
tion as the flies. Humans are, of course, much

more closely related to mice thun they are to
the fruit flv.

“We have oleo shown that mutated cells
arg not gradually eliminated from the repeo-
ductive plands during the life span. Thus
there is o recovery with time.

“Another important discovery is thit by oo
means all genetic damapge is delaved for many
peperations m is expression. A considerable
amaunt of it appears in fArst-generation off-
spring.”

The AEC, In its exposure regulations, makes
die allowance Tor the Russells” findings.

Sometimes the research in radiation effects
might be termed, not merely basic, but “basic
hasic,”

For example, one day a Brookhaven scien-
tist asked me: “Would vou Tike to sce my
goldfish*” He showed me several larpe tanks
contnining dozens of the familisr fish. Pre:
liminary findings, he explained, indicate that
poldiish have a reaction to X rayvs not atoall
typical of the animal kingdom. If one group
gets o single large dese of rmdiation, most of
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sheets of meta]l or plistic block beta ruvs.
Giamma ruvs, nkin to X rays, readily pene-
trate the human body,

Radioactive materials nlso differ greatly in
their half life, the amount of time required for
half the atoms to dissipate their mmadiation.
Some =ubstances have a hall life of seconds,
others of hours, davs, weeks, or hundreds of
yedars "

(ak Ridee, which pioneered the manoiac-
ture of radioisotopes; is still the Nation's major
spurce of qupply. 1t Inboratory has elshorate
facilitivs Tor stparating the elements and pack-
nging them on an assembly-line basis.  Ino
1957 Oak Ridpes “atomic drugstore” mode
14,126 shipments, incloding 383 direct to far-
eigtt countries.

Atoms Seleot Construction Sites

Industry hases most of its radiolsotope wses
upon radiation’s ability to penetraté matter.
The eauge that measured the thickness of this
paper is an example. Radiography, or making
X-ruy pictures of materials, is vet another.
It eliminates the need for expensive, conven-
tional electric-powered X-ray equipment.

Hot atoms measure the density of mate-
rials, ns well gs their thickness, and in much
the same manner. This has many applications;
among the mast recent is the use of radiation
to determine the density—and o the firminess
—nf sites for gircralt runways, roadbeds. and
dmmis.

When atomic rays strike phosphorescent
materials, they cause emission of light, as in
racliim-conted watch dials,. Numerous husi-
nessmen fofésee o bonanza for radiodisctopes in
this application. Self-luminous ship and air-
craft warkers, runway lights, railway signals,
and similar devices have Leen built.

AEC installations did the spadework for
almiost all the commercial uses and are evaly-
ing many more. Let's look at severul of to-
morrow's promising applications.

At Brookhaven | saw the world's most un-
usial gardens—indoor and outdoor facilities
where samma rys from cobalt batter vartious
plants {pages 328-9),  As days or weeks pass,
the powerful radintion affects some of the
plant’s chrompsomes, which contain the genes
of beredity.  Trradiated seedlings often show
hizarre changes when they grow to maturity.
Similarly, the offspring of homburded plants
frecpuently differ in unpredictable fashion from
normal species,

“Exposing plants to radiation is like beating
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their cells with a sledge hammer,” said Dr.
Jumes 1. Brewhiaker, 8 Brookhaven geneti-

vist. Tt produces some weird changes. Take
A ook at thess petunins.”

We bent over a sickly looking plant and in-
spected its reddish-purple flowers.

“Seer They have eight petals instead of
five,” Dir. Brewbaker beamed. “We call that
effect fmeciation. Two beoken chromosomes:
grew together, and eventually they produced
douhle owers,”

The fowers, however, drooped as if suffer-
ing from some blight, jind many of the leaves
were undersized and misshapsn.

"We give the plant a 500-roentgen exposure
when it was guite small,” the young scientist
sgid. YT yvou examined its cells closely under
a microscope, vou would find that they had
divided in wild disorder, like dancerous
prch

Most mutations prove undesirable, but
some dre highly beneficinl.  Radiation-induced
changes have vielded such prizes as rust-
resistant oats and wheat and earlyv-yield fruit.
Meanwhile. scientists hope they may be able
to produce radically difierent species of plants
vl research institutions from many parts aof
the United States and numerous foreign coun-
tries send specimens to Brookhaven lor an
atomic bharrage.

Rays Show Phosphorus Use in Sheep

Agriculturists  commoenly use radioactive
phosphorus, calcium, amd other isotopes to
determing how plants utilize elements con-
twined in fertilizers.  Their findinigs have
changed previous concepis about plant feed-
ing. An Oak Ridge farm operated by the
University of Tennessee adupts the technigoe
to unimal studies. There | watched veteri-
parinns skilliully inject radiophosphorus into
the jugulur veins of sheep. Measurement of
radioactivity in the animuls’ excrement would
inllicate how much phosphorus they had re-
tained in their hodies for bone-building and
dther vityl functions.

AEC s experimental medical progrom takes
#5 its principal target that most enigmatic of
SCOUFEeS. CNDCET.

We bhave long known that some cancers
succumb to madiation.  Scientists theorize that
the cancerous cell, being prmitive in steoc-
ture, Is more susceptible to radiation damage

®Ser “How Od T=Tt*" by Lyman J, Briggs and
Renneth  F, Winver, MNattosal GeocRAFC sl
i, Augidet, 1935
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than normal tispe. A few vedrs ago, milio-
active elements seemedl the answer (o a cancer
crusader’s prayer. AEC liternture, however,
states frankly that thejr present usefulness in
therapy is limited.

True, gamma sources have heen  highly
efitctive as substitutes for X-tav miuchines
(page 335). Radiophosphorus controls poly-
evthemin vera, an excess of red blood cells,
and radio-fodine has benefited thousands suf-
lering fram hyperthyroidism amd cancer of
the thyrold gland. Generally speaking, how-
ever, isatope therapy has not been conspicu-
pusly successful.

“We haven't made any real intoacds into the
cancer problem, bechuse in most ases we
haven't been nble to localize the lsotopes in
cancerous  tissue,” explained Dr. John H.
Lawrence. D). Lawrence heads the Donner
Laboratory and Donner Pavilion, medical re-
search facilities at the Upiversity of - Cali-
fornin. The AEC supports these facifities amd
similar ones ot Ok Ridee. Brookhaven, ond
the University of Chicngo.

The isotopes-vs-<cancer stary is not one of
unrelivved  pessimismi; it has its  promising
asperts,

Atom tracers have been used in many wayvs
to follow complicated chemical reactions in
blood amd body cells, and even to study 1he
manner in which cells divide and multiply.
These technigues arm researchers with knowl-
cilge essentinl to an ultimate understamdimg
of how muligreincies occur and spread.

Hormones Influence Cancer Growth

With unflageing determination, scientists
strive  for break-throughs in  radioisotope
therapy. The record may have been disap-
pointing, but bold new messures are being
triec.

scientists have demonstrated that hormones
secretidd by the pitoitary  glind—located
in the head—contribute to the growth of
breast cancer.  Since the gland &5 not essen-
tial to life, the University of Cahfornia de-
strovs it precisely with a oyclotron  beam.
The University of Chicago accomplishes simi-
lar results by implanting irrndinted yttriom
pellets in patients.

At Brookhaven persons with brain tumaors

The National Gengraphic Magazine

have been treated by neutron beams from s
reactor.  Doctors first give each patient an
mjection of boron salts, which concentrite
briefly in the tumor. Boron captures neu-
trons - and discharges powerful alpha rayvs
through the tumor. This technique is ex-
prcted to be more effective with completion
of Brookhiaven's new medical reactor, 'which
will have special facilities for tumor ireadia-
tion and other experiments in nuclear medi-
cine,

A New Approsch o Leukemin

Doctors at Oak Ridge use a radical new
tretment {or leukemia, the blood concer, Tt
has always been difficult to freat this disease
by Irmadiation because the rave destray vital
bone marrow nesded to produce new blood
cells.  But some patients have been exposed
tn gamma rays from a eobalt source, and then
have recelved bone injections of marmow with-
drawn from relatives, The injections act as
trankplants. replicing frradiated marrow,

Patients gt the various resesrch  centers
volunteer, of course, for experimental treat-
ment, and all must be reférred to the hospitals
by other institutions, 1 ssw a number of these
patients, nnd well do | remember the pofenant
resigmation on their faces.  There wis a single,
smiling exception; & small boy, the victim of
lenkemia,

He sat in a whee] chair while & nurse rolled
him down a corrider. Though the bov's face
was wan, it wore a pleased grin, and he
scanned with eager attention a hooklet telling
in comic-strip form the story of peaceful
dalomic energy.  As he tumed a page, 1
glimpsed  the ftitle, “Dagwod Splits  the
Atom,” '

| do not know to whot ultimate fute that
boy was being wheeled. But he realized the
atom might hold hope and renewed health for
him, and he was trying o understand s
stranme forces.

Faich of us, too, has o stake in the atomie
revolution, even thoush it may not be <o direct
and vital as that of the little bay. We have
crossed the threshold into a new era, as vet
dimly perceived. But we know it will shape
and change our lives in ways undreamed of
todday—and there can be no turning back.

Swathed in Plastic, Breathing Piped-in Air, 0 Worker Cheeks a Hor Cell

Before cleatup creoes at Uak Ridge Notionnl Labomtory can epter, someonn haz-to make
sird the room s redsonibly =le.  This man, soen throogh thres feet of figuid und plate

eluss, tubes 8 Gelgor counter residing

Leavine, he will change clothes and tdke a shower,

Linrge metal srm in- front of him polishes [readisted metal for phnt:ruﬂn'up:ph (page 322},
Wesbartmmee e Xaiduns ! Gengrazdile Miilietapter B duthny §ieesrl & 5.0 5






What 15 0t like in Europe’s largest satellite afier a decade of

Commanist rile?

Here a distinguished husbhand-andzoife team of

American jowrnalists provides an answer

Poland Opens Her Doors

By DELIA and FERDINAND KUHN

With Photographs by Erick Lessing, Magnum

VER the londspeaker came the wiords:
“Ladies and gentlemen, we have just
landed at Warsaw nirport.”

How easy it had been, fiying nonstop from
Brussels, to pierce the [ron Curtain at 18,000
feet.  For almost 10 vears Communist-ruled
Poland had been virtually sealed from the
Western' World,  Now the door had  been
apened—part way. Westerners coold come in,
anid a fimited number of Poles could get aut,

What kind of welcome, we sondered,
awnited two American reporters? What kind
of country hud Poland become?

The customs inspector, n smiling young
woman, waved us through without opening
our hagease, A crowd shivered oulside the
customs shed,  Some ppssengers were being
met by [riends of relatives. A familinr figure
shoulderied his waoy throoph the throng—a
Polish friend we had not spen for 10 years,

Lost Libernes Hegained in '56

We had written our friend. with some hesi-
tation, to tell him we were coming.  Perhaps
it would not be “healthy” for him to resume
contact with Amencans. Yet here he was,
and he showed every sign of being delighted
0 SEE 14,

His sreeting wis only the first of many evi-
dences that Ameéricans were welcome in Mo
lind. Before “October,” the nome Poles give
their bloodless revolution in the autumn of
1256, this would not have been so. For then
the Polish people regained some of their long-
o=t lhiberties, among them fréedom to meet
and talk to foreigners without fear.

Traveling through the country for five
weels, we maide scores of new acquaintanoes

ant eéven a few firm friends, We were never
chadowed by the police, as far as we knew.
We met no interference as we ohserved Polish
life. Everywhere we found signs of friepdli-
ness, courtesy, and interest m' oar country.

Poles Eander to Talk to Foreigners

Each time we rode o crowded team, n Pole
got up to offer a seal.  Orelse people squeezed
together on the wooden benches 1o make room
for w5, Then the conversation began,

“You are Germun, perhaps?  English?”

The truth was greeted with escitement.

“Ah; Americans! You hive come very lar
—to visit relatives, no doubt?”

The word would be passed plong.  “ Ameri-
cans! "  Heads wouldl turn, and people wisalkd
yravitate toward the two strangers, ‘Then
came the personal histories:

“I lost two brothers in the first war, two
sons in the second.” Or, “My home in War-
sgw wis  bombed, and 1 lost everything.”
Sometimes, 'l was in England for six vears,
Once my English was pood, but when one his
no chonce to practice. . . ."

Inevitably someone said, * Poland is a poor
counlry, but we are working hard to rebuilkd
You must have it much belter in Amenca”

There was a teacher an an excursion with
her class of 315 fresh-faced. teen-age girls,

*Please lemd me vour camers, ' she beggerd.
“1 want to take your picture, Then if you
sere] it to me, | can show that I've seen
Americans.”

There were muany whao said, *'1 have rels-
tives in Americh.” One man confessed: 1
have forgotten where my uncle lives, s there
a place called Chicago?”

Grim Foaces of Poland: Steclworkers Rest Beside Their Blasi Furnoee

For centuries s granary o Central Furope, Poliml undervinl an imlostrial pevaolation alter
World Wir 11, The pequisition of mines and {actories in former Larman ferritory Erigtored
g miberation from farm 1o oty ke thal experiented by the United Stutes at the tumm of the
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century. These mien labor in the nation's fargest stee]l mill ot Nown Huta, near Krakaow,
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Ferdipam! Kulin joined the staff of the ¥ew
Viork Timer in 1925 Six years inter he marriod
Dielis Woll, an assooiate editor of  Current His-
tory. Since then the Kuhns have lecome one
o the Nations most respected hushand -and-
wife trams of journalists

Durimg and gftéer World War IT M, Ruhn
winle for varlous Governmen! ugencies; har
huphnd, aftér 17 vears o5 8 London curre-

ndent, servod as Chiel of the British Divi-
prt, Cfice of War Inlormation awd, lojer, as
Leputy Director of the OWT  From 1094% ta
1953 Mr. Kuhn war fmiernations] affairs e
porier for Lthe Warhimgion Po,  Keenly, in.
teredted in world poliths, the Kuling  have
reported  trom the Far Ensty Toddim, North
Adrica, dnid much of Europw

A handsome old woman, wedeed beside
s in a train compartment with her grand-
daughter on her knee, declared firmlyv:

“1 knew right away vou were Americans.
Only Americans have sood Leeth.”
~ Considering  their long vears of isolation
from the West and of listening to propagzanda.
it was not surprising that some Pales had o
ideas about Americans,

“Don't you all do reck-and-roll in the
streets?"" one woman asked. Hut the Interest
in rock-and-roll, especially among Polih stu-
dente, was more than offset by the thirst for
American books, plays, and films, and for
news of the scientific and technical progrees
of the past 20 vears.

“We've been cut off from all this, and we
must eateh up,” was the way ane hich-schon]
teacher put i

Most of these converstions with Poles were
conducted in o mixture of bad English
(theirs), worse Polish (ours), and indifferso
German (almost evervbody's).  Sometimes a
little: French helped things along,  Always
the tulk was spiced with expressive gestiires,
Eagerness to communicate gets vou over miny
latrriers, In Poland the langusge barrier is
serious, for the roots of English amd Polish
ure different, and Polish pronunciation comes
hard to Enghsh-speaking peaple.

Poles rightly complain that English is jl-
lgical, if not idiotic, what with dowsh, couek.
dovgh, rouph, throwgh, all pronounced dif-

The National Geograplic Muagazine

ferentlv. But they are the first to sympathize
with any foreigner who struceles to cut his
way through the thickets of Polish consonants.

For example, there is nothing to stop vour
walking into o high-tension wire in Poland
except the sign Niebezplerzevirtwo! —which
simply means “Danger!™ 1T you want to ex-
press palite surprise, vou must leatn to say
Reeizvieifcin!—which (s the way 'oles say
“Really!'"”

Luckily, Polish people are ready to laugh
with vou, and they delight in tesching vou
somme of their favorte toneue twisters:

You will be asked to wrestle with chrsgszes
brzmi w trzeinde —which, roughly translated,
means “the cricket is singing In the reeds.”
Anyone who can master that is readyv for the
ultimate. Tt is all about Peter, who is in dun-
per of putting too much pepper in the pork,
and it goes like this:

Nie pieprz Pictrze wofcprza pleprrens, ba
preepicfezviz Picirge wieprsa picpreem.

Really! Or. ruther, rescavwiscie!

Now that traffe both inand out of Poland
has increased, many Poles are makine an effort
to learn a Western language, and Enelish is
the most popular,

This &5 true mot only of vaungsters, who
have had to study Russian as a seconil lan-
suape o schools, but also of their parents; In
the provinees English-speaking Poles are still
a ranty, hut in Warsaw we found friends amd
chance acquuintances eager to guide us around
the city in our own langunve,

A Reborn Warsaw Rests on Rubhle

Although Polind’s capital has a recorded
history going back to the 15th century, it is
one of Europe’s newest cties: 83 percent of
it was destroved in World War 1.

The rebwilding of o city of more than s
million people is an epic. We cannat begin
o do justice to it here. The first chapter
wouldl describe the colossal task of clearing
miles of ruins. Tt would tell how thousands
of men nnd women, bovs amd pitls et o
work with picks and shovels. opening paths
through the debiris.  Another chapter wouldl
recount the mobilizing of architects and art-
ists o dreaw plans for the new city.

Stalin's Gift to the People of Poland: = Ibstory Skyscraper
Some 5,000 Russion technicians und workers erected the neeille-spired Palope of Culture and

Sciimce, which dominabes: Warsw

It contalps I.500 ronmis thies theaters, twa molions

eture halls, museuns, and a swimming pool. Warsavians call this architocture “Stlingl
'Gathic™ ) lnwishing mock pritze on the skvseraper, thiy describe |t as “tiny, but so beautifgl™
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We saw the giant enterprise st an interest
g mOoment Vbout 60 percent ol the plan
hiail  Beer r-'|‘:i.'1|| H|.:-;1'| e arternes hail
Lesen cut through the rubible and paved.  Solid

td Of few office aned apactment  balldings

| din
lined them for miles

HOme werne hnshed even O e STy
el decorative iron enillwork LHOFETS Wer
) pw fhces of brick [ramis] o woorlen scat-
foliiing.  Sull others were in the Toandation-
diFreine sthue. 'with cranes and eirth movers
towiering over vast hiles

[n some parts of the destroved city the
rubilile was too thick o be earted away., 5o
it was simiply leveled and used ax a foundn
b, 1 s |'*.||I.|E:.1-|] wihiy many of the rhew
tinldings perched as much as [0 feet abow
the level of the pavements. Archeologists of
spifite far-eft time wall fimd traces of sofcessive
Warsaws at different levels, as they fodned the
nite Cities Of ghcient Troy.
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Many wntouched ruins still lifted their
CTaE) -|I|;I|'- -'-'._'. Wil CXyHasImE :.I'._!'-I'I'I wilils
empty archwavs, and staircages that legd no
where, Noture had chardtably sofltened some
of their outhoes with weeds and vines

Rebuilding went intn hiezh gear n 1053
]"Ih- YEErs |.|l|-r we  Tondnid g TNew .if:'.' g
enoueh to houge Polinid's @overnment  andd
mire thian 1000000 peoapl The charicte
of modérn Waorsaw had taken [orm.
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Poland Opens Her Doors

We "olizh “What
wollld wvou cpdl this new srchitectural -'._L1-|"'
He answered drvly Stalinist Guthic—vin:
And he added

Expensive and pretentions, but we didn't
haove much choice, We wete cut off from . the
best in up-to-date design and town planning.

In all Warsaw we met no one who had 2
kind word 1o <oy [or the postwar sivle, or for
its most conspleucas espression, the Palace: of
Culture This is the
gift of Josef Stalin to the people of Poland
He not only gave the buildine; his architects
ilediened 41, and he sent 5000 Ruslan work-
men b Warsaw to build it (pave 359)

The Palace cost an estimated 534, 000000
atil honses three theaters
an elnborate Congress Hull of red and gold
and mprble that eats 3000 peaple

Wherever you ‘go In Warsaw, the Palice is
visilile on the horizon. TFor the straneer, the

.|-L-*r| i o MRE R AT A R

lage of 1925

and  Selehce. M-S0y

LW Iili1|':|1I.Zl'-. '.irll'i

Sl

lamilmark s useful., To =ome Poli=, however,
the ever-presont tower s an lrritant

The best place to tuke a picture of War-
were told, “is from the: Palace. 1t

the only place vou can't see the Malnce!

s, Wi

Warsaw's €Md Town Lovindly Restored

With Swulinist Gothic i= n background to
their daily lives, Warsaw people nesded and
craved  soime visible link with theirr nstors
I"olich post. The (d Town of Warsaw, the
Stare Miasto, in particular, hid been ong ol
their national treasures,  Scholars, prtists, amd
patriots had lived on or near the old morket
suare.  Mare Cune, co-discoverer of radiom,
i horn . near by, The 17th-
hadl  stowowd

sl
Imtact

K==

| Sth-century
LNt

Then war swepl Poland, and by the end o
the (Hd
In September, 1845, a

byiai i e
R L H

1944 hardly a =ingle structure o
Town was standing.
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Folamd Opens Her Doors

toth-century  Polish classice, the works of
Marx and Lenin, tramslations of novels by
Jack London and Jumes Oliver Curwood, and,
in English, irrelevant odds and ends like Libicx
for American Gardens, Principles of Bac-
tevivfogy and Imounity, and a two-year-old
copy of Howse Beantiful.

Today the chikiren, not adulis, have the
wdvantage in Polish bhookshops.  Pechnps out
of evopomic necessity, the most renowned
peets and artists of modern 'aland are willing
to write and paint {or chiledlren.  The results
arg the most charmine books we have seen
anywhere,

Prices range from 25 cents for paperbacks
to about two dollaes for exguisitely Tlustrted
color=printed  volumes in hard covers.  Not
since Beatrix Potter, Lewis Coarroll, Sir John
Tenniel, and Arthur Rackham have such tul-
ents been put to work for a younger genera-
tiop.  Cr so it seemed to us.

Ducues Form for New Goods

Only one Warsaw. luxury is really cheap:
window-gaeing.  Along a main street called
Nowy Swint—New World—knots of people
cluster around shopwindows,  Often it menns<
that ‘something new has arrived—minciuts
from Czechoslovakin, perhaps, or bright-
colored wonlen sweaters from the Polish mills
at Lodz, or a bolt of =silk fromy China. [i the
new article is within the range of the pocket-
book, a queue lorms.  The long lnes of drably
dressed  people—men  reading  newspapers,
women with patient faces—are Warsaw insti-
tutionis.  And the same was true in every
other 'olish ciiv we saw.

{Juening up can leach onga grent deal about
life in Polond.
the first seen there in six months: another, to
tiny sugar anpels to decorate the Faster feast
and delight the chilifren,  But many queips
fuorm only for the purpoze of filling the [am-
iv’s daily needs: a loaf of brown or white
bread, or czaeny chich, the delicious conrse,
dark rve bread; or a few carrots and beets for
making barszez, the favarite Polizh soup, o
perhaps o =alt herring fished up from o hig
harrel.

While the housewife waits her turn Tor daily
fare, she can admire shelves of Tuxory foods:
jars of diem, plum or strawberry: cans of
pineapple preserve from Chinn: hams  nned
tongrues: and Americnn fruit juice in smull
tins, But rarely can she buy them

Une day we joined a gueue with the gresdy

One line led ws to lemons,

3T

purpase of getting a two-ounce tin of pow-
dered coffes we had spled in the window of o
stile emporium. We coveted that coffee. For
doys we hod not tasted anviline bot coffee
substitute, made from grain, When our turn
finally came, the salesgir] met our reguest with
a flal “Niema "' She said it three times, shook
her hewd, and wavesd her arm negatively, The
it in the window apparently wis o dummy,

The people waiting hehind us craned their
necks and showed jmpatience.  Then a tall
man of about 65 stepped out of line and
Joined s,

Y1y vou wish to buy coffée?" he asked in
Enghsh. We told him we huad seen a tin in
the wintdow,

“1f it is in the window, then there must be
some for sale,” he sald fiemly. “That is the
rile.”

He argued with the salesgicl, who shrigpged
her shoulders, He called the manager, After
i heated] discussion, the manager disappeared.
The gueune lengthened.

“1t doesn't matter,” we assured our courtly
helper. ‘

1t does matter.” he answered,  *You shall
have vour coffee.  The manager 1s searching
the basement, Are vou English, by the way?
[ wis in Englund before the war.”

The manager reappeared, beéaring o tin of
coffee like the one in the window. The tall
man presented it 1o us with 8 flourish. At
this point, we did not dare ask the price,
Our bill was 95 glotys for two ounces of col-
e, or nearly 34 at the officinl tourist rate
of exchange:  We paid it, the wildest extrava-
gance of all our time:in Poland,

Visit to Uinchy Full of Surprises

The [P'olish jdea of extravagonce: is the
Civchy. This is the name for open-air mar-
kets in Warsaw (and other Polish cities)
where voodds from nhropd are bought and zold.

For Americans, & visit b Warsaw's hlroest
Ciochy 15 full of surprizes and not o little
pathos (oppasite). To reach the market, you
spueeze aboard 4 red trolley car opposite the
forbidding Communist Party buildine.  After
buving a ticket (or 50 griszy (two cents ), vou
hang onto & strap as the trolley rocks across
the Vistula River by one of the city's twno
main bridges. The first stop acriss the river
i= Washington Kondo, surprise No. 1. Here.
ironically, stanils n Russion war memordal, o
heroie profile corved In stone,

The teolley continues down p broad thoe-
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réfreshecl by Keakdw's castles aml churches,
its towers amd archways mellowed by time.

On our first walk throwugh the wown, a boy
of about 12 in a student cap attached hinself
to ws,  He séemend fo want to walk with us,
although we knew only a lew phrses of
Pislish. and he could speak nothing else. His
IrEl aurstion  wins:

“English?"

“American,” we answered,

YNew York?”

“No. Washington.”

A hig smile lit up his face.

“Washington—Kaosginszko!”™ he shouted,
We stopped and shook hands all around.  To
him, “Washington™ meant George Washing-
ton.  Anl Kosciuseko, of course, wns the
voung Polish engineer who fortified West
Point and Sarateen, and helped Washington
win the American Revolution,

Having established this bond. between us,
our voung Irend saud no more until we come
to krakiw's huge main square.  “There women
in_ bright shawls were selling shriveled apples
andl scruwny chickens outside the arcaded
|4th-century Cloth Hall (page 378). A oy
snfesman strugeled to avoid being drageed off
hiz feet by a cload of rubber balloons that bil-
lowed above him. A dozen voung men stood
yping at a 1950 Chevrolet,

Kosciuszko: Glorious Failure

The boy Ted us to g tablet in the pavement.

“Rostiuszko! T he andounced fgadn,

This was the spot where the voutig veleran
of the American campaigns had taken com-
mand of Poland’s uprising against the Rus-
sfans in 1794, Owr guide, his mission accoms:
plished, left us with fervent handshakes.

hoscinszko's insurrection failed. and its
leader, badly wounded, wos carted off to St
Peterkburg a prisooer,  But in the eves of
every Pole, his was a glorious failure. On o
hill outside Kraokdw his countrvmen bt n
memorial to him in the form of 0 huge mound.
100 feet high, Dust from Saratoes wis
hrought there and entombes] with earth from
Rotciusgkho's hattlefields in Poland., A future
Pressdent of the United States, Herbert Hoo-
ver, spoke from this mound to 30.000 grateful
Poles in 1919, when he had charge of Ameri-

can telied.

The National Geographic Magazine

One other <pot in Krakiw is a place of pil-
grimugge for every Pole who venerntes the
memory of Kescivszko., This is the Wawel,
the “Acropalis of Polumd,” a wall-enclosed
hill on which a citadel, cathedral, and roval
castle tower above the Vistuly and the old
city [page 376},

In the much-restored cathedeal, a verger
led us to the royul crypt.  There, among the
tombs of kings and other national heroes, he
pointed to a marble sarcophagus bearing the
name Tadouse Kodciuszko.

A Wartime Treasure Hunt

Next to the cathedrnl, in the roval castle,
we had the most overwhelming surprise of our
entire: stay in Poland.  This was our first
sicht of the Keakdw Altar, carved in wood and
painted between 1477 and 1489 by the genius
whom 1he Poles call Wit Stwosz and the Ger-
mans Veit Stoss.  The moment we saow it we
knew we were in the presence of a supreme
wark of art (page 384).

The nltar had been dismantled and was
heing restored in a wing of the Wiawel Castle.
Fach of its 18 sculptured panels, representing
seehies in the lives of Christ and the Virgin,
was standing on g giant casel at eve level. It
wae as I the Sistine Chapel frescoes had some-
hiw been brought down from their ceiling snd
put where you could see them at close range.

“You Americans are responsible for hring-
ing this altar back ta our city,” Prof. Karo
Estreicher of the University of Keakow told
us. When the Germans invaded Poland in
1938, they ook the altor to Germany and hid
it. After the war, I'rofessor Estreicher worked
with United States avthorities to locate it

“It was like a detective story.” he recalled,
“In 1942 the Polish ubderground in Switder-
land lewrmed that our precious altar was in or
near Miimberz., When your American sol-
diers took Nurmberg in 1945, officers besan
seurching for it under the rubble of the eliy’s
meilieval castle.

“Thery found that what Jooked like a small
cellar was really the entrance to o bhuge
underground vault, Your men had to open
three [U-foot-high pairs of steel doors, set in
conerete, to pet into the vault., That's where
they found the aftar.

“They packed it carefully and sent it back

Children Near Gdansk Use a Russiun Tunk in Place of Swings und Seesaws

Palindl, like Euroge's other Carmmuntst Innds, boas many memorials 10 Rosslan arms, bat the
authors =w ondy ane stntoe o Stalin, o commonplsce elsewhere in the Soviet hloe,
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Avdience Demands Five PEneores

We were lucky to get tickets for a perform
ance by one of the best of the sone-and-dance
tronpies, the Manowsr e company was o
semiprofessional one, recroited from form il
lapes. The program wis a misture of choral
singing with splos pnd dances from a dozen
parts of Poland

Chne singer impersonated o farmer driving
a L ol horses,

He hrowght down the house,
and we couldn't onderstand why, Our Polish
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s load that™s too
heavy for him. Ewven il vou leed the horse g
lump of sugar. he won't like vou. The farm
er's horse never [orgets,
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Tegn-agers Cheer 1 Beauty as Photographers Record Her Victory
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Poland Opens Her Doors

spring and summer. the public is invited to
a Chopin copcert.

With a crowd of Polish tourists, we stood
in the Chopin {amily lving room while i blind
pianist, Fdwin Kovalik, ploved the “Ballade
in A-Flat Major” and other Chopin pieces.

“He learped all his music in Braille,” Kova-
lik's sster told we, Chopin himseli would
have liked the achievement.,  As i boy he wis
defighted by the skil of a blind bass-viol
plaver in o near-by village.

Although Chopin leit Polund {orever at the
age of 20, he never forgot the melodies he
heard in the wvillures near Zelorowa Wola.
His polonalses and mazurkas, by their very
numes, sing of Poland, A polonaise is a slow
dance of Polish origing o masurka is o lively
dance in tniple time which onsnated in
Muazovia, the région where Chopin wis bam,

Side Roads Lead into the Past

Traditioma! Polind fives in Chopin’s music,
and alsn i the farm villiges arfound his hirth-
place. Here. on the great north Eurcpean
plain, is the Poland we had imagined: a wide
expanse of Aat or geotly rolling fekds, with
a high sky and fur horizons like thow of the
Dakitas.  [ey winter winds blow snowddiits
high ppainst the houses. In the long, slow
spring, which lasts antil mid-May, and in the
relutively short summer, every pair of hands
s nieeded tosow or harvest the wheat, rve,
polatoes, or sugar beets.

Wellquived mon highwavs strenk  across
this landscape like shiny ribbons.  Tall pop-
Lirs line the roaids.  Even without traffc, these
hurd-topped romds bave a moderm look.,  Hut
old-fashioned 'oland begins ns woon s you
take i side road to any farm village

(reese woddle across the roads, amd hoos
gritnt in thelr sties as ﬂ]tj. idn an farms very-
where, But Polish hogs are special, for they
peodluce the Polish ham that rivads the Thanish
a5 the best In Furope.

For the {prmers, life i= very much as it wis
100 vears ago. Mechonized equipment is
scaree. A farmer relies on oo team of sturdy
howses to pull hiz batteréd harrow, His Com-
mupist govermment gives him relatively Hiile
help. Until late in 1956 its chief concern with
aericulture was o force the farmees into
collevtives, on the Soviet model.

The effort failed, chiefly for two reasons,
The Polich fprmer. like moany others, needs

S8

the incentive of privite property and profit,
And he & o conservative fellow, deeply re-
ligious, deeply attached to his piece of earth,
and stubborn in keeping to his old ways.

His wife still bakes her own dark rve or
whole wheat bread. She smokes her own ham
amel bacon, grinds her own buckwhest for
cereal, and makes her own sour cream. To
sample the best food in Poland woday, one has
o go Lo the farm and market towns,

Country Lunch Overwhelming

COne day we stopped for Tunch at a market-
town restaurant near Poznan.

“NYou won't find anything better around
bhere,” our driver wid apologetically,

(On the door wis a sign saving “KAT. 3.7
This means third categney, or lowest class. A
dozen hicveles were parked aeninst the wall,
Insicde, all but one of the 10 square tables
were crowded with men in boots and rowch
work clothes.  Obviously they were farmers,
n lown for the day. They cast curious bot
not uniriendly looks at us ps we sat down.

The waitress, a buxom form girl, tock our
arder: split-pei soup, susage, cabibawe and
pofatoes, and dark rve Lieead with a stein of
beer to wash it down. The quart bowl of
sonp, with chunks of pork in it, was delicious.
Hut we were unequal to the challensge, We
could vnly sample the mammoth siusage and
meunds of vegetables that followed.

Nothing in Warsaw's best hotel had tasted
hulf =0 good. The whole meal cost the equiv.
wlent of 30 cents per person.

Rural Color Survives in Zakopane

Althourh Palish farmers eat better than
most citylolk, their lives are still hard and
drab. The color and gaiety usunlly nssocinted
with countryvfolk can still be found, but n
only a few plices.  One is Lowicz, 50 miles
west of Warsaw, On Sundave the women pu
on their striped skirts of green, orange, and
black wool and trudee ocross the felds o
church. In summer, especially, the costumes
miake Lowicz a garden of fashine colors.

We spenl two Suncdayve at Lowicz, which
pleased but did not satisfy our Polish friends,

“You must go to Lakopaine!” they urmed,
They spid it =0 often and so insistently that
we wirllhid barly have dared to disobey.

When we first heard of Zakopane, we made
the mistake of asking, “What is it?”  Ap-

Balloons in Peppermint-candy Hues Capture the Hearts of Krakdw Children
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parently it wos: like asking s Freochman
“What is Cannes?”’ or n German “What is
Crarmisch?™

For Zakapane is the resort that many Paoles
regard os the closest thing to heaven on
earth. To reach it, vou must travel to the
extreme south of the country, to the Tatry
Mountdine  along the Polish-Czech  border.
Aroumd the town, a few of the peaks soar
above B.000 feet. They wre snow capped
most of the vear, and some of their high
slopes are good for skitng until mid-May.

"ofish Jlove of the Tatrvs is understandakble,
bt price in Zakopane dtself is pugzling. To
Western eves, the town cries out for painl
and plaster and for the fower hoxes and other
cheerful touches that make Swiss and Ase-
trian mountain resorts so attroctive.

But if Zakopune lncks color and charm, the
moantnin folk of the Tatrys have both in
ample measure. The garale, or highlynders,
are not only shepherds and farmers, but also
poets, singers, wood carvers, amdl weavers of
uncommon skill.  Any day veu will see the
men wenrine thelr distinctive girale dress:
tight trousers of heavy white homespun wool,
richly embroidered from waist to knee; loose
jachets, also embroidered, slung aemoess their
choulders; and black fell hats with smooth
crowns and narrow brims  (pages. 391-98).

A Poet Tends Hillside Sheep

Cin e hilll above Zokopane we met the ol
family of Stanizlow Byrcyn,  Slamslaw, a
smiling, wejther-beaten man of 44, owns
nhout five acres of steep hillside nml 25 sheep.
But from these you cunnot poess his mein
occupation, “1 am a4 post.” he told us.

The three younger children—out of seven
—tend the sheep while Tather temds his art
His wife, Agnieszka. and their 15-vear-old
duughter of the same name wre the family
business munagers, Thev spin and weave the
wonl into the brightly patterned roes thoat
are a well-known prodect of the Tatrvs,

Would we come into their 125-vear-old
house and see them at wark?  Mother st up
the cpinning wheel, dooghter pulled out the
loom. Father had a ocaller, a felliww poet
named Adom Pach. They sat down together.

The father called his ninewvear-old son.
“Wojciech, bring the dwdy!”  This is the
highlander's bagpipe, with a sheepskin basg.
Father puifed out his cheeks amd blew a hilt-
ing tune. Then the two poets sane an old
shephord s song together.

Bagpipe, song, loom, and spinming wheel
are just as they have been for generations.,
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Az we rode a crowded bus down from the
mountains to the plains, we felt that the
Tatrys were one of the last refluges of the old,
traditionnl Poland.

Little more thun 100 miles to the north-
west, we were to find an ares where the people
anel their lives hael changed suddenly, pro-
foundly, almost bevond recognition, This
was in what the Poles call thelr “Western
Territories.”

The maps of Poland on the oppesite poge
fllustrate bow the country has literally moved
westward, At the war's end, Poland Jost a
Missouri-sized pivce of terrtory to Rugsia in
the east; subject to eventual ratification by o
treaty, it gained a smaller piece. the size
of kentucky, from Germany in the north
aml west. This shift in geography is one of
the most drastic of ull the changes that have
come to Poland in the past dozen vears

An Exodus Transforms o Nation

With the shift of territory came a shift of
people the like of which muxlern Europe has
never seen. N0 fewer than 5,000,000 Ger-
mns fled or were expelled from what became
western, Poland.  And more than 3,000,000
Poles, most of them from territory seiged by
Russin. moved in to tuke their plices.

To find out what had happened in the area
formerly German but now "olish, we hired a
car at katowlee and set out om a 300-mile
explotation.  We chose the most valuable of
Poland’s newly acquired Tands: Upper’ Silesia,
with its rich conl deposits and its powerhogise
of steel and chemical industries, and Lower
Silesin, with its fertile land and the ereat in-
dustrinl. ety of Brestau, renamed Wroctaw.

The only car to be hired in Poland today
15 the Warszawn. It is Polish-made but has
an oddly American look. The reason is that it
is s virtusl copy of a 1946 American car, made
with jigs and dies supplied to Poland by
Russin. The model does not change (rom
yveur to vear. [t is o tough little car, and it
stoget us in good stead as we rolled throueh
the factory towns of Upper Silesin

The smoking chimnevs and the slag heaps
of Upper Silesin could be doplicated in any
coal-mining area of Europe.  But once aut-
sidde the cities, we knew we were 1o former
German  territory.  The high.roofed  village
hotises were as German as saverkrant. The
countrysice had the neat, well-tended Jook
of German farmlanid. The empty rond was
one of Hitler's Awtobakren, an express high-
way that connected the [actories of Upper
Silesin with the interior of Germany,



At Opole (Oppelnl, a city of
52000 helore the war, we asked
how many Germans were lefl,

“They're gone—all gune,” was
the answer.

The shopping crowds on the
gidewalks were Toles from Lwow
or Wilno or other former Polish
towis now inside the Soviet Union.

At Obawa, formerly Ohlay, the
answer aboul the Germans wns

the sonme. Here Russinn officers

clumped] the sidewalks In henwy
boots.  Nohody paid -attention to
them, or o passing trnckloods
of Bussian troope:  The Russians
nre belloved 1o have at lesst 30,000
troops in Moland, by agreement
with the Commamist government
i W arsaw,

(n our Journey  northwied
through the wide wvalley of the
(xler. we saw occasional big houses
set in proves of trers. These had
belonged to the great {German
landownets, Who was living In
them now?  We stopped at one
stutely house to find out.

A woman  hurned  down  the
gramd staircase to greet us.  Three
children followed her and  stood
watching, shyvly. Then anather
waman and another brood of chil-
dreny then another and still an-
other. Soon we were stunding in
the middle of o friendly drole of
A0 men, women, and children.

Chnee of the men answered our
unspoken questiog,

“Six families live in this house,"
he expliined.  “Seven more fam-
ilies, 40 people in-all, live in farm
buildings near by, Mosl of us
have come from eastern Poland.”

A wealthy German had owned

Polund, Reborn ar Versmlles,
Moved Waoest After Waorld War 11

For more than o ocemtury: Poland exioted
paly in the Béarts ol ler people.  Swal-
Iwed ap Oy Russia, Proisis, and Aos
tiia by 1705 =he became 8 notion ofain
alter World 'War | Hikers mvadon
in TOI0 startéd the secomd great wir.

Whin peace camie, Poland gained large
wrens in the west froam GeErmady amd
Mrsd edven omoke [ Russs in the oasd
Millions: of Poles migrated wrstward
Wilh their country’s Dosindaries
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thie O42-peme estakte. Now it was o state farm
on which the workers were dmplovess of the
Polish Government. In the hig house: all
traices of the Ceerman owner had been wipec
oul. Nt stk of his forniture was ledt

With the women amd children trailing be-
hind, our interpreter led us down o long cor-
ridor o what had once been s grand salon
The ornate celling was cracked, the paint op
the walls was faking off. The room was bitre
exiepl for o ping-pong table in the middle.

Pwoo bows picked ap paddles and showed
thot they were goodd ot the game.  Across one
end of the room where, po doubt, the German
owner hai bung his tapesiries and placed his
erand pdano, the Polish Gamvilies had  built
stopge for amateur theatricals. The new ten-
ants pEreed that they ' never had it o good,”

What, we woulid the German
owner think i be coulil see hid ancestral hills
now®  His ligst, was sl intact
Many of the prent houses in the former battle
sone have boen destrovied,

wioichered

s, al

Ghostly Castle Rises on Dragon TTill

Anvone who explires i recent battlefield is
Bound Lo berome accustomed to the sieht of
ruing. But pnothing prepared us for what we
fountl in a village which the Poles now call
Zmigrisl—Viper Town—and which the Ger-
miahs, fof knivwn s Trachen-
bere— Dhrogeon: Hill

Ymone ereal oak and chestnut trees stood
the temuims o hatl  been a2 castle in
E-'.Iil'l]. Fecent  Limiss It wis -_f.hul-.lli} In 1=
Blue skv showed through every

cenluries. hail

w il

el iness.
window

Hello nr odrmver Then he
whistled. But no living thing . stirred.

We pleked our way up the rained stone
stop into whal had been the entrance hall,
now open to the sky. Roofess corridors: ed
off into the wings. Fow hud the hoese been
destroyved?  Why?  Who had lived there?

Wo dowund just one clue:, Carved abdwve the
frontl entrance were the initials F. H.

| think the Hatefeldr,”
driver volunteered

Phis rang o bell, Count Paul von Hatefeldt
had been ope of Rkalser Withelm 's amhbas
saidors in London. The name was that of o
fnmeous lamdowning Gemily., We resolved o
il out what had happened to the Lwmily
armml o 1he castile,

Weeks later, in West Germuanv, o vounsg
met us, by appointment, odtside the

el led

LLELAT LI L R Y §

TTisymn
Cologne Cuthoedeal
“1 am Edmund von Hatedeldt'

Y55

hie sl

From water Lo wiiter, the ICIhIEH_ (harmal boat

He wis the son and heir of the family that
had owned the eastle for seneritions. One
of his ancestors had been the F. H. of the
carved Imitials: his (nther ol
tache in the German Embassy in Washington
carly in World War L

My ogister wis i in Washington,”" the
voung man sgid, "so, in 2 way, she's Ameri-
CilTE.

Y ou  Kow

||!_ 1 onan dit-

e sand, “voo are the fes
people | hove met since the war who have seen
Trachenberg. Tell me, what does it ook like*’

The su
want every scrap ol informaticn he could pet
We sat down in 2 cofiee: shop and told him

jert was not oo padinful for him to



makes an over-the-hill portage on rails. Passengers emjoyv a1 voyage poast dense lorest

| i e 1l | l I ddon't think tl 11 t.  But
[ it irhd
| 1| i ' ' !
l = 1t N ' fui | hie w Wikl
| | i | TV ! | l g i I
Louis XV furniture and chandelier (Hd willages.” he went on hieri
i lormee] the wil Wit L0t
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than their share to the roster of Polish states-
men, generals, cardinals—and protisates.

Today their greal estntes are no  mers,
Some nre ron 4= state fnrme. otheérs were
divided amoneg former tenonts or refusees
from the east. The vountry castles remmin
as rest homes for artists, writers, and’ favored
officiale of the Communist regine,

The families themselves hive vanished from
Poland, with a lew exceptions. Ohe Radaz-
witt, we were told, still can be zeen in Warsaw,
a 1all, aristocratic fegure who wsed to march
in the Communist May Duay parades.  One
elderly D'otocki, still handsome and courtly,
bolds o ¢lerncal job in Krakdw.

(Umne chilly spring dey we drove to Nie-
bordw. about 40 miles west of Warsaw, where
the palace of Prince Janusz Radeowitl now
wryes a5 oa retreat {or intellectunls.  The
stulely  17th-century mansion stands in n
park of lawns, tll trees, and clipped hedges.

We had planned to picnic in a field. but
cold wind drove us 1o ask whethor we might
bring our lunch into the palace.  An elderly
caretaker politely showed us Into a room with
a big polished table.  As we picked chicken
bones in our fingers, the portraits of the Radzi-
witls looked down at us {rom the walls. Their
pile, aristocratic faces regarded us coldly.
Their eves seemed (0 say:

“Whio are these intruders?
manners !

We raised poaper cups of wine in o toast to
our silent heosts.

And whiit table

Minarity Groups Are Gone or Going

The disappwarance of such landed families
and their holding= i= another of the profound
changes 1 Moland, - Still another is the virtool
disappenrance of the minorities.  In prewnr
Poland at least 30 percent of the people were
Poles only by vitisenship,  The polyelot pop-
lntion included 6.000.000 Ukrainians, White
Russinns, and Ruthentans, aod 750,000 Ger-
mans, There were also 3,000,000 Jews.

Most of the Ukraininns have been swal-
lowed) upe by the Soviet Union: all but a few
of the Germans fled. were deported, or huve
left within the past vear to rejoin relatives
in Germany. As for the Jews. only about
0,000 are left, ond these are emigratine as
fast as they can get permits and visas, most
of them to Israel.  The st mujority died
n concentration camps or in the savage fight-
ing in the Warsaw Ghetto in 1943,

The textile city of LidE, Tor example, har-

The National Geographic Muagazine

bored almost 200,000 Jews before the war.
On working davs the streets of the Jewish
section dsed o swarm o with pushearte and
traders, and with haregin hunters from othee
parts of the town. On the Sabbath and on
feast duys. in every orowded home, anclent
prayers were repeated aml traditions  fept
alivie.  Today all this pulsing life is silenced,

Some ol the crowded tenements were Dlown
uph by the Germons, others have collapesd
i recent years from sheer decrepitude.  The
houses that remain are bolging with Polish
refugees: from the former eastern provinces.

Poland Today a Homogencous Countey

“1 wouldnt have believed it,” a Jewish
acquaintance tohl ue as we walked through
one of these districts. “When 1 came back
from a Ruossian lobor camp piter the war, |
searched these streets for someone—just any-
one—l konew., [ didn't find a single one. ATl
my relatives and friends had  disappeared
strangers had moved in where they lved."

Through the disappearance of her minie-
ities, Poland Jost the farming =kill of the
Ukruinians, the technical snd meunseeriol
talents. of the Germans, the commercinl
enterprise of the Jews. But Poles will point
to the other side of the ledeer. The {rictions,
anid sometimes the killings, that resulted [rom
Poles and minorities living side by side—
these, ton, are virtually ended.

Tedlay Poland is a homogeneous cointry.
About 95 percent of its people now speak the
same lntguage, profess the same faith, treasure
the snme customs, i face the same prospects
temether.

Il Poland were on another continent. what
bright prospects it wonld have!  The country
has plenty of resources, and 1,000 vears of
strugele have toughened ite people for sur-
vival. But living where thev do, can the
Poles keep their doors to the Free World
apni® This guestion was always om our
minds, and still == Who can tellz  One
thing is sure: Poles have long dreamied of
freedom and they still do.

In the years when foreign conguerors oc-
cupied their lamd, Palich exiles used to singe:

“alond has not perished yel
While we nre still alive. .. "

Like the Japanese who rebuilds after every
earthguake, like the Ttalinn on the slopues of
Vesuvius who replante his vines after sach
eruption, the Pole s indestructible
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Hikers Tread o Path Between NMutions,
Polind | Left) and (Czechoslovakin

I ki pebion of the Tatry Mountun once fhitly
Hosied by patrols, now welcomies sighiports and ko
trom the United States omd Weastorn Eorope.  Cod
mercinl traffic fonpels (hrough distant check pasint
Many Pales, escoping to West Gormany at war's end
fled by bhs coundalssal route throurh Ceechostovakia
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New Polish-Czech Map
Charts a Political Divide

RE than 125.000 Natlonnl Geos
graphic member-iomities now have
The Society's Atlas Folio in their

homes. This month they will mount in it e
fifth map in the Atlas Series, covering Poland
anil Ceechoslovakin.

Here, in a 10-color chart of unigue nnd
timely interest, they will find the answers to
myrind cuestions on Europe's recent history
and timeless geography. The map, mailed
with this lsste to 2,250,000 members around
the world, brings into immedinte focus the
trivmph and the tragedy of our time.

Map Records Europe's Shifting Frontiers

As Plate 38, the new Atlas Map will be
muuntdd with i single center fold—a crease
that  almost  towches the old  “Centrum
Furopae” once claimed by Bohemin as the
peographical center of the Continent.  Fam-
e maght witnt o debate whether Bismarck
was right when he neserted. “Wha is master
of Bobemin i master of Europe,”

Twice in the past foor decades world wars
have recast the face of middle Europe. The
changes show clearly. Today's international
boundaries stand out in wide bands of various
colors: vesterduy's, drawn in 1919 and pre-
served only until 1938, are marked by a dis-
tinctive red svmbal.

A seide of 34 miles to the inch—1the most
detaled ever wsed for a National Geographic
map of this grea—permitzs readers to ap-
praise postwar changes: Here is clearly vis-
ihle the westward shift of Poland, which
eought hundreds of German communities like
Stettin and  Hreslan under Polish dominion
(S maps, e 387 ).

The ndvance of the L. 5. 5. R. is also mens-
urable: ns much ns 300 miles westword,
making Lithuania again a part of Russia. Also
annexer] were chunks of East Prossia and pre-
war Polamd. In bobling the tail of Czecho-
slovakia, Russin acquired o short common
ieomtier with Hungary—an ares of faveful
mportance in the Hungarian uprising of 1956,

Germany remidus divided.,  But the map
revenls how Berlin, no longer joined to the
West by a single corvidor, stands like an
tsland only 30 miles from the new Polish
border. Military teaific still approaches the
onetime German capitn]l throush the ald cur-

ritlor, but lourists may enter by several other
roads.  Five high-speed Adwiobahnen, double-
lined in red on the Atlas Map, converze on
the partitioned city.

Behind the Iron Curtain readers will find
revealing changes. In East Germany, lor
example, the city of Chemmpitz is now Karl
Marx Stadt, And Crechoslovakin’s highest
mountain, formerly called Gerlach, now ap-
peis under its postwar name of Stalinoy Stit,
i 1949 hirthduy honor far Josef Stalin,

Some 6,000 place naumés appear on the map
—uities, wvillages, and naturnl fentures thm
have molded recent history and conld make
tomaorrow'e headlines,

Mineral deposits spot this area. On the
Cerech-Enst German line, the Ere Gebiroge
—Hterally. Ore Mountains—have long heen
worked for silyver, tin, #nc, amd lead, From
the ore of lachymov the Curies extracted the
worlid's hirst racdium. Today the regiom sup-
||H1;r.-§ mich of the Comminist bloc's uraniam.

Despite current politics, the map records
the landmarks of liberte-loving peoples.
Ladice, the village whose planned obliteration
aroused the world, standd rebuilt on 8 new
site wesl of Prugnie.  And the venerable city
of Krakow gunrds the tomb of the DPalish
patriot, Tadewosz Kosciuszko, who pided o
Hedgling Americi in the tause of Tresdom.

Members may obtaln additional copies of the new

Polund and Ceechoslovakia map, amnd  paevious
Atlas Mupw, poetpaldl 1o alll countdes, 50¢ each
The Atlns Folio i pelced st 5485, including postage,
Five Atlns Muams have boen puhblished: Soutlenstern
United States, Southern South Americs, Notjonal
erks, British [sdes, gl Polond -Crechissbovakia

Availahle only from the Najjonal Geographic
=octety, Washington o, [} ©

Near East Wall Map

mote acarlable to miembers

With the world's eves locuzed on the Near
Eaat, Society musmlvirs cam lillow events in
these purhbulimt lands on their 41-bv-2%-inch
wall mup, Lands of the Bihle Today. New
micmbers dezinne copies of thin detiTed 10-colo
tmap, coveriny countrles of the easterii Mali-
berranean, may order them from e Natinnal
Geographle Society, Deplatment 88 Washing-
tom A, T C. Trices: #1 each on puper; 53 on
[abirke, pestpab]. lodex to plice names, S0
All remittsnces pavable in U, 5 funds,
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The White Horses ot Vienna

By BEVERLEY M. BOWIE, Assistant Editor, National Geogrophic Magnrine

HMiuytrationy by Nafonal Crengraplic Pﬁ':.l-rr.br.'rq_l'.l.ﬁnr VOILEMAR WENTZEL

ricling hall swing slowly, slowly open,

moved by invisible hands.  The violins
of Bizet’s “Arlésienne Suite” breathe o gentle
invitation, nnd from the gloom of the passage-
way the first horse and rider, an apparition
in brown and white, move gravely lorwand
into the hushed arena.

A tall, iron-gray man with lean. ascetic
cheeks amd grieving mouth, the rider sits his
snoowy stallion in complete composure, hands
as still as marble, back firm, boots straight
and tringuil, eves fixed pbead. Under him
his horse moves with quiet pride, Its neck s
arched, it hoofs spurn the smooth-raked sand.

Seven other riders in file follow the leader.
Saberly uniformed in the cinnamon livery of
a byzone ery, they exhibit the same m-
passive, taul control of themselves and their
mounts, Beneath the many-faceted chande-
liers—Christmes trees of dripping foe—they
parade the length of the gold-and-vory hall
until, approaching the lofty portrait of Charles
VI, they doff their two-cornered hats in wide-
sweeping silute (next page).

THE great double doors at the end of the

Austria Preserves a Greek Legacy

The delibérate, majestic gesture wrings: a
spurt-of applause from the audience packing
the double balconies.  For the spectators in-
utinctively recognize in this homage more than
a formal tribute to an imperial patron of the
Spanish Riding School.  They sense here
willing acknowledement by today's riders that
they are the trustees of a fragile but precious
teadition of horsemanship that has  been
passed along, by word and example, fram one

generation to another through the centuries,

Thi= high and exacting technique of dres-
safe, once common (o the Grerk world ol
Xepophon, aunk out of sight in Roman and
medieval times, emerged sgain in the Renais-
sance, and came to (all Hower in the imperial
courts of the 15th cenlury. Today | survives
in its purest form only in Vienna, home of
the Lipizzaner stallions.

Art of the Disappearimg Rider

Should anything happen to the school and
the thin line of contimuity with the past be
snapped, more would be lost than the lveli-
hood of a few score horzes and riders. An
art form of great subtlety and power. ns ab-
stract and as movinge as the ballet, woald
vanish from the worlds coltural  heritage.

Horses walking, That is all that the stal-
lion= of the school troupe are doing when Cal.
Alois’ Podhajsky leads them into the ball to
begin the quadrille.  Ts there anything excit-
ing about a walk?

Omne might not think s0, Yet the spectators
hunched over the red-velvet balustrades seem
almost hypnotized, drawn into this tense spell
in which horse and rider appear to move os
in & dream. Some of them mayv know, others
merely  surmise, that it takes two yers o
teach a Lipizzaner to walk. But all of them
resporitl 10 the achlevement: thé hich knee
action, the stately wvertical carriage of the
head, the =leht downward thrust of the
haunches, the precise and delicate placing of
the feet—in sum, the indefinable impression
of ereat vitnlity onder the most sensitive and
utobtrusive control,

Proud, Poised, and Precise, a Lipizzaner Floats in the Spamsh Step

For four eenturics the Spanish Riding School. a troupe of supethiy teained stallions and

their dedicwim] fders. hos brought eguesirinn glory o Vienna,

Liplezaners tale thedr

name from a stud form in Equile Liglezano, Yugoslaiia, gnd their ancestry from Spanish

pml Arah  stroms

Here Coli Alods Podbajsky, the iroupe’s lesder, practices the snwe

classle galt pletored above the gillery o the portrait of Emperor Chardes VI, on early

hinclastor of 1he schonl,

When Poidhspsky gquit the bomb-torn Awstrlan caplial with his

horsed in 1945, he rolled wp the roval portrast aod corcied 06 o safefy inoo eatthe car,

sarimnl Cheimmmpliic Ss=lhis

40U



Elegant in Ivory and Gold, the Riding Hall .;, _
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Here, indesd. we come near the heart of the
hante deofe.  For the objective of this de-
manding discipline is not 50 much the hack-
neved soal of Ymaking the moan and his moumt
seem like one,”" as it is that of causing Lhe
man himself virtually to disappear.  So serens
must be the rider in his seat, so diszuised
ar invisible his guidance by the pressure of
thigh or heel, rein or bady weight, that the
audience’s attention ships away from him al-
together aml becomes fgcused wholly on the
flurd movements of his horse.

Numes Link Horsemanship and Hallet

Those movements range {rom the exact pet-
formance of wilk and cianter to the plafe, a
sophisticuted “trotiing on the spot' ancd the
pussage, ur Spanish step, which Colonel Pod-
hajsky describes thus: “The horse throws the
dizgona] puir of feet upward with the greatest
of energy and pauses o moment longer than
when trotting.  This awakens the impression
that he sways [ree of all earthly weight.”

The feats al=n melude pirovettes and half
pirouettes, the mincing cross-steps of the plid,
the intricate weaving and shuttling of the
quadrille and pas dv frofis—and much more.
Most deamatic, of course, is the "work above
the pround”—the cowrbette, levide, and
capriode (opposite and pages 415 and 416).

Stylized these various exercises certainly
are,  Yet, parndoxically, they are all Duased
upon the spantaneous action of the horse in
nature, a lormalization of the leaps and kicks,
curvetting and pruncing that can be observed
in any pasture.  Nothing arctihcial or gro-
tesgue enters the curriculum of the school—
none of the three-lepwed pallops, the buack-
ward canters. the waltz steps of the circus and
the: trick-riding ring. Each movement simply
develops to its ultimate refinement a natueal
e or position,

An antique wrt, if vou will, but one with a
curionsly timeless and universal gpyweal. Em-
perors and archdukes, kings and gueens once
graced] the salleries of the riding school: so
concerned with its work was Emperor Joseph
IT that he reguested weekly reports on the
progress of ench pupil, Today in republican
Austrin roval visitors are rure. and the scliool
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falls officially under the aewds of the Minister
of Agriculture.  But each performance finids
the hall crowded with commoners no less en-
tranced than were the aristocratic spectators,
antl  cherishing quite a5 possessively  this
unigue national legncy,

Perhaps they valoe it the more hecnuse it
was so nearly lost.  In the closing duys of
World War I, as the guns of the Red army
were thundering al the gates of Vienna, Colo.
nel Podhojsky confronted d desperate situa-
tion. He had monage] uneltrosively o
smugele many of his stallions out of the city
to 4 refuge at 51, Martin im Innkreis in Upper
Austriv, Buot the Nuals hatked at dissolving
the school nltopether: the peaple, they armued,
would tnke it as & sign that the fiz was up.

The colonel was left, then, with ten horses
andd two riders 10 survive the approaching
antaclysm us best he might. Bombs probed
at the wvitals of the capital with fingers of
fire: buildings to right and lelt of the riding
hull fiowered suddenly into flame and col-
lapsed in smoking rubble.

Liprzzaners Gallant Under Fire

“The horses—they behaved Tike veterans,”
the colopel told me. “Magnificent! The ajr-
ratcdl sigmal would sound. and, without even
trimag called, they would calmly file out of their
stalls, ready to take shelter in the passagewny
alongside the riding hall. A bomb would come
down —crash!—in  the Michaclerplatz, the
plass would fall aroumd us like hail, amd the
Lipigzaners would crouch down, down, down,
like this"——and he held his palm out Aur—
“until the altack wos over, nmd then they
wollld just get up. They shivered.  But they
never panicled.”

Nevertheless, by early March of 19435 Colo-
nel Podhajsky knew that Vienng might soon
bie without heat, light, water. Somehow, he
must get his horses away,

"I went to an officer | knew in the Trns-
port Sedtion and demanded boxcars for my
stallions and fodder and gear. He threw up
mis handds.  °I don't have enough even for
munitions, much Jess. your precious horses,
he sald, Bt T knocked upon his Austrisn
beart, and in the eml he produced them.”

With an Electrifying Leap, a Smilion Begins the Conrbetie
Though the achools LHprsnets are ancommonly supple and arong, onlv o few among the

welerd  triggw can mactter the arduiiss enurbistte

From the coouwching  levade peasit o

(paEe 415), the horse springs inte the or aned executés thiee or moee Wap, Toreless never
touching the earth. Riders in this schon] Habose the sfund” tse o stlrrups
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Cruickly the colonel packed the school’s
trophies, hid the great chandeliers, molled up
the huge portriit of Charlés VI, and put his
charges aboard a westhound freight.  Strafed
and bombed, the tmin coowled  haltinely
Lhrisugh the night like a wounded antmal, z2-
zsavwing, hidine in tonnels, waiting for hlown
rills to be replaced, The 250-mile journey
o S Martin m Innkee= ook six o days

Helatively safe mm g castie once used @s n
slare on Lhe ald coach moute, the white horses
wititedl patiently while the broken Nag divi-
sicvips  reeled  back LI| WML |:r'III..L:!:- el thie
Américan XX Corps took over. (On the Iast
day of Lhe witr in Furope, Gens Dieorge S, Pots
ton, |r., and Under Secretary of War Robert
Fratlerson atlended a specal perlormance of
the achonl troupe n their bonor

Al its conclusion the colonel, mounted on
hic favorite stallion, rode alone to the gen-
eral's box, saluted with a wave of his enld-
cockaded hat, dnd [ormally requested Patton
1o place the school under American militany

hings nf the Congress ol Viennn
Look Down on an BEguine Carrousel

Ifi the siime magmincent fodl jsei] By [(Gcay
ssarish Bidinge Schaol, robabih { 1574 walche]
A AT joremost  equestrions bt 51 tuchoned

heaids, prance s the queadrille, and practive leagps
L it PTRirdE L hall &auzeel the Stick Ex
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protection.

Patton, who like PPodbajsky hadl
ieen an Olvmpic Games equestrian, consulted
with Matterson and agreed

He flew Podhajsky to
Czechinslovalo,
Pralton's while rescu
ing a group of Allled prisoners. had captured
L string of Lipizzaner brood mares, foals, and
breecling stallioms.  This herd, diaven north by
thee Npeis early tn the war, was made up ol
horsee from the Austrinn stud farm nt Piber,
[rom the Yuposipvian stod ot Demac-Bapiia,
nnd from the Yuogoslavian villaze of Equile
Lipizzano, from which the whole greal strain
of Spanish horses takes its name,

Cnol. Charles H
penial German general of the exastence of this
eopuime tregsure-trove, hod sent o German pris-
oner on o hicvele through the lines to contact

He went (urther

Hl:-—l::.”. i1 whitre ane ol

LS I||'r.|| .Il.|1.'.lnl.l' LTRSS,

Reed, inlormed by o con-

the hord™s supersisor, Capt. Rudalph Lessing
Mounting o Lipizeaner stallion and
another, Lessing had retorned by
conler with Heed

Plans wiers
Lessing  fell handle his
own herdsmern, but the 35 troops gunrding the
bhorder wosild be pnother matter. Neverthe
les=, he and an American officer slipped ook
W Hostoun o oreanize Lhe

lending
might to

hurrigclly. drown for an attack
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dave later the Americans wenl inbo. action

After n sharp lieht, Resed's troops bhroke
through the German delenses, leaving K
enemy deard, and swept inlo Hostoun.  The

nrisomers were freed and, within o few weeks
all the school's bresding stock had been con-
voyved noross the frontier o salety

I'he nucleus for the rebulding of the school
troape and s stud was now assured
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The White Horses of Vienna

For 10 pustwar years the Lipizmners wan-
dered in the wilderness, 'exiled fram their
handsome hall in Vienna. Neither bombs nor
shells had destroyed the Tovely creation of
Imiroepue architect Joseph Emmuonoel Fischer
von Erlach, but it stood in need of more re-
pairs and refurbishing than the busy capital
of an occupied country could imumediately
afford, Among other projécts, the rebuilding
of the Opern came first, and while that was
being accomplished. the Opern’s scenery wis
stacked upon the floor of the riding arema.

Colonel Podhaisky, stumbling upon the old
cavalry barrpcks at Wels, where he had nrst
learned to ride, made it the school’s interim
headguarters:  From bere he took the “first
team”’ on repeated tours of the Western World
—Switatrland, Ialy, West Germany, Scandi-
navia, Englind, Spain, Portugal, France, the
Netherlands, Beleiom. the United States.®

Then, in the aptumn of 1933, the Lipez-
zaners came home.

“Tt was the greatest moment of my life.”
the colonel confessed. “When T had left the
schoaol in 45, with Viennn coming down
around my ears, | had thought 1 would never
see il again.  Yet here we were, putting on a
wila performance for members of the cabinet,
for Parliament, for the diplomatic corps—
pveryone—and do vou know, it was exactly
220 wears since the opening of the riding
hall! 1 wrote: the dates into the sand ol the
arena. for all 1o see: 1735-1955.7

School Dates from 15635

The beginnines of the school itself, of
course, po éven Torther back: m 1565 u state
document noted that money was allocated for
a ritding ground in the Hofbure gardens.  And
in 1572 there cropped up the brst reference
tor the “'Spanish Riding Hall"—then & wowden
huilding on what is now the Josefsplatz

Why Spanish? The term had nothing to
do with a “Spanish” mode of nding, or with
any court school ever established in Spain.
It referred simply to the Spanish ancestry of
the Lipizzamers.

Basically, the Lipizzaner derives from a
fusing of three bloodlines—Andalusian, Arab,
and, to a lesszer extent, Vilanog, The Anda-
lizinn had been famous even in Caesar's time
ng a swift, courngeous, high-spirited horse.
When the Moors took over Spain, they crossed
the native mares with their own fine desert
steeds, andl, in the centuries that followed,
they refused to permit adulteration of this

<9

stock by mixture with the gross, heavy-gaited
war horses of Western Europe.

With the fall of Spain to the Christinn
knights. however, the Arab-Andalusian was
bred to the Vilones of the Pyrenees, o taller
and stronger horse. The objective was 1o it~
Lain a mount poweriul enough to bear an
armored rider, vet still agile and Aeet.

The expenment proved a distinct success,
and the new strain soon dominated the royval
studs established in [taly, Denmark, and the
Hapsburg Empire.  OF all the breeding farms,
the one et up in the obecure viliage of Equile
Lipizinnn, nedr Trieste, by Archduke Charles
of Austrin, proved over the yvears the most
satisfactory, Its rogeed, limestone terrain
served to keep the Lipizzaners in excellent
fettle, dnews toughened, gait elistic, bones
strengthened by the minerals in the sparse,
sun-baked grass.  Before long., the term
“Lipizzaner” came 1o be the very definition
of the Spanish horsse at it= nohlest,

AMares and Foals Frolic Like Puppies

With the dissolution of the Austro-Hun-
pariin Empire and the loss of Trieste to [taly
at World War I's end, the stud moved o
Piber, a 9X}vear-oll village 13 miles from
Graz. T went down to visit it one day in June.

Some 130 Lipizianers are guartered here
now, under a staff headed by Dr. Hene
Lebrmer. A slender young man in jodhpurs
el dark glasses. a riding crop tucked under
hiz armpit, Lehmer strolled with me to a pas-
ture where a group of mares browsed with
their foals. No sooner had they caught wind
of us than they ambled over and crowded
around us like a batch of inguisitive puppies,
nszling our pockets in search of a posible
carrol or lump of sugar. the mothers no less
curious and msistenl than thelr ofspring.

Turning to Lehrner as a foal tentatively
nihbled mv shirtsleeve, | swid: “Are those
really Lipizsaners?  Somehow, after seding
them in the ring. these mares lobk, well—
ordinary.”

“Wot o me. But T can understand vour
surprise, perhaps, ot their difference from the
Thoroughbred. The Lipizzaner, vou might
=ay, i='n barogque horse—eompact, somewhat
thickset, with occasionally o rather heavy
neck.  Buot you mustn't judge himoas he
browses 1 3@ pasture.

* Sre “Now York Amin Hidls the Horse,™ by Walier
B. Devierrux, NatmsAL GEncEarme Macazrse, No-
vimber, 1954,
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“When vou see him with a good rider up,
he's an entirely different animol—taut and
proud and full of grace. The grace is always
there, implicit in the horse and his basic con-
furmation.  But youn may miss itoan the
moadow, just as vou might pol recogmze A
ballerinn wearing her overcogt and sitting in
a tramcar.”

Resting my notebook on the velvety rump
of a near-by foal, ‘1 scribbled steadily for
somhe minites g Lehrner talked on about the
characteristics of a Lipizzmaner—thick chest,
large, impid eves, long and broad back, low
withers, muscular legs. well-shaped hoofs,
height of about 14 to 15 hands, great docility
and intelhgence.

Superstition Smiled at—but Not Idnored

“Whist about the head?" T asked, “'In the
old paintings at the school, the Lipizzaners
venerally hove o somewhat ramlike nose.  Hut
most of these mares seem quite strodght nosed.
Has more Armab blood been introduced over
the years?"

“There was quite n strong infusion of Arab
Blood in the sarly 19th centurv. through the
Siglavy line, at Equile Lipizmno, Huot the
mare important fact is that we've been delib-
erately breeding away from the ram bead=—
4 selection within the res, vou might sav,”

“And you're concentrating on white?”

“Technically, we call them gravs. But for-
tunately. we produce an occasional bay or
bluck or cream-colored stallion, ton.” He
grinned.  “1 sav ‘fortunately,” Decause there's
a superstition which holds that Ausfria has
fnllen on bod times in the years when we
didn't have o non-gray among. the school
troupe,  There was 1809, for instunce, when
Nupoleon invaded  our country; 1934, when
Dallfuss <et up his dictatorship: 1938, when
the Naziz swallowed up Austrin altogether.

“See that little bay foal over there by his
dam? We smile at the superstition, of course,
hut all the sme we ke very good care of
him 1"

The bay fodl was not particularly con-
spicuous. Al Lipiezaners are born dark,
reminiscent of their heritage from six great
Arelalusian sires—Plute, 8 dappled gray from
the Denmuirk stud, borm in 1765 Conversann,
n Neapolitan' black. 1767, Neapolitang,
brown from Naples. 1790; Favory, a dun-
hued stallion, 1779; Maestoso, a gray, 1773,
aml Siglavy, an Araldan grav, born in 1810
The voung Lipizzaner doesn't acquire jre
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handsome mitk-white copt unotil it is from
three o seven vears old,

High spirited, often fiery in its bearing,
the Lipizzaner is yet fantustically  gentle—
largely bevouwe frdom birth it meets nothing
but kindness. 1ts midness comes not from
being cowed, but, on the contrary, from being
free of fesr.  Slow to mature, the voung stal-
lion does not enter the school until be is
nearly four and will not be fully trained until
he s ¢ight. At the age of two, when a Thor-
oughhred is earning his oats an the race track,
n Lipizzaner is still spending lony, careiree
days on Pibers Alpine meadows, anfarmiline
even with a snaffle. On the other hand, ot 25
the Lipizsiner may still be a star performer
in the riding hall, and the Thoroughbred be
lomg since depd or retired to pasture.

At throe vears and o half the voung stal-
lion finally joins the school troupe, His life
of freedom is pow behind him: henceforth

his worlid will consist of the stables along the

Reitschulym=se and the riding hall across the
street.

Il 15 a world compounded of affection and
formality, great demands and great respect.
Morning after morning 1 have sat in the quiet
cunlit hall and watched the novice staflions
brought in, one by one, for their intensive
individon! schooling.  Bright eved. eager.
nervous footed, they donce forward as if made
of  tight-coiled springs, vibrant with a kind
of adolescent paszsion to perform.

An Exervige in Ulnderstanding

Their anxiety is underscored by the atmos-
phere of the arenn: the solemn silence iz
broken only by the occasional bark of an in-
striuctor giving a command th some apprentice
or berating him brefly in stinping Viennese
for a particularly horrendous blunder. For
the rest, riders and their mounts pace and
pirouette, leap and turn in profound concen-
tration, like figures in o trance.

Part of this ritual and vet unmistakalbly
dominating it, too, is Colonel Podhajcky,
schooling- his own string of stallions o ap-
praising the work of other riders. At 59, hord
and spare as a leather crop, relentless in his
fuist for perfection in himsell and others, he
seeimns lelepathically aware of every movement
in the ring, every slight mistike,

Pausing between a chanee of horses one
day, be talked 1o me of the school's philoso-
phy.  “Thiz drill," he =aid, “vou must not
think of it simply as discipline, as mechanical
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Fun Muail [or Plue Theodorosts

A stable Doy came ap with another mount
Podhajsky  looked ot the
1 the fond, slightly be-
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Vienna

This i= Pluto Theodorosta.” said the colp-
pel. “"He hag troveled much of the Western
Workl. CQueen Ebhzibeth of Fnglapd rode

himy when he wvisited the roval stable

O tlay, before we returmed to Vienna, o
letter camie ti W els. Austrid, sddriessed i M
|'|IJ1-I T heonliro=ta Hl_ rl_-._l_i".'l_'lj :-I__ ,_||] -'i_'|'|l_
thourh | had to read it for him.”

Podbajsky swung up into the saddle in one
Fluti
an neh until the colone]
in hiz< left hand, one in his rivhi. upnobtrg-
sively shifted his nnd  the
stallion moved oway in o stately walk
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The White Haorses of Vienna

chest, wave them from side to side, ar hold
them straleht down Hke sticks, No mutter
what his position, his balance never wovered
nor did hie back slump.

In the middle of the arena an older member
of the troope was schooling a young horse “he-
tween the posts,” From a padded halter, two
short straps ran to the wooden pillare; the
horse, urged on by his instructor, performerd
hiz exercises in place (page 415). By prac-
ticing such movements as the piafie and the
levinde under this kind of control, the stallion
strengthens and lowers his haunches, renders
all his muscles more supple, and unconsciousiy
provides his trainer with clues as to where
his specific talents may fie.

For while all the Lipizzaners take part in
the “school on the groumd”—that is, the
stvlized walks, trots canters, pirogeties, the
piaffe and pissige, and laterd]l movements—
only o few especinlly gifted stallions can go on
to master the grest leaps of the “school above
the ground.”  And of these, each will concen-
trate upots one particular exercise: hallotade
Gr capriole, courbeite or croupade: XNo one
Lipizeaner haz ever learned to do them all,
and Colopel Podhajsky is guite certadn: none
ever will

Ol Horses Teuch Fledgling Riders

The process: of learning in the school is
curiously reciprocal; the old horses teach the
fedaling riders, und the vetéran instructors
sphoul the young stallions, A wise and Jearnerd
Lipizzaner can provide a rich education for o
niwice rider, but he also can snd sometimes
dies moke = fool of his master, Manv a tale
i=-told in the stables, with a-slap of the thigh
and a Tich suffaw, of pretentious pupils whe
took their mount’s effortless performance a<
tribute to their own equestrion skill—and then
were dumped onto the sand by an enscheduoled
capriole or courbette.

The bond between rider and horse, how-
ever, & more apt to be close and even un-
canny. Each man has four borses which he
alone may ride and educate, or be edoucated
by. He lives and works with them, day in
anil diay out, until he koows their moods and
idiosyncrasies better than those of his wife,

In the riding hall this rappart can be sensid
in oneness of action.  In the stubles it bubbles
oul in more overt expressicn.  The colonel,
rigidly correct in the ring, sheds his formality
At the door, sladly, like n <tiff callar,

I was with him one morning when he paused
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before a gleaming mahowany stall, robhed his
cheek againet the stalfion’s outthrust nose, and
explained to me: “This one, he i< o great
struw eater:  He would eat his-whole stall i T
ket him and, by momiog, there would be no
strow amd he would be fat, ach, like this. ., "

At another stall Podhajsky entered and
tried to protect his coat pocket from a forth-
right attack. “Ja, ju," he murmured, “cupar,
But not only sugar; A little love. too, eh?
That is what g horse wants. However, in
the enl, ves, some sugar, (O course.”  And he
parted] with a handful poured from 4 small
leather puch,

He turmmed to me. *They like the talk.
They are important then, and they know it."

The Sum of One Man®s Life

Later, in his handsomely appointed office,
the colonel moved a vawning dachshund aside
40 that I could sit down on the sofa near his
desk, nnd folded hs own lank frame into a
dangerously fragile gilt armchair. The dog
burrowed down heneath Podhajsky's discarde)
overcoat ol disappeared.

“In my mext life I sholl he a dachshund,”
declared the colonel.  “Now, as the director of
the school, 1 must begin every day nl seven,
and work six full days a week, If | were just
supervising, amnd not a trainer and a rider,
tocr. ... But I think it is better this wav.
(nherwise, the men start suving to them-
selves—*In, vou talk it very well, but—ecan
yiru o it vourself 2" ™

With a0 sigh Podhajsky ran his fingers
through his hair. *Before World War T, you
could hiave gone to almost any court in Europe
andd found an excellent school of classical rid-
ing. Now? Now, there Is only one”

He stared through the tall windows which
gnve on the Michaelerplute, “We must live
for the school. Offer our lives to it!  Then,
perhaps, little by litthe, the licht will grow
from the tiny candle we keep lit here, and the
great art—the art of the haute école—will not
be =ntiffed out.”

Later. ns 1 rose to go and we were shaking
hineds by the door. he returmed to this theme.
Talking partly to me bul possibly more 1o
himself, he said:

“These are drabr materinlist times,  Dral!
Surely, if we tan let into them one beam of
clegance, of splendor, of glory. from the an-
cient classicn] world . . . that - would be warth
aman s life, no? When I am tired, 1 tell my-
=eli, ves, it would."
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After six years of experimentaiion, a Utak svomin
las learmed how to presorve fowers indefinitely

Blossoms That Defy the Seasons

By GENEAL CONDON

With Photographs by David 8. Bayer, National Geographic Staf

" owas A o snowy, blustery day. and the
I-l[h"LFEE'['-h}' who rang the bell of my front
chowr smidd:

“Ma‘am., | want to agk you just one quies-
tUon—are thev real*" '

“Are what real?"

“Fhose Nowers in your window! ™

[ smilid. He hod been staring at a bouguet
of rases, bridnl wredth, vellow marigolds, and
white daisies | had arranesd in our north
window. “See for vourself,” T said.

He walkied i, and when bhe cought sight of
a score of other floral displays: around the
room, comiposed  of nearly 40 varieties of
Llooms, he grew reallv excited, Bending over
a spray, he tdrned suddenly and =aid:

“0Oh. They re dried. aren’t they?”

| et him strajght st once.  In as authori-
tative a voice as | could muster, | said; “No.
They're not dried.  They're preserved,”

And there's a world of difference, n gpulf as
broad as that between a moadl-otder smock
and the creatiom of 8 Parision couturier, To
me, “dred flowers" suggests those conglom-
erations of desicoated weeds, pods, and ever-
In=tings that sramdmother used o0 gather,
hane upside dows in the attic for a while, and
then stofl into 3 vase, 1f thev Jooked o hit
dull, she could plwavs splash them with n
little polid or sbver painl

o Two Flowers Reaer the Same

That isa"t for me. My objective i€ to tnke
o fresh sarden Mower and preserve iU so per-
fectly that every graceful petal nnd sbwmen
and leal retains its natwral tnt and shading,
aglow with its origioal splendor, 1 want to
create a fower that | cant tell from a fresh
ont: excopt by touching it

Impossible? Noo But difficuli—yes, Tve
put in-six years of painstoking study and

experimentation. twelve to ffteen hours o
diy, seven davs a week during hlooming time.
Anil I'm still iliscovering how temperamental
a flower can be. No two hlooms, even though
cut from the same hranch, react to treatment
in the same way: like children, one will pe-

spond like an angel, another like o brat.

ldea Came from an Old Cookbook

I iound my clue to flower preservation in
—f all things—an old cookbook thuat  he-
lonised to my mother.,  Somewhere Lietwieen o
formula for removing warts and some sdvice
on how to take stains out of linen, I came
upon the declaration that “Fresh flowers
burted: 0 sand for two weeks will hecome
permugnent and retain their color and form.”

That wns all. Busy with two small chil-
dren, | hod no time for further investieation.
But | tocked the information sway in my
mind, and 10 vears luter, in Greeee, | pulled
it out agsin and started to wiork.

My husband was stationed in Athens in the
United States Foreign Service. and the wife
of our smbassador was orgonizing a Caval-
cade of Greek Fashions to zain international
recogmition for native talents. She asked me
to creatée some flower jewelry ta be worn
with the Greek powns.

| accepied the assignment, osine seeds at
first and then turning boldly 1o buds of the
mink almond, the bachelor button, and the
daisy,  Later, remembering the cookbook
recipe, I tricd, with varving desrees of suec-
cess, o few fidlhlown fowess,

A few venrs later, in Karachi, 1 returned
o the experiment. A akistani winter and
sprimg meant warm, relatively dry wenther,
and there was, heaven knows, no shortige of
saml. The chiel problem was to find flowers.
Fortunately, our hotel maintained  lusarious

Blooms of Bygone Summers Glorify a Salt Lake City Snowinan

As Dedght amd full boidled up on the day they were picked,; these flowers are ps much as vhree

Years ol
hallshocks, ami minmins

Thedt sl Diorind b sl

Hiere o telend of the author bashiops o het of pstees,

Ulphiniims make the oyes; miniatare dahlion the huitons; Hower-

Ime perach. the walkineg stbek. Peondes. Wacs, and others compose the Douguet
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Blossoms That Dety the Seasons

tenth of the month, when the pusman arrives
to resd the meter. As his glance takes in the
maxe of cans and howls and boxes and strings
of preserved Rowers extending from wall to
wall, he looks pitifully a1 me for puidance,
I conduct him' as best T can through the
lubyrinth, telling him when to jump or duck,
as the situation may demand,

My son hug had his troubles, too, Once
he camie home from college for the holidays
and, since we were somewhat crowded. had
o sleep in the bhasement. Acress his bed
stretehed ropes of sand-dried blooms—a can-
opy of lilacs, in fact. | thought they were
lovely, but he complained that when he first
opened his eves in the morming he thought he
wis underground Cpushing up the daisies.”

Another warning: dion't peek too soun ot
vour buried blooms, When I'm experiment-
ime with a new variety for the first time, |
have o particulariy haord time waiting for the
drying period to pass. [ tell myself; this
type may not contain quite as much moisture
as the others  Surely, just ane little look.

The result is plwavs the same: the flower
M.

Supipose, howeyver, that vou've heen a mode]
of self-control. The flower s ready, and it's
time to uneover L Hold the box in your
left hand and uge the Angers of vour right as
a sieve as vou slowly pour out the sand.

Pick up the flower by its stem, pever by
its petals.  Set it upright in another container
of sand and clean it with g soft camed's-hair
brush and a wisp ol cotton. Some Howers,
with rather waxy surfaces, may retnin a few
stubborn granins: use a flat toothpick, very
pingerly, to remove these, and follow with a
light birushing.

Butterfly Adds & Final Touch

Your Aower, cut short to ht into its dry-
g box, will need an extra stem and more
fnliage. You can drv all the stems yvou wint
smply bv exposing them (o the air. but the
foliage should be sandl-treated. Toattach the
leaves, slice the dried stem with a woothpick,
apply a dab of glue, and then insert the bit
of follage. Stems, since they turn 'white, must
he stained the proper shade of green.

You may want to aidd 2 batterfly, as |
often o for a winter r|15|:'|'f.'rl}' it is. | think,
the fnal touch. To dio this, starl the pre-
vions summer, neét in hand, and never mind
if the nejghbors think you're a bit daft., Hold
vour quarty by the wings and todch its nose
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(T guess butterffies have noses) with a plog
of cotton saturated in ether or cleaning fHuid.
The butterfly goes to sleep like a baby. Later,
when you're ready to complete your floral ar-
rangement, attach it to a petal with a drop
of glue (poge 427).

How do vou display preserved Gowers?
Just as vou would fresh ones, but with this
difference: they're light as feathers and must
be well anchored.  For shallow bowls, use
foral clav; for tall vases. sand.

Everything Saved but the Scent

And here are a few “don’t=”™ Don't let
visitors pinch the flowers, * Admire, but don't
touch,” is the rule. Again, don’t lay a pre-
served flower down on o table or bard sur-
face; keep a container of sand nenr by in
which you can stand it upright.

Third, don't process a flower unless it's ab-
solutely dry: with even a mimite tinge of
surface moisture, it will turn brown.  Fourth.
don’t cut more flowers than you can process
before they wilt: three at a time = plenty.
Fifth, don't waste time on imperfect blooms:
every defect will be magnified in the finished
ot

And one: last admonition.  Watch out jor
certain hard charpcters, such as the iris: mine
have all turned as tramsparent as plass.  Lilies
of the valley are apt to beecome guite yellow,
while most réd Aowers tend to darken. Coral
and pink hybrid petunins fade to o zrayish
bivender, nml poppies drop their petals,

But dont be discouraged —pature i5 a
spendthrift,  Neither you por 1 will ever get
around to preserving all the flowers that can
come from just ane packet of seeds.  Begin
with the simpler forms first: = duisy. a holly-
hick, a tulip, Then, when you've acquired
the feel of the process, g0 on to more com-
(llcated varieties,

It means work, & great deal of work. But
there is an incomparable thrill in being able
at last to achicve a flower with no single flaw,
except the mescapuble one: its lack of scent

Anid even thi=s can be subtly overcome by
the very perfection of preservation. My
greatest accolnde, 1 think. came lnst winter
when a woman: census tnker appeared at my
home. It was bitterly cold, and as she
stepped  into my  living room and Tooked
pround at the hundreds of vivid blooms an
display, she cried out in pleasore:

“Mv, vour house certninly does smell Tovely

with all these Aowers in here!
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Color cameras record for the first timee o Tobulous courtship
ritual, acted out by Greater Birds of Paradise transplonted
haljway crognd the world to o remote West Indian isie!

Feathered Dancers of Little Tobago

By E. THOMAS GILLIARD, Associate Curator of Birds, American
Museum of Notura] Histgry, and Lewsdér, Natlonnl Geographic Saciety-

American Mu<eum of Natural History Little Tohbogs Expedition

With photographs by Frederick Kent Truslow

- TOBODY, as a rule, expects to find ele-
prhant=s in the Adirondacks.

Vet here woe were, crouched in a
steaming blind on g tiny West Indian island,
hl!piﬂﬁ.: s :n.'l'll'.'ihI I:ll'l R IH.I.HT'} Elin II'!'-.E-. 'I'“".
of place: the Greater Bird of Paradise.

These extraordinary credtures; native to'the
Aru Islands off distant New Guomea, had been
broveht to mile-long  Little Tobago hall a
century ago by Sir Wilham Ingram. Bul how
many had survived®  Amd could we capture
an film the fantastic mating dance that 1 had
three times gone haliway oround the world to
spe—anid each time had fatled to photograph?

Explorer’s Report Never Verthed

We waited m our canvas blind—Fred Tros-
low with hiz wires and batteries and telephoto
lenses, 1 with n electrically driven movie
cameri—choking off our couzhs, whispering
oceasionally, but scarcely diring to move.

I thought back glumiy to the story that had
hrowght me to Little Tobagn. Could Alfred
Russel Wallace have been wrong?

Almost exactly o century aoo the great nat-
uralist and explorer reported an amazing per-
formince of Greater Birds of Paradise (Para-
disgra apoda), a report that had not heen
confirmed, cwept throogh secondhand  ac-
counts of nntives; fram thit day to this

In May, wrote Wallsce, the hirds congre
pate deep in the forests of the Aru Islands,
it trees with immense, spreading branches.
“Un one of these trees a dozen or twenty full-
plumged male birds assemble togeéther, ruise
up their wings. stretch out their necks, o

elevate their exquisite plumes, keeping them
in a continunl vibitation, Between whiles they
flv ‘across from branch to biranch in greal ex-
Citement, so that the whole tree 1= filled with
waving plumes in every variety of attitude
and motion,”

Walluce Mustrated his story with a wood-
cul showing dance trees full of males whose
plumes cascaded like golden waterfalls. Two
bowmen lurked amid the branches; a third
retrieved a hird from the ground (page $438),

Well, that was vivid and detailed enouuh.
But when | went to eastern New Guinea and
stuclied the birds of parndise there, | found
that the=y behaved guite differently ®  Each
mutle st only defended a solitary display liml,
bt rarely tolerated another mule near st i
would have been impossible for natives to
have hunted these birds as Walluce said they
il in the Aru Lslands,

Different Species Sometimes Look Alike

Had the explorer, sick during much of his
stav in the Arus, trusted stories told him by
the natives? Or had Wallsce and 1 been
waiching the courtship displays of two quite
different species of hirds, each with s own
onfgpue manner of attracting a mate, that
happened 1o ook rather alike?

Seientists distinguish between species ml
primarily by appearnnce but by differences
in courtship and reproductive behavior, Was

#Sor, in the Natwwarn Geocwapswr  Maosros;
New Goipea's Piradise of Birds,” November, 12581
UNew Gefnea®s Hare Binls and Stope Age Men”

Aprd, 18385 “To the Lami of the Headohonters,”
Mctoluer, 195%, &bl by E. Thomies -Gl linnd,

Troiling Plumes of Gold, a Bird of Paradise Bugles His Call o Dance

The setting: o theotor of bare bhranches deep o tropical forot

The plavers: maznifi-

cently vostamed males of the Grewter Bird of Poradise. Here at dawn the curtain goes up

on the frst complete coyrtzhip pfunl eyer photoguaphed m the wild
the master of ceremonies sprends coffec-colored wimes and listens {or the answer-
The show soes on oven though females often fadl to attend

Lt g
g cows Ol his rvals
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Lattle Tobngo Island: the Mew Waorld's
Chnly Home of Wild Birds of Paradise
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Feuthered Dancers of Little Tobago

it possible that Wallace's - vellow-plumied Aru
Islands Lirds and the red-plumed ones 1 bl
wen in New Guinea were sefarate species;
anil not merely varieties of the sane species,
as science hnd =0 long pssumed?

This was the puzzle. Now, hoping to solve
i—thank=s tn a liberal grant [rom the Re-
search Committee of the National Geographic
society and the cooperation of the American
Museum' of Natural History—Fred Troslow
and 1 perspired and grumbled in our blind op
Little Tabago, waiting not very hopefully for
the descendants of Sir William's birds of para-
dise to show up.

Actors Preen Before the Dance

Lying there in the forest hour after hour,
Fred and 1 lived in o state of perpetual frus-
tration. The days drogeed by fruitlessly. We
were coming to the hottest part of the vear.
Trees stood stripped, lifeless. stark  and
strangely out of place among bambots and
chaffering fan palms. Rafts of stony clouds
swiled the hrmeen sky. scarcely casting a
shadow and vielding no drop of rain.

Then, one morning, our luck tarmed,

We were slumped behind the blind as dawn
filtered through the forest.  Several male birds
of parndise began calling from near the top
of the islund, and were answered presently
by bughing {ar down the slope. Soon a male
called wut distinctly o few vards from e

Shortly after six o'clock he flew divectly
m front of s dmd perched on o horizental
limb, Wiping his hill several times on the
brunch. he preened actively for o minute or
twa, then called out in a rch tone that must
huve carried a good quarter of o mile. Some-
where in the woods o bird replied.

The male in front of us shook his chest
like a wet dog deying himself and resumed
ltis preening, running his long tall wires me-
thodically through his hill with a roundhoose
sweep) of his head. More interested now in
displaying, he stretched each wing separntely,
tichtened his body feathers, and emitted four
or five deep “awk-awk-awk's” in rapid succes-
sion, squeezing his wings against his sides as
if 1o press out the sound (opposite).
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A bird bugled in response. and he renewed
his invitation in gquickened cndence.  Between
calls he fanned his wings and held them stiffly
open in a sort of heckoning gesture for fwenty
spcomds or more, his head either hidden be-
neath his wings or raised and twistied over his
shoulder in a curiously fixed manner.  Fre-
quently he reared up a= if to dive, his fank
plumes cnsonding up and down,

His excitement grew as o long-plumed bird
displayed st first in a nesr-by tree and then
safled ‘directly onto the main stige—a series
of three or Tour sloping limbs,

The ealling back and Torth stepped up in
termpa,  Suddenly, both birds broke into an
amaxing dance. charging along the tops of the
main display limbs in nearly perfect time.
starting anel stopping as one.  They reminded
me of two golden circus poodles performing
to the same tune,  Most unespected of all,
both gave vent to a series of svnchronized
cadls that provoked a new spate of chares,

Brought to an apparently unbesrable pitch
of emation, the males broke off their syn-
chronized pattern and seemed 1o lose partial
control of their movements. As if crippled,
they dragged a leg along the perch, shulfling
sideways, but still scorrying, head downward.

IDnsplaving Suitors Resemble Flowers

The dance that day ended here, but on o
subsejuent day we were privilezed to see it
progress, thunks presumably to the presence
of females in the vicinity, to a new phase of
iantasy. A good attendance was on hand.
two adult males, three subadult moles, and
thriee other hirds whose plumage indicated
that they were either very voung miles or
adult females. |

The displaying moales croosched on  their
branches, heads drooping: below the perches,
lews tucked under chests or necks. Mouths
open, eves glassy, the expiring suitors made o
few short, spasmixdic movements and then,
migically, ceased to resemble birds (page 437).

Frozen, their wings hanging down. their tail
wireés pointing earthward, the hirds founted
their lank plumes like gorgeous sheafs of sun-
ripened wheat, In the slizht breese of the

A Shimmering Banner of Feathers Billows Above a Charging Dancer

Aciors atfomd brst 1o make-up.
falf wires (ledl)

Each wvimorously priena hody,
Warming up, the male Greater Bind ol Paraiize sirctches his wings, than
tizhtens them wminst bis body while giving voice o quick “awks ™

winigs. amd lone. tralling

Feature performance

leging us two or more birds barst inte intedeste dunce @eps, sometimes sytcheontelng their
bugtliog and running andl ' jomping m perfecd cadence on different Yimbs of a displiy teee.
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lorest, the lncelike AGliments nodded back and
forth like grasses in currents undersea.  Exotic
preat flowers: now, the males posed for min-
utes on end, as the {emales climbed] about in
the periphery of the display area awaiting
the next phase of this bizarre and not vet
complelely understood courtship ritual.

Here, certainly, was Wallace's “whole tree
o dilled with waving plemes.”  Enlargements
from miy tovie fitm, made during this display,
look remarkably like some of the birds in
T. W. Woods centurv-old engraving (page
438). We may never know whether or not
Wallace saw this extraordinary sight with his
own eves, but 1 could have no dooht now
that his observations, even i secondhand, had
been characteristically relinhle.

Coce the display bad concloded, some of
the muoles sedtled down in the display tree, hut
never on the peculiarly bent limbs where they
had just performed their climactic dance. A
favarite, if odd, position was to squat for as
long nz o minute with the head crooked over
the shoulder and the neck pulled back:

Then the hill would open a little, amd in a
shallow arc the bird woull squirt o, with
no jerk of his head, a cherry seed from some
long-since swallowed frult.  Sometimes  he
would spit ont @5 many as three, oné at a
time, the pits pattering on the drumlike sore-
lces of the forest's hig leaves or bouncing
sofltly into spider webs, where | later col-
lecter] them,

(Often males, particularly the voung ones,
would then revive, begin to fBip their wings,
and dommence a new oyvcle of display, calmi-
nating i the state of fowerlike demise. One
voungster T watched completed four such
rounds in one piternoon, while an older bird
some Ave feet above him called enthosiasti-
cally, but apparently was too spent to display
maore than feehly.

Courtship Puzzle Stll 1lnsolved

Well, why do they do 82 We ornitholis-
wists aren’t ot all sure.  It's perplexing to find
males displayving together. not fghting and,
one assumes. depeniding on one another’s pres-
ence for stimulation, Adding to the mystery
is the fact that this highly developed social
dance may be and wsually i€ performed in the
total absence of the female.

True, the rufi of Eurasis,
siipe and woodcock. puts om o somewhat
similar groap performance.  The eocks con-
eregate anneplly at o little spot on o proce

a relitive of the

The National Geographic Muagazine

covered display moumd, so that the group re-
sembles a weird flower bed, And when o Te-
male appears (o select o mate, the males fall
into-a kind of trance, their bodies prostrate
and their bills driven into the grass.

Hut why? The answer seems to be that in
species such ns these, in which there is vir-
tually oo time for selection of a partner prior
to mating. the males use these displavs among
themselves 1o establish a breeding hierarchy.
Im this way, even in the ahsence of the fe-
mules, the dominant males are selected from
the stock and enabled to occupy preferential
spots on the display grounds, thereby winning
more mates.

Longest Plumes Rate the Best Limbs

Apparently, the social and nonaseressive
courtship dances of groups of males that we
found in the Greater Bied of Paradise—as
will as among the rulf and several spocies of
gTouse - -serve the snme function @s the court-
ship fghting found ameng pheasanis: and
chickens, in which esch male has to fight every
other male to find his place in the “peck order.”

I noticed, lor instance, among Greater
Birds of Poarudise that the male with the
longest ornamental plumes generally sat in
thit centér of the community bower: shorter-
plumed males  relinguished  these  central
perches when longer-plumed birds arrived.

I think we must take it that the fowerlike
display on the bent limbs i= a form of sym-
balic mating.  The males, indeed. are very
masculine, despite  their delicate plunaege,
Their bugling and dancine are violent anid
steong, amd  thelr  associntion with  other
males opcocurs only  during  these  displavs,
Where and when they mate with the femnales,
we were never able 1o discover, But, in any
event, the Greater Bird of Parsdise belongs
to that relatively small group of bhirds that
practices promiscuous palygamy: they form
no pairs, protect no bharems, but meet, mate,
and part in g matter of minutes,

If these displave were exhausting to the
bivds, they were at least as trving for us
“Bird watching” is g term that summans up
an image, perhaps, of energetic ladies and
frail professors off on a Sunday ramble. 1 am
afraid it would have taken 3 most resolute
amatear herd watcher to have survived our
daily harassments on Little Tobago.

Fach morning before sunrise, after stums-
bimg a quarter of a mile over a dripping forest
trail, we would reconnoiter the bLlind for
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undergoing all the symptoms of huck fever as.  them. Even more poteworthy, our stuilies
outr hirds went ifto their act prove  conclusively that the Aru and Little
sumelimes he had an agonbang <uspicion Nobwen birde—still ldentical in habits aned
that his batteries had run down during the color, of course, after hall n century of isala-
loatge wadt,  Somelimes he was sure thée won- Hon from one another—form a disbinct’ nned
tertully plumed birds would break off their  separate species in the fabuwlous company ol
dapce and vanish during the imtermanpble 18 the args of paradise
spcomids 1t ook o recharpe his strobe-lizhl It 1% o shame that Ste Wailliam Tneram coulid
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The mmportant thing i that bhe brourght  ceeding.  In this light, Little Tobago assumes
hoime the hiton, as his mddntnoeni |'l|1-||||l- i I|!I'li|||.‘l;' Imporiance as a haven for one of nsa-

eraphe proclaim.  And his still pictores, my  ture's most remarkable—and ceclainly ane of
hims, and our joint observations served o her most beautiful—oreations. How fortunate
answer  resoundingly the guestions we had  that West Indies federation authorities hive
hrought with us= s 0 tor legve thits hondfal of hirds In their
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The Book of Dogs

NATIONAL GEOGRAPHIC'S NEWEST ACHIEVEMENT

By MERLE SEVERY, Chief, Nutional Geogruphle Book Service

artist wniched o barefoot hunter return
laden with game from the chase. With
the hunter wis his loyal hound, ticed, pant-
ing, but proudly leading the victory march.

The Theban artist was impressed : he wsed
this scene for a fresco in a rovil tomb, catch-
ing 1o color a timeless image of mun and dog
in affectionate allisnce, Then the tomb wag
sepledd and the centuries slipped by,

No living mon has séen Lhat origioal fresco,
Next month, however, the world at larpe will
bave the first chance o see this extraordinary
design in color. It appears as one of 342
illustrations in The Society’s new BOOK OF
INMFS, available in October.

IH UPPER EGYPT 3400 vears ago, an

Egyprologists Provide a Clue

Tracking down this work of Egvptian art
involved a suspense story worthy of fiction.
Cor Book Service stafl in Washington  hagl
heard that the mural existed, but where could
it be found? We nsked Egyptologists in New
York and Lomdon, then rushed a query to a
group of archeolomsts on expedition in Luxor,

Back came a cable: “Theban tomb hunting
scene destroyed, .. The sitoation looked
hopeless; the tomb had been mvaged by
vandils more than n century ago.

Hut the archeologists had one supgestion.
A French artist, in 1836, had toured Eiypt,
faithiully copyving ancient wall designs. He
had published his color lithographs in a lim-
itetl Paris edition. A copv might still exist.

The staff prompily consulied the Library
of Congress: o quick search was made among
rare volumes. And after seeking it on three
continents, we were able o photograph this
rate hunting scene in Washingloh, right where
the search hud begun. In full color. it forms
u thrumatic frontispiece for the chapter “The
Dog Throuzh the Ages.”™

The BOOK OF DOGS 15 unlike pny other
work in its field. In 432 papes this reference
book organizes a trensury of fact and anec-
dote—from  the parlor capers of the tiny
Chibuahua o the hernic Alpine labors of the
st. Hernard., Here, too, vou, will find piractica]
instruction on dog care, wnillen stmply enough

for the voungster whio even now s giving his
parentis that well-known campaign  promise:
“H oyou'll just let me have a puppy, you won't
have to take care of him at al)"

Arthur Frederick Jonmes, of the American
Ketinel Club, draws frem decudes of expe-
nence as he explains “How to Choose., Care
tor, and Train Your Dog.”™ Mr. Jones ven-
tures addvice in matching breeds to owners:
“In the main, vou will find quieter temperi-
ments among the gun dogs, most of the hounds,
and the larger working dogs” Terriers may
not be “in tune with people who like to relax.”

An illustrated check hBst shows how 1o
chooke a healthy dog.  Puppyhond gets special
attention: when to stoap formula fesding, when
toancrease the dosape of cod-tver oil. The
author tells how to travel with a dog by plane,
ship, train, or family motorcar, He gives hints
on diet (“cottage cheese. .. [or overweicht
dogs"), health rules, commands,

In mine =ections other authors ell the dog’s
exciting story from the days of chiriots to the
airborne “paradogs” of today, Here readers
can visit the aristocratic Westminster Kennel
Club Dog Show, where Queen Victoriy once
entered two deerhounds worth $50,000 apiece,
aned the Dog Mart in Frederickshurg, Vieginia.
where animals of doubtful amcestry have hwd
their day since 1098, The unpedigreed pooch,
in fact, merits a full section of his own,

112 Breeds Portrayved in Color

Dietatled biographies describe separately all
112 bireeds recognized by the American hennel
Club, their ongin, unusual deeds, special
habits and abilities, size, and markings. Each
breed is shown in a fullcolor portrait painted
by a leading natural history artist especially
for the National (reopriphic Society,

“Likely the most varied collection of dog
paintings and photographs ever assembiled be-
tween covers —=n commente] a curator a2
the National Gallery of Art o< he leafed
through proofs.

Together, word and picture tell the dog's
herpic expluits. Readers <shure the drama of
explorer Rolwert E. Pearv pushing toward
the North P'ele. To attempt “the Great lee™
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Advanced missile

i space projects

require Kngineers
and Scientists

to wonrlk on

THE FRONTIERS
OF SPACE
TECHNOLOGY

-

Lockheed Missile Systems Davision,
recently honored at the st Nationnd
Missile Industry Conference us “the
arganization that contnbuted most m
the past veur to the development ol
the art of missiles and astronautics’
holds such imporiant long-term proj-
ecls us the Navy Polaris IRBM, Earth
Satellite, Kinghsher (Q-3) target mis-
sile Tor the Army and the X-T rEmjet
est vehicle for the Alr Force.

To carrv oul such compleX projecis,
the Frontiers of technology in nll areuas
must be expanded. High-level engi-
neers and sctentisls are necded now
for responsible positions m our Ke
search and Development laboratories
attd Imour project Organizations

If vou are experienced in physics;
mathemahics: 1_J1|:|'|:1r.TJ_1. of one of the
engineering sclences, your inguiry is
invited. Please write Research and
Development Staff, Sunnyvale 31,
Californin. ( For the convenience ol
those hiving in the East and Midwest,
offices are: mamtained at Suite 745,
405 Lexinpton Ave., New York 17
and Suite 300, 840 N, Michigan Ave-
nue, Chicago 11.)

Lockheed

MISSILE SYSTEMS DIVISION

filREYVALL FALS AETD VAN MNUYE SANTH CHLE
(FORE AR, CALWTHRMNAA

AFE CANAVERAL FLA - ALEMDEOHERD & M

Superb
Telephoto Pictures
with FAMILY TELESCOPE

Take sharp, cloar :a.hphﬁ[’- shots by
sdapting a BAlLscope Telescope to your
F5mm camers, BALscope, cholce of 133X,
M or MWx eyepeece wiath  Tel-Cam
adaprer and tripod adapter costs only
SIOT80 ., . 15 cost of eguivalent rele
photo lens alone. Sets ap in seconds
Wrete for FREE book, Geoalh, Tells how
evervone can enjoy this all-purpase tele-
scope. Bausch & Lomb Opacal Co,

26233 Lomb Park,
Rochedster 2 N, Y.
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life begins with Airstream

A whnip world of mow Inferests, relared Efmy livimg ks
yours im an AiFrsirEass. Thig Iis tTravell rare-frioe
gacihiing, ecancmical. Emjoy the s ke WwHDAE {he
mowntains with sl the comforts of homs. Wrils for
ntwresling froe Goakizt "''Werld A6 Yeor Doorsiep.”™
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"RUNE 8Y ITSELF"

There’s no easier way
- lo keep fit, trim and Etrnngl
MILLIONS CAN NOW EMNJOY THE BLESSINGS OF DAILY EXERCISE AT HOME
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A quick picture of the American way—

with only 5.5% of the world’s land area the

U. S. is served by 46.3% of the world’s trucks
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The new book-sized transistor recorder thaf

ey works anywhere!
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Name: Dictet, Maker: Dictaphone. Power source:
muscitdar little mercury batteried.

-
.

It"s the very thing for fGeld reports, ravel notes,
priceless ideas, small conferences, and—you name it

How do vou work it? Simple. You pick up the
mike and talke. Microphone oéts as speaker for
watant playback. A novelty? No Sl Dictetl is
powerful enough to pick upeven the timest whisper,

Want to know more? Send coupon.

DICTET -

DICTAPHONE

Digtephons, Dept, H-98, £20 Lexingtan Ave., Mew Tark 17, M. Y.

Please send me {ull-color booklet an the now Dictet,
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Bausch & Lomb Zephyve-Light
Binoculnr. Clear, turquoise witors
lnpping against white sand beaches
fAehing boats with sun-bleached pastel sails
hillowing in the offshore hreege . uned in the
distance, multi-hued mountains in all their regal beauty.
Everyvthing seems close enough to touch
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.i:; \ in doetail and mdiantly alive in nature’s own colors

g N When traveling, al sporting dvents, or just looking,

' \\ violl' 1l discover there’s more bo-see, deller and

"-"\ \ more clearly, with a binooular by Bausch & Lomb.

- ¥ When vou buy o B&L Binocular, you pav for
thee world's st and get 1L There's a

Boaklet to tell yvou all about it write
Baugeh & Lomb Optical Co., 10833 Lomb Park

Hochestieor 2, New Y ork
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