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Abundunt energy réleased from the hearts of atoms promises
a wastly differenmt and better rowmdrroswe for all mankind

YOU AND THE OBEDIENT AtOM

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

HOUGH man may reach for the moon

and the planets, he has found the

richest of sll new worlds behind the
familiar face of his evervday environment.
Here, deep in the mysterious cosmos of inner
space, lies that world within o world, the
powerful, obedient atom.

S0 emall are mature's basic building blocks
that vou could put 36 billlon  billion atoms
on the head of o pin,  Yet these unimaginably
tiny particles work like genii at man’s bidding.
Their peaceful energy 15 gradually shaping
our world into a far better place.

Arom Surveved Across the Nation

To bring vou this story of the otomic
revolution, Nationa!l Geographic representa-
tUves have been at work two vears in research
and imdustrial installations all over the Uniteéd
States.  Editors reviewed thousands ol pholo-
graphs.  Artists, ndvised by distinguished
phvsicists and engineers; illustrated what the
camera could not capture—the subatomic
dramas, fission and fusion.

Meanwhile, chief photographer B, An.
thony Stewart journeved 12,000 miles with
me for o thorough, over-all look at the Atomic
Fnergy Commission’s peaceful program, We
toured wist research centers, visited nuclear
power plants and private industries, and
talked to scoris of scientists who are pioneers
on this new frontier of knowledige.

Pioneering within the atom, as in noture's
wilderness, seems to be a voung man’s pur-
suit. Many nuclear scientists look wouthful
enough to pass for students.  Frequently they
show a flair for pithy, colloguial speech, as
| discovered at our first stopy, Ouk Ridee Na-
tiopal Laboratory in Tennessee.

Ouk Ridee = one af the Naton's largest
atomic centers, a 55 000-acre reservation
carved from farmland and ook-covered hill-
sidles during World War II.  Here Tony
Stewart and 1, niter obtaining passes from
courteénus  but  hard-eved goards, =at  at
luncheon with seven phyvsicists and engineers.

They were a clean-cut lot, casually dressed
in sport shirts and =lacks. T felt like a visitor
to a college campus who finds himself sur-
rounded by disturbingly precocious freshmen.
My guestions, 1 feared, would bé answered
in n patois of Greek and mathematical egqua-
tions. Then a young man on my right spoke.

“Atomic energy uses® Let's tick them off.
Electric power: a big effort getting bigger.
Shipy propulsion: very promising—Ilook at the
Nave's submarinex.  Abrcoaft  propulsion:
something for the [uture. Fusion energy:
possibly  far off, but extremely important.
Last, the real plum of the program: radio-
otopes,  They have a thousand applications,
particularly in agriculiure and medicine.”

That capsule description, [ later found,
could stand as a general outline for this story.
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A GLOSSARY
FOR THE ATOMIG AGE

ACCELERATOR. A machine that spesds up elec-
trically chargped particles {or usc s atomi-smazhing
hullets and’ as research tonts.

ALPHA RAYS. Particles comiituting the least pene-
trating form of redintion, Con be stopped by paper.
ATOM. Smallest undt into which an element can be
divided withoat lozsing s clistineuishing chorscter-
isthes,  Electrically neutral, though Hs parts carry
chargea.

BETA RAYS. Nouoclear partiches Intermediate in
penetrating power between alpba and pamme ravs.
CHAIN REACTION. Splittine aloms release ped-

trons that in turn split other atoms in a sell-saitiiniag
process.  Ser fissbon.

CRITICAL MASS. Amoont of nuclesr foel, such

as uranfum, oeeded o st yp 4 chain eeaction

DEUTERIUM. Heavy bsotope of hydreogen. Mol

with oxvgen, it forms heavy watef
DEUTERONS, Nucled of deuterdum atorms,

ELECTRONS, Smallest major constituents of an
atom.  Negnively Chaeged, they ochit around e
puched, giving stoms thelr chemical propertics

ELEMENT. The raw materia] of il mitter. Eunch
af the 97 mitural and 10 mon-mode elitments con-
sists of onlv one Lvpe of atom with its related Eotopes

FISSION. Proces in which the sucleus of 4 beavy
Al -l|.|:|-1it_|. when I encowniers an exirn pedtron,
relensing energy anid other neutrons. 1 enouph fs-
shrnalile atoms ore present to constitute o criticul
miass, the reanction can become seli-sustainiog as in
ihe stom boamb (paoe 5145,

FUSION. Keaction in which energy is teleaseri when
nucked of two Heht alivims are bielefly welded topether
(page 2200, a8 in the hydrooen pomb

GAMMA RAYS. Most penetratimig larm of sucless
radiation, Consket not of particles, s alpha anid beto
rave: bat of waves like X rays

HOT. Dangerously radionctive,

ION.  Atom  whivh has gained or Ipst elecirons,
therehiv acquiring an electrical charge.
ISOTOPES: Forms of the same element having
identical numbers of protons and electroms—thus bheing
sdentical electrically and chemically —hut with vory
ing mumbers of neutrons, henee dliffering In weight.
U233 amdd U-2i8 ame both isotopes of natoral wm-
niuim. one having theee more neutrons than the other.
MOLECULE. Generally, 1w of more atoms form-
g a stalde compound such as HA—twe atoms o
hvdreogen and one of oxveen—a molecule of waler,
NMELTRONS, One of two major (ypes of partickes
moking up the atomic nocleus. Electeically neutend

NUCLEE'S: Heard of the atom,. Made up of nea-
brame and protens, fe positive charge 1= neutrallovd by
arbiiting elecirons.

PARTICLES., Subntomic onils of malter: among
uihits, protons, beulrons, clectroms,

PROTONS. With neutrons, muke up atoinic nuclel
Equal neutrons in welicht, it are electrically pomitive
RADIATION (RADIOACTINVITY ). Enmfssinn o

atomic particles or vy by oucled of unstable atoms
Ravas thuas released can penetrate and change matter

RADIOISOTOME. Radioactive form ol an elesmint.
REACTOR. Nuclear furnoce heufed by Ossion.

306

Another scientist, sporting o crew cuf, con-
tributed a breezy peneral observation.

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

This exuberant bgure of speech is not as
extreme a8 it might appear. Mmittedly, a
number of obaervers, including some indus-
trinlists and Congressmen, believe the atomic
energy program 5 not moving cither fast
enough or [ar enough in some fields, Yet
it has been not quite 16 years since the late
Enreo Fermu and his colleagues achieved the
first sustained puclear chain reaction. Com-
pared with previous technological revolutions,
this i=s a mers moment in Eme,

Today only n few nations, principally the
United States, Great Britain, and the
.55, K., can claim well-advanced programs
for harnessing the atom. However, the bright
potential for all men is abiundantly evident.
Thiz September the United Nationg sponsors
its Second International Conference on the
Peaceiul Uses of Atomic Energy al Geneva,
Switzerland, with more than 2000 delegates
exchanging knowledze and ideas.

Atom Power Plants Now a Reality

In 1954, when The National Geographic
publishedd an early survey of the peaceful
atom, privately operated power plants using
nuclear energy were merely hbright dreams
on paper.®  In the United States three such
pluntz now generate electricity for homes and
incfustries, four additional ones are under con-
struction, anid 11 more are planned. ALl have
been licensed by the AEC, which nssists m
their planning and, usually, their Gnancing.
The figures o nit include the AEC's own ex-
perimental power program, which encompasses
a number of prototypes now producineg power
for Government installations. “Their resctors,
or atomic furnsces; represent half a dozen
different approaches to the problem of eco-
nomical nuclear power.

An atom-powered merchant vessel, the N_5,
(Nuclear Ship) Savassal, will cruise the
ocean highwavs by 1960. A tanker, now
building, may be converted to nuclear enerzy,
and other projects are in the study stage.

Companies engaged in this peaceful pur-
suit awe o large debt of know-how to the
United States Navy:,  The nuclear submarine

* Sew “Man's New Servant, the Friendly Atom,"
by F. Barmrows Colion, Nanowar Geooearsic M-
e, January, 1934,
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Nawtitus cruised Jules Yerne's fabled 20,000
leagues on only one loading of wraninom, nnd
two ather atom subs are mow operatinge.  The
Navy s atomic program includes 19 additional
submarines, an aircraft carrier, and a puided-
milssHE cruiser,

Adm. Arleigh A. Burke, Chiel of MNawval
Operations, hkas said:

“Perhaps ten to fifteen years from now we
will have severd] humdred ships with noclear
power, We will develop, 1 am sure, nuclear
power plants suitable for smull ships.

Aireraft propulson represents a far moee
complex problem, and hete progress has been
spotty amd relatively slow. A ouclear-powerad
plane has yet 1o be built, although g number
of sircraft resctors have been ground tested.
e of todpy, any civilinn apphoation seeéms
distnnt, though T found plenty of optimism
for ‘the future utility of atom jets, ramjels,
il rockels

Project Sherwomd, the AECs fusion pro-
sram. 8 still in the laboratory experimental
stape, Butl scientists see ghitening promose

in thermonuclear enerey—rthe joinine together
of hydrogen atoms at temperatures of mil-
o il derress. s in the sun., where the

process olcurs noturidly usion represents

the antithesis of fssion, the splitting of xtoms,
[urin-'i[1.1r|_1.' Wuramin

“Hot™ Atoms Save YViuasl BDums

o clnte, radiosotopes are, indeed, the plum
| F. Libby, an
VEC Commissioner, estimates that these Liny
bits of “"hot”™ matter saved United States in-
dustry S500,000.000 m 1957 by improving
viirtous rocesses.  hese savings, he believes,

af the program. 1k

will reach £5,000,000.000 ionually in 10 vears,
mare than twice the entire vearly cost of the
AEC's present program, Including deflense.
Radinisotopes are atoms thol have been
made  radioactive hey emit unseen but
powerful and easily detectable rays. bence
their unigque value, Physiclans and scientists
| thiz radiation for medical I|"ul'|'.||l'_l. | PR
134) or to trace the complicated paths
chemicals within hving organisms (page 331 ).
Indlustry harmesses the solipes in many Wiys,
[t |-_'-._.1_l|'|||||'_ 3 -;|I|IIIf'-| the thickness of male-
rinls or to make X-ray pmolures revealing
stroctural flaws (page 33
Ihe very paper on which you read these

words wite manufactured to g precise thickness
of 371000 of an inch by uUsing 3 SCanmnine
rauee contninine radhoactive thallivm. The
eanuee works in this fashion

Mounted atop 3 maching, the scanner

Home of the Peaceful

Clattle Graze Beside Valleeitos Laboratory,

Atom
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Match and Necdle
Hlustrate Heat: Atoms
in Continual Motion

Hiat's satuoe mystifio] man wntil
atomic theory cxplmined] it about
& century axo. Tempernture riscs
it dancihg atom: antd molecules
collide and trunsier enetey 10 oo
aniihep I Lhe
atome= nf the eold end move af 500
miles an. hour; al the il
1,200 miles. Paper m the match
peledses energy throuerh chemieal
g recombination of ele-
ments, raplum (opoosiie) frees
enetEy by Bsslon-—splitting  iis
nfoiis bnio other élements

slevd  miesille,

ol

MHACY D

schwarte's phrase, “burned op,"” wus simply
g slang  expression meaning that be  hod
reached the maximum permitted him that
week. An office listing showed that Sims hal
very nearty reache] the permissible total, amd
he, too, was unavailable for cleanup duty.
But a “low” man volunteered
soon went back into service.

nmil the cell

Two Kinds of Urnntum Work for Us

Uranium's unique ability to destroy itself
for the benefit of mankind is pot difficult o
undlerstand.

This heavy metal not only splits itself, it
also possesses what micht be termed o split
personality, since there are two twinlike, vet
perversely different, eranium atems that serve
man.

Cme, uranium-233, binds 143 meutrons and
42 protons in s nucleus. The other, [1-238,
holds 146 neutrons and 92 protons

Chemically these atoms are indistinguish-
able. The same number of negatively chargwl
electrons—82—spin  planetlike sround their
nuclel, and electrons determine the
chemical properties.

But the nuclel do not coptain the
number of neutrons, =0 they differ in mass
We call such séeming twins ‘“zotopes.”’ from
Lareck words meaning same and place.  Many
other sotopes occur noturally omong  the
wther elements. Men muke additiona] ones—

nlam s

=Aine

i ".J.llr..| LesmprrmitilEe Al Ykitst Y4 E | g p—

Liraer Ling

sone stable, some racioactive—by splitting
uranmium of by bombording materials <o that
they absorb extra neutrons.

The sl difference i the mass of the two
UranIum: atoms may nob:seem  important—
bt that's where their perversity asserts itself.
Cinly U-235 will split readily,

Unfortunately, U-238 is 140 timees more
plentitul 10 nature than U-235. The AEC
separates them by gaseous diffusion, & process
biasee] upon: their slipht dissimilarity in weight.

Cine might fssuyme that 17-238 ends up on
dump hesp. However, it boasis n magic of its
own. 1i one ol iks atoms absorbs a neutron,
two electrons v out
the new element, man-marle pMlutonium, In
stmilar mumner thoroum changes W U-235,
alen nomexistent in nature

Both these new elements, bred in reactors,
will split.  Hoth seem promising as peacetime
tucls, though plutonium to
for hombes,

I the homb's symbol f= a malipnant mush-
room’ clowd, the symbaol of peaceiul use of the
atom in this country might well be an unpre-
structure beside the Ohio
River near Shippingport, Pennsylvinin, This
butlding houses the Nation's fGrst Tull-scale

theri the atom becomes

ay 15 wser] chiefly

tentious=lonking

nuclear power plant for civilian use.  There
[ =<aw the atom controlled and horoessed.
~hippingport itsell is a guiet town uppar-

(L onfrmned on gy ]

Neutrons, Flyving out of Atoms, Start a Fission Chan Resetion e U-235
=

Here planetiike eteoiron: {grien
A critical
e the unstalie machel a8t sy

i f1=s=psEmalile
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A Heaker of Liguid Equals a Thousand Tons of Coal
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Lahoratories Briefly Achicve Fusion,

the Power Thoat Laghis the Siars







[ Ttvaviolet Light Bathes a Scientis
Studyving the Plastic Maodel of










Rats and Mice Serve
Humunity in Radiation
and Cancer Studies

Man =tdl has gapw In b
knowledies af how radiation
setkineE new
clitn aned loagds, he ecxper-
ments with rat: and  mice

pffecis hamans
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You ond the Obedient Atom

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

My initial resction 1o the plant was one
of vamie disappointment. At first glance it
seemed comventional. Outdodr  pipes  and
tanks supgested n refinery,  Nothing visible
even looked expensive, T could see hut ope
curfovs feature: the metal-clad main building
lacked windows.

But the unigueness of Shippingport Atomie
Power Station lies inside the blind building.
There, since last December, fissioning atoms
have been producing as much ps 60,000 kilo-
watts of electricity for the Pittshurgh area,

The plant’s price tag hos beén estimated
as hich as S110.000.000, incloding develop-
ment charges.  Its joint builders—ibe ARELC,
Duguesne Light Company, and Westinghouse
Electric Corporation—consider every [enny
i prodent investment. From Shippingport
they expect to learn many things that will cut
costs in later plants,

TV Cameras View Spent Fuel

Before éntering the reactor nrea, T slipped
my feel 1nto plastic covers resembling over-
shpes and put on a spotless white coat similar
to those worn by bospita] attendants,  Super-
intendent Malcolm Obdham  inspected my
storile-looking parb.

“1t serves two purposes,” he saud, “'to pro-
tect vour clothipng from possible radiological
comamination, and to prevent vou from bring-
ing any dirt into the reactor room.  The water
we ust 18 demineralized and purified, and it
runs through o maze of pipes and valves. The
chance of dirt gettine into the system is re-
mole, but we don't take chances."

Entering the plant’s inner sanctum, T sur-
veved o rectangular room as large bs an adr-
craft hanwar, with a series of 30-foot-deep
pouls nt its center (page 318).

“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
pools until its radintion cools off o bit. Water
15 a good shicld, and we can study the fuwel
close-up with periscopes or television.”
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Looking inte ome of the empty canals, |
saw the dome of 3 massive metal tank bousing
the renctor. Like an iceberg; Shippingport’s
hesrt lay concealed from view, but my guide’s
knowing words stripped sway the surfuce.

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

“That's & simplified explanation,” he added.
“It's too intricate to describe in detail, Al
the major components lig beneath the (loor,
and they're enclosed in metnl shells. Ench
cortainer has an air lock and connecting pas-
sageway, and we can get in for reprirs—hul
not while the plant is operating.”

Seed and Rlunker Hent Reactor

Engineers stoked the reactor’s core with
hoth kinds of wraniom—a wedding of con-
venlence, since it assures longer life for the
fuel. An inner accembly, called the seed, con-
tins enriched fuel—uranium with a laree
amount of lEotope 235, Metallurgists ¢om-
bine it with girconium. @n element that
possesses extreme resistance to heat, corrosion,
and radiation damage. They roll the alloy
into thin plates, amd dtack the plates, sancd-
wich fushion, within loog tubes—32 tubes to
the core. A secomnd assembly, the blanket.
holds 14 tons of patural, unenriched uranium
in the form of pellets loaded in tubes. Neu-
trons fly out from the 17-235 and transmute
the 1"-238 to plotoniom; it. too, feeds the
chuin reaction.

Water not only carries off heat from split-
ting atoms. it helps thim do an eficent job.
Neutroms travel at enormous speed, but 17-233
reacts better if the neutrons have been slowisd,
These particles are moderated. or Jose speed,
in eollisions: with hydrogen -atoms in water.

Without control, the reactor would destroy
itsell; =0 the sv=stem includes 32 peutron-
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).

Oak Ridge High School Semiors See the World's Oldest Working Reactor

Controlled by dials in the apertor’s bodth, this graphite-moderited pile, or renclor. started ap
in 1945, o vear alter Enrlco Fermi Dbuilt the fivse atomie pile (since dismunthed) in Chicagn,
Scientists wse the reactior for research and peoduction of radioliotopes (or industry, sericul-
tare, medicine, and laliceatory experimonts.  Holes in the Joading face contain wraniom -fuef,
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Az Mr. Oldham concluded his explanation,
| noticed a trio of white-parbed figures wet-
mupiping the aren around us.  We turned to
leave, and the men [ollowed our footsteps,
awanbbing vigorouslv, | felt sz suilty as o
child whiby trucks up the family kitchen.

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

Caold Feer and Hands, Fortunately!

Tony Stewart, who had been prowling the
room i search of camery angles, joined me at
the exit. After we had stripped off our pro-
tective chie covers iml coats, the inevitable
radiation safety check of our hands, feet. and
clothing bezan.

“Nou first,” & technician said o Tony. He
ledd kim to the hand and foot counter. an
ingenious padpet resembling n weighing
e hine,

“Is your watch off 2" the techniclan asked,
A radiom-coated dial will disturb the mdia-
tion count."’

“It’s aff,” said Tony. He stepped on the
machine’s pedestal and thrust his hands into
holes in its face, A panel lght fAashed on,
spelling out the laconic command, Wit ™

Electronic eveés scanned his hands and feet
tor radiological contamination. The machine
voiced @ series of soft clicks, indicating only
harmless hackeround radiation, present every-
where on earth. Then a second panel lit up
with a cheerful “0L.K."

We passed the inspection of many such
machines during our three-manth tour. [In
addition, completely  automatic  detectors,
strntegically placed in doorwavs leading from
hot areas, double-checked us s we left, I
anything had looked amiss to these plectronic
spoopers; plarm bells would have clamored.

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

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

Using conventional f(uel. United States
utilities produce electricity at an average cost

The National Geographic Magazine

of seven to eight mills per kilowatt hour,
Comparahle costs at Shippingport have been
refiably estimated at about 64 mills.

This seems paradosical, since n pound of
fsstonnble material containe as much energy
as 1,500 ton= of voal or 250,000 wnllons of
diesel oil, and n single fueling lasts two 1
three yvears, But costs skyrocket in the fab-
rication of fuel elements, in the development
of metuls resistant to. radistion damage, and
in the 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 lor electricity will con-
tinue to doiible e¢ach decade. Why, then,
should the utility companies invest so heavily
in nuclear power?

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

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

“We believe we cannot continne 1o hold
down the price of electricity over the long
term unless we develop some new major
sourees of econotmies, As of the present time,
the only new development that offers a change
of large-scale savings js nuclear [uel.”

Filot Plants Yield Information

Any saving is hard to see at present, |
strgested.

“That involves not only what the costs are
todny, but what they will he over the life of
the plant, perhaps 30 to 50 vears,” Mr. Fleger
replicd,  “Conventional coste are sure to go
up, but the others are sure o go down.”™

And when might nuclear plants become
competitive with conventional ones?

“There is not  enough information for a
relinhle estimate. But we feel the industry
hax no alternative but o explore the iull
patentinl of this new fuel, The costs of
first-generation plants are meaningless be-
cause vou cannot estimite the developmental
charges nccurately, Only the maseproduc-
tion technigues that will be used in second-
generation plants will provide & significant set
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Shippingport  converts some uranivm 1o
plotomiym, 8o it 5 called a converter plant.
in this case the new element s merely a by-
product, thoueh it contributes to the reaction,
It is possible, however, {or a plant to produce
more hssiomable materinl thab It uses gs fuel,

Seviernl venrs ago o small AEC Installation
successiully the alchemy  of
breeding at the Reactor Testing
station i Tdaha, on December 20,
195], the plant generated the world’s first
electricaty from nuclens EMAWLT,
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You and the Obedient Atom

Having one's cake while eating it too, is
wonderfully attractive, but the system is dil-
ficult to harness.  For example, a converter
relies primarily upon slow neutrons, bul a
breeder must employ the fast kind, ummoder-
ated by water or other substances,

Other approaches include the homogeneons
nnd organic-moderated Teactors—hbig  words
involving simple. principles.  In the former,
uramium s dissolved in heivy waler—waler
with a large proportion of the hvdrogen
isotope  deuterivm—1to form a  lHguid fuel,
eliminating the costly  fabrication of fuel
plates (page 319). An organic reactor em-
ploys oil-like liguid hydrocarbons, such as
the polyphenyls. to remove heat and slow
neutrans.

I wisited all the reactor experiments n
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
seemis the most promising? ™

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

“You appesr too voung to have grmndchil-
dren,'” he observed. “Therefore, vou certginly
can’'t tell me what is the best suit for youor
erandson o wear to his wedding, can you?
Similarly, we neerd second and third genera-
tiops of power plants o supply answers.  This
s too new an art to determine now if all
approaches ure right, il just one is right, or 1f
none 45 right.”

This uncertainty is one reason why some
experts predict dow development of the power
prograom. They point outl that atomic plants
will b genernting only some 700,000 kilowatis
of electricity by 1960; this represents a Trac-
tion of one percent of the Nation's installed
generating capacity—135.000,000 kilowadts.

ther plervers express doubts that atomic
power plants can le made economical in the
near future. Though such installations offer
a pew fuel, utility companies have found that
fuel represents only 15 to 20 percent of the
costs in producing electricity. This is not
u large area for savings.

Our own Nation has substantinl reserves of
cond, wns; and obl, but most of the world does
not. Many countries want atomic power soon,
and they have turned to us for training and

compare nmational progroms

333

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

However. severnl members of the Joint
Congressiona] Committee on Atomic Energy
doubit that we can provide effective forelgn
help unless we speed up our power program,
ns hus Great Britain,

Gireat Britain's supplies of conl dre rumning
short, and the mation must import all of its
oil, mostly from the unsettled Newr Fast
Spurred by necessity, the British  have
Inunched an ambdtious slomic power program.
Colder Hall, o noclear plamt on Eneland's
wesl coast, has been geherating powet—now
up to 70,000 kilowatts—for the past two
vears, Four lorger plants gre building, and
a network of others i3 panned.

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

But spokesmen {or both Great Britain amd
the United States deplore the tondency to
What is eco-
nimnical in the British leles, they say, is very
uneconomnueal vver here.

AEC officinle hove explained this repeat-
eiflv. From our country’s standpoint, there
i= 0 major abjection to following the British
apprasch: their gas-cooled reactors use nat-
uril uranium, rather than enriches! fuel.

British Approach Too Expensive Here

Natural wranium, even though it contains
little of the fAssiomable i=sotope, will chain-
react, but, to make it do so, very large
wmounts must be used. Thas, in tisrn, reguires
huge power plants, which are mpracticable
tor build in the United States because of higher
@pital costs.

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

The Nuvy's dramatic success with noclear
sulymarines has shown that the atom brings a
revolution in over-all ship design, as well as
propudlsion.  Aboard the nuclear submarine
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Seawolf, on a one-day cruise out of New Lon-
don, Connectivut, T saw bhow atomic encrgy
conserves space as well as foel,

Sewwnl] s the second of oir atom subs; a
330-toot steel shark that tavels faster be-
neath the ocean than on its surface. Her ex-
terior, though ultrastreambined, held few sur-
prizes for me, but her interior proved a revela-
tion. Six vears earlier, | had crulzed aboard
variotrs World War IT type submarines;
Semwol] s compartments; by contrast, seemed
like ballrooms.®

The officers" wardroom was indeed a room,
nol 4 cramped cubicle. Al in the enlisted
men's quarters, 1 strolled past neat staterooms
instead of squeesing between bunks  <lung
from the hull. Some compartments were on
split levels, like rooms in a modern home, and
everywhere pleasing pastel colors met my eyes.

The spaciousness puzzled me, until & mem-
ory stirred. If this had been s conventional
sibmaring, T would have passed through
compartments holding four big diesel enmnes.

“Their elimination suves space,” agreed my
eacort, Lt. Comdr, John H. Ebersole, ship's
medical officer. “Also the big fuel tanks are

gone, along with the heavy batteries =uls
formerly wsed for underwater propulson.”

Buddha Brings Luck to Seaweolf

Continuing aft, we entered the reactor com-
partment, as hig as a living room, and
threaded our way among instrument panels
to the compartment's centler. A stainless-steel
cup, knobby ond shaped ke a crown, jutted
up from the floor. Heneath this cap lay the
redctor,

I had been briefed on the Semwaol!'s reactor
ot virious atomic installations, Llguoid sodium
extracts the heat and transfers it 10 water,
generaling steam. The steam spins turlines
which drive the propellers.  Early in its ca-
reer, the prototvpe of the Sempodf reactor
plant developed a leak in the superheater,

“There wis some  early  trooble,”  said
Comdr, Richard B. Laning, Seawolf’s captain,
“ancd the Navy has decided to change to a
precsurized-water feactor. Our power plant
will be reploced later on.

“But we have len in commission more than
a vear ond bave traveled more than 33,000
miles, 60 percent of it submerged. During
this pertodd no maintenance has héen required
by the renclor system.”

| noticed o small bronze statuette in the
middle of the reactor cap.

The Nationnl Geographic Magazine

“A litle Buddha, put there by a retired
Navy captain,” explained Commander Laning,
“He predicted it would bring us good luck.”

When the Nowtilus fGoally refueled after
sailing 60,000 nautical miles, It was announced
that she bad consumed anamount of aranium

smaller than a light bulb. The actual fuel

dssemlly would have been much larger, since
the urnnium must be alloved and made into
fuel elements. But the power packapes in bith
Nawtilns and Semeolf obviously are compact.

Fuel a Problem for Polar Stations

Similurly eompact reactors may be used by
the Army, Navy, and Air Force at isolated
cutposts. such as polsr stations, for heat and
electricity.  Fuel oil now comprises 75 per-
cent of cargoes flown to the United States
ceientific station at the South Polef

Nuclear power enables the Seswalf and her
sister subs to cruise underwater indefinitely,
since reactors, unlike diesel engines, do not
require air. Surface ships cannot trade upon
this advantage, hut they do reap the other
benefits—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 onpe
atomic surface ship, an jcebreaker. Hot, so
far as is known, N5, Sevanmak will be the
world's  first  atom-poweréd  merchantman
(page 312), Workmen of the New York
Shipbuilding Corporntion laid her keel last
May 22—Nutionn]l Maritime Dayv—at Cam-
den, New Jersey., |

Savannak Named for Early Steamer

This rakish-looking ship bears a time-
honored name.  The old S5, Sovamndak made
the first steamship crossing of the North At-
lantic, a voyage that began May 22, 1819,
and continued 29%: days.  XMuch of the time
she traveled under sail, since she could carry
only a 90-hwur supply of coal and wood [or
her wheezy one-cylinder engine,

Baboock & Wilcox is building the new
Savannaf's power plant at Lynchburg, Vir-
ginia, It will be a pressurized-water reactor
similar to those used by the Noavy.

As partners in the program, the AEC and

* See "Our Navy's Liong Submarine Arm™ by Allan
C. Fisher. Jr., Narmmsan GeooEarmc Macsose: No-
vember, 1957

S “Man’s First Winter at te South Pole.” b
Paul A, Siple, Nammxar GeEoonarure  Maoazexe,
April, 1938
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Maritime Administration have issoed study
contracts for a number of other merchant
ship reactor designs, including three which
would use pas ag a coolant, General Atomic,
a division of Geperal Dynamics Corporation,
hos made one of these feasihility studies lor
the gascooled approach.

Idr. William Thompson, i charge of de-
veloping a8 maritime reactor for General
Atomic, told me that “any kind of system
with which we are Inmiliar today, if put in o
ship, would not compete in cost with conven-
tional fuel systems.” The same expenses that
plague the power industry also affect ship
projprulsion,

He prédicted that maritime reactors, al
least in the near future, would find their most
economical wse in “small. very inst ships
where weight saving is important.”

Atom Jets and Rocketn Sought

Sevrecy shrouwds details of the work in nir-
craft propulsion, but the busic spproaches are
known,

Conventional jet engines compress air and
force it into o combustion chamber, where It
mixes with fuel and is ignited. Hol gases are
then expelled to exert thrust, or the gnses can
flrive turbines that turn propellers.®  In the
nuclear concepl., a reactor would take the
place of chemical fuel amd heat wir for pro-
pulsion (page 343),

Ramjets work on essentially the sime prin-
ciple as jets, except that they compress air by
the spwedd of their fight througl the atmos-
phere, mther than by compressore. A ramijet

will oot work until it bhas been boosted o

high speed by another engine, In the rumjet
w reactor could alse be used to heat air and
eliminate chemical fuel.

The nuclear rockst principle is somewhat
different. Conventional rockels, since they
reach sirless spece. must carry tons of oxidizer
—usually liquid oxyvegen—Iior combustion. A
reactor does not provide beat by combustion,
z00 there i3 no need for an oxidizer, thus elimi-

nating much weight. However, the nuclear
rocket would require a light pas, such s
hydrogen.  This gas would be heated and
expelled, giving thrust,

All these nuclear systems promise  one
great advantage: unlimited range and dura-
tion of fight. Conversely, atom jets and
ramjets, and 1o o lesser extent the atom
ricket, share ane formidable disadvantage:
welghty shielding to protect crews (rom radia-
tion,

Aireraft designers regand welght with the
same distaste with which clergpymen regard
sin, Weight subtracts from aircralt per-
lormance. Yet technical discussions, for years,
have centered upon the pecessity for thick,
bulky shielding in atomic plines, |

I was not s0 sure thot these objections <till
held true after talking with Hall L. Hibhard,
Senior Vice President of Lockheed Ajrcradt,
whose company holds a study contract for un
airfrome that would otilize nuclear power,

“We are brying to develop o method of de-
tecting radiation,” Mr. Hibbard said. “We
have actually tried 21 different approaches.
More than that | ean't say. But I will volun-
teer this: I mian is smart enough to usge
nuclear power in peaceful pursuits—and he
i5=—we believe he s smart enough to solve
the radiation-shielding problem.”

With Air Foree or AEC permission, Tony
Stewart and | toured areas in several atomic
mircraft resenrch focilities.  In the ldsho
desert, at the National Reactor Testing Stn-
tion, Genernl Electric officials showed us a
huge hot cell where adioadtive components
can be examined by television: an under-
pround canlrol room for reactor power tuns;
and o bizarre shielded locomotive wanl 1o
trunspart hot reactor parts (page 343).

In New Mexico, within the sheltering con-

& 5ee, in the Nanwoxab  Geoomarss®  Maoarnosre:
“Aviation Leooks Abdnd on Its 30th Birthday,” by
Viee Adm. Emory 5, 'Land; and “Fact Finding for
Toumomow's Plones" by Huel L. Deveden, bolh Tie
eember, 1953, iad “Flying in the *Rlowtoreh' Fra®
by Frederick (& Yosburegh, September, 1950,

Looking into the Van de Graaff Accelerator’s Coamplex Entrals
Argonne Laboratory uses this 4,750,000-volt ntom smusher to study the mysteries of sahatomie

physicss what happens ton nueld whea they breok into bits or fuse with othes

particlie

Scientists employ o powerfal electric churge o propel’ protons down the Inrge central tube
ul 18,000 miles & stoomd. At the (ube’s erd the protons smask into tarpet moteddals, beavime
u debris of shortolived particles and transmuted atome—element= forzed in this atomie

shooting gnllery v alterding the strocture of noclel

Energetie deuterinm lons create shimmering lichts within this Cockeroft-Waltnn acorlerntor.
A jvawn @lawe b gl Kolaebrane iy e sl sigongre ®lanngngier Themas J. Anarrennsiie © 8 Q.
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fipes of & rugeed canyon, physicists from the
Los Alamos Scientific Loboratory  permitterd
us o see several eriticnl assemblies, fore-
runers of possible full-scale power packages
for nuclear rockets. Such assemblies are
mock-yips which bring together small amoants
of hssiopable material in a cntical, or chain-
reacting, mauss, thus proving the physics and
design of more refined reactor svstems,

Los Alamos scientists <how o fwir for the
whimsical. One of their experimental resc-
tors can  be fechnically  c¢lossified as am
unshielded, bare assembly, so they call it
Godiva.  Another, with wicked charicter-
istics, ju called Jewebel, S4ll u third iz used
i developing o ground-test reactor known as
Riwi, the New Zealand bird that cannot v,

Lockheed, at Marietta, Georgia, is looking
io the future by testing the reactions of crew-
miny during long confinement in a simulated
nuclear mircraft cockpit {(page 345). Here,
tivy, s an intrgung sideline, the company
experiments with nuclenr reactors as. a pos-
sible source of industrial space heating. One
AEC conmtractor warms a few buildings with
stirplus reactor heat transferred to water lines.
Lockheed believes this application shows com-
mercial promise and has et up a new depurt-
ment to exploit 1t.

Taming the Energy of the Stars

All uses we have considered thes far are
based upon the splitting of atoms, But there
is another method of olithining nuclear energy
which man may one digy hirness;, this process
i lusion, the once-puezling secret of the
stars (page 320).

In fusion, two nueld of a light element
such as deuterium, an isotope oF bhydrogen,
juin together, releasing energy. A nucleus of
comman hydrogen consists of o single proton,
but the deuteriumy nucleus contains both a
proton and @ neutron. Thus, n desteriom
fusion, four particles mecge.  The combina-
Hon s unstable amd one puirticle, either o
proton or medtron, 15 mmmediately e jected.

Unfortunately, deateriom nuclei find one
another repolsive—literally. They bear puosi-
tive charges of electricity, bz do 2l nuclel.
Like charges repel. and opposites attract
However. deuteriuvm’s aversion {or Bseli can
be overcome by tremendoos hent, which makes
the nuclel dash about furiously, collide, and
{use.

In the H-bomb, an A-bomb wrapping, or
“trigyer,” supplies the heat. No such drastiv

The National Geographic Magazine

solution is possible, of course, in toming the
process for power. The scientist follows sev-
eral ingenious appronches 1o the heat problem,
all based on the use of magnetic fields,

He muy fire n discharge of electricity
through tubes containing deuterium gas. This
Inboratory lightning bolt heats the gas and
squeezes it into the tube's center, making the
deuterium even hotter, and stripping its atoms
of their orbiting electruns,  Some machines
employ an auxiliery electric coll, or winding,
about the tube to prolong the “pinch” (page
321,

Other machines forego an electrical dis-
charge: insteid they constrict the deuterium
with an external magnetic field. Such o field
induces great pressure on the confined gas,
ael the pressure increases jts temperatore
miflions of degrees,

Columbus Fires a Thunderbolt

A group of Los Alumos physicists—the
yioumgest | encountered anywhere—showed me
a number of their machines and “fired” one
of the largest, the Columbus 1I. A bank of
10 buge capacitors, which store electricity,
surrounded  Columbus’s tube.  We retreated
from the room while, for several minutes,
the machine built up its dangerons charge,

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

Last January the Hritish anoounced their
muachines had achieved 9,000,000 F. for pe-
riods of 2 to' 571000 of a second.  Unijled
Sates spokesmen said they had attained a
maximum of 10800000 F.. bot for briefer
periods.  Temperatures of about  130,000.-
000" F. are nesded to make the reaction
sell-sustmining. Power pulses must last sev-
eral seconds, not several milliseconds,

Cne may conBidently predict that by now
the published fgures huve been exceeded and
that new techniques have been introduced,
The Geneva conference will hear many scien-
tific pupers on the subject.

Most experts fee! that useful thermonuclesr
poiwer is yvears in the future. Cnce fusion has
been tamed, some means 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 pdvantages.

The oceans contain enough deuterium o
supply the world's energy needs {or billions of
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yvears,  Extraction is not expensive; deuterium
may cost less than one percent the price of
conl. One bucketful of sea water, il has been
computed. holds the energy content of more
than three tons of coal.

somoeday  thermonuclear energy mav  be
converted directly to electricity, since eldotric
and magnetic {orces, as well as charged par-
ticles, play integral roles in fusion.  Scientists
envision i distinet chance of eliminating heat-
transfer svstems and bulky generntors.

Fusion woffers yet another ardvantage—
comparative cleanline<s, Its ach, so 1o spentk,
ic primarily helium, a4 harmless, inert gas.
Fission, on the other hand, creates huge
amounts  of dangerous  radioactive  waste,
mastly a debris of intermediate-weight ele-
ments born when the heavy uranjum atoms
split.

shippingport alone, in its first 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
dungerovus imporities from liguids sod  gases.
i sufiiciently clean, plant water is punped
into the Ohio River, and gases are released
fnto the atmosphere, Underground tanks hald
the more virulent waste, including some sofids,

Atomic Wastes Pose a Problem

Deadly spent fuel elementz go back to an
isolated chemical plant in the Tdabo desert
There, behind sheltering walls of concrete;
peid baths dissolve the Tuel elements, and
chemicnl processes recliim unhssioned wra-
nium, Technicians brew the complex mixtures
by opening and shutting valves outside
shielded wats,

Don  Reid, the superintepdent, led me
through this plant and explained that the
residue draloed off into massive stee] tanks
buried deep in the earth. Water pipes sur-
rowind some of the tanks and carry ol heat
wenerated by highly radionctive waste: otlwer-
wice the waste would form gases difficult to
contiin,

Some persons fear that, ne vast stores of
wiste build up, their safe dispoil may prove
a limiting factor in atomic development. This
view, however, presumes: that nothing can be
done about the problem. The AEC continually
studies new dispozal techniques, weluding o
promising method of solidifving liquid waste,
thus reducing it in bulk and contuining much
of the radiation.
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Cinly a small amount of these fission by-
products can be uzed, a3t present, in the rudio-
isotope program. No service has been found
for most of them.

But, as Mr. Reid ohserved to me:

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

Fleving from a Radiation Beam

Tony Stewnrt and T had but one chance
exposure 1o radintion. We had left the chemi-
cal plant and had driven across the desert
too the bz Materinls Testing Reactor, Dis-
cussing a plcture possibility, we gaeed up at
the reactor’s bulky shield and awnited our
escort, who had excosed himseli 10 make a
telephone call,

A test reactor conlaing nUmEnus operings
where scientists-insert nilovs, plastics, or other
samples. Pushed deep into the atomic fur-
nace, the samples undergo o barrage that
determines their ability to withstand radia-
top.  We could see outhnes of several such
beam holes, as they are called, but all wore
protective motal plogs:

Suddenty 1 felt a hand tupping my bock,
“Pardon me,” said a guiet voice, “but vou
pentlémen are standing in a radintion beam.”

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

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

“Its 0 weak beam, just a hittle radiation
escaping from a hole.” said the technician.
“We know it's there and avoid i, dick under
it, or hurry through. | don't think you stood
long enough to gt much exposure.  But, if
vou did, you'll hear about it.”

Health Experts Guard the Public

His la=t temark referred to cur filmy hadoes.
These badzes, worn by all workers and visi-
tors, record radiation (page 348). The film
waould be developed at the end of our week's
sty in Idaho, If it showed overexposure, we
would be notified.

A Tew anxious duys passed, bhut the feared
notice never came.  Chur exposure had been
within permissible limits.

The AEUC is circumspect in protecting the
general public from  radioactivity born st
ptomic conters, Scientists collect many plants
undl amimals from nreas around instollstions,
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anid then examine the specimens for madio
activity (page 3513, By such regular cheok-
ups they make sure there ic never enough
radintion to endonger animals or humans,
cither by direct exposure or by enting slichtly
contaminated crops and other food.

=nfety specinlists feel their responsibility so
strongly that they go to extreme lénzths to
check an area. Take the case of the nocturnal
spider. |

Scientists from the University of Georgia,
working oo @ research project at the huge
savannaeh River Plant, near Aiken, Soith
Carolina, felt there wis a gap in their knowl-
etdue of rachiation levels among local Bora and
founa. Within the nesr-by woods lived a cer-
tuin species of spider which, like the owl, pre-
ferred nizght life. Birds, and perbaps o few
andmals, fed on this spider, so it went on the
acenda for a radigtion check.

A biologist volunteered to kidnap several
specimens.  That night, with a Aashlight, he

crept about the woords on hands and knees.
Before he had been 10 minutes at the task, a
vigilant plant guard collared him,

“What nre vou doing here?” spapped the
grinrd.

“Just looking for spiders.”

“Sure you are!” the goand hooted, and led
him away for interrogition.

Contractors Operate AEC Facilities

The hapless biologist was merely conforms-

ing to AEC philosaphy, which emphasizes

hasic research.  Unlike maost  Government
agencies. the AEC does not operate the facili-
es it pavs for and builds. Testead the com-
mission hires contractors to do the joh, know-
ing they will offer uttractive wases andl get
the best men. Contrnctors sre not only per-
mitted to enghge in hasic research, they ore
required o dio so.

Their research embraces many [elds of
science ant is amamnely diversificd. The main
emphads, however, is directed toward two
major arens: understanding the nature ond
effect of rndintion, and finding ways of nsing
that radintion for mankind.

In the first ared, pant atom-smashinge mz-
chines are 3 vital research tool (pages 335 and
3411,  Sclentists have vsed them o discover
many new subatomic particles whose fune-
tioms are as yel little understood.

We nlso have gape in our knowledge of how
the atom™s roy: may affect living things,
For esample, 'why does radiation. in certain
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amounts, seom to cause premature aging? No
ong vet knows much about this problem. But,
using mice, both Brookhaven National Lab-
oratory al Upton, Long lsland, and Argonne
National Laborntory st Lemont, Ilinois, study
it (page 325).

We koow that radiation may damage the
genes governing horedity, thus affecting on-
born generations,  Hut how much exposure is
bharmiul? To whit decree?

Radintion Damuge Studied with Mice

A gifted couple, De. William L, Russell andd
his wife, Dr. Liane B. Ruscell. seek the
amswirs af Ok Ridge (oppaosite), Their re-
search requires a population of 100,000 mice,
which lead pampered, pluyful lives in cages
that are washed and sterilized each week,

Radiation doses injurious to hody tissoe
have been fnirly well estublished. Scientists
know most of the “thresholds," or exposures
where damage can be expected. But for
genetic effects evidence long has indicated that
there is no threshold dise. Even a small
amiunt ol radintion may cause mutations.

“When we began our work about 10 wvears
awo,” said Dr, William Russell, *'the amount
of genetic damage expected from a given dose
of radiation had to be etimated] mainly from
stuchies of fruit Mes. Ouwr work showed that
mice were aboutl 15 times gs sensitive 1o miuta-
tion as the fthies. Humans are, of course, much

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

“We have also shown that mutated cells
arg not gradually eliminated from the repeo-
ductive glands during the life span. Thus
there Is tin recovery with time.

“Another important discovery is thit by oo
means all genetic damage is delayed for many
generations i its expression. A considerable
amount of it appeats in Grst-generation off-
spring.”

The AEC, in its expaosure repulations, malkes
due allowance for the Russells' findings.

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

For example, one day a Brookhaven scien-
tist asked me: “Woull vou like to sce my
goldfish*” He showed me several larpe tanks
contuiming dozens of the familiar fish. Pre-
liminary findings, he explained, indicate that
glidfish have a reaction to X rays not at all
typical of the animal kingdom. I one group
gets o single large dese of radiation, maost of
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You and the Obedient Arom

sheets of meta] or plastic block beta rays.
Ciamunin ruvs, nkin to X rays, readily pene-
trate the human body,

Radioactive materinls mlso differ greatly in
their half life, the amount of time required for
half the atoms to dissipate their mmdiation.
Some substances have a hall life of seconds,
others of hours, days, weeks, or hundreds of
yieiars. *

(jak Ridee, which pioneered the manuofac-
ture of radivisotopes, is 5till the Nition's major
source of supply. [ts Inboratory has elaborate
facilitivs for separating the elements and pack-
nging them on an assembly-line basis.  In
1957 Onk Ridges “atomic drugstore” mode
14,126 shipments, including 383 direct to for-
eigit countries.

Atoms Seleot Construction Sites

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

Hot atoms measure the density of mate-
rials. ns well as their thickness, and in much
the same manner. This has many applications;
among the most recent is the use of radiation
to determine the density—and o the firmness
—of =ites for gircraft ruoways, readbeds. and
dnmis.

When atomic rays strike phosphorescent
materials, they cause emission of light, as in
raucliim-conted watch dials. Numerous husi-
nessmen [ofesee o bonane for radiolsstopes in
this application. Self-luminous ship and air-
craft markers, runway lights, railway signals,
and similar devices have been built.

AEC installations did the spadework for
almost all the commercial uses and are evolv-
ing many more. Leét's look at severud of to-
morrow's promising. gpplications.

At Brookhaven | saw the world's most un-
usil gartlens—indoor and outdoor Tacilities
where pamma rays from cobalt batter various
plants (pages 328-9). As days or weeks pass,
the powerful mmdiation pifects some of the
plant’s chromosomes, which contain the genes
of heredity. Trradiated seedlings often show
hizarre changes when they grow to maturity.
Similarly, the offispring of hombarded plants
frequiently 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 T.. Brewhbaker, 8 Brookhaven geneti-

wist. "It produces some weird changes. Take
A ook at these petunins.”

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

“See® They have eight petals instead of
five,” Dr, Brewbaker beamed. “We call that
effect fmscigtion. Two broken chromosomes
grew together, and eventually they produced
double fowers,”™

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

"We giove the plant a 500-roentgen exposure
when it was guite small,” the young scientist
sidd. YT vou examined itz cells closely under
a microscope, vou would find that they hud
divided in wild disorder, like <cancerous
growth,”

Most mutations prove undesirable, but
some dare highly beneficinl,  Radintion-induced
changes have vielded such prizes as rust-
resistant oats and wheat and early-yvield fruit.
Meanwhile. scientists hope they may be able
to produce radically different species of plants
arwl research institutions from many parts af
the United States and numérous foreizn coin-
tries send =pecimens to Brookhaven for an
atomic harrage.

Ruays Show Phosphorus Lise in Sheep

Agriculturists  commonly use radioactive
phoesphorus, calcium, omd other isotopes 1o
determing how plants utilize elements con-
tuined in fertilizers. Their findinigs have
changed previous concepts about plant feed-
ing. An Oak Ridge farm operited by the
University of Tennessee adupts the techniguoe
to unimal sturlies.  There | watched veteri:
parinns skilliully inject radiophasphorus into
the jugular veins of sheep. Measurement of
radionctivity in the animuls’ excrement would
initlicate how much phosphorus they had re-
tained in their hodies for bone-building aml
other viti] functions,

AEC s experimenta]l medical program takes
as its principal target that most enipmatic ol
SCOUFEES. CNNCET.

We bave long known that some cancers
succumbs to radiation.  Scientists theorize that
the cancerous cell, being primitive in struc-
ture, Is more susceptible to radiation damage

& Ser “How Old T=-Tt* by Lyman J, Broes anad
Renneth F. Woaver, MNarposal Geocesriic (s
i, Awguet, 1955
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than normal tisye. A few vears ago, mulio-
nctive elements seemed the answer to a cancer
crusader’s prayer. AEC literature, however,
states frankly that their present usefulness in
therapy s limitisd.

True, gamma sources have heen highly
eiiective as subistitutes for X-tav muchines
(page 335). Radiophasphorus controls poly-
cythemin vera, an oxcess of red blood cells,
and radin-iodine has beénefited  thousunds suf-
fering from hyperthyroichsm amnd cancer ol
the thyrold glund. Generally speaking, how-
ever, i=atope therapy has nol been conspicu-
pusly successful.

“We haven't made any real inroacls into the
cancer problem, bechuse in most cses we
haven't been nlile to localize the lsotopes in
cancerous  Ussue,”  explained Dr. John H.
Lawrence. Thr. Lawrence heads the Donner
Laborptory and Donner Pavilion, medical re-
seirch facilities. at the University of - Calj-
fornin. The AEC supports these facifities aml
similar ones ot Oak Kidee, Brookhaven, nmd
the University of (Chicao.

The isotopes-vs-cancer stary is not one of
unrelivved pessimism; # has s promising
asperts,

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

Hormones Influence Cancer Growth

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

Scientists have demonstrated that hormones
secretid by the pitoitary  gland—located
in the head—contribute to the growth of
breast eancer.  Since the gland 15 not essen-
tial to life, the University of Cahfornia de-
stroys it precisely with a cyclotron beam.
The University of Chicago accomplishes simi-
lar results by implanting irrndinted yttriom
pellets in patients,

At Brookhaven persons with brain tomors
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have been treated by peutron beams from 3
reacior.  DMectors first glve each patient an
mjection of boron salts, which concentrite
briefly in the tumor. Boron captures neu-
trions - and discharges powerful alpha mays
through the tumor. This technique is ex-
prcted to be more effective with completion
ol Brookhaven's new medical reactor, 'which
will have special facilities for tumor irradia-
tion and other experiments in nuclesr medi-
cine,

A New Approsch o Leukemia

Daoctors at Ook Ridge use a radical new
tresstment {or lenkemin, the blood concer. It
has always been difficult to treat this disease
by Irradiation because the rave destroy vital
bone marrow needed to produce new blood
cells.  But some patients hove been exposed
tn gamma rays from a cobalt source, and then
have recelved bone injections of marrow with-
drawn from relatives.  The injections act as
transplants. replucing irradiated marrow,

Patients at the various resesrch centers
volunteer, of course, for experimental treat-
ment, and &l must be reférred to the hospitala
by other instituthons, 1 saw a number of these
patients, and well do | remember the poignan
resigmation on their faces.  There wis a single,
smiling exception; a small hoy, the victim of
leukemia.

He sat in a wheel choir while o nurse rolled
him down & corridar, Though the bov's face
was wan, it wore a pleasedl grin, and he
scanned with eager attention a hooklet telling
in comic-strip form the story of peaceful
dlomic energy. As he turmed a pave, 1
ghimpsad  the title, "Dagwood Splits  the
Atom,” |

| do not know to whot oltimate fute that
boy was being wheeledd. But he realized the
atom might hold hope and renewed health for
hitn, and he was trving to understand s
strange forces.

Each of us, too, hns n stake in the atomic
revolution, even though it may not be <o direct
and vital as that of the little bay. We have
crossed the threshold into a new ers. as vet
dimly perveived. But we know it will shape
and change our Tives in ways undreamed of
today—and there can v no turning back.

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

Refore dleatup crenes at Uk Ridge Notionnl Labortory, can enter, someonn has -to make
sitri the room Bs fedsonnbly sale.  This man, soen throagh three feet of lgukd ind plate

gluss, tubes & Gelgor counter ronding

Leavine, be will change ¢lothes and idkp a shower,

Linrge metal wrm in-front of him polishes Irtadisted metal for phatimicrographs (page 1221,
Kestartrmoe hr Natiuns ) Gengraghile [Miigtaptes 0 Authnny Nheesrl 0 N0 5
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Here a distinguished hosband-andavife team aof

American jowrnalists provides aw answer

Poland Opens Her Doors

By DELIA and FERDINAND KUHN

With Photographs by Erich Lessing, Magnum

VER the loudepeaker came the words:
“Ladies and gentlemen, we have just
lnnded at Warsaw nirport.”

How easy 1t had been, 1lyving nonstop from
Hrussels, to pierce the [ron Curtain at 18,000
feet.  For almost 10 vears Commwndst-roled
Polnnd had been wvirtually sealed from the
Western' World,  Now the door had been
apened—part wiy., Westerners could come in,
and a limited number of Poles coulid get nut,

What kind of welcome, we wondered,
awnited two American reporters?  What kind
of country had Poland become?

The oustoms inspector, n smiling young
woman, waved us through without opening
our hageaee, A crowd shivered outside the
customs sheid, Some ppssengers were being
met by fdends of relatives. A familinr figure
shouldered his way throoegh the throng—a
Polish friend we had not seen tor 10 years,

Lost Libertes Regained in '56

We had written our friend. with some hesi-
tation, to tell him we were coming.  Perhaps
it wonld not be “healthy” for him to resume
contact with Americans. Yet here he was,
and he showed every sign of being delighted
[0 SEE 1M,

Hiz stveting wis only the first of many evi-
dences that Americans were welcome in Po-
ind. Before “October,” the nome Poles give
their bloodless revolution in the autumn of
1256, this would not have been s For thin
the Polish people regained some of their long-
lost Liberties, among them fréedom to mect
and talk to foreigners without fear.

Traveling through the country for five
weeks, we made scores of new acguaintances

antl even n few firm friends, We were never
shadowed by the police, as {ur as we knew.
We met oo interference as we ohserved Polish
life. Ewerywhere we found signs of friepdli-
ness, courtedy, and interest In' oor oountry.

Poles Euder to Talk to Foreigners

Fach time we rode a crowded team, n Pole
got up to offer a =eatl, Or el=e people squeszed
together on the wooden benches to make room
for s, Then the conversation began,

“You are German, perhaps?  English?”

The truth was greeted with excitement,

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

The word would be passed along. “Ameri-
cans! " Heads woulll turn, and people wiould
yravitate townrd the two strangers. Then
came the personal histories:

“1 Tost two hrothers 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 good, but when ane hos
no chance to practice. . .."

Inevitably someone said, * Poland is n poor
counlry, but we are working hand to rebuild
You must have it imuch better in America”

There was a teacher an an excursion with
her class of 35 fresh-faced. teen-nge girls,

*Please lend me vour camers,” she begperl.
“l want to toke wyour picture, Then if you
sendd it to me, | can show that I've seen
Amencans.”

There were imany who snid, 1 have reln-
tives in Amerca.” One man confessed: *1
have {orgotien where my uncle lives, s there
a place called Chicage?”

Grim Faeces ol Poland: Steelworkers Rest Beside Thoir Blast Furnnoe

For centuries & granary of Central Burope, Tolind underdami an industrial nevalation alter

World War 1L

The npequisition of mines and factoriss in former berman errtory Eriesered

g mieration from fakm 1o oty ke that expedenced by the Undted Stutes at the turn ol the
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century. These mien labor in the nation’s Jargest stoel mill ot Nown Huta, near Krakaw,
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The Authars

Ferdiamd Kulin joined the staff of the New
Vioek Times in 1935, Six vears inter he mareiod
Dielia Woli, an assooiate oditor of Current s
tory. Since then the Kuhns have hecome one
ol the Nation's most respecied hushand-and-
wite teams of journalists

Dhiring and after World War IT Me=, Kuhn
wiwle for varous Governmen! ugencies: hor
huptmnd, after 17 years us o Loddon eorre-

nilent, servod as Chiel of the Reitish Divi-

o, Office ol War Infermation amd, later, as
Deputy Diroctor of the OWT  From 1945 ta
1853 Mr. Kuhn way internationsl affsirs re
porier. for the Waikingion Po,  Keonly, in.
teriested in world polithe, the Kolos  have
reportied trom the Far Enst Todin, North
Adrica, unid much of Europe

A handsome ol woman, wedesd heside
s in a train compartment with her grand-
daughter on her knee, declared firmly:

“1 knew right away you were Americans.
Only Americang hove pod tegth,”™
~ Congidering their long vears of isolation
from the West and of listening to propnszanda.
it was not surprising that some Poles had o
ideas about Americans.

“Dom't you all do rock-and-roll in the
streets?" one woman asked. But the Interest
i rock-and-roll, especlally among Polith stu-
dente, was muore than offset by the thirst for
American  books, plays, and flms, and for
news of the scientific and technical proeress
of the past 20 vears.

“We've been cut off from all this, and we
must eateh up,'” was the way one hich-schonl
teacher put it

Most of these conversations with Poles were
conducted in a mixture of bad English
(theirs), worse Polish (ours), and indifferent
German (almost everyvbordy's).  Sometimes a
little: French helped things along,  Always
the Bulk was spiced with expressive sestures,
Eagerness to communicate gets vou over many
latrriers, Inm Poland the lanpusge barrier is
serious, for the roots of English and Polish
are different, nnd Polish pronunciation comes
hard to Enghish-speaking people.

PFoles rightly complain that English is jl-
ligical, if not idiotic, what with bowsh, coueh.
degh, rouphk, throwgh, all pronounced dif-

The National Geographic Magazine

ferently. But they are the first to sympathize
‘_Ii'l-’flh any Im&h.:mr whn 'E.ll'liﬂ'.._!ﬂﬂ-.- to cutl hie
way through the thickets of Polish consonants.

For example, there is nothing to stop vour
wlking into 4 high-tension wite in Poland
except the sign  Nirhezpierzeirtwo! —which
simply means “Danger!™  If yvou want to ex-
press palite surprise, you must lesrn to sav
Rezevzvwifcir)/—which is the way I'oles say
“Really!"

Luckily, Polich people are ready to lnugh
with vou, and thev delight in teaching vou
somme of their favorite tongye twisters.

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

Nie pieprs Pietrze wicprza pieprzem, b
predpicfezyiz Pivirze wieprse pic preem,

Renlly! Or. ruther, reeczywitcin!

Now that traffic both in-and out of Polund
has increased. many Poles are makinge an effort
to learn a Western language, and English is
the mast popilar,

This &5 true not only of voungsters, who
have had to study Russian as o second lan-
fuape o sehools. but also of their parents: In
the provinoes English-speaking Poles are <til|
a ranity, but in Warsaw we found friends gnd
chance ncquaintances edger to guide us aropd
the city in our own languape,

A Reborn Warsaw Rests on Rubhle

Although Poland's capital bas a recorded
history geing back to the 13th century, it is
ome of Europe’s newest cities: 85 percent of
it wans destroved in World War [1.

The rebuilding of a city of more than a
million people = an epic. We cannot bewin
to do justice to it here. The first chapter
would describe the colossal task of clearing
miles of Tuins. It would tell how thousande
of men and women, bovs and girls @t o
work with picks and shovels, opening paths
through the debris.  Another chapter would
recount the mobilizing of architects and art-
ists o draw plans for the new city,

Stalin's Gift to the People of Poland: s Hestory Skyscraper
Some 5,000 Rusion technicians wnod workers prected the peedle-spired Paloce of Culture and

Sciiince, which domimites: Wirsaw

It contalps 2500 ronms, three theaters towvo ol -

plcture balle, muveums. and o swimming pool. Warsavians call this erchitocture “Stfini
'Gathic” | Invishing mock pritiee on thi skvscreper, they describe |t as “tiny, bu! so beautifnl”
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We saw the oclant enterprise ot an interest
I EOTenT Vooutl O percent of e ilan
haidl  heen rr'I‘!i."Ill H|.:-;1'| ew artenes haiil

Liessry cnt throueh the rulibile and i'-"'"'! ~iir]

locks of new office amneld apartment buildines
lined them for miles

some were himished even o Lne stsbuanry
|r--| decorative 1ramn '_'!".||'.'.ll[|-'_ EHDETS WeTK
S paw fhces of birfck framas] oo woorlen gcal-
foliiing.  Sull otherz were in the [oondation-
dipeine sthue. ‘with cranes and earth movers
towerne over vast holes

In some parts of the destrovecd oty the
rubilide wis to thick s be eartieed away. So
it wie srmiply leveled and o=ed ax a4 founda
AT PR W T E |'*.|||.|.5:.1-|] wihiy miany of the thisw
intldings perched as much as TO feet abow
the level of the pavements. Archeologists of
spiite FHar=-rfT time wall fimd traces ol soioessive
War<aws at different levels, as they found the
ning cities of ancient Troy.

ew Architecture: Stalindst Gothie

Many wvntouched ruins still lifted their
cragy shapes skvward, exposing jammed wiills
empty archwavs, and staircages that led no
where, Noature hed charitably sofltened some
of their outhoes with weeds and vines

BEebutldineg went inio hieh pear n 1953
]'-I".n- YEar: |.|I_|'r we  fonand g NCw .'if:'.' g
enoush o house Polond’s  fovernment  and
mire than 1000000 peopl The charnctet

of mudern Warsaw had tuken {Oorm.

'I.!'I.

Army Gencral Inspects
Warsuw's Ruins in 1943

Vectwbomod (o Girrman mabhl
Eracelit 1), Eisenhbiwer de-
rribed ‘Pobsh devastarion :s
e worsi e had seen

bai i Y tElnn Snovohilekl
fright ) Liecosmee Pobingd's Min

Highowire rides thnll s
(IEETSL: i, H lalt in SO

Hutn LRl een L i ¥l
pennles lor 8 fight on Lhe

cablde, rude on the Fervls wheol

uf =pen o on thit Corriiise] [ 1
hnished sparmmenis rise b
fand the salefly nel
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¢all this new architectural style?

We
worldd o
He anpswerm] drvly talinfst Gothic—yvin
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Expensive and pretentious, but we dicdnt
hove much chowce. Weé were cut off from the
best inup-to-date design and town planning.

In all Warsaw we met no one who had a
kind word 1o say [or the postwar stvle, or for
its most conspleuoss expression, the Palace: of
Culture This is the
gift i Josef Stalin to the people of Poland
He not only give the bullding: his architegts
desiened i, and he sent 5000 Russlan work-

4 39 )

asket] o e st

tage of 1925

and  Scirhce. BT

men b Warsaw to build i
The Palace cost ane estomatedd 534 000000
arl houses three thenters
an elnbornte Congress Hall of red and pold
and marble that seats 3,000 peaple
Wherever vou 'go in Warsaw, the Palice is
visilile on the horizon, For the stranoer, the

I|I_'|:.:|'

Wi Iili1|':|1I.Zl'-I '.Erld

Her oors

S0l

lamilosark is vaeful. To =ome Vol however,
the everspresont tower ls an lrritant

The bwst pilace to tuke a picture of War-
were told, “is from the: Patace. U8
the anly phace vou can't see the Malnce!

G, Wi

Warsaw's {ld Town Lovindly Restored

With Smlinist Gothic = 1 hackground to
their daily lives, Warsaw people needed and
craved some visible link with therr nstor
"olich past. The (0d Town of Warsaw, the
Stare Muasto, in particular, had been ong of
thieir national treasures, SCholars, nrtists, amd
patriots had lived on or near the old morkKet

sauare.  Marie Corie, co-discoverer of radium,
had been born pear by,  The 17th- and
|8th-century  buildings had stood ntact

until 1939,

Then war swepl Polind, and by the end O
1944 hardly a =ingle structure in the Cld
In Seplembaer, 18945, a

Town was standine.













Poland Ulpens

\mierican bOve-star oen-
als uniform flew o Warsaw from Berlin
He cime (o recelve one of Poland’s highest
Larunwelo A5 Sll-

s 0 6 sk P

arriling visitor in .an

prreTE S nnTm mmder of the Western Al
1) tridlred through the

| hyiernnd Fotsenlinwied

smile left his il he looked

somber and thoughtful (page S60)
Worsan i _-ti|| (& 1ar more EI'.L'_'iE
thap anything | have seen

From a mian who had seen Berlin, Caloene
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i superlative
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[he old-stvle =echon of the <ty now
siretches for two and a half miles on the blofi
thove the Vistula, 1 Polex oriticize 1t today
—sine] many do-—it s because the money and
malerinls mizht betier have been wsed {or

mare apartments, hospitals, snd schooks:
When vou walk into one of the citv's mas-

vie new apartment huitbihnes, sou kgl Uit
the dverige (amily of four aor five occupes two

Women Do a Man-size Job
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Ibe average Pole faces shortaees
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oods are few and most of them
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represents almost diy's wages
A hittle rubber daoll or a celluloid rattle would
v dollir, half a day’s Fonle
We combed Warsiw for rnstiehit
bhatteries and felt triumphant when we finally
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Myvlon Slockinis Sell
for Small Fortunes

Stedewalk supermarket



Foland Ogpens Her Doors

[9th-century  Polish classics, the works of
Marx ond Lenin, translations of povels by
Jack Londen and Jumes (liver Corwood, and,
in English, irrelevant odds and ends like Libes
for American Gardens, Principles of Bac-
tevivtogy and fmmuynity, and a two-year-olid
copww of Howse Braniijul.

Toflay the chiklren, not adults, have the
widvantage in Polish bookshops.  Perhnps out
of evopomic necessity. the most  renoswned
poets and artists of modern 'aland are willing
to wrile and paint for chiledren.  The results
arg the most charmine books we have seen
anyvwhere,

Prices runge from 25 cents for paperbacks
to about two dollnrs for exqguisitely iflustrated
color-printed  volumes in hard covers.  Not
since Beatrix Pottes, Lewis Carroll, Siv John
Tenniel, and Arthur Rackham have such tal-
ents been put to work for a younger genere-
tiopn., O so it seemed to us.

Ducucs Form for WNew Goouds

Only one Warsaw. luxury is really cheap:
window-gaeing.  Along o main street called
Nowy Swint—New World—knots of people
cluster around shopwindows,  Often it means
that something new has arrived —minciats
fromn  CUzechoslovakin, perhaps, or hright-
colored woolen sweaters from the Polish mills
at Lodz, or a holt of silk from China. 1T the
new article is within the range of the pocket-
book, a queue forms.  The long lines of drably
dreszed  people-—men  reading  newspapers,
women with patient faces—are Warsaw 1nsti-
tutions,  And the same was true in every
other Polich cifv we saw,

(ueuing up can lench one'a great deal about
hife in Polond.
the first seen there in six months: another, to
tny sugar angels to decorate the Faster feast
and delight the children,  But many queies
furm only for the purpose of filllng the [am-
ilv's daily needs: a lonf of brown or white
bread, o czarny chieh, the delicious cogrse,
tark rye bread ; or a few carmots and beets for
miaking barszez, the favorite Polish soup, nnd
perhaps u <alt herring fished up from a hig
harrel.

While the housewife waits her turn for daily
fare, she can admire sholves of Juxury foods:
jars of diem, plum or strawberry: cans of
pintapple preserve (com Chmg: hams  and
tongties: and Americon fruit juice in small
ting. But rarely can she buy them

Une day we joined a gueue with the greedy

One line led us to lemons.

36T

purpase of petting a two-ounce Hn af pow-
dered coffee we had spled in the window of o
stile emporium.  We coveted that coffee. For
doys we hod not tasted anyvthing but coffee
substitute, made from grain. When our turn
finally came, the salesgir]l met our reguest with
a flat “Niema ' She said it three times, shook
her hewd, and waved her arm neeatively, The
tint in the window apparently wias o dummy,

The people waiting hehind us craned ther
necks and showed jmpatience. Then a @l
man of about 65 stepped out of line and
joined s,

“Ihy vou wish to buy coffée?” he asked in
Enghsh. We told him we hoad seen a tin in
the window,

“1f it iz in the ‘I-'I-'fnflm'l:'_ then there muost be
some for sale,” he said firmly. “That is the
rule.”

He argued with the salesgirl, who shrupged
her shoulders. He called the manager. After
i heated] discusston, the manager disappeared.
The quene lengthened.

It doesn’t matter,” we assured our courtly
helper.

*1t does matter,” he answered, *You shall
have vour coffee. The munnger is senrching
the basement. Are you English, by the way?
[ was in Englund before the war.”

The manager reappeared, bearing o tin of
coffec like the one in the window. The tall
man presented it to us with a flourish. At
this point, we did not dare ask the price.
Our bill wus 95 glotys [or two ounces of cof-
e, or nearly 34 at the officinl tourist rate
of exchange. We paid it, the wildest extrava-
gance of gll our time:in Poland,

Visit o Clinchy Full of Surprises

The Polish jdea of extravapance is the
Civchy. This i5 the name for open-air mar-
kets in Warsaw  (and other Polish cities)
where voods from phropd are bought and zald.

For Americans, a visit ) Warsaw's hlinrest
Ciuchy s full of surprizes and not o little
pathos (oppesite). To reach the market, you
spueeze aboard 4 red trolley car opposite the
forbicding Communist Party buildine.  After
buying a ticket (or 50 groczy (two cents), vou
hang onto o strap os the trolley rocks across
the Vistula River by one of the city’s twno
main bridges, The first stog across the rver
i= Washington Kondo, aurprise No, 1. Here,
ironically, stands p Russian war memorial, n
heroic profile corved i stong,

The trolley continues down p broad thoe-
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Follaud?  We diswcoveresd the answet
when we trveled to Knkdw  (pro-
nunced Krahkool), from. 1138 to
1306 the capital of Polish Kings

hrakiw 15 the heart of traditional
Fesl [he ity survives miac
The Germins evacunted 1t in such a

urry i 1945 that they did not have
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refreshed by Krakow's castles aml churches,
its towers and archwavs mellowed by lime.

On our first widk throwueh the town, a boy
of about 12 in a student cap attached himself
to s, He seemied to want to walk with us,
although we knew only n lew phriases of
Polish. and he could speak nothing else. His
Nrsl gqueshion  wins:

“English?"

“Americin, we answered,

New York?”

“No. Washington.”

A hig smile lit up his face.

“Washington—Kaodlginszko!”™ he shouted.
We stopped and shook hands all around.  To
him, “Washington™ meant George Washing-
o, Amil Kodciudeko, of course, wns the
voung Polish enmineer who fortified West
Point and Saratoes, and helped Washington
win the Amerndan Revolution,

Having established this bond between us,
our voung Iriend sdid no more until we cime
to krakiw's huge main square,  There women
in bright shawls were selling shriveled apples
and scruwny chickens outside the arcaded
ld4th-century Cloth Hall (page 378, A 1oy
safesman strugeled to avoid being drapeed off
his feet By a cloud of rubber balloons that bil-
lowed above him. A dozen young men stood
saping at a 1950 Chevrolet.

Koscisgko: Glorious Faillure

The oy led us to a tablet in the pavement.

“hRostiuszko! T he anmounced feadn,

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 1784, Owur guile, his mission accoms.
plished, left us with fervent handshakes.

hoscivszko’s m=urrection  {afled, und its
leader, badly wounded, was carted off to St
Petershurg a peisoper.  But in the eves of
every Pole, his was a glorious faflure. On o
hill outside Krakdw his countrvmen boilt o
memarial to him in the Torm of o huge mound.
100 feet hivh, 'Dust from Saratoes  wis
brought there and entombes] with earth from
Rodciuszko's hattlefields in Poland. A future
President of the United States. Herbert Hoo-
ver, spoke from this mound to 30,000 grateful
Poles in 1918, when he had charge of Ameri-

can telied.

The National Geographic Migazine

One other spot in Krakiw s a place of pil-
grimuge [or every Pole who venerntes the
memory of Kosciuszko.,  This is the Wawel,
the “Acropalis of Poland,” a wall-endlosed
hill on which a citadel, cathedral, and roval
castle tower above the Vistula and the old
city [page 3701,

In the much-restored cathedral, a verger
led us to the roval crypt.  There, among the
tombs of kings and other national heroes, he
pointed to a marble sarcophague hearing the
name Tadouse Koscuszko.

A Wartime Treasure Huni

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

The altar had been dismantled and was
heing restored in-a wing of the Wiawel Castle,
Fach of its 18 sculptured panels, representine
seehes i the lives of Christ and the Virgin,
was standing on 4 giant casel at eve fevel. It
was s i the Sistine Chapel frescoes had somae-
hivw heen brought down from their ceiling and
put where you ¢ould see them at close range.

“You Americans are responsible for bring-
ing this altar back to our city,” Prof. Karo)
Estreicher of the Universitv of Keakow told
us. When the Germans invaded Poland in
1938, they took the altor to Germany and hid
it. After the war, Professor Estreicher worked
with United States authorities to locate it

“Tt was Tike a detective story.” he recnlled.
“In 1942 the Polish ubderground In Switker-
land learned that our precious altar was in or
near Mimberg. When your American sol-
diers ook Numberz in 1945, officers besan
seurching for it under the rubble of the clty’s
melieval castle,

“Thiry found that what looked like a small
cellar was really the entrance to o huee
underground vault, Your men had to open
three [0-foot-high pairs of steel doors, set in
concrete, Lo pet into the vaull. That's wherse
they found the aftar.

“They packed it carefully and sent it bpck

Children Near Gdansk Use a Russiun Tank in Place of Swings and Secsaws

Palamil, like Edroge’s other Coammuntst Innds, bps many memorials 10 Rosslan arms, bat the
authors =w obldy ot statoe of Stalin, o commanplace elsewbere in the Soviet hloe,
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apmin in the public schools; gmd the chureh

cixmpetling o stimmon Arakovians (o praver

Easter o Tome for Chistenings

= . i
EOGEleEr 13 oL ani WEE Bl War=lnim 1n
[] I | 2 B ~ e I B 1
R AR E 1 ! A ime i famaiy enstine
i § Wi
far weslidings, and for christening=.  We hud
n=ked Polish  fouarnmabst whether we miigzht

(el g chrstening
Why nol cornie with us? " b= cifjered I

coeln = Ll I e o .
ilpueiter = being christened on Baster

=0, at St Stephen s Church; we were guests
i il |.| | Hlikl i tNey Uatherre | ¥l '!--'
nrlistenimi e Lo | .|_||| [l | ||||i|_

prie=t in hs white-and-eald vestments, Three



-a weilding

CEFEImOIES Were Soins on Al
it the hivh altur,

{FNGE
andd two christenines in' the
-|i||-|' |]1.||H,'|H

After the ceremony the family took os 1o
their home in what had been n spacious six
FOGET ST e
the ftat, sharine bathroom and Kitchen
hosts  considersd theinselves
they hive two good -sized rooms, plenty of old

Tolay four Farmilies i Ly
L

lortumite, {00

famidy furmiture, and pogrand  paand

e christemmne feast, spread out on a while
cluth el g
Polich ham, liver PaiEl white brend, sl two
kinds of cake. With the meal we were offered
three kinds of vordka _
mixed with cherrv sirup or hiney
for the Lidies. After dinner the lustess served
in =mall chmn cups,

By such family fedsts ax this one;, by on
swervine devotion to the Catholic Church, and

consistedd of cold  meats

strieht aml hery Tor
the men

:|_|| i e

!’ i - " I L :
by remembrmnce of sunts and heroes and his-

The Wawel. Shring of Saints and Parriots,
Endures Beside the Owmer Vistula

Medievnl Eings bdlt the walled {own, complete with
patlace mnd ¢athedesl, W sear] Krakow, Tor slmist Dive
cemfuries the vovnl caial Auosinan ongunrors
ihe 10ih contury, furned the caztle Inle Barracks
Poles rystaored 1 before and after World War L. To-
v the tversibe Wiowvel serves aa 4 natlonal shrme
Stanialas

b odriuarko, Polid
Aimerean Hevaolutinm

The cathedeal eomtsine the tombe of S
Tailewss

in T

Paland, antl
andl  waolumlieed

paiiranp il

FHRE IRk

toric placed, the Polish peogile keedy thinr preast
cliees to their diadly lives
ey keep iU alive, too, by catelully pre-
serving folk sones, dances, and costumes { page
3360, A Pole goes as wild about a troupe ol
tolk dancers and sineers g8 an Amencan dovs
about 3 winnine bhaseball teom. The pensant
rocill something he
packed away in a family chest, in childhood
The sones. adopted from obd tunes, may be
those he heard his grapdmother sing. The
whirfing pénsant dances stir his Diood

costume: sepm 1o i R LY

-'IIH.I.I-Ier_'I'IL'E |']-|_'Il1|.1.1||_:|t jri"l.l.' I':!il_'qr:l‘u'l-

We were lucky to get tickets for a perform
ance by one ol thee lsest of the stme-andd-

Ance
tronpes, the Manowss e company was
semiprofessional ope, recruited from form vil
lipes.  The program wis a mixture of choral
singing with splos pnd dances from a dozen
parts of Poland

Chne singer impersonated o farmer driving
A bt ol horses,

He hrought down the howse.
amd wie conldn't understand why., Our Polish
SE TR EERLLE]) '.'||I."13'I|:'Il'1'| Elhes e F||.'l|i-|rilll|r'l:

“The farmer 5 saving, ‘Donm't beat
horse, or make him pull a lbad that’s too
heavy for him. Ewven il void leed the horse o
lump of sugar, he won't like vou. The farm
IOTSE  MEVET

j.'il-l':r

fOTHELS,

The audience, remembering the long vears
of beime beaten by Xas
drivers, saw a political implication in the wonp
as wiell us exciting showmanship.
had to give 0Ove encores
crovwr] would let the show gooon

The Marowsze troupe hos Uraveled s Tar
a3 Peiping and London. In England they had
learned My the Ocean,”
and they syme it with great charm

When the ended, the Poles
turned, smihing andl eaeer, o see
whether we, the FEnelish -|"I'.l|-.|:Id vigitors, b
liked the efiort
and hard to st

or's

gl Commiunist

| e Enrmee-

LIt before the

toanie Laes (e

S0 SITTIng

TR Lis

We hitb—amd clapped long
GUC SApPreclilion

Later we went backstage and met Mira
Zaminska, the troupe mancarer. She old s
that her voung men aocd  womed hiigsist] L
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sapob sdcindablizid the Cirmmunest press in 1950

1Ll et Ooft 19 I ERRERLER EFCERLT ] iTidd
Eleliotn SosinEsi AT 1 1evear-old drima
Soptt by overtit i Badbs Warssw mobile wni
Fa 1o Ameticd <o0n, T|II'_'. witnlid]l Ly Sino

AMETICNn song vy e
L lementine

i denst
with o

hear these sturidy peasant

We could

SInEIng

gl e
larlin’. Oh. myv durlm’,

(lementine, ..o

. s

(0h, my da-a-a-arin I

The words should not be too hared for them
A1 ANYWILS N I|:".-|i|':|:|||" [=
| BTt S

w1 b 1'-1'

WSty Wiy who were hol unlike
these sineers and dancers from roral Poland
b, s s enthuatists
Fosbrimi

[n aclressine oo in Wilrsaw = vazt Palace
we talked nbiout Che
FEva Krasnodemska,

ong of Lthe outstamding actresses of the post-

I he sorions (ot
in every important city of
o Colture amd Sciend

levitimate theater with
WD rENErATIONn 1n

1I|I|| i :r-|'|-._'| 1 % ||r'-|;- I FITES 0T 1'|Ii|-." =ity I|I'I'I|I'_
she told us "hey are all sube
ulnt Then we

zedd iy the

Lt

Give Nive of X obhiprs

Fien =0

Vil

Nocked Lo
wppmrtors af
!'I:i-ll i .I.]E.

0000 uhraly apecinioy

fentival.  FEnihusastis
cebehrated] by

widld call ‘offF-Broadway’
Miss Krasnodemska

'olish version of he

LU L Es.

L o ] s L o

|nse Frink,

hvizry nf

peen phenomenally popaular, e

which bl
eupeeser] that i was popular becanse it echoed
expiriences that had come to so many Foales

during the war
Patriotism m Chopm's Musie

The Poles also have an insatiable appetite

for translntions of Moliere anid Shaw
their own 19thowentury dromatists who wrote
from exile, when their country wis partitioned
amang three neighborng empires

Chi plavs, novels, and music of thls puerind
helipeil '.-uc-:|l the 'oles” sense of natiombo
nHve. One composer, in particular, hias stireed
Polizh pride through the dark yvears. He, o
course, 15 Chopin, whose birthplace at Zela
ek Wooda, 28 miles west of Warsawm 2 A

shrine, Here, every Sunday in the

.
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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 living room while i blind
pianist, Fdwin Kovalik, playved the “Ballade
in A-Flat Major” and other Chopin pieces:

"He learned all his music in Braille,” Kova-
lik's sister told us, Chopin himself would
have liked the achievement.  As i boy be wis
defighted by the kil of a blind bass-viol
plaver In a near-hiv village.

Although Chopin Jeit Polynd {orever at the
age pi 10, he pever forgot the melodies he
heard in the wvilluges near Zelazows Wola,
His polonalses amnd magurkas, by their very
names, sing of Poland, A polonaise is a slow
dance of Polish origing o mazurka is o lively
dance in trple time which orgnated in
Muazovia, the nygon where Chopin was bam,

Side Roads Lead into the Past

Traditioma! Polind lives in Chapin's music,
and alzn in the farm villises afound his hirth-
place.  Here. on the great north Eurcpean
plain, is the Poland we had imagined: a wide
expanse of fat or geotly rolling felds, with
a high sky and fur horjeons like thow of the
Dokotas.  Tey winter winds blow snowdrifts
high ngainst the houses.  In the long, slow
spring, which lasts until mid-May, and in the
relatively short summer, every pair of hands
i mieeded th sow or harvest the wheat, rve,
polatoes, or sugar beels,

Wellquived main highwavs strenk  across
this landscape like shiny ribbons.  Tall pop-
Lirs line the roads.  FEven without traffic, these
hurd-topped rouds have a moderm losk.  Hut
old-fashioned Moland begins ns woon bs you
tuke o side road 1o anv farm village

(reese woddle ncross the roads, and hoes
grunt in their sties as they dooon fams every-
where, But Polish hogs are special, for they
produce the Polish ham that rivals the Thanish
a5 the best In Europe.

For the fnrmers, life is very much as it was
100 wvears ago, Mechanized eguipment is
scarce. A farmer relies on o team of sturds
horses to pull his battered harrow.  His Come-
mupist govermment gives him relatively litile
belp. Until late 1n 1956 its chiel concern with
avriculture was o force the farmers into
colleetives, on the Soviet model.

The effort failed, chiefly for two reakons,
The Polich farmer, like mony others, needs
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the incentive of privite property and prafit,
And he 5 o conservative fellow, deeply re-
ligioars, deeply attached 1o his piece of earth,
and stubborm in keeping to his old ways.

His wife still bakes her own dark rve or
whole wheat hread. She smokes her own ham
anel bacon, grinds her own buckwhest for
cereal, and makes her own sour cream. To
sample the best fomd in Poland today, one has
to go to the farm and market towns,

Country Lunch Overwhelming

One day we stoppesd for Tunch at a morket-
town restaurant near Poecnon.

“You won't find anything better around
bere,™ our driver sald apologetically,

(n the door wiss a s saying “KAT. 3.7
This means third categoey, or lowest class. A
dozen hicyvcles were parked against the wall,
Insiche, all but one of the 10 square tables
wiere crowded with men in boots and roweh
work clothes.  Obviously they were farmers,
m town for the dav. They cast curicus bt
not unfriendly looks at us gs we =at down.

The waitress, a buxom Inrm gicl, took our
arder: split-pea soup, susaees, calibawe and
pofatoes, and dark rve beead with a stein of
beer to wash it down. The quart bowl of
soup, with chunks of pork in it. was delicious.
But we were unequal to the challensge. We
could vnly sample the mammoth siusage and
mounds of vegetables that followed.

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

HUHl {.:l'FIlTT 51ﬂ"l'i'l"-l.l'l il'l ?..lhﬂpﬂﬂ:ﬂ

Althoureh Polish farmers eat better thim
most citylolk, their lives are still hard and
drah. The color and gajety usunlly associated
with countryfolk can still be found, but in
only o few plices. One is Lowicz, 50 miles
west of Warsaw, On Sundavs the women (ot
an their stripesd skivts of green, orange, and
block wowol and trudee ocross the felds (o
church. In summer, especially, the costumes
mike Lowicz g garden of fashine colors.

We spent two Sundayves al Lowicz, which
pleased but did not satisfy our Polish friends,

“You must gu to fakopane!" they urmed.
They said it =0 often and s insistently that
we winllid bareliy have darerd to disobey.

When we first heard of Zakopane, we made
the mistake of osking, “What is it?7  Ap-

Balloons in Peppermint-candy Flues Clapture the Hearts of Krakow Children
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parently it wos. like asking a Freochman
“What is Cannes?” or o German “What is
Crarmisch?™

For Zakopane is the resort that many Poles
regard as the closest thing to heaven on
earth. To reach it, vou must travel to the
extreme south of the country, to the Tatry
Mountgins along the Polish-Czech  Dborder.
Around the town, a few of the pesks soar
above B.000 feet. They are snow capped
most of the vear, and some of their high
slopes are good for skiing until mid-May.

"olish love of the Tatrys is uniderstiandable,
bt pride in Zakopane itself is pugeling. To
Western eves, the town cries out for paint
and plaster and for the flower hoxes and other
cheerful touches that make Swiss and Aus-
trian mountain resorts so attroctive.

But if Zakopane lncks color and charm, the
mountnin folk of the Tatrys have both in
ample measure.  The garale, or hirhlnnders,
are not only shepherds and farmers, but also
poets, singers, wood carvers, and weavers of
uncommon skill,  Any day vou will see the
men wearine their distinctive girale dress:
tight trousers of heavy white homespun wool,
richly embroidered from waist to knee; loose
jachets, nlso embroiderdd, slung peross their
chotlders; and black Tell hats with smooth
crowns and narrow brims  (pages 391-98).

A Poet Tends Hillside Sheep

O n hilll above Znkopane we met the pdral
lamily of Stanizlow Byrevne  Slamslaw, a
smiling, wepther-beaten man of 44, owns
nhout five acres of steep hillside nmd 25 sheep.
But from these yvou connot puess his moein
gecupation, 1 am 4 post.” he toll us.

The three yvounger children—out of seven
—tendd the sheep while futher tends his art
His wile, Apnieszka. and their 18-vear-old
duughter of the same name are the family
business mumagers. They spin and weave the
wool into the brightly patterned roes that
are a well-known product of the Tatrys,

Would we come into their 125-vear-old
house and see them at work?  Mother seét up
the =pinning wheel, donchter pulled out the
loown.  Father had o ocaller, a fellow poet
named Adum Pach. Thev sat down together.

The father called his ninewvenr-old son.
“Wojciech, bring the dwdy!”  This is the
highlander's bagpipe, with a sheepskin bag.
Father puifed out his cheeks and blew a ilt-
ing tune. Then the two poets <ang an old
shepherd’s song together.

Bagpipe, song, loom, and spinning wheel
wre just as they have been for generations,
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Az we rode a crowded bus down from the
mountains to the plaihs, we felt that the
Tatrys were one of the last refuges of the ald,
traditionn]l Polund.

Little miore thun 100 miles to the north-
west, we were to find an area where the people
uml their lives had changed suddenly, pro-
foundly, almost bevond recognition, This
was in what the Poles call thelr “Western
Terntories.”

The maps of PMoland on the opposite page
fllustrate how the country has literally. moved
westward, At the war's end, Poland Jost s
Missouri-sizged plece of termtory to Rugsia in
the east; subject to eventunl ratification by o
treatv, it gained a smaller picce. the size
of kentucky, from Germany in the north
amil wesl. This shift in geography is one of
the most drastic of ull the chanves that have
come to Poland in the past dozen years

An Exodus Transforms o Nation

With the shift of territory came a shift of
people the like of which muxlern Enrope has
never seen. N0 fewer than 8000000 Ger-
res fled or were expelled from what became
western Polund.  Andd maore than 3,000,000
Poles, most of them from territory seiged by
Russin, moved in to tuke their pliuces.

To fnd out what had happened in the ares
formerly German but now 'olish, we hired a
car at Katowice and set ot om a 300-mile
explotation.  We chowe the most valuable of
Poland’s newly acquired lands: Upper Silesia,
with its rich conl deposits and its powerhoyse
of steel and chemical industries, and Lower
Silesin, with its fertile land and the srent in-
dustrinl. city of Hrestay, renamed Wroclaw.

The only car to be hired in Poland today
1= the Warszawn. It is Polish-made but has
an oddly American look. The reason is that it
is a4 wirtusl copy of a 1946 Amertan car, made
with jigs amd dies supplied to Poland by
Russin. The model does not change (rom
yeur to yvear. [t is a towgh lttle car, and it
stoged us in good stead as we rolled throurh
the factury towns of Upper Silesin

The smoking chimneys and the slag heaps
of Upper Silesin could be duplicated in any
coal-mining area of Europe. But once aut-
side the cities, we knew we were 1o former
Grerman territory.  The high-roofed  village
hotises were as German as saverkraut.  The
countryside had the neat, well-tended ook
of German farmland.  The empty rosd was
one of Hitler's Awlfoliahnen, an express high-
way that coennected the factories of Upper
Silesia with the interior of Germany,



At Opole (Oppeln), a city of
52000 bhefore the war, we ashed
how many Germuns were JefL.

“Theyre gone—all zone,” was
the answer.

The shopping crowds on the
gidewilks were Toles from Lwow
or Wilno or other jormer Polish
twns now inside the Soviet Union.

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

the some. Here Russinn officers

clumped the sidewalks In heowvy
boots.  Nobhody paid attention to
thim, or o passing. truckloads
of Russian troops: ‘The Riussians
nre helleved 10 have at least 30,000
troops in Poland, by agreement
with the Communist government
i W arsw,

(n our jJourney northwird
through the wide wvalley of the
(ler. we saw occasionnl big houses
set in proves of trees.  These had
elonged to the great {(erman
landowners, Who was living in
them now?  We stopped at one
stutely house to fmd out.

A woman  hurried  down  the
grand staircase to greet us, Three
children followed her and  stood
watching, shvly. Then another
woman and another brood of chil-
dren: then another and still an-
other. Soon we were stapding in
the middle of a friendly drole of
A0 men, women, angd chilidren.

Chnee of the men answered our
unspoken questinn.

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

A wealthy CGerman had owned

Foluod, Reborn ar Versmlles,
Moved West Afrer World War 1

For more than o ceniury: Poland existed
paly in the bearts of ber people.  Swal-
Iwed ap Oy Russle, Prosis, and Aas
tria by 1705 zhe became 4 nation afain
alter Workd War |, Hilkers mvadon
in TI0 starfed the secom] groat wir.

Whin peace came, Poland gained large
wrens in the west froam GeErmady amd
Ml even omante 19 Russa in the s
Milllons: of Poles mirrated westward
With their eountsy's Dosindaries
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Lhie Gd2-nome estake. Now it was nostate farm
on which the workers were émployvers af the
Polish  Government. In the hig house: all
irnces of the German owner had been wiped
aul. Mot ostck of s forniture was ledl

With the women and children trailine be-
hind, our interpreler lsd us down a long coe-
ridor o what had once: been s grand solon
The ornate celling was cracked, the paint on
the walls was faking off. The room was bire
cxgepl for o ping-pong table in the middle.

Pwaoo bows pleked ap paddles and showed
thot they were good ot the game.  Across one
end of the room where, no doubt, the German
owner had bung his tapestries and placed his
rraneg piano, the Polish famdlies had bailt o
stoge for amatewr theatricals. The new tén-
unts aEreed that they “never hoad it o good,”

What, we would the German
iwner think i he coulid see hid anvestral heills
now *  His himast, was still iptact
Manv of the preat hooses in the former battle
sane hive boen destroyied,

wonttered

o=, at

Ghostly Castle Rises on Dragon TTill

Anvome who explores i recent battlefield is
Bovnd o berome accustomed to the stieht of
ruins.  HBut nothine [lr-r-p-_m-d s for what we
(ountdl in a village which the Poles now call
Zmigrdnl—Viper Town—and which the Ger-
miafs, Lor knmwn s Trachen-
bere— Dirpgon. Hill

Ymone oreal oak and chestnut trees stood
the tenuiims of whatl hod  been a castle in
fairly recent times. It was shostly in its
Blue sky showed through every

cenburies, il

emptiness.
window

“‘Hello Then he
whistled. Dut no Tivine thing . stirred,

We pleked our way up the ruined  stone
stops into whal hiad been the entrance hall,
now. open to the skyv.  Roofess corcidors: Ted
off into the wings, How had the house been
dlestroved ?  Why?  Who hadd lived there?

Wo lound just one clue. Carved ahove the
fronl entrance were the Initials F. H.

| think the Hatefeldl,
driver volunteered

I'his ranie o bell, Count Paul von Hatz{eldt
had been one of haiser Wilthelm '+ ambas
saldors in London. The nome was that of o
fnmous  landowning Gemly. We resolved to
il out what had happened to the family
and to Lthe castle.

Weeks lnter, in West Germuanv, o vouns
met us, by .I|_l|l'llill1JI|l'JI1.. autside the

our  devver called

LLELAT LI L QUr

TEasEmnm
Cologne Cathedral
“1 am Edmund von Hatzie
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it.” he said.

From water (o switer, the ICIhIgH_ {Cnrtal baoai

He wis the son and heir of the family thut

hadd aowned the enstle for seneritions.  One
afl his ancestors had been the F. H. of the
carved Imitdals! his [nther bl been an at-

tache i (e German Embassy in Washington
exrly in World War 1.

MMy gister wis o in Washington,” the
voung man saud, so, in g way, she's Amerd-
CalkTh.

you kpow,  he: sand are the fiest
people | hove met since the war who have seen
Trachenbere, Tell me, whit does it ook like'

The subject was pot oo painful for him to
wahil every =crap ol information he could pet
We sat down o a3 cofiee shop and told him

Yol
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than their share to the roster of Polish states-
men, generals, cardinals—and proftizates.

Today their greal estntes are no  mare,
Sonwe nre ron ds state fnrmse. otheérs were
divided among former tenants or refuzees
from the east. The vountry castles remuain
as rest homes for artists, writers, and favored
officials of the Communist regine,

The families themselves have vanished from
Poland, with a few e¢xceptions. Onhe Radzi-
witf, we were told, still can be zeen in Warsaw,
a tall, aristocratic fieure who wsed to march
in the Communist May Duay purades.  One
elderly Potocki, still handsome and courtly,
bolds g ¢lerical job in Krakdw.

(e chilly spring day we drove to Nie-
bordw. about 40 miles west of Warsaw, where
the palace of Prince Janusz Radawill now
wryes s oa retreat for intellectunls.  The
stately  17th-century mansion stands in a
park of lawns, tll trees, and clipped hedges.

We had planped to picnic in a feld. but
cold wind' drove us 10 ask whethor we might
biring our lunch into the palace.  An elderly
caretaker politely showed us into g 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
pide, aristocratic faces regarded us coldlyv.
Their eves seemed] Lo say:

“Who are these intruders?
manmers|

We raised paper cups of wine in o toast to
our silent hosts,

And whiit table

Minarity Groups Are Gone or Going

The disappwarance of such landed familice
and their holdingz i= another of the profound
changes in Molnnd. - Still ancther is the victual
disappenrance of the minorities,  In prewnr
Poland at least 30 percent of the people were
Poles only by citiaenship,  The polyglot popa-
lntion included 6,000,000 Ukrainians, White
Russinns, and Ruthenians, aod 750,000 Ger-
mans, There were alsp 3,000,000 Jews.

Most of the Ukrainians have been swal-
lowedl upe by the Soviet Union: all ot a few
of the Germans fled, were deported, or have
left within the past Vear 1o rejoin relatives
in Germany. As for the Jews, only about
50,000 are left, ond these gre emieratine as
fast as thev can get permits and visas, most
of them to Israel.  The suase nugjority died
in concentralion camps or in the savage fight-
ing in the Warsaw Ghetto in 1943,

The textile city of Lid#, for examplé, har-

The National Geographic Muagazine

bored almost 200,000 Jews before the war.
On working days the streets of the Jewish
section wsed o swarm o with pushearts and
traders, and with hareain hunters from othes
parts of the town: COn the Sabbath and on
feast dayvs, inoevery orowded home, ancient
prayers were repeated amd  traditions  Jept
alive. Tuoday all this pulsing life is silenced.

Some ol the crowided tenements were blown
up by the Germoans, 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 Country

“1 wouldn't have believed it,” a Jewish
acquaintance toll ue as we walked through
one of these districts,  “When 1 came back
from & Ruossian labor camp after the wur, |
searched these streets for someone—just any-
one—| knew. | didn't ind a single one. Al
my relatives aned  friends had  disappeared
Strangers had moved in where they Hved."

Through the disappearance of her minige-
ities, Poland Tost the farming <kill of the
U'krainians, the technmical and  muinseeriol
talents of the Germans, the commercial
enterprise of the Jews. But Poles will pormt
to the other side of the ledwer. The {rictions,
ani sometimes the killings, that resulted [rom
Poles and minorities living side by side—
these, ton, are virtually ended.

Teulty Poland is a homogeneots country.
About 95 percent of its people now speak the
same language, profess the same faith, treasure
the same customs, mud face the same prospects
toegether,

Il Paland were on another continent, what
bright prospects it wonld have!  The country
has plesty of resources, aned 1,000 vears of
strugele have toughened its peoplé for sur-
vival. But living where they do, can the
Poles keep their doors to the Free World
g ® This guestion was always on our
minds, and still 52 Who can tell?z (e
thing is sure: Poles have long dreamed of
freedom and they still do.

In the years when foreign conguerors oc-
cupied their land, Polish exiles used to sing:

“Pualond has not perished yel
While we nre stll alive. .. .”

Like the Japanese who rebuilds after every
edarthouake, ke the Ttalinn on the slopes of
Vesuvius who replante his wvines after sach
eruption, the Pole is indestructible
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Hikers Tread o Path Between Nations,
Poland [ Left) and Crechorlovakn

i ki pchion ol fhe I iiry Mountumn o '|E'_|I||'|

(loxsire] by pafrols, now wielcomics sighiperes and Fikos
trom the Undted Statew amd Weatorn Eorope:  Cod
mercid traffic funnels through distant check point
Many Poles, escaping to West Gormany at war's end
fled by ihis coundabout route throueh Ceechoslovakia
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Sundny Churchgoer Stops
fier Hepairs 1o Her Hairdo

Bright blve eves and blond hair predomingic
rmong the mountainerrs.  Flereelv indopendent
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et Palinid’s plains foe o thousiand
surtncid] cosds amdd ratlwas irreriled where

iy irTIpEs | |||"|i .J. Fi Hi || UL LTSI ESE
it make the Tiatrys a popular pesofl srea

MMaother onid dauihier v et ,:r'_'_l_--|-_|:|5'

Convertible carrioge. 1 feam gaily  har
=zet], tokes o moantain lamily on G acling
Liima  Lhocholowskn vallew i tkw
Fakopane repfon.  Wood carvers ralsed the

'.'. |'.:-'.II' vl










Diazeling gorale finery coriches a wedding irlradi

merppos moments are few in 0 mountn wiirkdine®. 4 iflohration thaot m

Hrde and Bridegroom

hnoel tor a Blessing







New Polish-Czech Map
Charts a Political Divide

RE than 125000 Natlonnl Geo=
graphic member-iamilies now hoave
The Society's Atles Folio in their

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

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

Map Records FEurope's Shifting Frontiers

As Plate 38, the new Atlas Map will be
muounteéd with a single center fold—a crease
that  almost  touches the old  “Centrum
Furopae” once claimed by HBohemin as the
peographical center of the Continent.  Fame-
e might want o debate whether Bismarck
was right when he nsserted. “Who s master
of Bobemin is master of Europe.”

Twice in the past {oor decades warld wars
have recast the foce of middle Europe. The
chanpes show clearly. Today's international
bhoundaries stand out in wide bands of variois
colors; vesterday's, drawn in 1919 and pre-
served only until 1938, are marked by a dis-
tinctive red symbaol,

A meile of 34 miles to the inch—the most
detailed ever used for o National Geographic
map  of this area—permitz readers o ap-
praise postwir changes: Here is clearly vis-
ihle the westward shift of Poland, which
eought hundreds of German communities like
Stettin and Breslau under Polish dominion
(& maps, page 387 ).

The advance of the 17, 5. 5. R. is also meis-
urabile: #5 puch as 300 miles westward,
making Lithuania again a part of Russia Also
annexe] were chunks of East Prossia and pre-
war Poland. In bobling the tail of Czecho-
slovakin, Russia acquired o short commaon
ieomtier with Hungary—an ares of fateful
mportance in the Hungarian uprising of 1936,

Germany remedns divided,  But the map
reveals how Berlin, no longer joiod 1o the
West by a single corvidor, stands like an
islund only 30 mules from the new Polish
border. Military traihic still approaches the
onetime German capitia] through the old cor-

ridor, bul {ourists may enter by severnl other
roads.  Five high-specd Adutobahnen, double-
lined in red on the Atlus Map, converge on
the partitioned city.

Behind the Iron Cortain readers will fod
revealing chanpes. In East Germany, for
example, the city of Chemnitz is now Karl
Marx Stadt. And Crechoslovakin’s highest
mountain, furmerly called Gerlach, now ap-
peers undder jts postwar name of Stalinoy Stit,
n 1949 hirthduy honor for Josel Stulin.

Some 6,000 place names appear on the map
—cities, wvillages, and natural fentures that
have molded recent history and conld make
tomaortow ¢ headlines,

Mineral deposits spot this area. On the
Cetech-Enst German line, the Erz Gebirge
—Hterally, Ore Moumtains—have long heen
worked for silver, tin, #nc, and lead, From
the ore of Llichymow the Curies extracted the
world's hirst radium. “Today the regiom sup-
plies much of the Communist bloc's uranium.

Despite current politics, the map records
the landmarks of hbertv-loving  peoples.
Lidice, the village whose planmed ohiliteration
aroused the world, stands rebuilt on 8 new
site west of Progire.  And the venernble city
of Krakdw ounrds the tomb of the Polish
patriot, Tadeusz Kodcinszkp, who pided o
Hedgling America in the éause of freedom.

Members may obtaln additional oopies of the new

Molomd and  Ceechoslovakla map, o] previows
Atlas Mups, pestpalil o alll coutitddes, 30¢  each
The Atlas Folio i priced st =085, including postage,
Tve Atlns Mups have boen published: Southenstern
United  States, Southern South America, Notjonal
horks, British [dle=s, amad Poland -Crechislovakia

Avaitahle only  from the National Geographic
Socyfy, Washlingtom 6, [ C

Near East Wall Map

morw acariahle o membery

With the world's eves lgcused an the Near
Easl, Society 'membyits cam lollow events in
thise purbulint lands on their 41-bv-2%-inch
wall mup, Lands of the Bihle Today. New
mictmbers desinne-oopies of this dethiled 10-colm
tmap, eovering countrles of the eastern Meldi-
terramnean. may orer them from e Natinnul
Geographic Soviety, Deplttment 86 Washing-
tom 6, T C. Trices: 51 cachh on puapor; 52 on
labirke, pestpabl. loides (o plice names, 00
All remittances payvable in 1. 5. funds.
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The White Horses ot Vienna

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

Hiaxtrations by Notiond Geogropkic Photographer VOLKMAR WENTZEL

HE great double doors at the end of the

I riding hall swing slowly. slowly open,

mived by invisible hamls. The violins
of Bizets “Arlisienne Soite” bredthe o gentle
invitation, nnd from the gloom of the passage-
wiy the first horse and rider, an apparition
in brown and white, move gravely forward
into the hushed arena.

A tall, fron-eray man with lean, ascetic
cheeks amd grieving mouth, the rider sits his
snowy stallion in complete composure, hands
as still as marble, back firm, boots straight
and triunquil, eves fixed abead, Under him
his horse moves with quiet pride, [ts neck is
archied, its hoofs spurn the smooth-raked sand.

Seven other riders in file follow the leader.
Soberly uniformed in the cinnamon livery of
a byzone ery, they exhobit the same m-
passive, taut control of themselves and their
mounts, HKeneath the many-faceted chande-
liers—Christmas trees of dripping jce—they
parade the length of the gold-andsvory hall
until, approaching the lofty portrait of Charles
VI, they doff their two-cornered hats in wide-
swerping sulute (next page).

Austria Preserves a Grook Legacy

The delibérate, majestic gesture wrings: a
spurt of applause from the audience packing
the double balconies. For the spectators in-
stinctively recognize in this homage more than
a formal tribute t6 an imperial patron of the
Spanish Riding School. They sense here n
willing acknowledgment by today's riders that
they are the trustees of a fragile hut precious
teadition  of horsemanship that has  been
passed along, by word and expmple, from one

generation to another through the centuries,

This high and exacting technique of dres-
sage, once common (o the Gieek world of
Xenophon, sank out of sight in Roman and
medieval times, emereed zgain in the Renais-
sance, and came to full lower in the imperial
courts of the 158th century. Today | survives
in its purest form only in Vienna, home of
the Lipizzaner stallions.

Art ol the Disappeari Rider

Should anything happen to the school and
the thin line of continuity with the past be
snagpped, more would be lost than the liveli-
hood of a few score horzes and riders. An
art form of great subtlety and power. as ab-
stract and as moving as the ballet, would
vanish from the worlds coltural  beritage.

Horses walking., That s all that the stal-
lionz of the school troupe are doing when Cal.
Alois” Podhajsky leads them into the hall to
begin the quadnlle.  Ts there anything excit-
ing about a walk?

{One might not think so, Yet the spectators
hunchid over the red-velvet balustrades seem
almost hypnotized, drawn into this tense spell
in which horse and rider appear to move ns
in & dream. Some of them mav Know, others
merely surmise, thiat it tnkes two yvedars to
teach a Lipizzaner to walk. But all of them
resporiel 1o the achlevement: the high knee
action, the stately wvertical carriage of the
bead, the =Heht downward thrust of the
hannches, the precise and delicate placing of
the feet—in sum, the Indefinable impression
of ereat vitnlity under the most sensitive and
upobtrusive cootrol,

Prouwd., Poised, and Precise, a Lipizzaner Floats in the Spamsh Step

For four centuries the Spanish Ridfing School. a troupe of superhly tradoed sisliions anid

their dedicwte] dders. has hrought eguestrinn gy 1o Viehna.

Liptezaters ke their

name from o stud farm in Equilé Liglezano, Yugoslaida, snd their sncestry from Spanish

gl Arah  sEraims

Here Coli Alois Podbajsky, the troupe’s lesder, practioes ihi snwe

classic galt pletored above the giillery o the poctrait of Emperor Chades VI, an early

hipclactor of the schorl,

When Peoatha ks quit the bomb-torn Austrlan capitinl with lils

borsed in 1045, he volled wp the roval portrait snd cwreied it to sality in oo catile car,

arimnnl Cesapraphiic Sslnle

40U
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Here, indesd. we come near the henrt of the
haute deole.  For the objective of this de-
manding discipline is not so much the hack-
meved poal of “making the man and his mount
seem  like one,” ns it is that of causing the
maan hinself virtually to disappear.  So serene
must be the rider in his seat, so diszuised
or invisible his puidance by the presure of
thigh or heel, rein or body welght, that the
audience’'s attention shps away from him al-
together and becomes focused wholly on the
fluid movements of his horse.

Numes Link Horsemanship ond Ballet

Those movements range {rom the exact per-
formance of walk and canter to the pigffe, a
sophisticated “trotting on the spot,’" and the
passape, or Spamish step, which Colonel Pod-
hajsky describes thus: “The horse throws the
diagonal pair of feet upward with the greatest
of energy and pamses o moment longer than
when trotting.  This awakens the impression
that he sways [ree of all eurthly weight.”

The feats also mclude pirouettes i hall
pirouettes, the mincing cross-steps of the plid,
the intricate weaving and shuttling of the
quadrille and pas de frofs—and much more.
Most dramatic, of course, is the "work above
the pround”—the cowrbette, levade, and
capriole (opposite and pages 415 and 416).

Stylized these various exercises certainly
are,  Yel, parndoxically, they are all Buasecd
upim the spoantaneous action of the horse in
nature, a formalization of the leaps and kicks,
curvetting and prancing that can be observied
In any pasture. Nothing artibeial or gro-
tesgue enters the curriculum of the school—
none of the three-leawed pallops, the buck-
wand canters. the waltz steps of the circus and
the: trick-riding ring. Each movement simply
develops to its ultimate refinement a natural
e or position.

An antigue wrt, if vou will, but one with a
curiogsly timeless and universal appeal.  Em-
perors and archdukes, kings and gueens once
praced the salleries of the riding school: =0
concerned with its work was Emperor Joseph
IT that be requested weekly reporls on the
progress of ench pupil.  Today in republican
Austrin roval visitors are rare. and the school

The National Geographic Magnzine

falls officially under the aegis of the Minister
of Agriculture. But each performance fitids
the hall crowded with commoners no less en-
tranced than were the aristocratic spectators,
aril  cherishing quite as  possessively  this
unigue national legncy,

Perhaps they voloe it the more hecause it
was so neatly lost.  In the clesing days of
World War 11, us the guns of the Red army
were thundering at the gates of Vietina, Colo.
nel Podhnjsky confronted # desperate situa-
tion. He had managed unoltrusively 1o
smugele many of his stallions out of the city
to 4 refuge at 51, Martin im Tnnkreis in Upper
Austrin, Buot the Naais batked ar dissolving
the schood pltogether: the peaple, they arpoesd,
would tnke it as o siwn that the Jiz was .

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

Lipizzaners Gallant Under Fire

“The horses—they behaved like veterans,”
the colonel told me.  “Magnificent! The alre-
ratd signal would sound, and, without even
breima called, they would calmly file out of their
stalls, ready to take shelter in the pussagewny
alongside the riding huall. A bomb would come
down- —cragh!—in the  Michaclerplutz, the
plass would fall around ue like hail, and the
Lipigzaners would crouch down, down, down,
like this"—and he beld his palm out At
“until the attack wos over, antl then they
worlild just get up. They shivered.  But they
mever paniclhed.”

Nevertheless, by early March of 1945 Colo-
nel Podbajsky knew that Vienna mizht soon
bee without heat, light, water. Somehow, he
must get his horses away,

"I went to an officer | knew in the Tens-
port Sedtion aml demanded boxcars for my
stallions and fodder and gear. He threw up
mis hands. I don’t have enough even for
munitions, much less. vour precious  horses,
be sald.  But T knocked upon his Austrian
beort, and in the end he produced them.”

With on Electrifving Leap, a Smilion Beging the Conrbetie
Thoogh the =chool's Lipirrsnets are gGncommoly supple and sttong, onlv o few among the

wleed trowgw can master the arduisis  oourbisite

From the crouching  levnde LT

(pae 4151, the borae springs into the aip and executds three or more laipe forelies never
tosching the earth.  Riibiers 5 this shoiil “abive the stiind"” e To stlrrups
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Cruickly the colong]l packed the school’s
trophies, hid the great chandeliers, rolled up
the huge portridt of Charles VI, and puot s
charges aboard 8 westhound fremght.  Strofed
and bombed, the trmin crawled  haltingly
thrisnugh the night like a wounded animal, z2-
zavwing, hidinge i tunnels, waltine for hlown
rls to be replaced. The 250-mile journey
o S Maortin im Innkees ook SiX cays

Helatively safe in 8 castle once used 855 n
slare on the ald coasch moute, the white horses
witited] patiently while the broken Nag divi-
sifis  reeled  back UL WNEY l:r'lll..L:!:- el thie
Américan XX (Corps took over. (On the list
day of Lhe war 10 Europe, Gene Dieorge S, Pet-
ton, jr., and Under Secretary of War Robert
Fratlerson attended a special performance o
the achonl troupe n their honor

Al its comclusion the colonel, mounted on
his fuvoriie stallion, rode alone to the gen-
eral's box, saluted wath a wave of his onld-
cockaderd hat, and [vrmally requested Pitton
o (ace the school under American militar

Rings ot the Condress ol Vienna
Look Dvown on an BEguine Carrowsel

In the sume magnilcent hall o wsed by foday’
smanlsh Ridinge School, notabiles of 1814 watehed
A AT IOFEITINEL £ fTinn bt =l turhoned
heads, frande in Lhe queadrille, and practive leag
LE otteT PRl L hall &duzeel the St s

wsogund and fure bt o blood =eoed from the
1§ -I'I| 1L il i I'-l |:| AENEET W] | l||:: |I||Ili| I !|_|'
K atran knmnghis Aodled] crremomboigsdy



Patton, who ke Podbhajsky ol
bern an Olvmpic Games equestrian, consulted
with Patterson and agreed

He flew Podhaisky to
Czichaslovaki,
General Patton's ndvanee units, while resen

protection,

He went [urther

Hisgtoun in where ane ol
ng a proup of Allied prisoners. had éaptured
L string of Lipizzaner brood mares, foals, amd
hreeding stallions. This herd, driven north by
thee Npzis early in the war, was made up of
horsee from the Avatrinn stud farm ot Piber,
from the Yuposiavian stod ot Demac-BRapija,
nnd from the Yuogosiavian villaze of Equile
Lipizzano, from which the whole greal strain
of Spanish horses takes ifs name,

Col. Charles H
peninl German general of the exastence of this
erpuree tregsure-trove, hod =ent o German pris-
oner on o bicvele throwgh the lines to contact

Bleed, inlormed by nocon-

s SBirssiiin @l Y IeunsE

Lhe herd’s supervisor, Capt. Rudaolph Lessing
Mountine o Lipizraner stallion and
another; Lessine had retorned by
confer with Heed

Plans wier
Lessing  felt hanidle s
own herdsmen, but the 85 troops gunrding the
M rverthe
less, he and an American officer slipped back
W Hostoun to orzanize the coup, and two
dnvs lnter the Americans went into action

lending
miocht tno

hurriedly deawn for an aitonck
|1|.r|r-|.5|:_'[Ir e ciolil

barder worild be another matter

After n sharp ficht, Reed's troops hroke
through the German delenses, leaving TG
enemy deadd, and swept into Hostoun.  The

nrisoners were Troed amd, within a few weeks
all the school's breeding stock huad been con-
voyved actoss the Trontler to salety

I'he nucleus for the rebuilding of the schiool
troupe and 15 stud was now assured

W07
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The White Horses of Vienna

For 10 pustwar years the Lipizzmners wan-
dered in the wilderness, exiled from their
handsome hall in Vienna, Neither bombs nor
shells had destroyed the lovely creation of
barocgue architect Joseph Emmanuel Fischer
von Erlach, but it stood in need of more re-
pairs and refurbishing than the busy capital
of an ocvupled country could  Imumediately
afford, Among other projeécts, the rebuilding
of the Opern came first, and while that was
being accomplished, the Opera’s scenery was
stacked upon the Noor of the riding avem.

Colone! Podhaisky, stumbling upon the cld
cavilry barracks at Wels, where he hae first
learned to ride, made it the school’s intenim
hendguarters.  From bere he took the “first
team”’ on repeated tonrs of the Westérm World
—Switzerland, Ttaly, West Germany, Scandi-
navia, Englind, Spain, Portugal, France, the
Netherlands, Belomiom, the Umited States.®

Then, in the aptumn of 1933, the Limez-
ganers came home.

“Tt was the greatest moment of my life”
the colongl confessed. “When T had left the
school in 45, with Viennn coming diwn
around my ears, | had thought T would never
see 1t again,  Yet here we were, puthing on a
wala performance for members of the cabinet,
for Parliament, for the diplomatic corps—
evervone—and do vou know, it was exactly
220 wears since the opening of the riding
hall! | wrote the dates into the sand of the
areng. for all to see: 1735-19535.7

School Pates from 1565

The beginnine=s af the school itself, of
course, po even [orther back: m 1563 a state
document noted that money was allocated for
a ritling grovnd in the Hofbure gardens, And
in 1572 there cropped up the brst reference
te the “Spunish Riding Hall™—then a wooden
building on what is now the Joselsplatz.

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

Basically, the Lipizzaner derives Trom a
fusing of three bloodlines—Andalusian, Arab,
and, to o leszer extent, Vilanog., The Anda-
luginn hod been famous even in Caesar's time
ns a swift. courngeous, high-spirited horse.
When the Moors took over Sparmn, they crossed
the native mares with their own fine desert
steeds, andl, in the centuries that follewed,
they refused to permit adulteration of this
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stock by mixture with the gross, heavy-gaited
war horses of Western Europe.

With the fall of Spain to the Christinn
knight=, however, the Arab-Andalusian was
hrecl to the Vilones of the Pyrenees, a taller
and stronger hurse. The objective was 1o at-
lain @ mount powerful enough to bear an
armored rider, vet still agile and Aeet.

The experiment proved a distinet success,
anrl the new strain soon dominated the rovead
studs established in [taly, Denmark, and the
Hapsburg Empire.  OF all the breeding farms,
the one set up in the obecure village of Equile
Lipizznnn, néar Trieste, by Archduke Charles
of Austrin, proved over the vears the most
satisfactory, Its rugeged, limestone terrain
served 1o, keep the Lipizzaners in excellent
fettle, dinews toughened, gait elustic, bones
strengthened by the minerals in the sparse,
sun-haked grss.  Betore long, the term
“Lipizzaner” came to be the very definition
of the Spanizsh horsé at its poblest,

Mares and Foals Frolic Like Poppies

With the dissolution of the Austro-Hun-
eparian Empire and the loss of Trieste to [taly
at World War 1's emd, the stud moved 1o
Piber, a S-vear-oll village 13 miles from
Graz. | went down o visit it one day in June.

Some 130 Lipizzaners pre guartered here
now, under o staff beaded by Dr. Hene
Lehrner. A slender young man o jodhpurs
el dark glasses: a niding crop tucked under
hi= 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
nround us like a batch of inguisitive puppies,
mitzling our pockets in search of a posible
carrol or lump of sugar, the mothers no less
curiows and mmsistent than thelr ofspring.

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

“Wot o me. But T can understand vour
syurprise, perhaps, at their difference from the
Thoroughbred. The Lipizzaner, vou might
=ay, 1= 0 baroque horse—compact, somewhat
thickset, with occasionally o rather heavy
neck. But vou mustn’t judge himoas he
browses o A pasture.

* See “Now York Apnin Hadls the Horse,™ by Walter
B. Devermun, Narmwsar Gencearme Maosazrse, No-
vember, 1954,
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Larélree and [nconfined,

Laolts Enjoy Their Fling
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“When wou see him with a good rider up,
he's an entirely different animoal—taut and
proud amd full of grace. The grace is alwavs
there, implicit in the horse and his basic con-
furmation. But vou may misz it oin the
moadow, just as you mizht pol recogmze i
ballerinn wearing ber overcost and sitting in
a tramcar.”

Resting my notebook on the velvety rump
of & near-hy fonl, ‘1 scribbled steadily for
some minutes as Lehrner tulked on about the
characteristics of a Lipizmner—thick chest,
large, impid eves, long and broad back, low
withers, musculinr legs.  well-shaped hoois,
height of about 14 to 13 hamds, great docility
and intelligence.

Superstiion Smiled at—but Not lénored

“Whast about the bead?” T asked, “In the
olil paintings at the school, the Lipizsaners
venerally have o somewhat ramlike nose.  But
most of these mares seem quite strajght nosed,
Has more Arab blood been introduced over
the yearss"

“There was quite o strong infusion of Arab
Blood in the early 19th centurv. through the
Siglavy line, at Equile Lipizzmno, But the
mare important fact is that we've been delib-
erately breeding away from the ram heards—
1 selection within the mmee, vou might sav.”

“And yvou're concentrnting on white?”

“Technically, we call them gravs. But for-
tunately, we produce an occasional bay or
bluck o cream-colored stallion, ton” He
erinmel.  ©1 sav “lortunately” because there's
a superstition which holds that Austria has
fallen on bad times in the years when we
didn't have o non-gray among. the school
troupe.  There wik 1809, for instunce, when
Noapoleon invaded, our country; 1934, when
Dalliuss <ot up his dictatorship: 1938, when
the Nazis swallowed up Austrin altogether.

“mee ihat little bay foal over there by his
dam? We smile at the superstition, of course,
hut all the ame we ke very good care of
him!™

The bay foal was not particularly con-
spicwous., Al Lipiesaners are born dack,
reminiscent of their heritage from six great
Anclalusian sires—Plute, a dappled gray from
the Denmuirk <tud, bom im 1765 Conversano,
n Negpolitan black. 1767 Neapolitano, a
brown from Naples, 1790: Favory, a dun-
hued stalllon, 1779; Maestoso, a gray, 1773;
aml Siglavy, an Arildan grav, born in 1810.
The wvoune Lipizeaner doesn't acouire its
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handdome mitk-white coat until it is from
three to seven years old,

High spirited, often fiery in its bearing,
the Lipizeaner is yvet fantustically  gentle—
largely beconswe from birth it meets nothing
but kindness.  Its mildness comes not from
being cowed, but, on the conteary, from being
free of fear.  Slow to mature, the vounyg stal-
linn does not enter the school until be is
nearly four and will not be fully trained until
he ds ¢ight. At the age of two, when a Thor-
oughhred is earning his opts on the race track,
n Lipizzamer is still spending lonyg, carefree
days on Pibers Alpine mesdows, anfamiline
even with & snafffe,  On the other hand, ot 25
the Lipizzsuner may still be g star performer
in the riding hall, and the Thoroughbired be
long since depd or retired to pasture.

At three yvears and o half the voung stal-
lion finally joins the school troupe, His life
of freedom is now behind him: henceforth

his world will consist of the stables along the

Reitschulpn=se and the riding hall across the
strisei.

Il iz a world compounded of affection and
formality, great demands and great respect.
Morning after morning [ have sut in the quiet
cunlit hall and watched the novice stallions
brought in, one by one, for their intensive
individun! schooling.  Bright eved. eaper.
nervous footed, they donce forward as if made
af tight-coiled springs, vibrant with a kind
of ardolescent passion to perform.

An Exervise in Ulnderstanding

Their anyiety is underscored by the atmos-
phere of the arenn; the solemn silence is
broken only by the occasional bark of an in-
strctor giving a comunand o some apprentice
or berating him brefly in stinging Viennese
for n particularly horrendouss 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 unmistakably
dominating it, too, s Colopel Podhajsky,
schooling- his own string of stallions or ap-
prajsing the work of other riders. At 59, hard
and spare as a leather crop, relentless in his
quest for perfection in himsell and others, he
seems Lelepathically nware of every movement
in the ring, every slizht mistike.

Pausing between a1 chapnpe of horses one
day, be talked to me of the school's philoso-
phy.  “This drill,” he =aid, “vou must not
think of it gdmply as discipline, as mechanical
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The White Horses of Vienna

chest, wave them from side to side, ar hold
them strajght down like sticks, No matter
what his position, his balance never wavered
nor did his back somp.

In the middle of the arenn an older member
of the troupe was schooling a young horse “he-
tween the posts.”  From a padded halter, two
short straps ran to the wooden pillurs; the
hirse, urged on by his instructor, performerd
Wiz exercises in place (page 415). By pruc-
ticing such movements as the piafie and the
leviide under this kind of control, the stallion
strengthens and lowers his haunches, renders
all his musgles more supple, and unconsciousiv
provides his trainer with clues as to where
his specific tnlents may lie.

For while all the Lipizzaners take part in
the “schonl on the ground”—that is, the
stylized walks, trots, canters, pivousties, the
piaffe amd passige, and lateral movements—
only o few especinlly gifted stallions can go on
to master the great leaps of the “school above
the ground.”  And of these, each will concen-
trate upon one parbicular exercise: hallotade
ur capriale, courbette or croupade. No one
Lipizzaner has ever learned to do them all,
and Colopel Podhajsky i= guite certuin: none
ever will,

Ol Horses Teuch Fledgling Riders

The process: of learning in the school is
curiously reciprocal; the old horses teach the
fedeling riders, und the vetéran instructors
sphowl the young stallions, A wise and learmed
Lipizzaner can provide a rich education lor o
nowice rider, but he also can and sometimes
dioes moke a fool of his master, Many a tale
i=-told in the stables, with a-slap of the thigh
and a Tich gufiaw, of pretentious pupils who
took their mount's effortless performance a< i
tribute to their own equestrion skill—and then
were dumped onto the sand by an unscheduoled
capriole or courbette.

The bond between rder and horse, how-
ever, & more apt to be close and even un-
canny. Each ‘man has four borses which he
alone may ride amd educate, or be educated
by. He lives and works with them, day in
anid day out, untll he Eonows their moods and
idiosyncrnsies better than those of his wife.

In the riding hall this rmpport con be sensid
in oneness of action.  In the stubles it bubbles
oul in moce overt expression.  The colonel,
rigidly correct in the ring, sheds his formality
at the door, vlacdly, like n <tiff collar,

I was ‘with him one morning when he padsed
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before a gleaming mahovamy stall, robhed his
cheek ngainst the stallon’s putthrost nose, and
expliuined to me: “This one, he i o great
strow eater:  Fle would eat his whole stall i T
ket him-and, by morming, there would be no
strow and he would be fot, ach, like this., . ."”

At another stall Podhajsky entered and
tried to protect his coat pocket from a forth-
right attack. “Ja, ju," he murmured, “sugar.
But not only sugar. A little love. too, eh?
That is what g horse wants: However, in
the endl, vies, some sugar,  Of course.”  And he
parted with a handful poured from u small
leather proch,

He turned 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 vawnine dachshund aside
40 that 1 could sit down on the sofn near his
desk, nnd folded hs own lank frame into a
dangerously fragile gilt armchair, The dog
urrowed down beneath Podhajsky's discanded
overcoat pmd disappeared.

“In my next life | sholl he a dachshund,”
declared the colonel.  “Now, as the director of
the school, 1 must begin every day al seven,
and work six full days a week, If | were just
Huyrnirrfm.: and ot a trainer and a rider,

-But I think it is better this wny.
{Hhunviﬁr, the men start saying to them-
selves—'Jn, vou talk it very well, hut—can
your o it yourselfz" "

With n sigh Podhajsky tan his fingers
through his hair. “ Before World War 1, you
could have gone to almost any court in Europe
andd foupd an excellent school of classical rid-
ing. Now? Now, there is only one.”

He stared through the tall windows which
gave on the Michaelerplute, “We must live
for the school. Ofer our lives to it!  “Then,
perhaps, little by little, the light will grow
from the tiny candle we keep it here, and the
great art—the art of the haute fole—will not
be snuffed out.”

Later. ns 1 rose to go and we were shoking
tuineds by the door. he returned to this theme.
Talking partly to me bl possibly more to
himself, he said:

“These are drab materinlist times,  Dral!
Surely, if we tan let into them one beam of
clegance, of splendor, of glorv. from the an-
cient classicn] world . . . that would be worth
aman’s life, no?  When [ am tired, 1 tell my-
seli, yves, it would.™
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After six years of experimentalion, a U tak swoman
has learmed how to preserve flowers indefinitely

Blossoms That Defy the Seasons

By GENEAL CONDON

With Photographs by David 8. Boyer, National Geographic Steff

" owig d snowy, blustery doy. and the
I-lp.mr-h:r who tang the bell of my front
chowor - said

“Ma'am, | want to ask you just one ques-
Uon—are they renl?" '

“Are what real?"”

“Fhose fowers in your window! ™

| smilidd. He hod been staring at a houguet
of rasks, britlal wredth, vellow marigolls, and
white ‘daisies | had arranesd in our north
window. “See for vourself,”” T said.

He walked in, and when he cought sight of
a score of other floral displays: around  the
room, composed of nearly 40 varieties of
blooms, he grew really excited, Bending over
a spray, be turned suddenly and =aid:

“Oh. They're dried, nren’t they?”

| =et him straight 2t once.  In as authori-
tative a voice as 1 could muster, | siid: “Na.
Theyre not dried. Thev're préserved.”

And there's n world of difference, o gulf as
broad as that Detween a mall-otder smock
and the creation of a Parisian couturier, To
me, “dried flowers" soggests those conglom-
crtions of desicoated weeds, pods, and ever-
Instings that srandmother used (o sather,
hang up=ide down in the dttic for 4 while, and
then stoff into 3 vase. [f thev Jooked o bit
dull, she could plwavs splash them with o
little gald or slver pafnl

o wo Flowers React the Same

That isn't for.me. My ohjective ic to tnke
o fresh garden flower and presecve L so per-
fectly that every graceful petsl nnd stwmen
and Teaf retains its natweal tnt and shading,
aglow with its orijooal splendor, T want to
crepte a fower that | can't tell from a fresh
ot wxeept by touching it

Impossible* No. But difficult—yes, 1've
put in-six years of punstoking study  and

experimentation. twelve to Gfteen hours o
day, seven davs a week during hlooming time.
Anid 'm still discovering how temperamenial
a flower can be. No two hlooms, even though
cut from the spme branch, react Lo treatment
in the same way; like children, one will re-

spond like an angel, another like o brat.

lden Clame from an Old Cookbook

I found my clue to flower preservation in
—of all thinps—an old cookbook that he-
loned to my mother., Somewhere between i
formula for removing warts and some adyice
on how to take stains owt of linen. T Ccame
upon the ‘declaration that “Fresh flowers
buried in =and for two wedks will hecome
permuenent and retuin their color and form.”

Thiut was all. Busy with two small chil-
dron, 1 hod no time for further investieation.
But | tocked the information swav in my
mind, and 10 vears Luter, in Greeee, | pulled
it out agnin and started 1o work.

My husband was stationéd in Athens in the
United States Foreign Service. and the wife
of our ambassador was orgonizing a Caval-
cade of Greek Fashions to gain imternational
recognition for pative talents, She asked me
to create some flower jewelry o be worn
with the Greek Fowns.

I accepted the assignment, osine sepds at
first and then turning boldly to buds of the
nink almond, the bachelor button, and the
daigy.,  Luader, remembering the cookbook
recipe, I tried, with vatving desrees of suc-
cess, a Tew full-hlown Aowers.

A few venrs later, in Karachi, | returne
to the experiment. A akistani winter and
spring meant warm, relatively dry weather,
and there was, heaven knows, no shorthge of
samul, The chief problem was to find flowers.
Fortunately, our hotel maintained Iusurious

Blooms of Bydone Summers Glorify o Salt Lake City Snowman
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To preserve flowers. the author uses the solt. dentle sands {ormed
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Blossoms That Defy the Seasons

tenth of the mooth, when the gusman arrives
to read the meter.  As his glance takes in the
mage of cans and bowls and boxes and strings
of preserved Aowers extending from wall to
wall, he looks pitifully at 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 has had his trosbles, too. Once
he came home from college for the holidays
and, since we were somewhat crowded, had
to sleep in the basement. Across his bed
stretched ropes of sand-dried blooms—a can-
opy of lilace, in fact. | thought they were
lovely, hut he complained that when he first
opened his eves in the morning he thought he
was underground “pushing up the daisies.”

Another wurning: don't peek too soon at
yvour buried blooms, When I'm ﬂ.]hr.':t'irm.'nt—
Fm: with a0 new wvariety for the fret time, |
huve o particularty hard time waiting for the
drying period to pass. [ tell myseli; this
tvpe may not contnin quite as much moisture
as the others  Surely, just one little look. . .

The result is alwavs the same: the flower
Hijis.

Suppose, however, that you've heen a model
of self-control. The flower is ready, and it's
time to uncover i Hold the box in your
left hand and uge the Angers of vour right as
a sieve s vou slowly pour out the sand.

Pick up the flower by its stem, pever by
its petals.  Set it ypright in another container
of samt and clean it with a soft camel '=-hair
brush and 4 wisp of cotton. Some fowers,
with rather waxy surfaces, may retnin a few
stubborn groins; use a flat wothpick, very
mingerly, to remove these, and follow with a
light hrushing.

Butierfly Adds g Final Touch

Your fAower, cut shiwt to hit into its dry-
g box, will need an extra stem and more
foliage. You can dry all the stems vou wint
smply by exposing them (o the air, but the
foliage should be sand-treated. Toattach the
leaves, slice the dried stem with o toothpick,
apply: a dab of glue, and then insert the it
of follage. Stems, since they turn white, must
be stained the proper shade of green.

You may wani to add a botterfly, as |
often du; for a winter display it i=, [ think,
the fmal touch. Teo do this, start the pre-
viouns summer, net in hand, and never mind
if the nejghbors think you're a bit daft, Hold
vour quarry by the wings and touch its nose
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(T guess butterfies have noses) with a' pluog
of cotton saturated in ether or cleaning fuid.
The butterfly goes to sleep like a babry. Later,
when you're ready to complete your floral ar-
rangement. attach it to a peta] with a drop
of glue (poge 427).

How do you display preserved Howers?
Just as yvou would fresh ones. bt with this
difference: they're light as feathers and must
be wel anchored,  For shallow bowls, use
floral clav; for tall vases. sand.

Everything Saved but the Scent

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

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

And one last admonition. Watch out for
certain hard characters, such as the irs; mine
have all turned as transparent as glass.  Lilivs
of the vallev are apt to become quite yellow,
while most réd Aowers tend 1o darken. Coral

and pink hybrnd petunins fade to a grayish

lavender, amid poppies drop theirr petals,

But don’t be discoursged—nature is a
spendthrift.  Neither vou por T will ever pget
around to preserving all the Aowers that can
come from just one packet of seeds. Hegin
with the simpler forms first; a diisy. a holly-
hick, a tulip, Then, when you've acquired
the feel of the process, w0 on to more com-
plicated varieties,

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

And even this can be subtly overdome by
the wvery perfection of preservation. My
greptest nocolnde, 1 think. came last winter
when a woman census taker appeared at my
home. It was hitterly coll, and as she
stepped  into my  living room and Tooked
pround a4t the bundreds of vivid blooms on
display, she cried out in pleasore:

“My, vour house certninly does smell Tovely

with all these flowers in here!
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Color cuomeras record for the first time @ Tobulows courtship
ritual, acted out by Greater Birds of Paradise transplonted
haljway eround the world to a2 remote West Indian islct

Feathered Dancers of Little Tobago

By E. THOMAS GILLIARD, Associate Curator of Birds. American
Muoseum of Natural Histpry, and Lewsder, Natlonnl Geographic Soclety:
American Museum of Naturnl History Littde Tohoge Expedition

With photographs by Frederick Kent Truslow

- TOBODY, ag n rule, expects to find ele-
prhant= in the Adirondacks.

Yet here we were, crouched inoa
steaming blind on a ting West Indian island,
hl!l;]-i‘rl:ﬁ.: Fis :I-T”'.'ih I:ll'l a8 II‘I.I.HT"} Elid II'!'-.E-. 'I'lﬂl.
of place: the Greater Bird of Paracdise.

These extraordinary ¢realures; native to/the
Artt [slands off distant New Gumea, had been
broosht to miledlong  Little Tobago hall a
century ago by Sir Wilham Ingram. Bul how
many had survived*  And could we capture
an fikm the [antastic mating dance that 1 hadl
thres times gone haliway around the world to
see—amd each time had failed to photograph?

Explorer's Report Never Verthed

We waited i our canvas blind—Fred Tras-
low with hiz wires and batteries aind telephoto
lenses. 1 with sn electrically driven movie
camern—choking off our couzhs, whispering
oceasionally, but scarcely diring to move.

I thought back glumiy to the story that had
brought me to Little Tobago, Could Alfred
Russel Wallace have been wrong?

Almost eshactly o century ago the great nat-
uralist and explorer reported an amazing per-
{ormuince of Greater Rirds.of Paradise (Pera-
disury apoda), a rveport that had not Heen
confirmed, except through secondhiund  ac-
counts of nntives. from that day to this.

In May, wrote Wallpce, the hinds congre-
pate deep in the forests of the Aru 1slands,
i tries with immense, spreadding branches,
“Un one of these trees a dozen or twenty full-
plumiged male birds assemble together, ruise
up their wings. stretch out their necks, wnd

elevate thelr exquisite plumes, keeping them
in a continui] sibration. Between whiles they
flv ‘across from branch to branch in greal ex-
Citement, so that the whole tree 15 filled with
waving plumés In every variety of attitude
and motion.

Walluce Mustrated his story with a wood-
cutl showing dance trees full of males whose
plumes cascaded like golden waterinlls. Two
bBowmen lurked amid the bheanches; a third
retrievid a hird from the ground (page 4348).

Well, that 'was vivid and detniled enouvh.
Hut when | went to sastern New OGuinea and
studied the birds of parndise there; | found
that they behaved quite differently ®  Each
male it only defended o solitary display limb,
bt rarely tolernted another moile near it Jt
would have been impossible for natives to
have hunted these birds as Walluce said they
dhicd in the Aru lslanils.

Different Species Sametimes Look Alike

Had the explorer, sick during much of his
stay in the Arus, trusted stories told him by
the natives? (r had Wallace and | been
waiching the courtship displays of two quite
different species of hirds, each with its own
onigque manner of attracting a mate, that
happened to look rather alike?

Scientists  distinguish between species not
primarily by appearance but by differences
in courtship and reproductive behavior, Was

# See. in the Natmwarn Guoceaprsswr  Maoarrss;
ihow Goima's Pamadise of Birds,” November, 1951
bhvew Guinea’s Hive Binds amd Stope Age Men”

Apnl, 15355 “To the lamd of the Headshunters,™
Cictoluer, 105%, wll by E. Thomiss Gl liwed,

Troiling Plumes of Gold, a Bird of Paradise Bugles His Call 1o Dance

The setring: a theatgr of bare hranches deep imon tropical forost

The plavers: masnifi-

vently vostamed males of the Grenter Bird of Poradise. Here at dawn the curtain goes up

on the frst complete coyrizhip ntunl eyer photoguaphed ™ the wild
the mater of cerrmonles spreads coffec-colored wings and listens {or the anzwer-
The show moes on oven ihough females often fall to attend

L g
e crua ol his fAvals
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Feathered Dancers of Little Tobago

it possible that Wallace's vellow-plumed Aru
Islands birds and the red-plumed ones | had
seenl in New Guinga were separate species,
amdl not merely varieties of the same species,
as science hnd =0 long pssumed ?

This was the puzzle. Now, hoping to solve
it—thanks 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 bling op
Little Tabago, waiting not very hopelully for
the descendunts of Sir William's binds of para-
dise to show up.

Actors Preen Before the Dance

Lying there in the forest hour after hour,
Frad and 1 ived in o state of perpetual fros-
tration. The days drogeed by fruitlessly, We
were coming to the hottest part of the year,
Trees stood stripped, lifeless. stark  and
strangely out of place among hambods and
chaffering fan palms. Raofts of stony clouds
swiled the brmzen skyv, scarcely casting a
shadow ani yvielding no drop of rain.

Then, one morning, our ek turmed,

We were slumped bebind the blind as dawn
filtered through the forest.  Several male birds
of parndise began calling from near the top
of the island, and were answered presently
by bupling {ar down the dope. Soon a male
called out distinotly o few vards from e

Shortly after six o'tlock he flew directly
m front of 45 gmd perched on o horfzdntal
limb., Wiping his bill several times on the
brunch. he preened actively for @ minute or
two, then called vut in a rich tone that must
hove carried a good quarter of o mile, Some-
where in the woods a bird replied.

The male in front of us shook his chest
like a wet dog deyving himself and resumed
his preening, running his long tail wires me-
thodically through his bill with a rounidhouse
sweep of his head. More intereste] now in
displaying, he stretched each wing separntely,
tightened] his body feathers, and emitted four
or five deep “awk-awk-awk’s" in rapiil succes-
sion, squeezing his wings against his sides as
if 1o press out the sound (oppaosite).
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A pird bugled in response. and he renewed
bis invitation in guickened cadence. Between
cills he fanned his wings and held them stifity
apen in a sort of heckoning gesture for twenty
seconds or more, his head elther hidden be-
neath his wings or raised and twisted over his
shoulder in a curiously fixed manner. Fre-
quently he reared up a= if to dive, his flank
plumes casonding up aned down,

Hiz excitement grew as o long-plomed bird
displayed at first in a near-by tree and then
safled directly onto the main stage—a series
of three or four sloping himbs,

The calling back and forth stepped up in
termpo,  Suddenly, both hivds broke into an
amaxing dance, charging along the tops of the
miain display limhs in nearly perfect time.
sturting and stopping as one.  They reminded
mie of two golden circus poodles performing
to the same tune. Most unexspected of all,
hoth gave vent to a series of syochronized
calls that provoked a new spate of charres.

Brought to an apparently unbearable pitch
of emotion, the males biroke off their syn-
chronized pattern amd seemed to lose partial
control of their movements., As if crippled,
they dragged a leg along the perch, shulfling
sideways, but still scurrying, head downward.

isplaving Suitors Resemble Flowers

The dance that day ended here, but on o
ubsequent day we were privilezed to see jt
progre<s, thunks presumably to the presence
of females in the vicinity, to a new phase of
fnntasy. A good attendance was on hasd.
two adult males, three subadult moles, and
three other hirds whose plumage Indicated
that they were either very voung miles or
adult females. |

The displaying muales crooched on their
branches, heads drooping: below the perches,
lews tucked under chests or pecks. Mouths
open, evies glassy, the expiring suitors made o
few shart. spasmuxdic movements and then,
migically, ceased to resemble birds (page 437),

Frozen, their wings hanging down. their tail
wires pointing earthward, the hirds flnunted
their flank plumes like gorgeous sheafs of sun-
ripened wheat. In the slight brecze of the

A Shimmering Banper of Feathers Billows Above a Charging Duancer

Aciors attondd frst 1o make-ug
talf wlrws [lpfa)

Each vixoroozly priens body, winks, and long. Lralling
Warming up, the maleé Greater Bind ol Paradizse sireiches his wings, than

tightens them ayminst Wz body while giving voice to quick “awks ™ Feature performance
lreging s two ot mote bimds boerst into intdeate diance eps. sometimes sypcheontzing their
bugtliog and running and jumping m perfed cadency on different Yimbs of a displiy tiee
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lurest, the lncelike Gliments nodded back oo
forth like grisses in ourrents undersea.  Exotic
preatl flowers: now, the males posed for min-
utes on end, as the females climbed about in
the perphery of the display ares awaiting
the next phase of this bizarre and not vet
complelely understood courtship ritual.

Here, certiinly, was Wallace's “whole tree
o« filled with waving plumes.”  Enlargements
from my miovie film, made during this display,
look remarkably like some of the birds in
T. W. Wood's centuryv-old engraving (page
438). We may never know whether or not
Wallace saw this extraordinary sight with his
own eves, bhut 1 could have oo dooht now
that his obzervations, even it secondhand, had
been characteristically relinble,

Ooece the display had concluded, some  of
the moles settled downin the display tree, hut
never on the peculiarly bent limbs where they
had just performed their climactic dance. A
favarite, if odd, pasition was to squal for as
long ne o minute with the head crooked over
the shoulder and the neck pulled back:

Then the bill would open a little, and in a
shallow arc the hird would squirt out, with
no jerk of his bead, o cherry =eed from some
long-sinoe  swallowed fruit.  Sometimes  he
would spit ot as many as three, opé at a
time, the pits pattering on the dyumlike sue-
ices of the forest's hig leaves or bouncing
soltly into spider webs, where 1 later col-
lected] them.

Often males, particularly the voung ones.
would then revive, begin to flip their wings,
and dommence a new ovcle of display, culmi-
mating in the wate of fowerlike demise. One
voungster T watched completed four such
rounds in one aiternoon, while an oliler bird
some fve feel above him called enthosiasti-
cally, but apparently was too spent to display
mare than feebly,

Courtslap Puzzle Stll Ulnsolved

Well, why do they do it?2 We ornitholo-
wists aren’t ot all sure.  1t's perplexing to find
males displaving together. not fighting and.
pne assumes, depending on one another’s pres-
ence for stimulation. Adding to the mystery
is the fart that thiz highly developed social
dance may be and wsually i€ performed in the
total absence of the female.

True, the ruff of Furasia, a relative of the
snipe and woodcock., puts on o somewhat
similar group pecformance.  The cocke con-
eregate annoally at a little spot on 8 proce

The Natonal Geographic Muagazine

covered display mound, =o that the group re-
sembles a weird flower bed, And when o Te-
male appears 1o select o mate, the males fall
into-a kind of trance, their bodies prostrate
anid 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 o purtner prioe
to mading, the males use these displavs among
themselves to establish a breeding hierarchy
In this way, even in the ahsence of the fe-
males, the dominant males are selected from
the stock and enabled (o sccupy preferential
spols on the display grounds, thereby winning
more mates.

Longest Plumes Riute the Best Limbs

Apparently, the social pnd ponaveressive
courtship dances of groups of males that we
found in the Greater RBied of Paradise—as
well as among the ruff and several spocies of
grouse - -serve the snme function as the court-
ship Aghting found among pheasants: and
chickens, in which esch male has to fight every
other male to find his place in the “peck order,”

I noticed. [or instunce., among Greater
Birds of Poradise that the moale with the
longest ornamental plumes generally sat in
thit centér of the community bower: shorter-
plumed males  relinguished  these  central
perches when longer-plumied  birds  arrived.

I think we must take it that the fowerlike
display on the bent limbs is a form of sym-
bolic mating.  The males, indeed. are very
masculine, cdespite their delicate  plumaee,
Their bugling and dancine are violent anid
strong, amd  thelr associntion with  other
males ocewrs only  during  these  displavs,
Where and when they mate with the females,
we were never able (o discover, But, in any
event, the Greater Bird of Parsdise belongs
to that relatively small group of birds that
practices promiscuous palygamy: they form
no pairs, protect no harems, but meet, mate,
and part 0@ matter of minutes.

Ii these displaye were exhausting to the
bivds, they were at least as trving for us.
"Bird wutching” 15 a term that summins up
an [mage, perhaps, of eperegetic ladies and
frail professors off on & Sunday ramble. 1 am
afraid it would have taken 3 most reaoluts
amatear berd watcher to have survived our
daily harpssments on Little Tobago.

Fach morning before sunrise, after stum-
bimg a quarter of o mile over a dripping forest
trail, we would reconnoiter the blind for
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Gréater Bird of Paradise is sue-
Cetine.
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natural suite, unharmed Lhe
plume hunted who sl tireatens their survival
mm the Aro T=linds,

[ :I-II-II'!:I"El'

T rEeuTy

AN

=l

INDEXN FOR JAMNUARY..JUNE

Index far YVaolume (CXH | Jpnwary-June, 158 ]

of the MU

1958, VOLUME HEALY

Geocnariie Manvmss will be moaled

upon reguest to members who bind their copies as works of relerence.



The Book of Dogs

NATIONAL GEOGRAPHIC'S NEWEST ACHIEVEMENT

By MERLE SEVERY, Chicl, Nutional Geogruphle Book Service

artist wniched o barefoot hunter return
laden with game from the chase. With
the hunter wis his loval hoand, ticed, pant-
ing, bt proudly leading the victory march.
The Theban wrtist was impressed: he used
this scene for a fresco in a rovil tomb, catch-
ing 10 color a timeless image of man and dog
in affectionate allinnce. Then the tomb was
sealedd aned the conturies slipped by
No living mon has seen Lthot origimal fresdo,
Next month, however, the world ot large will
bave the first chance 1o see this extraordinary
desipn in color. It appears as one of 342
illustrations in The Society’s new BOOK OF
INMGE, available in October.

]:1"'-: UPPER EGYPT 3400 vears ago, an

Egvptologists Provide a Clue

Trocking down this work of Egvptian art
involved a suspense story worthy of fiction.
Clur Book Service stuff in Washington  hagd
heard that the mural existed, but where could
it be found? We nsked Egvplologists in New
York and London, then rushed a query to a
group of archeologists on expedition in Luxor,

Back came a cable: “Theban tomb hunting
scene destroyed. ... The sitoation looked
hopeless; the tomb hid been ravaged by
vanditls more than n century ago.

Hut the archeologizis had one sugrestion.
A French artist, in 1836, had toured Evpt,
(aithiully copyving ancient wull designs. He
had published his color lithographs in a lim-
itm]l Paris edition. A copv might still exist.

The staff promptly consulted the Library
of Congress; a quick search was made among
rare volumes. And after sevking it on three
continents, we were able o photograph this
rare hunting scene in Washinglon, right where
the search had besun. In full color. it forms
u tlramatic frontispiece {or the chapter “The
Dag Throush the Ages.”

The BOOK OF BOGS 15 unlike pny other
work in its feld. In 432 papes Uhis reference
book organizes a trensury of fact and anec-
iote—from the parlor capers of the tiny
(‘hibuahua 1o the herpnic Alpine labors of the
st. Bernard. Here, too, you will find piractical
instruction on dog care, wrilten stmpdv enotzh

for the voungster whio even now s giving his
jurenis that well-known campaign promise:
“H ovon'll just let me have a puppy, you won't
have o take care of him at all”

Arthur Frederick Jones, of the American
Kennel Club, draws frem decades of expe-
nence as he explaing “How to Choass. Core
for, and Train Your Dog.”™ Mr. Jones ven-
tures dedvice in mutching breeds to owners:
“In the main, vou will find quieter tempari-
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 lst shows how to
choose o healthy dog. Puppyhood gets special
attention: when to stop formula feeding, when
toncrease the dosage of cod-liver oil. The
author tells how to travel with a dog by plane.
ship, train, or family motorcar, He gives hints
on diet [(“cottage cheese . .. for overweight
dogs"), health rules, commands,

In nine zections other authors tell the dog's
exciting story from the days of churiots to the
airborne “paradogs” of today. Here readers
can visit the aristocratic Westminster Kennel
Club Dwog Show, where Queen Victory onge
entered two decrhoutds worth 530,000 apiece,
anel the Dog Mart in Frederickshurg, Vieginga,
where animals of doubtful amcestry have had
their day since 16098, The unpedigreed pooch,
in fact, merits a full section of his own,

112 Breeds Portraved in Color

Dietailed biographies describe separately ull
112 breeds recognized by the American hennel
Club, their origin, unusual deeds, special
habits and abilities, size, and markings. Each
breed is shown im a Tull-color portrait painted
by a leading natural history artist especially
for the National (receraphic Society,

“Likely the most varied collection of dog
paintings and photographs ever assembled be-
tween covers —o comméented] a curator at
the National Gallery aof Art ac he leafed
through proofs.

Together, word and picture tell the dog's
herpic exploits. Readers share the drama of
eaplorer Robert E. Pearv pushing  towarrd
the North 'ole. To attempt “the Greal lee”
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A Proud Great Dane Helps Dog Hook Ediiors Check Proof on Fler Breed
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BERMUDA

H_E!' Ell:’ll‘!ll IIIII.'.I SIIIE’E Are lllﬂ.df_‘ Uf I'IIH.II}-’ tl"l”]ﬂ.‘i

There's a world of sports, a wealth of holidny fun
awiiting vou in Bermudne Lovely pastel homies
and vivid Qowers delight the eve. Beaches of sof
Iiilu’r. <aridd invite |':.L}:III[_;. a swim Il clesr witors.
There wre Byve begotiful eoll conrses, en-toul-cas
tennis conrts , . .siiling, water-skiing, skin-diving,
fishing, Tasis, cveles, buses and fermies make it

easy to shop and sightsee. You can dance nighitly

at Bermuda’s lamous hotels, and enjov her friendly
st honses and cottage colonies

Bermuda is TO0 miles from the mainland = easy
to reach by trans-Atlantic aifines: and there are
wiekly sallings on lesury Ocean liners. To !_|:||.|.||
wisolyv, see vour travel agent, For Iree Vacation
kit. write The Hermnda Trade ls"n"»n'|llplm'1||.'
Bourd . 620 Filth Avenue, New York 20, New York,



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

BECAUSE YOU CAN

Hifore the lomdus fennls star
pnd promoter of professionnl

Pismvmuie Lividr= andd lourmamenls

el 1oF LIS it ERiFes hie mmdd

“Hurtz & o real pro. Why, I can

rent pocar oo Herfz city and

L v t ml nnw ol Hisrt 2 oifhioe

noroas The country!
4 i sl v iYLEEL RN il dFLErs
Finck W pmoeer travels Dy Dilivner oF

train, steps into 5 Hertz car sl

LEAVE A HERTZ CAR ANYWHERE!™

ltls elestinnbion hestn, et drives P sormese citisat to leive g
b m nearby cily, completes Has Chevrolet gedan or similar make
i messs  Llverer, lesooviess L ¢o1r ot ] W | iny Herte caty 1o Lhe | e

the Herte athive pnd fineshes s Call vour loca]l Hertz affice or

tripg by plane of train travel gecrnt Lo feseTve o cor in
Try it The livw palional aver bhe LS. Choada oF wherever in
age rale 8 Just 54550 0 wisek Ehs world  you're pologe,. We'ns
plud 8 conts a mike, inclading al Hatedd under " Hertz in alpha
pasmiineg, ol and proper insor- Detlgesl phvoee bano ks e veryw hers
i, *And there's n ferviee Hefle Hont A Car. 718 Sgulh
Clearee il ormily S 100 AW FEC e Via sl Ave I.|'I|.|_|' § | 1} s i

More peapie by far. .

ﬁ;HERTZ

_T“ Rent a car

HERTZ ARINGS YOLl AUSINESS AMD WDORLD NEWS MOMNDAY THROUGH SATURDAY ON CBS RADIO
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A special seaff creares the Geo iy hie Nchond Bulletin 3 reach-

SEACH WEEK MY pPupits ing sid made avalable to the Nadon's clossroomts at o braction of
LITERALLY WEAR OUT acrual cost, Tes weekly visiss—bringing a story for 121_-;_I- SC oD
diy—acquuint youngsrers with geography i the pews, discoveries

THEIR SCHOOL BULLETING" iy cricnce umd nature. and how peuple live in the bir places ot

the world The richly illustrated bulleting are another alerugstic
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mcrease and diffusion of peographoc koowledge.”
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Macazine,  Annual dies of $6.50 include subscriprion e PR | P .

el the Mpgunoe and bring e uent | L=glor map '~iln:1'||_-

Fisr (EIFT I"";EMBEHSH|F=- | momiinate  dtkd

ments Members” enthustastic  aominaton’ of friends

f | | 1 5 I | . crchime & b dides o the person
| T slp XL Sl ETE & DNERUTRCTLHE] ETWTE = I
IR IRLEE |_| L';-.|: LE1% I L 1CTY i I | parmresd  Daelis comd wifr ca —.

Nonmembers interested tnodn g [he SOC LY — D Wl
bo o know a2 member—should i:IL!IiI:I'_' right ), | DESIRE INFORMATION concernmina
|'|'|l'_';_':'-;"-"lli' HIED  EEEL! 1'1 TN LR

iAEHNI AMMAcAZrNE. (Fill in below.
Mieiiibmts gl vihesy mdr smake gifen or besguesmy of momey,. securitses. or orber
property w The Siery T " rhe cprrense and diffason of geopaphs ksowl-

-||'I- b ln anifrs are ideducn e S rae s BUEY fur cElemlag L1 T ra ks i
heiie] Srzas= 0 L% PFossessium ul & tanda

¥ [ '] LN | | -_I I ] 1 i IIII
; Wl Shang W I Ehrgrmianeil
a IR PPIINT TOTEE o5 FRL | THE SECEETARY = L] Fmpi LI E AT Ll Life anaamberiig
;, HATIONAL GEOGRAPHIC SOCIETY 1% Fremil Moke remymEnces payvable o

* WASHINGTON ¢, D. € R s TR 5 T Nl B



BRUSSELS

@

A\ BANK OF AMERICA



'_"_-1 :
» r'-mr'
" ; e S
T .‘.l:.l-'*'""'l g

New Kodak Cavalcade Projector:
you turn 1t on... 1[ does the rest!

IITJ‘:':"IE‘-!J,: k!II{Jrf"_'ﬂ Iﬁlll I.‘IS{'.'{,": ;:1':1‘_1.5- hrrf{j{r”f Creer |. T - Psl 01% ||i. i- iTIE O swili i loT

big-as-life shows . . . awtomatically! watt or 30-watt uemination

I'._I-, CIiRLLE O _|,E|I il CACIMOnNsIrani 'III I %

MNow you can be a mucst at your own slide shows ! Cavaleade Projector. With sharp /2.8 lens,
With the kodak Cavalcade Projector, you cmove-conuwol cord, buillt-in sereen pointes
keeD an 1'":,1'||r'||'. ot the soreen., You can corme a1 5l T a8 itk 42 SO down 4l omanv
and gpo-—and still the show goes on idrales
Choose bnghtness to suil the size ol the |
i Fully mutomat:c | Hemote-control
. nmer shows slides at " changing, up w |
4 e areoorl tervals 4.1 lead. Yiri MER AT
4-,._:':__5 or |G seconds, Split- ' hoew Trom any w e
S NALE NanELng e im the room
E"rq--l.'|||:|||i1|u:||:'rl:g Mew slide iy —
i ' 1 i i i 1 . i - . i
ol all slides By tem =T |. e ulids cld in ew Koadak 300 Projector shiows
PpEFATLUTE=-COniTt el .I "_":__:H_ itw o el protectog ides birtlliantly, has Kiead
sl I' ERTLIN A LA '-Illlll - _I:-E I I il II 1 LER= ITEEENES 1 || 1TH 1 :-- !-I. ¥ 11
|| 1 Ered SRR R ERE RN |'||_|.. tiot. §74 50

See Rodal' s " " The Ed Sullivan Shee'' and " " The Adventures of Clzzie and Harriet'"
EASTMAN KODAK COMPANY, Rochester 4, N.Y. Kodak
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The Telephone Way
to a Happier Day

Try it today when the dizshes are
done, beds mude, clothes in the washer,
Y ou ve earted a broak,

S0 relax o little and pick up the tele-

phone. Enjov a cheerful visit with a
(riend or loved one,

It's s0 gasy to do, whatever the miles
may be. For no one is ever far away by
telephone,

It helps to moke any day a happier
day ut hoth ends of the line.

St

hy

“It's fun to phone”

BELL TELEPHONE SYSTEM 'ﬁ



THE WORLD DVER

KLM

ROYAL DUTCH
AIRLINES

A

Medntion hsn Bational Qoogranbig {1

All T said was, “Let's take a

KLM Roval Tour to Europe!”

FOR THRIFTY TRAVELERS. K LM
Rovel Cirele Tours, 17 10 5]
ey, Fram THH1 per porsaen,
VIATE up to 12 eountriea
Departurssraom Now Yark,
Haouston said Montreal everny
Sontuviday. Price incluodes
all hotel aveommodations,

meals, sightseeing —every- T

thinw|

FOR ADVENTURDLUS TRAVELERS 1
110 Lo |

KLM Rayal Tours
A0 days. Vit virtaally
every resart, Cultural wed

historie center thronghout
Earope. Departures from
New York, Houstun and
Montroal every duy.

The trovel opportunity
of a Fifetinge s gs elowe as
the roupon  below,

KLM Royal Duteh Airfings, Dept. NG-58
230 Park Avenue, New York 22N Y.

Flease sengd me compinle snigrma
ligs @ - LMD WeveEl Tidars  bifd . Gé

Raval Glterd Towrs tn Eeregre
Mima
Address
ity Jans
My travel agent i

lmie

— — — — — — — — — — — —




effortless dictation

is what you get with the
automartic dictating machine

]
‘.

To eperote, sumply pick up mike pnd talk, The Your essential controls are right on the micro
new Dictaphone TIME-MASTER goes om the phone, under vour thumb: And they're all
mstant you pick up the microphone. And you touchbuttons. The closest thing yvetl to auto-
con start tolkimng rrmrmediatelvy —there s no wait muotion indictation, this astonishingly auntomatic
ing for warm-up, thanks to transistors. Result: new TIME-MASTER i the most expensive mi
time saved, maney saved chine 1n the world —to be without.

You can find your ploce ot o glance . | | casil But you reolly have to see and try this wonder-
Pt parts vou watit o pley bock, because the [ully obliging machine to believe it Call yous
Dictabelt recmrd lets you see récording  take iocal Thetnphone affice for a free demonstration
ploce. Nothing's hidden, What's more, Dicts-  Then use it and see for vourself how much time
beity cnn fof be erosed by accident. You never and elfort—and that menns good cold, hard,
Waste Tume re-thindong, re-recording folding caafr—yvou'll suve.

ALLEEY DICTAPHONE # _— TIME-MASTER
MORE THAN A& DICTATING MACHIMNE A& MONEYSAVING INVESTMENT
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Lockheed. nlways in the forefront of noronautic utivin to work for indostry —with research and
and soientific achievement, now exlends 11y leader- process heat renciors, Tood vradistion tecilies
ship into a significant new field —Nuclear Energy ahd the applhicanons o radionsolopes.
for the World™s Work. Al Davwsormville, Greorgia, Lockbesd will begin
For eipht vesrs, Lockheed's nuclenr scienlists, operating the Georgia Nuclear Laboratories luter
physicisis and engineers have been working on this year, This new mstallation will provide the
the development of b nuclear-powered orplome. lurpest rudiation effects research capability in the
Now, these scientists are also ready 1o put the Umited Stntes,

LOCKHEED MEANS LEADERSHIFP

LOCKHEED NUCLEAR PRODUCTS
MARIETTA, GEORGIA

Crperited by the Georgia Divicion
Lok Beed Afteoral | Corpreoridd e



“your copy
L{f *in just
4 seconds”

compare copy methods;
you'll use this one!

You'll use the dry process “Thermo-Fax™
Copymg Maochine beeause it's 30 clean and
smple. You put your original with a sheet
ol copy paper in the top slot | . , and in just
4 seconds, out comes vour copy. No muss,
No fuss: No chemidal, Copies cost as little
s 5¢ each. Compare that with the cost of
retyping and you'll see money snved every
trme you use this modern copy maker. Ex
. quick,
trouble-frec and casy to use. Send coupon
below teday for full details,

clumve dry process is All-Electric . ,

MINNESOTA MINING AND MANUTACTURING COMPANY
where AESEARCH (s tlim hey o tomarmow

—\___\__

 Thermo-Fax

% COPYING PRODUCTS

——._____ ____,_—l'

The term “"Thermo-Fax™ is a IM Company tractemark

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

M Company, Degt. 5198, 51, P=ul &, Minn
send dollar-savieg details of dry process copy-
g and FREE new camumiunicat ions idea ook,

. - S - N e - SRS sl
—— . |—————...J

Mams
Compoany
Axiclres
Ciry Lone Sfeyle
P e S . Y T e .

TREAT YOURSELF TO AN
AUTUMN VACATION IN QUEBEC

The Couniryvide of French-Canada s unhelipvably hesoriful
|-||1|_|'|:| |||'I' |!.I“-|.'rl:;llrlI l'I]J_]-L- ()] :h'l. I'|||I|i:'|.|_|‘ |“' |h|:' l.‘.u—rl'fl”l-ll'l_
the IJ.'.I.r.r!I [ ow nshae, the ahored of "|ul-|-.||_-| i TR
Feoie e mights spe tool znd crisp, the |_|;:|-. brighr amd
bl EE 1S Fewer cars on the -|.'...:|||._ .-..::r.mﬂ:"'.il."'-_”uq LCHSIETD I
i i war comiorteble, ool crn fnme howiebs, wherv vom
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MINOX B
CAMERA

. has built-in

EXPOSURE
METER

You'll have fun shousting
mungnificent perfecily
rapuoesil detigres (" x4
ang largest with this new
maryel of YWest Gormen
PTOCialddh Imoineerng. T he
Minox H (welghms lnat
b o, ondy 37" Jang
#iiminatos gaveswork. It'a
qicici. nore, mimple (9 uss
will e ¥y

constant comphnion.

Crbieally efenrp 135 lenms ald
epeide to L1000 gee - Dopedn 1o
a wink: lita af pther featuroa

Se0q Fhla pheta denler
loday for s demenatrilion

Be lirat to own the eacitine
dll-iri.one Minox H,

Minox B, dhrams firnitl wiiln
ok mnd thain . , 149,95

Minas TIL-5, (witheut & xpareres

mater| chrame finlih
with cowe mnd ahiain ., . 139,50

For complers Minags

lbermiare, Wriky

KLING PHOTO CORP,
I3F Fowrth Avi.. Meaw Tork 10,

wiie £ X diatr o

Menrion the National Geographic==T1 ldantifies you
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owered to tune i the world!
NEW ZENITH ALL-TRANSISTOR ¢
TRANS-OCEANIC™ smatiest and tichtest

standard and band .:]-r-;*:u] short-wave |n,:rt:zh|'¢ radio ever made

FHE WORLD S MOS] sOE A
MAGNIFICENT RADIO ~ 20U

il 1o tume o the workld, Teke 1t
| iny i [t= wnahis-
; ver ciatpart s 42 realer that

fud LV hirrt-wu mh Ll
h 15 BT f141 i

RETTURTh = Ealit Esaklid

| H % i} i | i bt | |
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A SUPER.SENSITIVE WAVE BANDS mi-
clude Intornmatinal short wave, slandard
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HEAR THIS MARVELOUS NEW STEREOQFONIC MUSIC
FROM WEBCOR! THERE'S NOTHING ELSE LIKE IT!

MNew From Webcor! Steveo-Fulelity! This is frue
sfereafonic music [or yvour hiome —pure, three.
dimensonal mosie from thbe new sterog ree.
ards! The beaubiful 1959 Fronch Provineial

Srereo-Fldelity Rinlio-Fomnaeral (above), when

plaved with its moatching external amplifer-
speaker unmf, the Stereo Mate IV provides 60
wialls oodio ontput—magniheent Jospeaker
|'1F:r|'1| rl"I'Illlllllll"llll'll! ]'-F|‘||1'|| Fril'lll']r'llll.

abonan 117 5,00, Sgeren Mate TV, alwsug 112,05,

ALL MUSIC SOUNDS BETTER ON A WEBCOR!

raphy, "Compared to 35 mm. elides,

(it mequaintad with the thrills of Hralisat
t stereo—a e dimenninnal photography,
theill to the - of 35 mm. coler photography [y i the high fufelity ol 35 mm. photog

Riealist steeen zhides are true to life."" Seée
your camern dealer today for 8 Realist
steres slide demonstration. You'll be
agmared at how the realism of 31 seems to
pull ¥ou into the picture.

Whein vou'ro ready foe The lest,
iy a Meaiist stereo camern

Rﬁ.ﬂ.ﬂl—.—t-—lﬂ-ﬂ.ﬂ

EyErpiilng = rher@ g SOMErOE, Ve, ilids = tEs, el
[Sabaifidsy oFf e Dovid White rtiamss? CTonpanid
rilaeew LW rrmie

Mesttan the Natienal Geagraphic—3It identthes yemi



‘Greet Europe :'
relaxed and

1 m
[ S ——,

Aw voulu toke a turn nround n
Freneh Liope deck, n ribbon of
music and laughter floats oul

from thas Teatovitees fnsnle.

Hielowy yioil, the Biliwes vl paivies-
]:':n-l.'r:--'--r'.i winves strodim  pust,
Ahead, apninst the mght sky, are
the myvrisd ghipboard lights ol
b pay French eity an tha sed,

- - B a
|||'-.|'_I-|'|:| Liy "BErvo YOuUrF '.ll":|'|-||l'-

You enmjov spoarkling entertain-
ment, dine on world-fnmed FFronch
cuisine, spend loxy howrs unwind
rt bensions in Yollr  declk-etu

And when the last jovous doy
s down the horizon, you fing
vorireel [ supremely  reliaxed  anal
refreshed fur vour Earopean hol-
idoy ahead. Consult your Aulthor-
iredd Freoech Lime Trovel Agent.

il Filth Avee New Yark 3, MY \
- .
= "l % .

.'.
Y
-
. vy

TN

i
i !
i i\
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IH | 9 L
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Who will be
your friend
if trouble
strikes ?

IL’H a crucial time when fire or
windstorm has done itz damage—

or when vou face serious loss because
of linbility through an accudent.,

Will vou have a friend who
understands vour predicament—
wanis to help vou—and knows just
what to do and how to do it?

You will il vou have enjoved the
services of an Independent Insurnnce
Agent. For then your profection
will have been carefully plonned by
i specinlist who is o friend and
neighbor right in your own community.

Then when yvou are in trouble, he will be
nearby to help vou. Yoor interest will be his
first concern. You will find him not only skilled and efficient
i experditing vour cloom but also walling and able to sérve
vou in many wave, to help restore vour peace of mind.

For 1hit name of 2 nearby America Fore Loyalty Insurance Group ! L
sgent, call Westarn Union by number and ssk for Gperater 75, ‘Americo Fore /|

/ Loyairy Group

THE CONTINENTAL INSURANCE COMFANY « FIDELITY-FHERIX FIRE INSURANCE COMPANY
FIREMEN'S INSURANCE COMPANY OF NEWARE, N_ 1, » NIAGARA FIRE INSURANCE COMPANY
THE FIDELITY ANWD CASUALTY COMPANY OF NEW YORE « NATIONAL-BEN FRANKLIN INSURANCE COMPANY
COMMERCIAL INSURANCE COMPANY OF NEWARK « THE METROPOLITAN CASUALTY INSURANCE CCL OF N, Y.
MILWAUKEE INSURANCE CUMFANY « ROYAL GENERAL INSURANCE COMPANY OF CANADA
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AMERICAN CONSERVATION SERIES
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HIGH-
POWERED

FOR THOSE §
FAR-AWAY §
PLACES'

NEH"'r 1958 Admiral 8- Trfnmg!_}r Pocketl Portable

'l-1l ViT Y i.' (or . clud il Ol i rRilPal. Ve
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WHY GLIMB
STAIRS

. ! . 2|
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home elevators

SHEPARD WARMER ELEVATOR €O, E k -

004 Broiberiom Bd., Cincinaadl ¥, Dhia
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BETWEEN CHICAGO AND
THE PACIFIC NORTHWEST ”

—d

/t costs no more

T!zi4 delightful Domeliner s the Goesat and fastest
hertween (Chicapo and Portland, with throogh Pullman
L T e -t b

[t 15 the only train to Portland featuring three types
of Astrn Domes: o [Dome Lounge, Dome Coneh, nnd
Dome Diner (exclusive on Union Pacific) with three
cxguisite dining areas— the Dome, and downstairs the
mam diming room, and the Gold Hoom for private
T H=s

Pullman and Coach equipment i the very latest m
dis=tgrn. provieding both relixmg comfort and conven-
e, And, of cowrse, the monev-ssiving Family Plan
Fares npply on afl Union Pacfic trains

L] [ 1 L]

Vhrough Mertz Hent-g-Unre serviee, wie can have i
car waiting for yvou at yvour destinntion.

' o — - o - . - - - - _:

i

Egll fabgge forms o fapconc!

LUMNION PACIFIC RAILECAD
Heam F93, Omaha 2, Nabr.

| om infer=diod 0 o Domebhaes g 18 the Pocific Morthw=48

g ‘:'rr-u-.'.l.'n.-.'
for rd_':;;lq'_u' B gadinl P

UNION || ==
PACIFIC | =. E—

J Pliows aend deidctiplive boodlst

Dependoble Freight aond Ponerger Seevice E




THE GREAT NEW

( YOLDEN

F F & E O F E S @

ROWN

EXPOSURE METER

SHOWS THE CAMERA
HOW TO SHOOT

STILL » MOVIE » STERED = COLOR
FOLAROID LAND « BLACK & WHITE

-Ill. il DA |I BRI T | LET I:|..|-. HL% S
el lens s I|I"|E Ay CATIEOTO. AILS
. LIl N light . . . In ITE1 five seconds.
Lo Uuse, '-'+-r:a:|||!r- Ask wyour
o ghow you how '
of YoOEX DO :
with thiz great new (

Fi T Comj lete {older, Wi e b AT0] 1]
aRi 118 :I..'T.I ument Dept., Gener
Electric Company, 40 Federal Si
W el | Y, '-1 %=,

ﬁ'nl_f.-r-:i’ fe e Moo .'!-.r!:p._'l.ﬂ".].':l_" LAY 00

GENERAL &3 ELECTRIC

SALT-
FREE
DIET'?

]'ill||| il 1

fleia SHE Wrou I

1 eomnpletely
ratisfy my cray
ing for real sall
flavor by using
ubztitute made Adolnh™s |
wong like salt L
img, baking: and canning. The ".T:.||-._E'.-'_1.:_-..i- 11
Clatamnate In i accentuatey the true flavor of
[ food, Now sou can njoy «nting nErain ' ‘|_ I-
for Adolph's Salt Substitute o UOHT FToter’s
ADOLPH'S S0ODIUM CALCULATOR
gives sodjiuiin content gl &ll Tamdlisr
Elell B AVerags hoosnhold =-;-. fig

Ill-ll:..l||'. I|.l|.- Le Tor free Rk Y
adodphs Lid , PDept C°-9 ”ur:.l |
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SALT SUBSTITUTE

AUTUMN VACATIONLAND
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A good school year
often starts
In the doctor's office

Your child will soon be ofl 1o
school—with thirty-nine and
ong-half million other children
—ihe lurgest enrollment in our country's history,

Naturally, you hope your child will stay well and
div wel
s0, why not tuke him to your doctor now—before
sehond opers—for o thorough health examinabon’

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

This 1s mmportant for ull children, but doubly so
tor the "beginner” who may be exposed tor the first
tome to the communicable diseases. The child should
be protecied against whooping cough, polio, diph-
ther, smallpox and tetanus.

If he hus already had “shols™ for these diseases,

it may be fime for “hooster doses [hese increase
protection or hold it at such a level that the child is

iore able 1o resist the disease to whech he is 1:\p||'1::|'.1..

A pre-school check-up may revedl unsuspected
defects of the eyes or cars. A child who has 1r1':'|'1:1i'.|,--.|
I"I'L'LHIII:-:’ o Yiseom cannot do s best work at schodol,
Besudes getting low marks, he may become discour-
aged orat best have difficulty in making adjustments.

Y our disctor can also advise you about improving
your ¢hild's health habits to imerease resstance 1o
colds and other respiratory infechions thaf Keep S0

many children away from their ¢

ASSTOOITES.

gl

Whaut about older children—teen-agers especially ]
They, too, should hove hesith examinations. |he
doctors adviee on pl!]_'-,'_t,.u;.ﬂ sy |:]|:-1‘-1|'|-.:|l!. emolionl
problems, and other *troubles of Lhe leens  can ense

muny wornes that beset this age group

Metropolitan offers (wo lree booklels on the
health ol bath YOLINEDF iy older school-a ge oroups,

Check below the booklet or booklets VO Wiinl.

BB G e . e e e e e g . il

Metropalitan Life Inturance Company
I Madiven Avenue, Meaw York 10, M. ¥.

Plegsr sengd me the {ree PookEely

A B8 @f U hilboad THaeaaey, H-085
“imdpr otpacdine ¥ oanr T eei- -I'."a'l',h B-55-5
Morms
Streel

ity e

sale
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Ever wonder what
Jack Dempsey carries
in his coat p{}ﬂkﬁ't?

SHEAFFERS ...

SNORKEL PEN
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. e
How much do you tip l = Howdoyouorder % = Do's and donts of
waiters in Paris P ;5;.— wine in Rome P - o sight-seeing in Europe -
- g ™ .

You get all the answers in these new 1958

Also available: SPAIN, PORTUGAL and IRELAND
at 50¢ each ... order all eight for $2.50

= Pocked with valuable tips—where 1o go, what 1o see and da.
* Compact, ocasy-to-corry, pocke! size for prompt reference
s Simple explonatians of customs, currency, eafing habdis

* Money-saving tips on where to shop, vay, haw much to pay
* Written, edited by travel sxperb—complete in every dealail
s feclaimed by |I_=|'.'||:il1-:':| fravel authorities here ond gbhropd

FREE! As m rewrd [or prompinesd. TWA will send ¥our o 0= pilps
Bopdied “What (o Koovw Before You Go™ <tips odl trassl waisd Feibi,
= kg FRIAETERIT dnd currency imlormel sed, Sl LLLiclED oA

Fiy the finest... FLY TWA

TRANE WORID AiRIINTE

______ ORDER BLAMNK

T — — — — — . — (.

Travel Tips, Trans World Airlines, NG9-8

UP-TO

|68 PAGES

ar TWA i

rRAE] SELLE AFELLEET L T : —

¥ -
i |
E : Frunce [ P.0. Box 1460, Gramd Contral Station, N. Y, 17, N.Y. :
aEFmnny [ | Erelosedd i
| reland [ I
I | I:-r:'p o ] 50¢ for booklet checked [
| Porgl ) [1$1.00 for 3 booklets checked. |
I Spitin [ [] $2.50 for s}l eight F
- I
| Switzeriand ] Mame. o
: FIF FRE ErAEEY Aalili :
[ I
| |
i -



Advanced missile

i space projects

reguire lngineers
aordd Scientists

to worlk on

THE FRONTIERS
OF SPACE
TECHNOLOGY

-

Lockheed Missile Systems Dhvision,
recently honored at the first NWationnd
vissile Indostry Conference as “the
ofganization that contributed nost m
the past vedr (o the development ol
the art of missiles and astronautics’
holds such imporiant long-term proj-
ecls s the Navy Polaris IRBM, Earth
Satellite, Kinghisher (0-3) target mis-
sile lor the Army and the =T remjel
est vehicle for the Alr Force.

To carry oul such complex projecis,
the fraatiers O technology 1n all aréas
must be expanded. High-level engi-
neers and sctentisty are necded now
far responsible positions m our Re
search and Development laboratories
ntid Im our project ar ganiralions

If vou dre experienced in physics;
mathemabcs; chemistry o one of the
engineering schences, your inguiry is
mnvited. Please write Research and
Development Stiff, Sunnyvale 31,
Califormin. ( For the convemicnce ol
those hiving in the East snd Midwest,
offices are mamtained at Suite 745,
405 Lexinpgton Ave., New York 17
anid Suite 300, 840 M. Michigan Ave-
nue, Chicago 11.)

Lockheed

MISSILE SYSTEMS DIVISION

HREYYALL FALSG ALTE VAN MLYEZ SANTHA CRLZ
EFEOE L ATE, CRLWFTIRAMIA

AFE CANABVERAL FLA - SLEROGONERD. &, M

Pl » A NETT R Il:_. 1=

Superb
Telephoto Pictures
with FAMILY TELESCOPE

Take sharp, clear n.h-phn:r- shots by
adapting a BAlscope Telescope to your
'-"":11|:||. camerd, BALscope, choloe of 135,
M or X eyepeece with  Tel-Cam
adaprer and tripod adaprer costs only
16780 . . . 1y cost of egquivalent tele
phozo l-r_n'.'. alone. Sets ap in  seconids
wWrite For FREE book, GAh, Tells how
evervone can enjoyv this all-purpase tele-
scope, Bausch & Lomb Opaical Co,,
26233 Lomb Park,

Rochester 2 N, Y.

3 --.||. beam cani -"'l 4
HWiwer, Lom g o, casy
Ll -:--I"-- bt base! Uses two: G-
hattesics, See vour dealet }?5[]

BELTA ELECT®IC GO . Marmn, Ind

'-.||H b

B gaite =

Bsffn POWER-KING ., LANTERN

life begins with Airstream

A wbEnde world of mow IRFEREEls, rElaE=sl E0Ey NWINE FE
youry i ah Biriireaas. Thig ix travel ! rare-frog
gacihing. ecancmical. Emjoy the sna, 1Be WOOAE he
mowniaing with Ml the comforts of homs. Write for
ntwresling frog boskisf *''Werld A Yeor Doorviep.'”

AIRSTREAM TRAILERS Depl. AG
[ CHUMCH §T CEsan CINTTA Génid - 13884 [ FIRESTONT WEEWALY CALN




Kappt o
FLENDERT

Kpeps you
ESTROMNC!

Esspn you ?

ACTIVEI |

- lo keep fit, trim and strfmgl

|
il MILLIONS CAN NOW ENJOY THE BLESSINGS OF DAILY EXERCISE AT HOME
There™ b world of dJdifference be: Ext ey CLe ion complete hiommee gy
DOy e, eneTemssine vaonrglf, and ||.:Il|:|.' nuvierin i Nsell. So larm of arthical
FSEROCYCLE oo ot That's why tens of rervvulateon such a8 massaeges, haths
(hianairudy o men and women have Vibrdions, slepderizeng or fedicrmng
chivien this clidder. ssmpler pnd more wehmigues can mutch 115 overall effi-
| CONYEMICNT wikh o I-.'.'|_"|'|II'I|.' LRSS Vs CIETCY Lnad voud drman an EXERCYCOLE
' 1 (i1, tfm and strong. For @ SxuRcyoLE i yor have silved your excecising prob
I' . Mg windy. faliv-gfiponaie, mrptor<ifriven [emes TOr 4 lifetime. St how 1o turn
e ERNeTorsIng sl ririent phel Cam e v back the cock zand add tmans ||:-|'-i1:.
“:i?_'.f,_'ilrtrﬁr'n: a complete physiological workout from. vears 1o your life
Mheers w0 Gt af: i |!|_.|||||||!_||.|| FeRRE VR posf sl gedndt relina
iH ] | PACCENT oo T R [here s no [orm of andoar or oldd- A MODEL FOR EVERY PURPOSE
i op”’ Uaberies Tas)et dosr achivity designed 100 Keep  you
:!l_"'f'”:'_' _'_""_I_ .! |---:I"|:I stemder, voung snd sotive that oan Exrmcycies are made for both nor-
hamilbes o Wpeindder py LU with an EXERCYOLE nide. Y nuil and handeapped adilts o need
awily aml pemil [ T can Jdo voursell more good inoa Tew of exarcise, regardless ol age, weighi
"r“u'.-l-."t ...-1.'..h L minutes with this amnging EXERCYCLS tre or sedentory conditlon, and Ut 4
wiight fooedd il ovir bho thun vou ¢an with hours of ardinary priee vt canatford 1o pay, Easy 1erms
wo 4 EXCroIsing g sanntl your budgel

S WRITE TODAY!

T". l+
e s EXERCYCLECCREROBATION ..
' _" 597 Filth Avenue E
Maw Yark 17, N Y. k5

S

i ! Semid me FREFE larramusre
inad pinces

!

51 wamt #« FREE home
bemmomserid ko

T S y
WOMNDERFUL FOR THE AGEDYT  S1I0 QF A TRAVEL CALEF SIENY A% YOUR REFRICERATCIN
ExbrcyeLe o deal Tor Explevere fits vhto iy’ Exiersele e s onbeliesably 3

wepk atd frald people in mmoll nook or corfoe. B0 O Jend aiad smnothrumming that it
paed of daily =vercise. i oalby 14 Inches wide ol the: con rlde B wiiile cithers sleess. Tlas
arnced bt perdle thvthmic Bose. 43 iaches [omygd. dnd b wiye toumy asern Levp 12 In thels
motiony srlmoeiite hlodod 10 fcles high 16 the w52l pBedeocom wieero they  cap oride b
cerculetbon wilkowt tirsne  Plupgs oodo e weull s k2l gpnn ariing of just belope retirerp
Elae ke,

riraibrresrs SFFedrd PSSR Edrdredtbarraa i

g e e e o o i e o e e e e e ol

Mention the Maviohal Gesgreplile—1y idestifies visi



FIRST NATIONAL CITY BANK

IRAVELERS
CHECKS

THE WRITE WAY —
[UCARRY MONEY = =z

YOUR SHINATURE IS YOUR SAFEGUARD WELCOME... EVERYWHERE HE GOES

Ifrgre's & reeson. A fine Binocal s :-, s thin ,r._.,_. o
taca to tece with tha thi 874+ r|- e i,.. Furm — i Fawy
'-_-If-l.'--"l I-"I—"—"IFI. Ihl I.'.'!..Il- '.|.:_'.|_|-_

Chances pre he'd prefar @ Bushngll,. He hrunss | :
i I-I -III-‘ll | I.l- |.\_”!'.-.- .|:.'.r|' LiEAT ||||'|.|||_ A EaEit
IIII.: !Il-."'- L R i ol IIIIII 2 T I|--".'I_"_I JiAST rl e

:'i'_'_ll"l'll Tt s i _-|'|-: ma iy ||||. -.I- ['. ;E Fri i_._'.
Wit Natrdzoma eaihar case inclyded — ancl et ked by
d gLU-pear gUueErantes and irisl gechangs i g

See BAushnsll Binoculars st Battor i prart mhog
carrmers arg Separimsht stores v E g

Send for free gift guide “How To Select Binoculars'
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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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of extra advantage
in school 35

for only
Schoo! Bulletins
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vear. Each weekly bulletin brings five illus-
trated articles o create m Lhe student mind
1 lively interest in geography, history and
BOICNCE.  AS to education, The
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b . Name: Dictet. Maker: Dictaphone. Power source
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*_-':_1;;‘ - priceless I.'_:|=:d.=-=. small conferences, sand—yvou name jI__

How do you work i1? - Smple. You pick un the
mike and talle. Microphone néts as spepker [or
alant playback. A novelty? No Sir] Dictet is
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_,_/-"'/. Mever hod voudreamed yvou

wiottld see &0 much and so

clearly as now with yvour new

Rausch & Lomb Zephyvre-Light

Binoculnr. Clear, turquoise wators
lnpping against white sand beaches

fshing boats with sun-bleached pastel sails

Lillowing in the offshore breeze cand in the
distance, multi-hued mountains in all their regal beaaty.
Everyvthing seems close enough to towch )

in detail and radiantly alive 1n nature’s own colors

When traveling, al sporting déventis, or just lonking,
viol' 1l discover there's miore booses, Bl Lier andd
maore clearly, with a binomlar by Bausch & Lomb.,
When vou buy a B&L Binocular, vou pay {or

the world's bt and gel il There's a

booklet to tell vou all about it wnite

Bauseh & Lomb Optical Co., 10833 Lomb Park
Rochester 2, Now York
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