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Peru, Homeland of the Warhike Inca

By Kir Ross

Hith Hlustrations from Photographs by the Author

Mﬁﬂ' of all on my last visit w Cusco
I think 1 missed the sound of church
bells. The earthquake had silenced
them,

First reporic of the disaster in Peru on
May 21, 1930, received at National Geo-
graphic Society headquarters, indicated that
the whole of this venerable ¢itv was in ruins,

Sipce [ was then wniting this article about
Peru, T had to learm at omce the extent of the
damage. Accordingly, T packed niv cameras
and took off from Miomi on the [amed Pan
American “Intermmericano”™ plane for Lima.
Two davs later 1 was in Cusco to see things
for mysell.

First glimpse of the city from the air was
deveiving. Superiicially, it appeared the same
pink-roofed jewel of the Andes as shown on
page 442, At the airport 1 was greeted by
Dr. Albert A. Giesecke, Civil Attaché of the
U. S, Embassy staff in Lima, who had come
to Cusco to coordinate relief and reconstruc-
tion work. From his jeep, on our wiy 1o
the hotel, T saw the earthguake's shocking
devasiation (pages 422; 4213},

Inea Walls Stood Firm

Towers of many of Cusco’s famous Spanish
colomial churches were [allen or shattered,
Walls of the norrow old streets bad caved in,
blocking passage  entirely In many  instances,
some had been propped up with long poles
o prevent collapse.

Every plaza, every avallable open  space,
was dotied with tents, temporary shelters, and
medice] dispensaries. (e driver constanthy
sitimiled his horn to clear homeless children
amdd confused oldsters from our path [ pages
427, 441).

Yetl the ancient Inca walls stood firm]
Earthquakes were nol new to them,

Some 500 years before the Spanish conguest,
the Incas, without Joowledge of the wheel
or of steel, ralsed these massive eranite struc-
tures. How they shaped and dressed the stone,
so hard that it will cut glass: how they notcherd
the blocks to fit snugly together withoal
mortar; and how they hdisted them, one an
the other, sometimes to o height of 15 feet.
are schievements which amaze oll who see
them (pages 424, 425, 426),

The congqueéring Spaniards destroved the
Inca temple: and palaces, but they did nof
completely raze their walls. They uszed them
as foundations upon which to erect their own
buildings of stone pnd mortar masonry,

These pewer structures tottered and col-
lapsed in the quake, Adobe houses, many
with walls three feet thick, were badly dam-
aged.  Some 90 percent of all the homes in
Cusco were considered more or less unsafe
for occupancy.  Ninety people were  killed.

Bul. unfike the walls of Jericho, those of the
Incas refused to come tumbling down,

Chans had followed in the wake of the dis-
nster.  Keliel came quickly to the siricken
community from the Peruvian Government
danel from the Peruvian, American, and In-
ternntional Red Cross.  Buoilding materials,
medicines, clothing, and blankets were rushed
in by plane in a confused jumble, Hourly
the disorder grew worse., Then Dir. Giesecke
arrived from Lima and, with the aid of other
tireless workers, brought order,

This remarkahle gentleman, known as “first
citizen of Cuseo,” had Bived in the community
for many vears, although he = 4 citizen of
the Umnited Siates. For 12 years he had
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Crumbled Tower and Buattreszed Cloisters Proclaim the Rumoos Qusco Earthgunbke

'he Cusquenos {or the modt pErt acoepie Il return ol see ol frends amd famahiae
phitlosophically, and | found then surroundings  undi uch circomstances was
| I.||||I-_' | h. nf ¢l il, | T

the wreckare. The Perovians are pmmome |.|'|. R ectoration will reamire several vears, How
most procions of all Latin Amerleans, The ever, if plans materialize, the cty eventn
Cusguefios particulorly possess n charm all  ally will be even more mteresting than belore,
their own, as dhistim a5 their Inca heritace since @ dishinguishe] group of scieptists a i

| i rvtistianl ity whieh 1= their Bomd ircheologrisis 18 o studving plahs W o make res-
Rut the tragic ospects of the quake were  tomtion s accurmlbe poss1 bl

| et o e e Recalle First Visit to Pery

\ i 1 | i | |
for exnmple, 1 came to o cormer where oo Ny return o ©ous recalled some of
dobe howse had collapsed into a heap of  first contacts with the {pscinating people of
FLEEalhg 'l.|.|| i T il I AN -a e wall Lhe Peruvian Andes
Al the owner, an elderly woma Aen were With Rosita, my Spanish-American wife, |
RTINS AW e alefires vt intervals ane of hoiel taken an ats '. -::'. pfolmi] South Amerien
the workers winld Peiiise, 0 ] up a tattere We first touchs Perdavian <ol at Lima, bl
CUTIRIRELNIR Lo ET1RRISNT) :i|||'._'.|l'|'lnll_ ||_! LA EEl Wl IS WE WeTre &80T [ S0 the mountain

Et1l =i Cotmt "-. muiisl W | | .'.|.|. !'.I: [ i |; i =
Shiull we save thi=?" he would 4s) took off next morming for the short hop (o
11 % of N0 iUse now hitise 11 dway \ Fedaililit,
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Cusoo's Ulpright Appearance Is Deceiving: the Eaxrthguake Damaged M Percent of 1ts Homes

LT o taken a month wftor (he quuke shows the Plazn de Armas  crowided with eifugess’” tends
[upee 44 Twin-towered Ly Compat [ Peislit pregied by e Compuny of Jesus on fhe ruins of
b palace, mu#fersd] sssch mpury thal visttors were horred: La Meéerded (might), founded 1n 1536 and damagod
bv btk the 1650 anod 1950 guaokEe e L] 14 povwer in scafolding.  "Vieh o Peru™ was boldly chalked oo
el tminelde by pattiol d Hatinfion 19, Perovian Army, whe  destroved o Comppopist sdgo (het
From our flving classroom the geology and From the air we looked down upon a giani
geopraphy of the region unrolled below ue  relief map, for along the Rat, dry surfaces o
[he coastal prea of Torg 8 4 desert, one  these gplifted areas we gaw patterss of ancient
of the world's driest places. [t stretches be-  river svstems, commplete with tribalaries which
tween South Amertica’s highest mountain range  tapered off into branches fine as ferns.  The
on ope side and the Macibc Ocean on Lthe othes nae nol held waler 1or veprs
Phe earth beneith s skimmed past in wide sutdenly something caught my e I'ni
streteches of Sahlaralike sands, lown Intn conlriast o the curvmg, oredular limes of
frozen wave patterns or crescent-shaped dunes  mivers, the strmght bine | saw seemed strongely
e the ceas i:--—- march of the winds. out of e Mhen other lmes came into yiew,
There were no oases such a5 those of the sonwe parallel, some intersecting, some fanning
sahorn, Instead, this desert s veined LY TN mit like mdio beacon mnrks "'-""|_'- the
e, Im  eomrETraiiv receiil | eeilioecal ran  east and  wesi Athourh  thev looleed
times the narmow Inmd shell was clevated o man-made, 1 sow po signs of nbitntion | page
It present height, and rivers, dradming (rom 45

| | i | | [ [ | | ] B T II % 1 ]
R mmodni=ains cul diseny Irenciees [0 [ fae a1, : . :
! An Anscient Farmers' Abhmanae

: Later, bivck in Lima, | met di== Maria
i |

i ' . d .1 . i
Redche, fsiromnomer i '| o L R e e | Wil °X

From one side of the plane we coukd ool
owent ito these vitlleva, ench with a strp
brillinnt £reen along the hoanks of 1t cénts
river.,  Red-tiled moois of tiny farmbouses gave  plained the mysterions lne [ ot aren was
- Ry Lo Froame the other windows once Lhe tercitory of the Sascy coviilosalbon
L |||l||.|..i ciest Lo Lha !:l'.||-.~ ol the sk -reaching which [T ecfedd thatl of the Tneas, Asirono

Andes. stlhouetted 10 the earlv-morming Lizht mers of this ancient world probably Lo ot
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Cusco's Moriarless, 12-angled Stone Fits Its Neghbors Like a Jigsow-purzic Pieee

Locking sl wake e Blasi ikl poient quarrvmaen cul monolil ome welghln i reds nl
foms. and n them, without cranes oF Bol ross o i Fhan mE=pns. WorKi yithool cemenld
Rl id fittedd th lise b=, some of 11 i yaiu et th hal =l = el #RrrhdpiciseEs g
Fia ¢l i il . & in A i : LR n ol I 'i'- il r
these Hines to,atd their ab2ervations of the sun his secomid city of Pefu busy and modern.
T, SLmrs _|:||f |l| a4 Here indesdl wns an Beneath ECLER i::_"! t and felephisie wires
old farmerz” almanac on a grand scale boys herd sheep or cattle along paved street

From the other =ide of the plane ben 1tiful lined with walls of brillismt white and ping
now penks BecEoned There was 5] Misti eitfar, a volcanie stbstance which 18 i prin-
90311 feet high, between his two less famous  cipal bullding maderial.  Barefooted Dndians

brothers, Chachant an i ;l|l! (. 19077 it over the cobiblestones to market in

el 18,034 feet, respectively. Then we started rooge] Humits mince daintily along the street

drapping down b |.||--| i ArEEEna ear trncks.

_ i||. L || e A -_|'- T |'||- !|_.||' [ 2945 l|||||I| . i I ||| II.'||| '..E.i ||_|| II TTLEg |i|_|| =
a0 an altitude of 7,500 feet, where average da eoireacos, ] vicunos were timed, 1 e alpad
Fatiier  Goavet sttt i THNE 171 v e 189 | mii wns n



Peru, Homeland of the Warlike Inca 425

Salid Granite Splits (Center), but the Inca Joint an Inch Awany Holds Fast

Ancest Peiuvians, U=ing mich

manyv-3iled stonrd, ronestrucied walls of aoiasine stremeth.
Incw periods they ground down smooth, rectangular Mocks o build walle af exqumiste grace
planned thi=s curving-wall with & predse muthematica] formuld ; vet they never altained the broe arch
Calderion Sadoe's banid resls pn the Temiple of the Sun. loundatlon ol B Chuarch ol Sanio Domineo,

Luter, in the
Inchan architects
Fathor
U pper

stones, yielding to - carth shocks. hove seporated siightly (pages 427, 456§,

In the new Hotel Torista we &6t ot n neat
tatle bestde a wide casement window, HBeyvond
lush green grass and eucalypius trees spreqd
n malchless view of El Misti.

Through the open window a shagey black
hisse reached suddenly for the top roll on our
plate.  Just outzide stood o full-griwn alpaca
The waiter expldined that this Itiendly fellow
liked to vary his diet of grazs with hot but-
tered rofls from guests’ tables (page 464).

Four days of sight-zéeing in this important
city mave us Lime o eet our beeath belore
pushing -farther into the Andes,

The train from Mollendo on the Pacifie
const to Pono on Lake Titocaca mn only on
Momdavs, Wednesdavs, and Fridavs, nnd was
already panting from its preliminary climb.

How short, | wondered, will our own breath
be when we get (o the high valley floor?

Two [Hays of Ups nnd Downs from
Arcguipa to Cusen

The salon car was early-American, equapped
with leather-upholstered cheiirs. At ome imd
of the cor stood two men In uniform, ome tall,
the other slight, both neat in appearnnce. In
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Peru, Homeland o

fthe Warhke [nea

A Cloud of DT Salfcduards an

Follovwime the earthaquake., honlih
They vacrdinated mEmy nEamsat

e el YWOimiel sSCreEurmeel

her =eats were o 1w Feruvian civilians,
The Southern Ratlway tradn took us steadily
pward in o series of sweeping curves Lhrogagh
rich green arens of alialin, wheat, and other
' Is bordered by varieties of cedar
cyvpress, mnd lovely cucalvptus. Soon mosl
of the vegetation petered out, amnd our train
Pwistid -'.".';l_'.'r'l: —
hills
The taller of the two tmiformed men mim-
duced himeelf as L. Alvaro Lunati Revoredn,
of the Guardia Civil of the Cusco Departméent

It edl I

ereaked] throueh barren

He was phout six feet, broad-shouldered] and
husky, with friendly brown ew

The Civil Guard is a body of national police
all picked men especially b Uil
work, They must have o knowledge of law
peozraphy, history, mathematics, and notive
lanmiaeed,  Lunatl wis returning {rom heac
gquarters st Lima, the capital, to his post at
U'rubamba, north of Coseno

he other man wns Capl. Victor
Kamirex of the Peruvinn Armvy,
lor an wsnlated station Im I'_'||' interior

soon he and his {riend wer
Ml T
peaks whith 12 the home ol oni
alddest cvilizations,

B irsiis

I|-|| | LIl Fa '
tedling us of
monninin
ol America's

[t ie-Xnown
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road blocks ane] sk

Irl:'i'l -_.I..|..-. I-:_:' |"!' I-II.I. | !:"“I'

Ticklod by the

imd bencath Sarmend
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“Archeologists howve only  scratched  the
f the highlands,"" sid Lunati, “You
will see Cumen, the capital of the Inca Empire
of SO0 years ago, but you must also see Machy

the sky whise origing

surface

Mechu, 8 loblvy c1fv it

gtill are mysterions.”™
Mystery People of the High Mountains

“What are the people like?™ - nsloed

“Inchans of the hhgh mountmm country
ire unlike other Peruvians,” replied
“Thisv hiave the Mongolord ¢harsdcter-
isties, bt they are short and stocky, with A
peculiar roddy complexion. We of the low.
mantnin -air extremely lE'l'l'!:

Rasne,

LESEL

lnnds find tha

theive on it
'he Queéchun they speak s 1 dinlect of an
ancient language which once was spoken
thtoushoutl most of the Andes '
Both men =poloe Cuechun, an

learnine new worrds in

R
that lanrunee, Kuna
£ L .I||_|'!|_I Flii

il Illll'll. L !.'I.I.r . . lll'-|I|||-|.| ..:-';-'-'- :-\. . .[.i“.I

'|l|_'|.r.=- i s 'I"-:'lilll:'ll'_ i | I" i

TS fereirr e

'|I|III-_
“TInged,
siviinel of

caflcn, “pgeon, i) desio i REgRERERTTT TR
witwa,” meaning Y haby,

W5 Teet

AL Pampie de Arrieros, d town ot 12
level, the train stopped for lunch,

_!Illl'.l -1 i |
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Only thase in the salon car had meals served
on the train.  From pur window we saw other
pussengers pile oul onto the platform where
tables nnd chairs were sel up in the open adr.

The Top Higher than Pikes Peak

On station platforms | poted the increasing
elevation—Pamph de Arrieros, 3,750 meters,
Canagruns, 4,078 meters, Sumbay, 4,127 meters,
Vincocaya, 4,377 meters, Fvery additional
thousand meters meant approximately 3,000
fect of nltitude,

"Here's a sahute to the top!™ said Lunmati.

There, outside our window, bleak and gray
in the clouds. stood the station of Crucern

Alta, with the equivalent of 14665 feet
lettered in meters on the front. We were more
than: 300 feet higher than Pikes Peak

(14,114}, bhut #s casual and gay as if we were
hark home on the Pennsvlvanin Railroad
going from Washington to New York for a
week end.  No sorecke, or mbintiain sickness,
troubled s

Soon alter we crosszed the divide, the coun-
try changed, Here among the perpetunl clouds
more moisture permitted  vegetation.  The
slopes. were covered with a thwny grass,
Woolly flocks of lUamas, alpacas, and oc-
casionally the shy and gentle vicufias grazed,

Now going downhill the train rattled and
swaved. The air grew chilly, for the sun was
seftig.  We saw more people and more farms.
We were now in the midst of the puno, the
higher section of the wltiplano. This im-
mense paompn of southern Peru lies between
the two highest cordilleras of the Western
Hemisphere * and sverages more than 12,000
feet abowve the sea,

The sun had set behind the Western Range
aned it was dork as we left the train a1 Juliaca.

Our hotel mom waz em a4 rickety baleony
overlooking a patio, There were no windows,
but the cracks around the door provided
plenty of ventilition.

Previous occupants had penciled their mames
anidd the dates on the walls—a sort of Spanish
*Rilmow was here”’ covering many Vears,

Water was in an enameled pitcher beside
a metal hasin.

“Look, running water!” exclaimed Rosita.

We had it all right, for there was a half-inch
hole In the bottom of the Lasin!

It was cold, tw, for the ack of oxveen at
12.550 feet means less fuel for the bBlood, and
we went to bed with everything  but the
linoleum piled on as!

Next morning Rosita, Lunati, and T took the
train for Cusen,  Until nearly soon we rode
north and west across the vast puna.

The short, tulted grass reminded me of our

The National Geographic Magazine

western plains. Tn the background rose crests
of the mountains. For mile after mile these
two mighty rangee pamlleled the tracks

We passed through tiny villages of adohe
huts where loafers watched the train go by
and women mt doorways held up chunky
brown babies to see the Indian equivalent of
the choa-chim,

We waved to one man with an impassive
Mongoloid face. He was in modem store
clothes, his feet were hare, and he wore the
age-old Indinn chullo, n knitted shkullcap with
ear flaps. On top of this an American-style
smap-hrim felt hat Gtted snngly.  Suddenly he
grinned and waved courteous good-bye.

At Chuguibambilla the train passed between
neat wire fences, and in the distnince we saw
a tractor palling o gang plow.

“That is the Peruvinn Government’s experi-
mental fnrm,” explained the lieutenant, “Here
the modern heirs of ancent Peru are taught
20th-century agriceltural methods.

“Once our people ranked among the greatest
farmers in the world. Other ancient peoples
knew aboul irrigation and the use of fertilizers,
but centuries before Columblis e uséd meths
ods which even your own experts have-stordied,

“ Mot farms of ancient Pero were termced,
All the ewrth in those thousands of terroces
wits- put there hy hand, sometimes after be-
ing carvied for miles from some other plice,
Moreover. that @oil was carefully selected for
its .composition and fertibty and placed on
terrace <urfaces to furm ‘artificial’ topsoll

“Now your experts learn from our ancients,
amel mir moderns learn how o drive a tractor
made in T7.5A"

At La Rava, once more over 14,000 feet,
we passerd oul of the Titicaca basin and
started down again.  Although' the  change
is almost imperceptible at this point, we had
crossed an important watershed. A stream
which had paralleled the track now was run-
ning with the train instead of against it.

“Now you are in the Amazon drainage,”
another passenger snifd. “That finy trickle
vour see there eventually renches the Atlantic,
4 000 miles away.”

Grains Grow at High Altitude

Barley, maize (called chocle), amd a pig-
weed (Chenopodivm guinog ) known as g
now, which is another cereal, grow here o
altitutdes above 13000 feet, watered by ice-
cold streauns from the mountain peaks,

#tee “ieh Lighis 6 the Peruvinn am] Bolivian
Ande=" 18 ks in color by 'W. Robert Moore, Na.
moxAL (Geocmarree: MAoasixy, Febrary, 1927

# Spe “Stalreaswe Farmes al the Ancients.” by 0L F
Conk. Mayrmwar Geocrarss Maosaose, May, 1916
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Indiun Farmors' Sloping Fields Overhang the Vilcanota, the Ineas” Saered River
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Peru, Homeland of the Wiarlike Inca

Pink adobe houses with blue doors and
white houses with pink doore stood sd
galden grain.  Some bhouwses even had red
Spanish tle roofs ingtead of thatch or cor-
rogated ron,

At Chactuyoc a huge yard vibrated with
vividly dyed wools lald out in the sun 1o dry.
Near by was o modern hasketball court.

As we left Sicuani, Lunati pulled his broad
shoulders hinck through the window.

"Here i= o treat for vou,” he beamed. From
a vendor on the platform he had bought three
anticiichos,

These were small wire spits about six inches
Iong, strung with pieces of beef heart highly
seasomed with garlic and oregano and topped
with a chunk of potata. Fresh from an open
fire, they were sizeling hot and aromatic,

We whiffed other fragrant odors as the day
nassed.  Finally smoke began to curl from
huts alomg the way, and it grew dark, We
were down to about 11.500 feet now amd 200
miles nearer the Equntor, Trees had appeared
apain, We got off the train at Cusco in an
atmosphere fragrant with the unforgettable
perfume of hurning eucalyptus.

“The Navel of the World"

To the Incas, Cuzen was the “Navel of the
World,” FEwven today Indians of the Andes
mutter a priaver upon coming in sight of the
“Sacred City,” As T looked down upon lis
rodd-tile roofs and green groves, the narrow,
hill.climbine streets and nimmerous bell towers
betokened the msntiquity of the city (page
1427,

Faven in the modern and comfortable Hotel
Cuosco the venerible feel of the clty 15 strong.
Step outside and you are in a strange land.

The city lies at an altitude of 11,155 fesat,
in a little valley of the Hudtanay River, o
tributary of the Vilcanota. Its population
i= about 33,000, mostly of Indian descent.

The place i= a happy hunting ground for
historians, Recently many new ruing have
been discovered,

Narrow streets, many of them less (than 15
feet wide, muke one-way traffic imperative.
Uneven cobblestones have been repluced by
twn thin paths of smoother stones to provide
eusier riding for automobiles (pages 430, 431),
Chther strects have never enown a wheel, for
aon the steep hillsides they are stair-stepped.

Must interesting of all are the walls which
line these historic passagewnys. The Incas
were master stomemasons, and Cusco, their
capitnl, contuing excellent examples of their
art.*

Chcar Goneales, an English-speaking  stu-
dent at the University. of Cuysco, showed us
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around the city.  Like 90 percent of the popu-
lation of Cusco, he nlso spoke Quechua,
Llamas i flocks of from two nr three to
i dozen or more were frequent.  With haughty
beads and seemingly disdainful nir their tiny
two-toed feet apparently scorned the cobbles
They were never led, On the contrary, they
alwavs preceded their owner and stopped or
started, turned to left or right as they plensed.

Llamas Obey Indians’ Signals

“Tio the Indians just follow the llamas?”
I asked Oscar,

He lnughed.
group.

“See If vou can hedr the sounds the man is
making,” Oscar supgested. “He is telling
them what to do,"

The llamas passed us with the Indian trot-
ting alopg behind. He seemed to be wheez-
ing.

"That hissing noise is understood by the
lamas,” said Oscar. “Youw can't tell the dif-
ference in the sounds, bat they can, and he
keeps talking to them as they go along.”

“Ask him to stop them,” T requested.

Oscar shouted in Quechua, the man gave
a sharp hiss, and the Hamas, already 30 vards
down the street, stopped in their tracks!

"Now ask him to turn them oround and
come hack,” T sugpested.

The Indian hissed apain, The Hamas exe-
cuted o perfect tight tum and came trotting
threctly toward us. When they got to within
about 10 feet, the man made a sound like a
soft sigh and the beasts slowed to a stop!

That night we sat with Lunati and other
guests hefore the big open freplace of the
Hotel Cusco. Instead of a tame alpaca, two
tame- deer had the run of the building. A
package of cigarettes left carelessly on the
coffee table disappeared down theie throats,
cellophane and all, before you could sav
“Machu Picchu.”

Neatest trick, however, was the way they
inserted  their slender noses into glasss of
fiery-hot pisca, a Peruvian brandy someone
offered them, and kapped up the stuff to the
last drop. 1t did not seem to affect them,

Cuseo o City of Many Bells

Outside, the air was full of the sound of
bells, but today. after the earthguoke, most
of them are silent, Cuso has more churches,
convents, nnd monasteries than medst other
South American cities of ite size, and their
bells seemeéd to be chiming most of the time.

Up the street came another

® 50 “Incas: Empire Bullders of the Andes™ by
Philip. Alnswarth Meane. Namwowar GEoGEAPILIC
Macazmsn, February, 1935,
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Early the next morning, with Lunasti and
Dscar, we took the road (o Pisac, north ol
of Cusco, past the ovclopean fortres of
Suceahuaman, On the snciemt Inca porade
grouni hefore the megalithic main wall we saw
modern destendants of the Incas plaving
foathall,

“Baskethall, baseball, and tennis, all those
gamis, were ntroduced here by yvour country-
man, Dr. Giesecke.” said Oscar (page 4215,
“In addition, he was one of the first to recog-
nize the importance of the archealogy of this
region, and through his efforis many important
discoveries have heen made, All phases of
our Peruvian culture have been enriched by
this remarkable Vargui."

The road to Pisac is narrow and winding.
It was unpaved. Awnilable rock had been
uzed in places to form a stone retaining wall
agiinet the side of the mountain mather than
for road surface, We commented on this,

“Urpg-amea," snid our monesyllabic driver.

“That expliins evervihing,” 1 commented.

“Tt does.” said O=car. “That one Quechun
word means the silent swoop of an eagle upn
its prev, and refers to a pecaline form of land-
slidde we have in this region. Without warn-
ing, and without a gound, the land suddenty
lets go and envelops everything in it path, It
i= not a pleasant death.”

But there was gaiety upon the highway,
(oo, Rounding a sharp comer, We came upon
an early festa

Masked dancers in fantastic costumes per-
formed a kind of double shoffte in the middle
of the road {page 433).

Only men were dancing.  Smiling women
wntched, dogs barked excitedly, and the or-
chestra did some solid “sending™ on a few
monotonbus notes.  Then the band stopped
to wet its whisthe.

Literally, the whistle was the leader, for the
“orehestra™ consisted of a flute, 0 snare and
a bass drum, all homemade. During the inter-
mission T exchanged a few clgarettes for good
will and made a few pictures (page 453).

“Sacred Valley"” Gem of Incaland

Another turm in the road and before s
spread the Valley of the Vilcanota, sometimes
called the Vilcamayo (Sacred River), becanse
its waters and the Vale of Vilcanota were
sacred to the Incas (page 460].

Below and to our right Iny the village of
Pizac, with ancient agricultural terrices on the
mountainside above it. Lunati pointed 1o the
river runming past the town,

“The rver flows between stone walls s
fields may be built right out to the river banks
without dunger of erosion,” he sald. "“There

The Nationul Geographic Magazine

is an ¢xample of the feclamation agriculture
of the Incas.”

A winding road led us down the mountain
and across a modern suspeénsion bridge into
the center of town (page 4521).

Mzac 5 one of the oldest centers in the
villey., An attraction is the colorful Sunday
market and the strange Mass said in the prim-
tive church of the Indians. Furovecs, or lead-
ers of the surronmding clans, come to {own 10
form an officly] escort for the priest, They
nccompany  him from hie residence to the
church for the services and afterwards con-
thuct him bome again. They and thelr =ons
also take part in the Mnass (pp. 453, 459},

Az we entered the gloomy interior of the
church, devated Indians in strange attire sar-
romincled us, their fnces rapt with [eeling as
parts: of the rtual were intoned o Latin,
Spanish, and Quechun.  Weird notes wheezed
from an antique homemade pipe organ. A
lusty, barrel-chested Indian worked frantically
at the bellows. At opne point in the ceremany
the sons of the clon leagers stortled us by
hlowing mournful tones on conch shells,

On an aftar near us rested a human skl
with & faded red flower stuck into an eve
socket, Tt had formerly belonged to a man
of the netghborhood who had done mutch @ood
for the church. This was 3 sincere tribuie
from thesw simple

Cleanup Week in Pisac

Following the Mass, an Indian in modern
dress mounted the steps to the fool of the
cross in the plaza and shouted for attention.
Soon a crowd of citizens stood beneath him,
From » paper he translated into Quechun as
he reacl:

“Citizenis of Plsac, our citv is becoming
more and more & center of trade and tourism,
We have become famous!  From all over the
world people come to Piac.  Bul 'we do nol
take enough pride im our city,  Streets mist
be cleaned up, gutters cleared, cobbles re-
nced, and walls whitewashed., This must
EH: done immediately. Anyone who has not
cleaned up his house and the street in fromt
of It within 10 days {rom this date will be
finedd. This is an order!”

Farther down the valley we pissed a voung
Todian carrving a toy wooden gun and fol-
lowed by a black pap, At my request he posed
for a pleture beneath a clhicka (native beer)
SIEETL.

As o member of the Rural Guard he wore
his toy gun protdly ns a symbol of his im-
portance, but gay flowers in his hat struck
a strangely festive hote (page 437).

“Why the flowers?” T asked.



Peru, Homeland of the Warlike Inen b

"Tents and Shacks of Refugees Litter the Proud FPlass de Armas, Heart of Cuseo

fluring Incn festivads this sacred sgquare sew the mommaes of oeparied emperots sested In hoter . besdd
thetr successorz.  In colomil tmes i withessed the execution of rebelbotis Spaniards and’ Indiam \ tahunlpa
the Inca slam atter e hnd filled n room with ronsom gold, stands atop the fountain. Cast in the Uniied
Stutes, he rewsmhles 8 Northy Amwtlean Jodian miere than an Inca. La Compania (kefl), srecled in 1661-39

stands with the support of lone prope. Cusco Umyersity (cepter) was domaged by the earthouake

“Because 1 am a selicrdn, a bachelor, and graphlc Soclety-Yale University  expedition
they indicate that I am looking for 4 mate.”  under the leadership of Dr. Hiram Bingham

We drove through beautiful country by buck  (page 431).°
roads  liped with eucalvptus, willow, and Chr friemd Lunati dined with us that eve-
poplnrs, The oir was soft and frogrant withh  ning, @along with Fra Conmdo Juiniz, @ Fran-
HOwers, ciscan nar we had met an the trajn,

Among thé willows which overhung an "1 hove never eaten such wonderful pota-
rrigation ditch small gpreen parakeets flitted,  {oes!” exclaimed Rosita.
and tiny  hummingbirds daried among  red “Why nut? Lunati asked. “"The pelito
lilies and passionflowers.  AS the sun sank origmated here. When the oomquistadores
lower, we heard the coo of pigeans. * Sep. in the Naroxar Gooonarmoo  Macsrmn

Hark m Cusco we prepared (of the chimax Further Exploratlons (n the Land ol ."..5: inca
of our entire journey, the trip to Machu a8y, 1910} "Story af Machy Picchu,”  Fehrmr
A i TR A L=t L 1915 ; und “In the Wonderland of Perw.”™ April, 10
Picchu,  That ancient citadel of the Incas 056 winim Bingham: and "Pith of Pero.” by Henry

was unearthed in 1912 by a National GGeo- Abert Phillips, August, 1542
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brought the potato 1o Burope, they gave the
world a gift far more valualile than ull the
gold of the Incas.”

After dinner we said good-bve to him, as
he haid to return to his post at Trubamba. We
cdid not see him again.

Early next morning Rosita and 1, with six
ather passengers, crowded into the tiny vellow
aabocareil at Cusco station.  The wehicle was
g small autobu: with an antomobile motor,
designed to run on the norrow-gauge railroad
track which extends from Cu=co to Macho
Picchu (page 436).

We made severnl switchbacks to surmount
the steep mountainsides which enclose Cusco.
=oon we started on a downgrade which would
continue all the way to :hp%’rmt of the citadel,
from the high, chill plateau above Cusco Lo
thie edge of the tropical drea.

The Anta plain spread out before us like a
big rug. On it fe? zleek brown cattle, In-
dians in red ponchos trotted nlong paths or
reails which led to feudal-looking haciendas
surrounded by stately groves, Here and there
a dashing caballero on a white horse rode by
like a grandee of old.

Vertical Londsespe Is Startling

Then we were in a canvon, The sudden
transition from horizgental to vertical land-
scape was exciting, Almost vertical cliffs had
been cut back for the raflroad track along a
narrow stresem of rushing white water. Yellow
flowers like blnck-eved Suszans and graceful
fronds of pampn grass bardered the way.,

In a few moments our narrow canvon sud-
denly ran head on into another slash in
the mountaing, and we tumed almost  at
right ‘angles to follow the canvon of the
Urubamba. Through it flows the river we
had =een at Pisac (page 4464), there known
ae the Vileanola.

Unfortunately we could not stop long at
Clliantaitambo (Ollanta), another famons Tnea
city and fortress near the river. It formed
one of a chain of Inca citadels which ex-
tendesd from Machn Picchu to Cusco,

Farther on we passed the ruins of other
Inta centers—Runcaracecay, Wiliay-huayna,
Choguuesuysuy, Qquente. At Salapunco re-
mains of another fortress marked the entrance
to the Torontoy canvon, narrowest stretch
of the Grand Canvon of the Urubamba.

Here the walls of the canyon close in,  Day-
light fades, Rising sheer for as much as 2,000
feel in o single step, the granite sides extend
upward Hke the windowless walls of gigantic
skvserapers, The confined witters of the river
roil and foam, casting white spray high nto
the air.

The National Geographic Magazine

Orchids, ferns, and other tropical folioge
covered the lower faces of the coliffs, for we
had now passed through the temperate zone
and were on the edege of the trogical area
Maore thon two miles above us towered the
great snow peaks of the Andes,

Machu Ficchu station i3 just that—a tiny
railroad stution located on the floor of 'the
canyon, about 6,500 feet above sen level, with
telephone, telegraph, and a cramped side track
for switching. At present it is the practical
end of the railroad, although the rails extend
a short distance down the canvon to the fool
of the ridge on which the ruins stand. We
coasted on down the track.

Machu Piechu at Last

“All out for Machu Picchu!™ Oscar called.

After crossing the dizzving torrent on 2
sturdy bridge, we came face to foce with sev-
eral mules,  Although we knew from the he-
ginning that we should have to ride mules up
to the ruins, our mecting was not one of mu-
tual pleasure. We started upward.

The old city lies along o narrow ridge be-
tween 10,300-foot. Machu Picchu (Ol I'v 1k |
and 9,060-foot Huayna Picchu ( Young Tesk),
which sticks up sharply to the north. The
altitude of the city itself is about 8000 feet
above sea level, with many variations in level
among the various parts of the ruins. Every-
thing is up or down, and we came to Lhink in
terms of vertical rather than horizonial dis-
tances: | pages 436-7 ).

At the top we found the Machu Picchu
guesthouse, insialled by the Peruvian Gow-
ernment. This was our home for three dayvs
and nights while we explored the city.

The site is especially valuable l'u:fml;se it ks
the lnrgest and most complete Inca city which
still remains just as it was in Inca davs, From
the time of the death of the last inhabitant,
sometime in the 16th century, it remained in-
deed o lost city of the dead, 2oon covered by
the fast-growing vegetation, 5o hidden in the
sky was Machy Picchy that colonial Spantards
never found it. Here lived the last four inde-
pendent Incas, the emperors and living gods
of their people, the Quechuns,

Chosen Women Secluded in Convents

In all the Andes the Inca sun gad coold not
have chosen a more awesome selting for his
temples. The city looked up at two towering
praks; it gazed down into the Grand Canyon
of the Urubamba, a 2,000-foot drop.

In this stupendous setting the Intﬂ_-a Virgins
of the Sun, or Chosen Women, passed away
one by one, leaving no sons or daughters to
give the world the story of their sky-top city.
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acing hEhwiy which chmbs the bockbreaking appiroach {(page 432

Folygamy was the mule among the Inca
nobles, who usually selected their brides from
national convents called Houses of the Chosen
Women of the Sun.

I'hese institutions, consecruted to the sun
o also trained ancient Peri's vestal vireins,
the Chosen Women, to be handmaidens of the
Inca, They wove his finest textiles and
brewed his chiche beer, Such a convent city
wias Macha Picchu,

Many people do not realize that the Inca
Empire, though reduced to a chadow, sus-
tamned 118 mdependence in-a mountain retret
lor 39 yedrs alter Cusco fell to Spain.

Vitcos, bullt in haste, was the ITncas’ military
negdoguarters,  Vilcapampa, long establisher],
was thefr sacred, temipled city.,  According to
senalof Bingham, "l'i-:-..'J[-J:l:II!.l was the lnca

name for Machu Piechu, a title which he gave
to the ruined city m 1911 b ause he did not
know then whit else to call it

Nature's Formidable Fortrees

To Vilcapampa the Inca Manco took flizh
[rom conguered Cusco with his thres
his bravest troops, his Chosen Women, and
the mummies of his ancestors,

The lower Urubamba Valley gave the Incas
o lortress defended by some of Nature's mnst
impregnable ramparts.  The road o their
kingdom' crassed posses 15,000 feet high and
canyons 3,000 feet deep. However, Spanish
invicders hnlly  penetrated the -;_-,,5-" IETIE
exile. They captured the Inst Inca, some
where near Vitcos, bore him in triumph to

Cosco, and put him Lo death, in 1572,

-__ll'_-
1] By ™
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The victorious Spaniards did not settle the
lower Urubamba, Not inguisitive about Vil-
capamps, they seem never o have searched
it out. Spanminrd and Indian alike forgot
the city; the jungle ok over,

Senator Bingham rediscoverad the lost city
in 1911 afier a long search through canyons
and mountaintops, He was exploring Machy
Picchu, the mountain, expecting to find only
insignificant ruins, when he suddenly faced a
swrprising sieht—"a fight of 100 walled
terraces.”

Full of wonder, Senator Bingham wrote:

“T saiw beautiful walls of stone houses built
in the most exquisite Inca style. Moss, bam-
s thickets, und even trees burdened the
ruing, but 1 could discern granite ashinrs still
fitting together as perfectly as though they
had been laid the day before.

“1 stared nt moss-hung ruine—temple after
temple, surprise wpon surprise, The sight
falrly took my breath awav.

“Machy Plechu was a tremendous natural
fortress, A hondiul of men could have
guarded the approaches. Signal stations -TI!-I:IIEH:I
on the twin peaks Man-made walls, rein-
forced by a dry moat, enclosed the city limits,
Only the Inva, his nobles, priests, and the
Chosen Women were permitted (o pass these
barriers.

Stairways Connect City Terroces

“Completing prefiminary explorations, we
returned to the United States. That winter
(19011-12) the Xational (Geogrophic Sociely
antd Yale University agreed to back am ex-
tensive survey.

“The next season we completed the spade
work and exomined Machu Picchu in detail.

“The citv was built on the saddle of a
mountain ridge and the steep slopes immedi-
ately below,

"Spice was so limited that houses were
crowded together on narrow streets,

“Terraced cvity levels were linked by 100
or more stoirwavs. The longest iri n]l with
about 200 steps, divided the city in half and
aerver] as IE prml:tpal thoroughiare. This
precipitous main street we called the Stair-
way of the Fountaing because it was the site
of i serfes of basins.

“The finest staircase of all led to a little
hilltop commanding  the city.

“Here our e ition found a fine stone
intithuatana, a sanctuary where the Inca priests
‘reyersed” the solar deity and “tied” him down,
One eéan picture the oobles, priests, and
Chosen Virgine ascending the granite steps
on festive days and blowing kisses to their
fiery deity.

The National Geographic Magazine

“One windowless, gabled compound of bea-
tifully built house: appeared =0 palatial that
we called it the King's Group, We can
imagine the pilaces furnished with vicuna-
wool Tuge and other soft textiles woven by
the Chosen Women.

“One smull building we named the Semi-
circular Temple because: its outer wall was
bonded to n curving rock:.  So closely fitted
were the mortarless granite ashlars that they
seemed (o have grown together. They held
by friction, not unlike the glass stopper in
a battle,

Where Incas” Mummics Were Worshiped

“On a spot which I called the Sacred Plaea
we found two fAne siructures which were left
completely open on one side = that the sun
might shihe in.

“The lurger structure, which we named the
Principal Temple, contained a 1d4-foot-long
block. which appeared to have been a cere-
monial thrope where mumimies of departed
Incas were brought cut at regular intervals
to be nired and worshiped.

“Our Indian workmen, spurred by bonises,
discovered more than 50 caves and tombes,
Not one of these gave up any gold or other
common ‘treasure.’ A salitary green gliss
bend was the only indication of previous con-
tact with Europeans.

“Cemetery caves vielded 173 skeletons. Of
these, females predominated in o ratio of 10
to 1. This significani discovery showed be-
vonid doubt that Machu Picohy had ineed
sheltered the Virginsg of theé Sun.

Tomb Yields Bones of a Mamacwna

“One day we unearthed the burial place
of a mamacuna, ot high priestess, the su-
periir of a convent. Her calling was identified
by a concove bronze mirror such as main-
cunas used to fgnite tinder by focusing with it
the sun's ravs, to the mvstification of the
superst itious laity.

“The exciting discoveries of 1911 and 1912
led me to undertake further studies of Macha
Picchu in 1914-15, which were financed chiefly

by the Natjonal Geographic Society, but
World War 1 stopped our visitations. 1 did

pot return until recently, when the Peruvian
Government invited me 1o attend on Cetober
17, 1948, the opeming of the Cerreféra Hirdm
Brugham, the new five-mile motor roacd which
mounts the slopes some 1,250 feet W Machu
Piechu™ {;: e 43175,

There is nuthing spooky about the place
today, we found, Several families of laborers
live among the ruins, keeping the underbrush
cleared away.
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Peru, Homeland of the Warlike Inea

At the goesthouse the food prepared by
Letitin  Pinedo, the conk, was delicions,
rLIlTn iwgh we were told she wag “not feeling
wirll,”

Next day we Jearned the remsom,

Abwut 2 o'clock in the morping a subdued
commotion overhead roused us biriefly, but we
sofm | went to sleep again, AL breakinst the
manager was smiling.

“Last night the cook had a baby girl,"” he
announced. “The first babv of modern times
to be bom pn Mochu Picchu!  Her name is
Domitila Estanislao Incacahui Pinedn,"

After breakfast the next day Fra Jodaniz,
who had rejoined us, Oscar Goneales, and 1
climbed several hundred feet above the city
and surveyed the ruing from high up the Stul'.u'
of Machu Picchu Peak, From an ancient
cemetery we had an impressive view of the
entire city (pages 456-7).

Muachu Picchn is famous for lighting effects,
Becagse of peculinr climatic location on the
efae of the 'rmrnml zone, the city might bhe
said to stick up into the Temperate Lone,
while the lower slopes are in the Tropics,

A Night on the Mountains

A night on Machu Picchu is never to be
forgotten.

As the huge red sun rushes down beyond
the rim of western peiks, the ancient granite
gables and towers fade from gold o black,
and clouds brugh the tips of u:—q.,hlmnng
mauntnintops,  Unfamiliar night smells of
tropical wvégetntion fAoat upward from the
canvon, and, as the skies clear, the world i=
filled with strange stars unseen in North
American latitudes. Beyvond the black saw-
tocthed outline of the Inca citadel blazes
the Southern Cross,

In the mormine the cooler air above the
canyim 15 warmisd by the riking sun and lifts
1o make way for the humid air below. As
this moisture-laden air ascends, it cools and
comdenses, so that observers st Machu Picchu
look aut horizuntally upon mysteriously forme
ing clouds which take shope before their eves,
shift, rise, ami disappear above the airy peaks.

LiT.l.‘FH”f. the arme of a visit to Miachu
Piechu i5 the climb to the tip of Huawvna
Picchu, the sharp peak which dominates ‘the
city. I Wils detfrmmfd o stand on the very
tptop, Oscar had elimbed it once hefore, 5o
he led the way.

Bevond the main part of the city and the
base of the peak lies nn area of junglelike
wrowth through which we had to fight our way
to the narrow ridge between the two. Here
we stimbled over mare raine still uncovered
ami]l  unsnepected by the averape visitor.
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Among the scaltered stones srew tall grasses
which hid sudden pitfalls. \'“Eiijun—h‘rr:r’-‘hlg red

and black millepedes more than six inches long
were everywhere underfoot,

Afterwards | learned that this area is a
tavorite of the dreaded fer-de-lance and bush-
mauster, ac well as the lethal cornl smake,
all of which strike withoot warning. Luckily
I saw nothing of them.

Chrchids of many yarieties were always just
out of reach,

Stour Wire Aids Climbers

Some unknown but considerate person had
rigged a stout wire along the sharpest edpe
of the nurrow knife edge 10 Husvna Picchu.
Without this the way would be almost im-
passable. A drop of hundreds of fest is on
cither side,

From there on, however, the climb i just
hurd work, PFrom any distance the clifflike
sides of the peak look sheer, but a tiny tmil
has been there since Incn times.  This narrow
path zigzags upward o steeply that in some
places n rock, dislodged (rom the hend above,
will clear the trall below and fall clean for
hundreds of feet.

The trall was so0 ove with grasses
and ferns that often we had to feel our way,
Several times it narrowed to a foot in width
while climbing steeply. Ewen this scant foot-
hild wits sometimes lacking where emall cave-
ine hord caused Vechaped apertures fringed
with long grasses. We cut long sticks and
predded before us ke Lilind men.

During frequent stops for breath T saw
many forms of bird life. 1 recognized tanagers
and fiycatchers and pumerous swifts.  Ope
soft pray fellow with u bluck head Osear iden-
tified as a grosbeak.

“The fertile Urubamba Valley is 2 natural
habitat for birds." sajd Ozcar. “Even from
North America they fly over Macha Picchu,”

Dangling at 1500 Feet

The trail higher up wos bare and moist,
Suddenly 1 slipped.  Strangely  enobgh, 1
wasn't =nred. Somehow, s | started over
the etdge 1 grasped 3 thick tendril and found
mysell sitting with feet dangling out over
nothing.  Beneath my soles swirled empty
space for at least 1,500 feet. Far below
curved the Urubambn. 1 looked wup into
(Ycar’s pasty face, and it was then that
[ felt fear. After T cautiously regained my
teet and paused to overcome my shakiness,
we went oo

Two hundred feet from the top came a
surprise.  Here, at one of the steepiest ports
af the climb, just when T wondered where the
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next. foothold could b found, we stumbiled

Wil I]i.‘?l'. M OSTOITS I Fi WUELES W AT
i almost verticol, but obviously mide by

iy, Fach Llock was i car I-I;|i:-.' bined-wor kil
|.f| Cee il Frante

v little more and we rounded the shar
corner of o man-made eranite wall. the face
e lowest store of ferraces:  Une more steo]

* ' 4 ' ! !
little climby, a4 few more =stalrs, and we wer

Hiure granite L

ulders capped the tip
Highest restedl ab an anele so thal ahke edpe
rin across the rock like a eomb, Holow the
biouliders caves had beon hollowed out to Torm

L dwellimg place,
An Inea Sentry Post

ariongE thick  eriiss  (scar
initicnted a8 pomnt of rock at the VITY el
of the clifl It had been worked smooth 1o
form a tinyv plattorm just large enough for one

porson, and was worn shghtly hollow on top

""II_'_'I :,: |I|'|.".|_'|

Here had stood the lookouis of the Incas
huftling  restless feet while guardme the an-
Crethl Caty

Below and to the right 1 could look =outh-
wesl and see the Urubamba with a tiny motonr
truck crawling along the road niear =an Miguel
bridee. [ felt thot, if T swung my arms, a
good jump would sail me clear into the river
31.000 feet below | paee 449)

3] to the left wons Alachu Phechu:  From
this  hetght  the endurine  buoildines wor
dwarfed pmd lost.  Only o genern
hirown maried [(he aoclent ity oang the ters
racts nedr I Farther to the left white
srrateches o the mountainside dentified the
rodidwuy o the top named for Dr. Bingham
Cverhedd a condor satled. | Telt ke o condod
mysell. This moment was g DUtins  Clormsy
toe our Peruvian pilgrimage.®
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Puya, the Pineapple

's Andean Ancestor

By Muwrorn B. Foster

) WITNESS the dramatic lowering

of the most colossal of all the herbs.

art Andean’ ancestor of the pinenpple,
| flew 6,000 miles from Florida to the heart
of Bolivia. There, high in the Andes, a mile
and a half above the sea, T found a giant herb
of fantastic proportions, the Pryva raimondii,
largest of all the bromelinds in the world,

When the layman thinks of herhs, he prob-
ahly his in mind such familiar alds to cook-
ing as thyme, mustard, or marjoram.*

Botanically, however, herbs ore clnssed as
secil-producing  plaints which do not have a
central woody structure, az do our trees and
shrubs,

This herh was a towering specimen stand-
ing in =olitary grandeur, with its fest in the
rocks and its head in the clouds,

Where else but in o dream could one expect
to find gn herh more than 30 feet high? The
lower stalk alone is some 20 feet long, with
a circamference of 8 feel. My mind had
difficulty in accepting what the eve and camern
recorcled {peige 469).

When Giant Puva Blooms, It Dies

My previous knowledge of Puva ratmondii
wis limited to a botanical description and a
photograph published in 1911 in a German
work, I had long fell the urge 1o go =ee such
a curinsity. Now the dream was a pilgrim-
age.
Fortunately, after correspondence with Dr,
Muartin Ciardenns, T had been able o time
my wvisit with the Howering period of the
only survivor in this vast locality, many miles
from the other three known groups of these
planis, one in Bolivia and two in Peru.

Not in the memoty of anyone in the vicinity
ol Cochnbamba had raimondii bloomed before,

The Howering period is its swan song, be-
caise, when rarmondii shoots its great compact
columnar tdower hesd 30 feet or more into
Ahe air, it iz the first amd only time it will
bloom. Aud it takes nearly 150 vears to
reach that climax,

Three davs after armival in Bolivia we
finished preparations for the trip to Cuesta
de Huakagui, which means in Quechua the
“Slope of Going to Cry.” Early in the morn-
mg of November 13, 1948, Dir. Cardenons nnd
| with three local helpers started out from
Cochabamba on that memormble trip,

Dir, Cardenas s the outstanding botanist

* See “Splees, the Ez=ence af Geography,™ by Stuncd
E. Jomes, Narwsarn Geooswarmoc Masaose. March,
1945,
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in Holivin. He knows the high Andes, fte
plints, its Spanish and Indian peoples. Hav-
g parl Quechuns Indian blood, be speaks that
Innguage besides several others. He was o
fellow at Cambridge University, Englonid.
before he became president of the University
af Cochabamba.

Cochabamba nestles on the eastern side of
the Buolivian Andes, the broadest part of the
Andean range. Cocks means “lnke” in
Spanish; bamba is a corrupt form of the
Indian pompa, meaning “plain”; thus the
name implies a “lake of plains.” This situa-
tion makes Cochabamba an agricultural center,

The mountain Hunkaogui rises 1o about
3,000 feer. It is rocky and dry, with very
litthe vegetation,

Fire Ladder Borrowed to Clinib an Herb

An hour or so before reaching our desti-
mation we stopped in a wvillage and went
to the local fire department. | supposed the
visit was for some ordinary poermit, but it
proved to be for a very special permission,
We desired the loan of the firemen’s longest
Indder, Dr. Cairdemas facetiously supgested
that they postpone all fires until our return,
possibly the following day.

The firemen allowed us to take the ladder,
and we proceeded on our climb high on those
parched and brown rocky slopes, wondering all
the while how it was possible that so arid
an area could sustain such a giant plant,

The lust few miles were a strain on the old
truck which transported us wearily over the
It hill and around the last curve till we
were startled by the sight of an imposing
isolated sentinel, the great chugui kisra
("stromng puva’'), as the Indinns called £, ‘To
us it was a noble specimen of Puve raimondii,

For miles there was little vegetution to be
seent in those greal stretches of barren rocky
wastes: yet there on the mountain Hoakagui
was a solitary “candlestick” to celebrate my

60th birthday,
First to Photograph Giant Puva in Colore

This plant had sprouted from a small winged
seed nearly a century bofore T was born. Tt had
withstood high winds, shifting of rocks, rare-
fied air, and blistering sun, lis chareed trunk
gave evidence that it had survived the fires
which Indians frequently set,

I was hombled before the dignified giant,
I was to be the first 10 photograph in color
ane record on motion-picture film this mam-
moth of all the herbs at its blooming period.
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Puva. the Pincapple’s Andean Ancestor

Only four previous botanical records had been
made snce its origingl discovery in 1870 by
Antomin Raimondi, an able Ttalian  botanist
(1825-00),

Imagine a trunk 10 feet high topped with
a thick rosette of narrow, heavily spined legves
3 feet long, from the center of which roze a
lowering stulk 8 feet in circumference and
over 20 feet long, covered with thousands of
wixy white flowers. The over-all height of
the plant was more than 30 feet,

Afoot Giant Bears 8000 Flowers

The 20:foot center cluster contained hun-
dreds of 18-inch branches radiating from it
like the spokes of a wheel. In turn, each
hranch containgd numercus chaste white 3-
inch hlissoms radiating in a similsr manner
but extending to the end. In all, there were
mate than 5,000 flowers (page 470).

The tip of each flower branch i$ barren and
serves as @ convenient resting place for hum-
minghirels after they have supped on its nectar,

Although 1 had tried to picture the dimeén-
sions of this monstrous bromeliad, the experi-
ence of standing at the foot of one in full
Iloom was s overwhelming that [ could think
only of such whimsical tales as Afice in
Waenderland. The miracle here was all the
preater when | orealized thot the tallest growth
of other plant life in this area as far us we
could =ee wis not over two feet.

After much effort we managed to place
the ladder to reach above the spiny foliage,
antf from there on up it was reallv a Jack-
anil-the-beanstalk climb, It was lucky we
had brought & ladder, for otherwise we should
have had 1o ruin the plant to procure some
i the [Howers,

With shoes off, ane of our Indian helpers
climbed up the huge column, fower by flower,
pingerly stepping on and grasping the dower
stems until he reached the freshest blooms
near the top.

We did not solve the mystery of the loca-
tinn of this =olitary plant, for it was far
from the known present range of this species.
Not another plant of any age of size was 10
be foumnd on that mountain of Going to Cry.
And pow, this plant with its Hdowering period
nearly aver, was soon Lo return (o the earth.

Mystery of o Wandering Plant

Was this Tone plant a survivor of a former
large colony here, or had the wind carried
the seed from a group on a for-off mountain?
Neither surmise seemed plausible. The rocks
here are Devonian  instead of the pranitic
formation in which the other puyas of this
species thrive. Furthermere, the spol s some
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300 miles from the nearest existing group of
Fuya vimondii,

Perhaps an Indian had brought the puva
there a4 small plant to serve as & torch for
his grandchildren to fire on some fiesta day.
Unfortunately, this practice of burning the
drv plant and flower stalk, full of seeds, has
destroved many of these moble bromeliads
(page 4791, To celebrate a fiestn with flames
shooting 50 feet into the air s a temptation
not to be resisted!

Several months after our visit, Die, Chrdenas
sent a helper there to procure seeds for me.
It was too late, The giant had crumpled to
the ground, having been burned before the
seerls had ripened.

Muost of the uoiber of puvas grow
in big groups; thus a single plant produces
many flowering heads on creeping trunks
These send forth new offshoots each vear,
creating o massed group often covering a
large area.

I have found a few spescivs in the bromeliad
family, such ns Pwva rasmondii, which are
true monocs lants which develop 1o
ofithoots either before or after their maturity.

Poya Sceds Have Little Chance

These particular species bloom byt onee,
then die after their seeds have matured:
their propagation depends entirely upon the
few seeds which germinate from the millions
dispersed by the wind, Just a few might find
a protected crevice where a bit of humus has
Lieen caught.

Not even one chance in a million do
these seeds have of surviving and becoming
a mature plunt, for survival means a never-
ceasing endurnnce test, a fight for life which
sturts from the tiny seed, little more than a
guarter of on inch long, and colminates in the
| 5i-year-old plant which we had come o
admire.

Fire, frost, wind, relentless sun; some snow,
and #imost no rain—these are the handicaps
this plant meets when (ryving to grow on o
siilless; almost barren mountainside,

Lower an the side of the mountain grew
another puva of a different species, Fuva
tumgrensis, o dwarf (rorely over 13 inches)
compared with the lofty rormondii.  "This
small one grew in profuzion among the rocks.
It might have been camouflaged from view,
v nearly rocklike was is coloring, had it
nit been for the brillinnt Jittle red Aowers
appearing upright and sparkling like birthday
candles over the bronzed head.

The genus Puve s primarily an Andean
proup, with a few outlying species fotnd near
santa Marin de Dola, Costa Rica, in the Sierra
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AMutherd B Fevder

From Puya hamata’y Sugary Heurt Comwes an Indian Drink Called "Juice of Hed Water™

Fruidorians ral tender shools of the platt’s stifi {oliace. Its best-known relative, the peionspple, bears
' ol |

many small Trults, all fused into e hisciows beery, o8

Yape," in which 10 hooses seeds.  Bramilinn Indmns for

contiriss have woven ocloth, stronzer than sisal and softer than linen, Irom the fibers of Neogiesrora varingals,
inother useln! beamselad, Curving lelsl spines of Puva chilensgs bte somelimes gsed gz fshhooxs

wevnda de Santa Marta;, Colombia, and on
Mount Rocgima, British Gudana.

Maore than 100 species have been found by
plant explorers in the past hundred vears,
most of them srowing in bleak, barren greas.
In Costa Rica the endemic Puve dasyvimimdies
grows at 10,000 feet in wel, swampy areis—
in fact, often even in water. This condition
1= pol CoOmmon Among [avas, which are L
erially known as dry land plant life,

Alst. swhile botanizing 1o Ciolomibin, [ found
puvas seemingly vut of place. On the heights
al the Sierra Nevadn de Santa Marta, that
midjestic and very old South American range
much nlder than the Andes, we found several
species of puvas growing in wel, moist areas,
their roots submerged in deep beds of sphog-
num s, On the high paromo, mostly
prasslnnds, where wild horses have roamed for
many vears, the puvas mark their witer holes,
st below the glittering glaciers.

The puvas. oldest geous of the hromelind
family. were, | i convinced,; ongmally swamp
plants growing along the western coast of
South Americn, ang were gradunlly lifted up
when the Iofty Andean range rose in one of
the most  extensisé [ace-lifting  operations

of recent geologic times. -
Flowers Clathed o Resist Cold

[n spite of the heights 1o which these moun-
twins have rtisen, the puvis have kepl pace.
With pure Andean tenacity they have adapted
them=¢lvies {0 elevations os much as 14,65
feet above sea level: there 1 found Puva
fosterigna. o DeEw -'l_lr'_'-l'i-l_"ﬁ { pages 474 and
177

UUp there the plants are prepared. for cold
weather: their gorgeous larquoise or teal-col-
ored fowers are generally embedded in o tafts
of rich brown wool.  Like the [lamp, the
Andean heast of barden, these povas enjoy




Puya, the Mneapple's Andéan Ancestor

those high snow-hlustered mountaiosides and
are similarly lothed’ to endure §1.%

In all my extensive exploration for Lro-
meliads 1 hoave found oo puva that lives at
any elevation below 7000 feet.

As one of the bromelinds, the puva belongs
to n lnrge plant family, the Bromelincese,
comtaining nearly 30 gendra wnd more than
1,600 known species, most of them tropical.
All but one are native to the New World:
19 live in the United States,

Pincapple and Spunish Moss Cousing

Inirred to hardzhips, the hromeliads Rowrish
- sun or shide: in deserts, on oceansides, in
swiumps or jungles: on rocks, bark, or palms,
Arry clouds of bromeliads beard our gouthern
iorests und dangle from telephone wires with
no wisthile means of sustenance,

Thiz grest family usually goes unrecognized
hy the nonbotantst, who refers to itz spiny-
leafed members as “eacti,”  Hiut, whether he
recognizes it or nof, the lavman sinks his
teeth intoa juicy bromelind whenever he eats
pineapple, the globe-trotting Amanes comosns.
When he rest< on a cushion, he may sink
mto another bromeliad, Tillandsiac wmeoides,
Dixie’s Spanish moss,

These two represent the extremes—the ter-
restrial pineapple, rooted in earth; and the
epiphviic Spanish moss, o rootleec air plant.
Muost bromelipds have roots, but in nany
spcies these serve not as mouthe but as props
for the gpright plant, which nlsorbs Food
through its leaves.

Bromelads  deseloped their  air-feeding
habits, #t is presumed, when, encoantering

dark, choking jungles, they took to treetops

fur simvivill, not s sap-sucking parasiies bul
as self-providers.  One  tree-home  species,

Aeckmena vowmifera, weighs up 1o 125 pounds.

A Muyan Eaten Like Celery
After returning from Hunkagui to Cocha-

bamba, we made n hurried teip to the near-by

mountain Tunari to collect other puvas, and
cxpiecilly the borka, o bromeliad { Tilland sig
raliclla) the heart of which is enten by the
natives as we eat celery,

After ¢rossing the pass at the foot of the
snowcaps. we reached 14,000 feet, Here the
snows are frequent but lght, “The penks
above are continuouzly sheathed in white.

Settlements are scarce.  Except om a Tew
settered, privately owned hige ranches, there
[« no homan habitation,  Thiueh domesti-
cated Nlamas often wander far from habita-
tiom, they returm (o their shelters at night.

A persomn from other lands shivers in this
high, cool, thin air, while the llama and the
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Indizn are well adjusied. The atmosphere
i= so clear that the visitor sunburns easily.
The largest vegetation in most of these areas
consists of the strictly Andean puvas or low-
growing cacti, which, strangely, are reluted
o thase {ound in Argentina and Mexico,

Starting our descent. we reached i small.
glittering Inke formed by melting snow, We
testedd the temperature of the amasingly clesr
witer where we saw swiitly darting trout.

Within a few hours we had gone steadily
down to Morochata, o town of aver a thou.
sandd people,  All were housed in mud, stone,
andl grass-thatched houses.

After o night here we dropped down into a
valley 3.000 feet below where o moist and
more fertile ares greeted us,  Here gvocidios
thrived:; flowers, vesetables, nml grains were
encournged, This was n welcome change from
the cold puma, the name {or the higher, bleaker
parts of the Holivian plateau, where we slept
under five cuarse ruglike blankets.

Desconding Ladder of Vegotation

To experience even greater changes in vege
tation, we crossed over the Eastern Cordillern
for o collecting trip down into the tropical
rain forest area in the deep vallevs far below
Cochabamba to the esst. Muoch of the way
was slippery for a truck: it was dangerous
to travel without chains on the tires. For
a sightseer it -would be a most vncomiortable
trip, but for a botanist it s paradize.

Every few hundred feet down from the cold,
foery. windy crest brought new plants. The
trees were higher, the growth denser, the great-
el change m plant families being from  the
low-growing plants resembling the hockle-
berries, at the top. to trapical growth below,

Here, on just one slope of the Eastern Cor-
dillera, could be seen the whole range of floral
famlilies covering the cogstal area of North
America,  Starting with plants typical of the
cold States of Maine and Vermont, one can
get down into Pennsylvanin, Maryland, North
Carolina, and Florida-tvpe plant life by vege-
tytional changes within a few hours' travel,

As we approiached the Florida temperature
#one and subtropical growth, we encountered
small awvalanches, Things began o ook dis-
couraging: each avalanche was larger than
the last ooe, aid a mean drzzle was falling.

Just ahead, & recent avalanche had piler
a mass of rocks; soil, trees, and shrubbery 15
feet high, shutting off the only possible way
of travel. Theé road was barely wide enough
for a truck, and the sheer drop of 2,000 fee
o our right was not invitine,

&S "Uamels of the Cloud=" hy 'W. H. Hodie,
avhTiewar Grmmonapme Manszisy, My, 1945,
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What to do with the truck?  There was no
turping around, How the driver muanaged to
back the truck up the mountain arownd hairpin
tirn after turn, until we reached a space lorge
enough in which to turm around, 1 shall pever
know. Under such dangerous clroumstianoes
the South American driver seems to be at his
best., In spite of a terrifying experience, we
arrived safe in Cochabamba late that night,

A Thrilling Flight Acrass High Plains

For my second experience with Puvi rid-
mionifis 1 flew from Cochabamba to La Paz,
capitnl of Bolivin, The flight across the high
plains northwest of Cochabamba was thrilling,

With letters of introduction to Bolivian
Government officials, 1 was able to arrange a
trip to the ancient granite mountain called
Comanche, Since the authorties were inlef-
eatedd in my sugeestion Lo add more native flora
such as puyas and cacti to the new botanical
garden, they gave me every assistance,

For miles as we crossed the desolate puna,
we traveled due west in the direction of Pero,
thén turned 2outh, In the distance we could
ape the hazy blue of earth’s highest steam-
navigated mountain lake; Tibcacs, lying it an
elevation of 12,500 feet, Here the sun and
the moon were born, svcording to Avmaori
legends,

More than 110 milés long, 30 miles wide
at its greatest width; and 1,000 feet deep;
Titicaca 15 surrounded by mountains.  Within
itz perimeter are several sizable islonds, Coati
and Titicaca being the most impaortant, The
water remains =0 cold that 4 man who cap-
gized from his frogile balsa craft would have
no cHance to swim far before bedng paralyaed
(pages 483, 494 495, 494 ).

Cold and Depressing |s the Puna

Dismal monotony in the vegetation of the
landscupe greets the eve in this pune area. |
saw no tree,  Very short vellow-brown e
prase covers the ground without the usual
sparkling green. Sparsely scattered, n few
bulbous amaryllids seem to survive, although
they remain underground most of the vear.

Here and there we spotted 4 Tew low motinds
of “"mosses "' which are not mosses but rela-
tives of our sunflower, These are miniture
compact shrubs covered with thousands of
tiny white Aowers. They form mounds tighter
than ordinary mosses. Iluul_mg the earth to
keep out of the diyving cold winds,

A salt-lined tiver, the Desaguadera, courses
slowly over the flat land from Titicaca to Lake
Poopd, It is a lazy, thirsty, shallow river
that looks gs if it had never had o really good
drink. (Mten wide but rarely deep, it looks

The National Geographic Muaguzine

more like the wet trail of some prehistoric
giant repitile.

The climate I8 just ns cheerless and monot-
onous 45 the landscape. A constant raw, chill
wind and meager dung fires in a poorly built
shelter are hardly conducive 1o a cheeriul
sott],  Undoubtedly this cheerlessness has
influenced the Avmardi Indian’s tacitumm
character (page 480).

Sowrces of food and water dre mesger,
Diried mots and manure are used as foel.

The lowly Indian who shares these lonely,
Lleak spaces with puvas and amas would
find it difficult (o sccept lower altitudes with
fertile soil and sasy living conditions.

Evervthing up here seemed either the driest
ar the longest, the hardest or the coldest, the
smallest or the loneliest.

It was hard to undeérstand how our Tndiin
helpers, clad in scanty attire and barefoot,
could tolerate the cold af this early moming
as they rode in the back of the truck where
the only windbreak was provided by the
hodies of their [ellows

Although warmly clothed in red Aannels,
woolen shirt, heavy suit, extra coat, swedler,
and @ rubber rincoat over all, T was hug-
;ﬂm: myvsell to keep my teeth from chatter-
img. Anmd 1 was up front heside the driver
with 1 hot engine 10 keep my feet warm!

40 Giant Puvas All in Bloom

At long last in the distance we saw our
objective, Comanche. (it of the vast plain
extending far beyond vision jutted this time-
hewn granite mountnin in splendid isolation,
covering a square mile amid the miles of bar-
ren vasiness, [t appears to be out of place,
for there i3 nothing else lke it as for as the
eve can see—and you can see far up there.

That ancient mountain pgradually revealed
an amazing picture. Grouped here and there
among the ginnt granite boulders were nearly
400 plants of the Puya ratmindiz in wr}*hlg
sizes. 1 counted 40 in bloom!

What a sight! The solitary, olated speci-
men near Cochabamba hoad been 2 thrill
Now 40 times that! 1 was overwhelmed, No
[ndian hand had planted this colony (pages
464 and 478).

How could these mammoths of the plant
world survive where there was so little sus-
tenance?  No other plunt on this mountain.,
with the exception of one lovely golden
columnar cactus, Trickocerens bertramianus,
erew to be over three feet high (page 475).

surrounding some of these gold.: {nf-rT CHet
wiere clustérs of blue and 'I.ri-:tIEL lupine set
off artistically by the orange-petnled, daisy-
like senecio.
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The Batantzing Author Callects o Bromeliad Specimen in the Bolivien Andes

vz fierzogi boars nr edible (s t i belooes o the plaespple family { Bromellaecea Ihonesl  th

el b egarth, it derky ' i Il from the atmaspherd, Spanish mosa, = roatl

entirely on air,  Mr Fostes plotet, bas dEscovirnd o hroemeliuids, smarvllids, prokids
artl.  He has bed mlny plant-husting expedithons Into Latin Ametic e Worlds largest collesction al liyving
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ingeton, 1. C,,
at Harvard,

Herbarium specimens are difficult tn pre-
pare, except for the simplest ferns or grosses;
those of o puva are a real challenge, Never-
theless, from the first Puyve roimondii which
1 visited, Aowers, flower bracts, ledves, and
even trunk scrapings were pressed between
blotters, descriptive notes recorded, and
photographs mode,

Ginnt und Pygmy Side by Side

The photographs are still the most conclu-
sive and wvaluable pmoof of our efforis, as
neither herbarium shed#ts nor words alone could
possibly delineate the structure of noble Py
ratmondit, My records of the one Huakacui
specimen had to be complete, since the difficnl-
ties and complications of getting to the large
colony of them near Comanche might have
been insurmotniabie.

In this highlind of the clouds one can
nlways expecl extremse contrasts, snid in so fur
ns comparison of size of plants s concerned,
I certainly found the extreme In contrasts.

Here, only a few fest from the huge puyas.
| found the smallest member of the bromehad
family clinging tenaciously to granite boulders,
It was a miniature tillandsin, barely an inch
high, growing in close mat clusters, It had
no soil for its sustenance, just a hoare rock
for its roots to cling to and only the elements
in the air for food (page 404),

Hoth species of bromeliads, largest and
smallesi of their famity, living side by side,
were here long before the Inca civilization
started, Like two tribial representntives ol
that empire, the Quechua and Aymard, they
still hold forth with tenacity.

These two tribes of Indians who pedple
the Bolivian highlands are distinct in their
attitudes, Rarély do the two groups mter-
marry, even to this day.

Twun Tribes of the Bolivian Highlands

The Avmard, who lives on the higher levels,
seems to have an otter lack of sense or taste
for the beautiful or picturesque. His only
reaction 1o Nature seems to be toward the ele-
ments that cavse him to [ear for his person
or hix few possessions,

At Comanche the few Avmaras toiled day
after day cutiing by hand the blocks of ETan-
ite rock used for vears to pave the streets
of La P"az miles away,® They were as silent
and stolid as the rock they hewed,

These Avmargs predominate in the high
region of La Paz, Oriro, and Potosi.

The Quechuas are more widely distributed,
being found in all the Andean countries from

and to the Gray Herluriim

The National Geographic Magazine

Ecuador 1o Chile, Thev nre far more ap-
peaachable than the Avmaris,

The women are known [or thelr voluminous
skirts. colorful shawls, and high white hats,
They Jove their colorful attire as much as do
the Mexican or Guatemalan Indians, 1t 2eems
lo compensate for their drab homes and sur-
roundings,

The men work in the feldd, mines, or fac-
tories, bul the women have their own fruit
and vegetable market or dress goode shop,
They ¢hrry their entire stock for the day upon
their backs in colorful shawls, At a moment's
natice they can “set 1 r{] store” anywhere.

Alone, sitting on curb or doorstep, in groups
in: the market or at the railroad -station,
CQuechun women are quick to place their goods
on display; if there are no other buvers
arount, they start seling 1o one another.
Their skirts of brillinnt coloring, often hand-
decorated, contain more than three vards of
heavy hand-woven woolen Tabiric and form a
comfortable mass (o sit upon. whether on the
ground, curbstone, or market floor {page 4717).

Thete are still thousands of pureblood
Quechuns and Avmaris, but there is no longer
a pure Quechun or Aymard culture in the
=ense that it existed before the Spaniardds
came. The culture of the present-day Indians
is mixved with that of the white man, and,
although the Quechua and Avmari languages
continue to be spoken, both haove borrowed
many words and some constructions from the
Spanish,

Huge Herb Threatoned with Extinction

We Jeft the land of the puvas and that
amazing display of phenomenal plant growth
with deep, impressions. Not the least was
the sad thought that this' roval colony of
puyas would  gradually fall vietim to the
whims of o people who, to break the monotany
of an otherwise colorless night, would thought-
lessky destroy them,

This 35-foot puya, living side by side with
its inch-high tillandsia relative, should be pro-
tected by law, A national p-ﬁ.'rl. stich a5 1hose
in the United Stutes, would give these rare
plants the protection they deserve,

Of these two extremes, the pyzmy tillandsia,
independent ol soil conditions and oo insig-
nificant to be poticed by anyone except a
botanist, needs no protectian,

But FMuvae reimeondii = vulnernble in its
majesty, Belore it 15 oo late, we hope that

something mayv be done to preserve it

®* Ser, in the NarmoNarL Geogwarinc  Manarrse
"Bollvin—Tin Rool of the Andes.” v Hinry -\.|1J-|:l"l
Phillips, March, 1943; “Heart of Aymarh Lamn],”
Stewarl B MoMilling, February, 1927,
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New National Geographic South America Map
Shows a Continent Coming of Age

HEN Francisep Mearro wos {aced
with muting on his southward expe-
dition to find the Incis in the 1oth

century, he drew a line in the sand from
EEsl o Wesl.

Pointing (o the lineg, the congquistador said:
“On this side are toil, bungér, nakedness,
drenching mins and. storm, desertion and
death: on the other side, ease and pleasure,
There livs Pert with jts riches: here, Panama
In ite poverty. Lel each man choose his own
destmy.  For my pari, T go to the south.”

Totluy South America s fnding itself heir
to riches Pizarm never suspected, notably
mountams of jron and subterronedan lokes
of il

To provide a timely picture of the vast
southern half of our hemizphere, the National
Geographic Society has prepared the new 10-
color map, “"South Amerlea” fssued as g
supplement to this October oumber of Its
Nattonal Geocrarmie  Macazing, More
than 1,930,000 copies have been printed to
supply The Society's worlid-wide membership.*

The mup shows a continent coming of age,
Red stars indicating airports spungle even the
deep intertor.  New towns linked to the out-
sice by alr have sprouted in the heart of the
continent o dreas only o {ew vesrs ago as
little known as any on earth outside of Ant-
arcticn,

Vinerueln bristles with all-well symbaols,
and mow the life fluid of the machine age
pours also from fields in Argentina, Peru, and
half a dozen other countries.

"Newly Delivered Mother” Yields Iron

Seeking new sources of iron to-supplement
dwindling deposits at home, United States
steel Corporation men struck it rich in Vene:
el Some 50 miles south of Ciudad Boli-
var they found o mile-wide, 11-mile-long
mountain pamed La Parida (“Newly De-
livered Mother”). More than half of it
turned out to be solid iron ore.  La Parida,
remamed Cerro Bolivar, rivals immense re-
sources of iron already known in Brazil,

From the huge Urucam manganese deposits
near Cprumbid in southwestern Mato Grossn,
Bragil, the same company expects to get an
anminil 100,000 tons of this vital steel-making
miineral,  Other lirge manganese sources have
been found on the Amapari River in Brasil's
newly creptéd Territory of Amapa.

As industries develop in South America, the
olil pattern of life is changing. At the big
U. S-built Volta Redonda steel plant in the

40F

Brazilinn State of Rio de Janeiro, one Initial
problem was the emplovees’ habit of Blithely
departing for a three-tay fiesta, leaving fur-
naces 0 cool,

Despite the growth of industry, much of the
continent i< still in the pioneering stage, South
Americn containg only 14.7 persons to the
square mile, compared with 145.3 for Furope,
77 for Asin, 21.3 for North America, 151 for
Africa, and 2.6 for Australin.

Pioneering in Reverse

In the United States, when people hegan
to find out about their country, they started
on fout or with canoe or horse and gradually
worked up to the airplane,  South Americans
reverse the process. When Brazilians recently
mapped their nation, they started with an
aerial survey, followed it up with automobiles,
ard finally, in isolated spots, with oxcarts and
dugont canoes,

The 1930 picture reflects the enormous in-
crease in geogruphic knowledge brought about
by the extensive governmental, military, and
Private surveving that resulted from World
War 1 and the search for new sources of
petralewm by vil companies,

Fuisrth in the Notional Geographic's post-
war continent series, the new South America
map containg more changes in physical de-
tnils than any of the others, including Africa.$
Even the dense, silent jungles have been vield-
ing the secrets af their geography to men
riding the mighty rivers or flving nhove with
cameras clicking.

On the new map the veinlike pattern of the
Amazon, which drains an ares nearly ns large
as the United States, is greatly changed.
Courses of major rivers such as the Xingu,
Tapajis, and Madre de Dios sre 0 altered
in the light of this new information that ihey
are hardly recognizable.

S0 barbarous are some ol these jungle Tands
that when UL S, Air Force mapping planes
dipped low, savage Indisns launched futile
spears and arrows gt them.

Poisoned spears greeted men exploring for

* Members may obluln additional coples of the new
map of South Americy (aned of all standard maps pab-
Hshed by The Seciety) by writing 1o the Nationl
Croograpiiic Society, Washiogion 6, D C. Prices, in
Umited Staled and Possesslons. £0¢ each an pper: £
ol Hoen; Index, 25¢, Outside United States and Pos-
sessjons; T3¢ on paper: $1.25 on Tinen: Tndex: 506, All
romittarices payable in U, 8. fonds.  Postage prrephid

VPrevions maps of continenis fn this pastwnr jeries
were: Afrima and the Arabian Peminsula, Murch, 1920
Eurape wod the Near East. Tune, 1945 and At ralhi,
March, 1928, Al are still obiainshig



498

petrolenms, arcund Shell Mera in Ecuador,
These were the calling cards of primitive,
much-feared Tndians known as ances, which
Cmeans Cenemy’ or “rebellions.”

In contrast with the wild hinterland stoand a
few large cities of lopg and proud lineage.
What is the third biggest city in the Americas?
The answer is Buenos Aires; capital of Argen-
tin., With 3,000,371 inhabitants, it ranks
behind New York and Chicage and nhead
of hiladelphin.

Though smaller than North America. the
nelghbor continent t= immense. The world's
fourth lorgest land mass, it woukld stretch from
the Panama Canal to Thule in northern Green-
lnnd.  Ttewidth, from Ponta Parinas, Peru,
to Jodo Pessoa, Brazil, is 17 percent greater
than the maximum width of the United States,

All this tremendous area is shown on a 28-
by-39%%-inch sheet at o scale of 1263 miles
to the inch, For the first tme South America
is mapped on the Natiomud Geographic's new
Chamberlin Trimetric Projection, which gives
the truest over-all picture of the continent.”

The map shows both old and new—pre.Co-
lumbian ruins and oil pipe lines, roads and rail-
wavs esisting and under construction.

Far down in Chilean Tierrn del Fuego - a
pipe line conmects the new port of Caleta
Clarencis with a newly found petroleum field
near Cerro Manantiales which Chile hopes
will make it self-sufficient in this important
product, A new pipe fine in southern Bolivia
from the fields at Camiri is pouring out about
0 percent of that country's domestic require-
ments.

In Broxil’s mineral-rich State of Goiis o
road 15 being pushed north {rom the malhemud
at Anipolis to help open its treasure-trove of
nickel, quarte crystals, and diamonds and o
aidd the influx of farmers,

Highway of the Hemisphere

A hesvy red Jine on the map, with some sec-
tiong maorked “Under Construction,” shows
progress on the great Pan American Highway
system.  Moat ambitions road project in his.
tory, the highwav will some day sireteh from
Fairbanks, Alaska, 1o Patagonin.

South American branches take the traveler
through Venezuela and Colombia and on to
Ecuador, where he can straddle the Foqoator,
stnd with a foot in each hemisphere, anid
shiver in an overcoat because of the altitude,

Down through Pere runs the part called
the Franklin ), Roosevelt Highway, At Lima
the motorist-adventurer can branch off and
crpss the main range of the Andes at 15839
feet. In oo other place in the world can one
drive a passenger car to sach an altitode.

The MNational ﬂuugrﬂphh: !"Ir].'tguxinr

Of the 6,942 names on the map, mist are
Smiinish or Portuguese,  Others are Indian,
such as Llanguihue and Titicaca,

Anglo-Saxon  vovagers  around the Hom
have left place names on that stormy roule.
Staten lsland, Lennox lsland, and Nassay
Bav might well muke the reader think of New
York City and vicinity., Londonderry Island
and Cornish Bay could easily be part of the
Hritish Isles, Hut these places, spelled in the
Speinish manner, are found on the southern-
mast tip of South America, along with such
other incongroities as Bahia Cook and 1zia
Dague de York.

All of the place names in Braxil huve been
recently rivised in accordance with the offi-
cinlly sdopted zimplified spelling of the Portu-
puese language there, and these appeuar on the
National Geographic mup for the first time
Brazil has nlso launched s ontionwide pro-
gram which will Lirgely shiminate duplication
of names. Auany have been shortened, too
For mstance, Vitaorin o Alte Parnatha s now
simply Alto Parnaiba.

Une of the pewesl towns anywhere appesrs
-rrn the Sauth America map. ‘wnr Argentina’s

Ushusia, southernmaost town in the world, Em-
presa Borsarl muoshroomed almiost osvernight.
Here live several hundred Italian colonists
brought over in 1948 1o further the Argenting
praject of making Ushuaia into a noval hase
amdd tourist port,

Towns Wiped fromi Map by Measles

Among the deletions aré many towns and
villages In the Madre de [dos and Loreto
Departments of Peru. Most maps still show
these towns, but their mhabitdnts have virtu-
ally disappeared in the wake of n deadly epi-
demic of measles. Those who survived moved
out of the area or settled 10 such places os
Pinouen, which now appears on the map,

The new map has ten interesting and im-
portant insets. One gives a close-up of the
Pangma Canal,  Another shows: the position
of South America in the Western World, A
third emphasizes the continent’s physical geog-
raphy, from low green jungles to jcv-white
Andean heights: blue stars muark dources of
major rivers.  Seven of these insets show
sland groups belonging to South American
countries but lving bevand the map's harders,

* For a fasinoting description of how maps ore
made and o gmphic explanation of this and ather
projoctions nEd by eartographerd, ser The National
Goographle Society publiation, The Rosnd Eorth on
Flal Fapre, by Wellman Chambeclin.  The new edi-
Homn 18 illustrated wath 117 dmowmes by Chardes E
Riddiford, photogenphy, and maps. Coples may be ob-
talred from the Mations] Geographic Seclety, Wash-

trton 6, 10, C. upon semittance of 73 cents each
In 10 5. funds
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Strife-torn Indochina

By W. RosgrT MooOre
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of Communist China in almost Ch
wiy ns the khorean peninsula hangs
from Manchuna (map, page Ui )
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Twi Leaders Gain Recognition
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amt reviving its

le of the South.” Viet Nam ha
forces amd 1n

imeel at =elf-

with French

Early this vedd
point of having twi
Soviet Russin mnd h
nounced recognition of Moscow
('hi Minh, kev fOgure in earlier
with the TFrench, The United States Greal
Hritain, and several other nations acknowl
edeed the povermment beaded by Bao Dl
Annam, wi

pstalihishiinge
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with the French
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Here wins orenied no  artificial boondnry
division such as Korea's 35 parallel, which
cit the country in twr Instead, | 1
Minhs iollowers, now known as
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(page 308

have pone undercround and are waging i
vieorows  hit-amd-hide  goerrilla  campaig
LISt French 1orce ' -._'.:EII.' Viet Man
villages guarded by local militin ibiwe )

[
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skirts of the citvy. Mpchine
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Near Hanoi Weleame Visiting Americans with UL 8, Viet Nam, and Freach Plags

A raeHcs . oinine Inidochins nigele nezinst Communi=m, ha me 10 = aed with adwvisery nidl
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22 ol Indochind's 17 mullions

French sireet cafes, and the early curfew had
been lifted on traffic between Saigon and the
tiljacent Chinese town of Cholon (page 308).
Cholon's night clubs and casines pgain were
husy,

Along rouds and at raflway bridges high
walchtowers had been bullt to guard against
marsuders:  'rize toargeis for the guerrillas
were the military convoyvs moving between
towns,

“What part of the country is Viet Nam and
what Viet Minh?” 1 asked in Safpon, Dalat,
and Hanoi,

“T1 all depends upon the time: much of the
country = Viet Nam by day, but Viel Minh
by might,” wns the gist of many answers.

French troops have cleated out many
pockets of resistance, so that Viet Nam police
have been able 1o (ake control, Rebel forces
have been doven from miuch of the rich rice
args ol south Viet Nam (formerly Cochin
Uhina) and the brosd Red [(Rouwee) River
delta in the north, Crops now can be planted
and harvested to feed Viel Nam's 22,000,000
preaple,

From Saigon 1 few to Dalat, resort hill
town 1530 air miles to the nartheast.,. Homes
sprawl in the midst ol pine woods beside a

501
Indochina, Kev to Southenst Asia, Is g Vital War Front. Like Korew, It Borders Red China

Whent President Tromas last Jone 27
fary asmstance fa French forces- Dghting m fowr-yenr wor m Indoching
Stiules, with their tin, rubber, and ofl. appeared to be the stake.
china's cities and valleys
from Chena to Ciall of Siom

- |'|.'I:i1.'lflul. of Kra

Gulfof Siam. |

Poimte de ©emau

imlervene] in Korea, be similarly, directed the acceleration ol mill-

Burma, Thalland, anid the Mulay
Frunge, the proteciing power, held Indo-

Hebede Jed by Meseow-truined Ho Chi Minh controlled mountains and jungles
Fighting ceptercd In Vied Som (meaning “People of the South™), bome of
Chmbodia amd Lios, other parfners in the union, were eelatively penceful.

lake at nearly 5000 feet elevation. Bao Dad
spends miuch of his time hére, rather than in
steamy >Saigon, provisional capital of Viet
MNam.

Big Game in the Hills

In the hills roundabout Banmethust, 80
jeep miles away, Bao Dai and his guests often
Eo tiger hunting. “Tigers have been unusually
plentiful in the réglon of late, In the hills;
uninhabited save for a few villages of primi-
tive Mol tribesinen, hunters find wild cattle,
elephants, and other big game.

Today it is pot possible to drive an auto-
miabile the length of the old Mandarin Road
( Koute Colomiale No. 1) from Saigon to the
China border as [ did 20 years ago.* Con-
sequently, T missed revisiling the coast towns
and spectacoinr lund- and sea-scapes where
the mountains crowil down (o the coast

Nor-is it easy Lo get to Hué, old I.'.i.1.|'|i].;lr ot
Anmem.  Here, until war swept them away,
survived the anclent court customs and cos-
tumes pattorned after those that once existed
in Imperial China.,

* See "Along the Old Mandsrin Eoald of Indo-
Chima” by 'W. Robert Moore, National GEOGRAPIIG
Magarese Aupgust, 1611,

ETATUTE WIGER
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Cry the Slogan-eonseious People of Da Phoe
I ki

Viet Mam LERE w o un Imnl Feance 1l i e 1o iLi it Ll LIET
[ hememade American fings wavi the children. 'Ohher shogans sald: “Welcome Tromans Point 4
We beg (mmed il 1 W CVER] press these Annamite

Here, in 1942, Emperor Bao D performd
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Earth in the same manner ns those once ol chate havine it povernment, s parliament

fered at the Altar of Heaven at Peiping. ite army, and lis nances within the frome-
Architediure Of Lhi ['I.'.g.!'.'l."- ut Hue was as wark of the Indo-Chinese federntion aod Lh
widly Chinese in stvle as were its cere- French Umon

MOTIES ST '.1||.1|1- unilding=s have since Some towns, such ns Sontonv northwest of

and their wealth Inoted

With several other Americians | flew stradehd
Hanol, chief city of Tonkin [T
the Governor General ol French [nd

been damoeed

||.
=eal of
china, _

Lhuring there the Governor ol
northern Viet Nam and members of his stafl
ol an 4 tour of the surroundine districts

gep Lowns and villages destr wed in recent

Hostilities expioded an armistice in

our  wisit
i 1T
Li

fighting

Hanol, were

S LIEIMENLE,

completely  demnlished
partly wre still afl
ter Tof farmer folk who till the n
the flat, lush Red River deltn

Much of the destruction, officrals
n deliberate seorched-earth policy
the Ho Chi Minh [orces when they
ign=1 hefore the French.
Ome villnge we visited had apparentiv re-
e only by the
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As Real as Life, a Stuffed Tiger Fastens Glass Eves on a Laeremony al Satdon

Cowthern Vet Ssnm's Laovernons |1
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argument. The people themselves had re
figsec] 1 |||'|!- (eSO ir -|_|i|| the headman,
and had argued right up to the moment the

rr.-u1:-= Were oMokl L8 Ilr"l.'

Grected by American Flags

along the roads we mel
Men and women dresised
an stond 10
et Youngsiers waved printed
American flags,  Over hastily buoilt hamboo
arches hung the red-striped yellow flag of Viet
wam, the Stars and Stripes, and the Tricolor
of France, together with sncient banners an
shogans (pages 30U qnd 503)

LT hiis also capsed a shortage of
dArait water buffaloes and cattle. Despite 1hen
sl of the rice helds were planted and
tood vivid green with o new crop,

From Hanoi I crossed to. Vientiane, in the

This main commercial
town and zeat of the govornmenl perchesd on
the banks of the brogad Mekong north of the
hig eastern bulg Fhafland [(Siam). Be-
conse of position, much of s trade i5
with Thailand, as i= that of all Laos,

Here and at Luangprabang, where the King
resides, the people seemed happy and care
e saw no serious-faced youngsters; 1

een many n Viet Nam

Al vl lnges
clusters of [
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The Laotians belong to the
the Thai, and thér spesch
miake Ii-_'.'-'1=|l unidersion)
half-forpottien Siames

§ \ tia ridle PELrEam
frome Vientiang to | LOATEDT yhatie |'|j..' il
motor-propelled dugout canses thal ply the
river. We reached there o an hour by plan
The six-months rainy 4l

that often hing over | Luae-
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prabang i solabion much of the time,

westled amid mountding, the town
1 Shangri la.  Its pumerous Buddhist temples
and] the King's palnce have the same pic
turesrque architecture a= those in Thatland

5091,
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The Crown Prince Entertains
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'he Prince and his princess entertaintd us
nne  evening it the dinner wie
lonked at the King's priceless collection of
Buddhist images. COne 15 the historic treas-
ured statue called Phrea From
this palladiomlike hgure the city gels its name,

One day, during the recent Japanesg o
cupation, a  Japanese soldie

against the palace punrds’
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sidewnlk Vendors' Stands in Pnompenh Move with the Sun, Secking the Street’s Shady Side
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picKedd itoup o o staried
i1 :|l.1.:l:'- Helore hie Fre "'||_'|'| the bial-
the steps, he Tell and, as the Prince
expressed (b, his blood all ran oot

Oither Japanese soldiers waiting ontside
Decame frightened.  Their officér ordered that
nofne should tooch the Buddha, A palace nt-
tendant then rescued the Phra Bang  and
restored 1t to its proper place

Later we | to the front terrace and
willched ancent dances. some of the acts
were drawn [rom locil folk tales, others from

SLATTET WS SACTM
Lo il |_'|

T e
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Il"' i |||."|_"|| ||I |I-'|I||'r.-r||I |I|'JI;|I|F_

Fronn the clarkness of hope palms border-
ing the central path leading to the terrace
actors emerged and wove rhythmic patterns
as they danced slowly toward us. An orches-
tra of drums. gongs, and xviophonelihe in-
struments plaved in the shadows.

I'he epic Opht of Rama and his ally, the
monkeéy god Hanuman, agninst the evil mul
Lipe-headed King of Lanka was the only
struggle 1T saw in this portlon of Indoching

Hut Lacs does watch its frontier bordering
on China, '

It was April Cambodian New Year, when
we arrived -ai Mnompent, To ooller i greet

* See “Pageantry ol the Siamese Stage.” by D
okl SATIONAL Groorapnie Maocsrxe Feboory
194,

EEENSs AT Im
| Al sl

M e strecl

JusLn
ppen-akt merchant will be on the opposite s

|
Chinese, Onme shorts- and  batheloth-clad

AT RAT |"|l|-1|1'|::l _--_'.':;:il:.':-_-_ Hy aftermaodn

g, we called on French-educated _
old King Norodom Sthanouok. Abfterward we
wittched his court dancers perform ancient
clossical plavs.

(ambiodia is rich in traditions. From the
Gih to the 13th centunes the coontry il
sime ol the mist elaborate structures Known
10 man. The majestic ruins of Aneckor, neo
the large lake, Tonle Sap, 1530 miles north-

west of Pnompenh, atiest that fact (p. 5029

1"'-"|. if =
i 1

Hut the proud civilization of Anvkor was
recluced By (redguent Slamess
armies.  The paolitical associntion that hos
tiken pliace and the Buddhbist rellgion
which both countries share have contributed
toward their similunty. The roval palace and
many of the temples today are Sidimnese
architectural =tyle,

I
A i’

Al

A\ Spick-ands-span Town

PFnompenh s a spick-and-span 1own, hal
Furopean, half Oriental in appearance. Tt
gains its name from the temple-crowned hill
of Penh, which stinds in midtown,

i the hill 1% 0 monument
showing the lute King Sisowath flanked on
one Sile by three Cambodian women bear
ing offerings and on the other by a soldier
beside a plagque. Tt commemorates the return

to Cambodis of three provinces—Siemreap,

[T

Lin one sule
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Sizophon. and Battambane—aobtameid from  trated by the men and the ideas of Viet Minh
JI.::I.J'..II By French lrEaty in Ial.:..- Members of the Natiomal (eographic Society
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o "s Hand,” by Frederick G, Y iirith, M

they were again retumed to Cambodia. recent date follow

It 15 a colossal reseérvolr linked by a long

! ; g 1 twa, Panh Chatpest,™ 3 11, i &

hamnel to the Mekong River at Prompenh.  “Trwiing the Ching Seas,” 18 ills. Mapeh, |
Luring the rainy season part of the flood Formom—Hot Spot of the Fust" by Frederick G
rushing down the Mekong pours through the  Yosburgh, February, 19500 “A Woman Palots o)
channel into the lake. When the Mekong 5 5" |-I.'T.;|1I:?II by Neton T, Jobneo :III.I W
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the countryvside  seemed  quiet In a few Cupston” by 3 A Hubertman, April, 1947
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Seeing the Earth from 80 Miles Up

By Crype T. Hovrripay

star shell soared high over the sun-

drenched desert. They signaled that
i just two minutes another V-2 rocket wounld
o ropring shvward from White Sands Prov-
ing Ground, New Mexico,

Soldiers and scientists alrendy had taken
shelter in the massive concrete blockhouse
irom which the rockels pre fired by remote
control {page 513).

Nerves were tense, for on this flicht we
wire sending asloft a cnmera which it was
hoped would photograph the earth from more
than B0 miles up.

“X minus one,” ammounced o voice from
n lowd-speaker, meaning one minute to go.
Then it started counting secondd:  “Twenty,
nineteen . . . twelve , . . seven . ., . three,
twer, one, fre!”

A brilliant whitish-orange flame burst from
the rocket’s tuil (page 516). With a thun-
dering roar it startied to rise, almost imper-
ceptibly at first, then gathering tremendous

speed,

ﬁ‘ WARNING siren screamed and a red

Out af Sight 1in 30 Seconds

In less than 30 seconds the V-2 was prac-
tically out of sight of the naked eve. Riding
with it, besides our camers, were instruments
to maoke rapid measurements of cosmic rays,
the earth’s magnetism, tempernture, atmos-
pheric pressure, and other things during the
briel two or three minutes that the rocket
wottld spend in the little-known reaches of
the upper air,*

Troiling mvisibly Dehinid the rising rocket
was a stream of telemeter signals radioed
back antomatically by the instrument, telling
what thev were finding up there aloft. These
signals, recorded on the ground, wild pro-
vide ulmost the only record of the results of
the flight, since most of the instruments would
he =mazhed when the rocket crashed in the
desert a few minutes later,

Designed by the Germans as a terror
weapdin, the V-2's traveled faster than sound
wiul gave no warning of their approach. They

caused heavy domage and many casualties

in und near both London and Antwerp in
1944-45,

Actually, however, the V-2's have been far
more valuable in exploring the upper atmuos-
phere in this country than they were as
wegpons of war for the Germans,  HBeciause
s0 many skilled engineers were diverted from
other projects to work on the V-2, its develop-
ment handicapped Germany's war potential

LA E

mare than the rocket=" destruction inlerrupted
the war effort of the Alles

In 1945 the United States Aemy captured
100 V-2's and brought them to White Sonds.
Since then they have helped mather much use-
ful knowledge of the nlmost unesplored ocean
af air that extends more than 300 miles above
the earth's surfuce,

One of the most spectaculne results of the
flights has been high-altitude photegraphs
of the carth taken from heights no camera
ever had renched before.

Photographs Show Earth's Curvatlure

Within 15 mmnutes after our camera soared
aloft on the V-2, o search plane had located
the rumpled remains of the rocket in the
desert and then returned to guide the re-
covery party to the spot. The camera was
wrecked, but the film, protected by n heavy

steel cassette, was unharmed despite crushing

into the ground al a speed of 500 feet per
second (pages 518-520, 527).

A truly deamatic spectacle uniolded when
the film was developed. The camera had
taken photographs every one and a  hall
sceonds from the moment of take-off up 1o
an altitude of 83 miles, then back down again
o abwout 40 miles above the eirth, '

U these photographs we saw what g pas-
senger on a0 V-2 wonld ses iF b could stay
aiive on the zooming ride up to thut height
and back again, and how our earth would look
to- visitors from another planet comipg in on
a space #hip,

Curviture of the earth was plainly visible
on the horizon of these fremendous panoramas,
Lrreat mountain’ ranges. long river courses.
el broad plains were mere details in the
breath-tuking sweep of the pictures,  Single
views covered more than 100,000 sgoare miles,

The highest of these phitographs were made
friom nltitudes six times o high a< the 13.71-
mile ceiling of the National Geographic So-
ciety-Army  Air Corps stratosphere balloon
flight in 19354

* Army, Navy, and Alr Foree, aod many universities
arad industrial Drms participated o the V=2 resenrch
program, . Fhe wuther is o member of the stalf of the
Applied Phyzics Laboratory of the Johme Hopkine
Universily, whizh took port under 0 Nave contract.

FSee, in the MNatiimar Geoduari: Maciost:
“Man's Farthest Alofr.” Jaouacy, 1934, and “Scien.
tific Besults of the World-Record Stratasphere Flight.™
May, 193, with phofographic supplement showing
the luferal curvmture of the carth as photozraphed
from 72365 [eet. Both articles are by Capl. Allwet W,

Slevens:
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The rocket penetrated far above the strilio-
sphere, into the lower lavers of the rarefed
ionasphere, where long-range radio signals are
rellected back to earth, where meteors are
aeen, aml where the aurora borealis fames.
This is on the border of outer space itself,
fior the air here Is so thin that it is almost a
vacium,  In fact, 95 percent of the earth's
uirnosphere is left behind after o rocket passes
an altitude of only about 14 miles,

Composite pholographs made from several
af the high-altitude pictures; placed side by
side, include nearly a million square miles,
the aren of Mexico and Texas combined { pages
524-525). Omly three or four such composites
would cover the entire United States, and
nine of ten would include all of North Amer-
ica. To do this, however, we should have to
den] up rockets from various locations.

Scouting with Guided Missiles

Results of these tests now gre pointing Lo
a time when cameras may be mounted on
puided missiles for dcouling enemy lerritory
in war. mapping inaccessible regions of the
earth in peacetime, and even photographing
cloud formations, storm fronts, and overcast
areas over an entire continent in a few hours,
which would be of great benefit to westher
forecisters.

Amazingly small dewils can be picked out
on these pictures despite the heights from
which they are taken, though the nature of
such details is a military secret. |t can be
saicd, however, that even from 100 miles aloft
it good camera, eéguipped with a telephoto lens
and mounted on a steady-flving missile, probe-
ably could deteat troop movements.

Cameras mounted on guided missiles might
he shat oust over enemy territory amd brought
bick with a photographic record of troop con-
centrations, (ortifications, and nirfields.

If the missile were equipped with television,
it could send back a running report of what
the camera “saw’ ag it flew. In such o ense
the missile could be sent out twice as far on
the same amount of [uel, and there would
il e a record of what it photographed,
even if ft did not return.

Camouflage would hide little from such an
ill-seeing fiving eve if the pictures were taken
in color, for the varving wave lengths of light
recorded by color film penetrate dlmost any
kind of artificial concealmen?.®

Aerin]l mapping of country difficult to pene-
trate on foof, such as rugeged mountain areas,
jungle, desert, or swampy tertitory, or the

* Sor "How We Ficht with Photdgraphs™ by E.
Bormmows Colton, Navowat Gooosaesie  Macaemsie,
September, 1944,

The Nutional Geographic Magazine

inteérior of the Antarctic Continent, might also
be done with cameras carried by guided mis-
siles.  In fuct, the entire land area of the
globe might be mapped in this way.

For warlime reconnaissance, missiles prob-
abily would be flown high; s0 that the enemy
would nol even know of their presence, though
in any case their supersonic speed would make
it difficult to detect them with madar and
almost impossible to shoot them down,

All this; of course, les in the future,

Uselul in Weather Forecasting

Already, however, the pictures have proved
useful to the U. 5. Weather Hureau. With
the wid of the photographs, wenthermen (or
the first time have been able to Inok down
from dbove on clopd formativos over greal
urens of country and confirm  some theories
about clowudd which never could be checked
us well before.

The pictures show how cumulus cloads form
where “hubbles™ of warm air rise above heaterd
grownd areas, carrying up moisture that con-
denses in the cdlder regioms above.  Around
these warm air bubbles, where cooler air is
sinking, no clouds appear, Clouds that form
above the rising bubbles often make striking
cellular or honevecomb patterns (page 522).

How clouds a@re related to the topography
of the ground below also is revealed by the
pictures, During the daytime clouds are mog
frequent over mountainteps and high plateans,
where warm nir moving up the slopes has
carried muisture aloft to condense; but over
vitlleys and low-lying areas cloods form less
often,

Cloud “streets,” long lines of vapor with
gaps between, sometimes fairly straight bt
occasionally curved, show in the photographs
These are dependent on the winds and tem-
perntures aloft, and perhaps also on the con-
tours of the earth below, though in just what
way 5 nol yvel known

To make the best forecasis, weathermen
need to know what conditions prevail ur any
givien moment over a wide aren, 1 guided
missiles carrving cameras could be sent our
criss-cross over the entire continent of North
America every day, photographing in o few
hours all the cloud banks storm fronts, and
overcasts, wedther forecasts could be made
more accuriately than now,

How Cameras Aid Cosmic-ray Study

Another use for the pictures of the earth
taken from the V-2's is in deternning the
rocket's orientation in space—that is, “which
end i= up,” at any given instant. We need
to know this in order to tell from what direc-
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Secing the Earth from 80 Miles Up

tion come the heaviest bombardments of cos-
mic ravs from outer space that strike the
rocket during its flight, This is one clug o
their origin, perhaps in the sun ar the more
cdistant stars.

These ravs are electrically charged particles
constantly rining down upon the earth with
tremendous energy, They are more powerful
even thun the ravs wenerated in the atomic
bomly and flash through the human body from
10 to 20 times a second, though without any
known effect.

Geiger counters in the rockels register the
numbers of rays coming in from various direc-
lions at each second of the flight. For ex-
ample, they may show more rays entering
through the nose than through the sides at
ane second past eight; bul unless we Enow
which way the nose wis pointing at that
moment, we cannot tell from what direction
this heavy bomburdment wis coming.

After climbing (o about 35 miles, the V-2
begins to wobble, spin, and umble, so that
ite nose keeps pointing in different directions,
But by measuring angles in the pictures inken
on the flisht, each of which is timed, it is
pezsible to tell how the rocket wais Griented
at any given instant, 11 the picture tnken
at one second past eight shows that the rocket
was moving tail downward, we know the nose
was pointing upward. If mpre cosmic rays
wiere coming into the nose than from other
directions at that moment, then we know this
heavy bombardmeént was armving from  di-
recthy overheaud.

Rockets nt White Sands are launched almost
vertically upward, to insure that they will
reach the greatest possible altitude.  An autos
matic pilot is set before firing to keep them
on course, but they cannot be controlled after
they get into the air.  Fuel can be cut off hy
radio, however, It it appears the rocket is
veering so that it may fall in inhabited
country,

V-2 Record Height Ts 116 Miles

Highest altitude reached so far by a V.2
s 116 miles. COme Wae Corporal rocket, de-
veloped In this country, attained a height of
250 miles with the aid of & V2. Tt was
carried up o about 20 miles on the V-2, then
fired from there, and the extra push of the
larger rocket added to the Wac Corporal’s
own power carried iU to this record altitude.

No cameras were senl up on this fHght,
since all available weight was devoted 1o Tuel
and instruments and there woulid have been
small chance of recovering anything after a
fall from so great a. height.

Same of our high-altitude photographs of

521

the earth were made Trom the Aerobee rocket *
Less complicated and cheoper to build than
the V-2, it has reached beights of 78 miles
and will he used to carry on upper-air research
after the supply of V.2's has been exhausted,

Buth the V-2 and Aerober hayve gained 1n-
formution about the high upper atmosphere
that was 1mpossible to obtain in &ny other
wiy, The flights have measured the original
cosnyvc-ray particles that come in from outer
space before they plunge down into the earth s
atmosphere, Fxcept for o few balloon flights,
it wis possible previously o study only the
less-powerful secondary ravs created when
the origingl rave sirike and disrupt atoms
of air.

Iltraviolet ravs from the sun have been
measured which never penetrate to the eurth's
surface, since they nre absorbed by a laver
of ozane that blankets the globe between 20
and 30 miles up,

Vocuum at 80 Miles Lip

At nbout 80 miles high, the rockels reveal,
the atmospheric pressure is as litte a8 one ten-
millionth of that at the earth's surface, which
menns that the air nt that height is so rurefied
that it is actunlly a high vecuum.

Striking changes in heat and cold’ were
mensured ns the rockets climbed.  Over White
Sands the temperature drops steadily to about
—63" F. from the surface up to 10 miles,
and floctuates shightly for another 10 miles.
From 20 to 30 miles the temperature s about
63 F.; it falls once more o —150° F, at
about 50 miles, and at 75 miles climbs again
to 2127 F., the sei-level boiling point of
wiler,

All this information i sent back to the
ground by auwtomatic telemetering  systems.
Temperature, for exumple, is measured by 2
thermocouple, made of two different metals
welded together. The two metals react o
temperature changes and, in so doing, gener-
ate a smull electric current the strength of
which s proportional to the temperature.
Thi=z viirving. current 15 converted into a riadio
signal which varies in strength in the same
way, recording on the ground the changes in
heat and cold aloft.

Corn seeds amd fruil flies have been sent
up mote than 85 miles on some rockets i
an effort to discover whether the powerful
bombardment of cosmic rays a1 soch altitudes
would cause mutations or hereditary changes
in future generntions of the plantz and

& The Arrobee was developed for the Navy by the
Plouglas Adecrafl Compony dod the Aerojet Engineer.
e Corporution, ooder the technirnl supervision of
the Applltd Physics Laboratory
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One Rocket's Tmpact Dug o Crater M Feet Deep

Falling in one piece, the misile struck the desert ol a wpeed of maore
than 3OO0 feel per second, and the remaltis of @2 wete mever recovered
Most V=2 nre blown ofuird 1A the air st abkiut 40 miles” altliile o
*hat -||'|||- WLF |'||.-||_|t aful main I‘.-;|||.:.' |||.|| '|.|_|..|I:'il.'ll.|_'-' with much  less
lerpue [ [adide 58

536 The Navonol Geographic Magarine

insects, bul the results have not
vet been determined.

Puffs amd trafls of smaoke
have been released from rockets
to lexm the direction of the
wind at various heights,

snmples of air at various ol-
titurles have been captured in
depel bottles strong enoggh to
stirvive the rocket's fall. “The
'-.-'I!I|[!-t!_""-. II!'-;“-”\'I' ik |.||||.:|f-]||."||| Ill.!-
el that helium and hyvdrogen,
bl |'i1;|'1|r'|' Than oxvEen @i
nitrogen. wonld rise higher in
the earth’s atmosphere nnd cone-
centrate at the upper levels
The hottles” content=  showed
that the proportions of these
four gases i the air 18 no dif-
ferent up ta 335 miles aloft than
at sen fevel

Lonely Desert Séone of
ﬂnl:.L-L'l Tests

White Sands Proving Grownl
lies in south-centtal New Mex-
ico in the Tulnrosa Basin, be-
tween the San Andres and Sac-
ramento Mountain ronges
about 30 miles north of El
Makn, Texas, Hz: noame s de-
rived from the White Sands
wational Monument, which 15
lotatedl within the proving-
grund nrea®

The site, chosen alter a suyr-
vey of the entire United States,
i5 fint. timberless, an =|1.trr:F|_'.'
ravpilated, making o ideal dor
the firing of long-range rockes.
Cloudless skies prevail about 53
percent of the time, so that
rockels can be followed through-
ot their flights by telescopes
amel comerns.

Army (Irdnance is in charge
of the proving ground, although
utiits of all the armed services
nre stationed 1there, as well as
civilinn  scientists  representing
many industrial concerne miidd
LTIVersilies

A=pmbly amd launching of
the V-2's ‘at White Sands is a
complicated, exacling process,
performed by the General Elec-
tric Company under the techni-

e i hEe Sande of ¢ Alamao-

gordo,” by Card P Rassell, NaTioxar
GEocEayaic Moacshraxe, Avuriist, 1935,
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Trock Pulls Jeep Out of Sand on the Way to Kecover Instruments from a8 Fallen V-2

When o reeket fodls tn the White Sunds area, senrch planes loeite it aml palde tadin-equipped  vehicl
cross the (ktdert ‘to Ehe spot, & trip Ehat may take many bk aciouEfc apparatus ool dampeed o the
rrmcth = sElvoesd] damd] romeoins of the missitle are eemoved (ooges S)S-E7 The impact ared where the
rovckets full eovi 5 T inre mles m sew Mlenieo § s ifivildied] dntlo wEeE - mikls iiiudieEs L piedd oy e 1l

SO feet gh, marked seith ketters s pumlers o help loeate the patnt of fall from the abr

cal supervision of Army Ordoance. Many of  provine-ercund area gre blocked off, At

the electrome parts have detenorated smee X 'minos 13 minutes oored smoke sienal woms

1945, dnd new ones have had to be made. personned to ke cover m the blockhoase
VI the rocket ports and the scientific appa (page 31 5)

riatis to be sent oloft are carefully tested to Vhout this time, too, the electronle circalts

miake sure everything will work properly and M the mstruments In the rocket are turned

1 . . f
that one piece of dguipment will not inter-  on by remote control, since they nesd from
tere with the operation of another. me o J0 mumides of worming up before

they  will futetion properly.  Some  instru-

Tensiwom High on Fieingd hy i :
ments  wse =0 much current that they are

Tension runs high on the day of a V-2 warmed up by power from ootside, then
lunching, tor it 15 the olrmax of many months switche] 10 batteries in the rocker only o
of work by scores of people. ol of which  Tew secomds before firine.
would be wnosted i anvthine went wrong At X minus 30 seconds the telemetering
soientists often work aronnmd the clock the  mdio sienals are ewitched on, 10 make Sure
previcus day, and lopg bhefore dawn e the instroments in the rockel swill properly
siart the hnal checkout of the debiciate n transmit back to earth the data thev colleci
struments installed inthe rocket’s war head  on the fight [page 521
ndd mmine body: (page 313).

Thre hisurs before bringe time about 10
tons of nleohol and Hould oxveen ore pumped it the word “Fire!” n switch is thrown
mio the V-2's fuel tonks, An prmed guard that opens the valves in the fuel tanks: allow
1% on hand to enforce the strict rule againgt g a litle exvgen and aleohal 10 fow down
smoking while this dongerons work i€ under ity the combiustion e a4 spark
Wi ignites the mixture, 1f Ji ZJ-r-'T-i":h 1§

At X minus 45 minutes all roads into the  final switch is thrown, starting ti - fuel pumps

Generafes SNLIMH) | lorsepower




528 The
and  disconnecting  the cables that control
operation of the rocket before take-off.

Then the V-2 is on its own. As the pumps
sproy fuel with full force into the Apming
combustion chamber, hot gases pour out of
the tail with u thrust of 25 tons, sending the
rockel zooming alofi with an éstimated 500.-
000 horsepower (page 510).

The backwar] kick of the rmcket engine
gives o maximum acceleration of 180 feel per
socond per second, which means that in each
second of its flisht it travels 180 feel per
second faster than fn the previous second.

This is only five or six times the force of
pravity, less than the “G7 force exerted on
many 4 jet-plane pilot pulling out of o dive,
A passenger, therefore, might ride a V-2 on
its upwared fHeht without harm from sccele-
rmtion.  But he would meed an oxvzen supply,
a pressuriged compariment or suit, protection
from heat generated by the rocket's speed
and from both the heat and ultraviolet ravs
from the sun at high altitudes, and he would
have to getl out somehow before the rocket
crashed.

In barely 65 sqcomds, when the rocket has
reached u hefght of about 20 miles, its fuel s
ronsumed, and it climbs the rest of the way
to the top of s fdight by momentum.,

Automatic Pilot Steers Rocket

Sposlow is the rocket's take-ofi that its
steering vines on Lthe tips of the il fins do
not operate effectively at first, and it = kept
stahle by specinl carbon vanes projecting into
the stream of the exhanst. When the funel is
comsurmed, the other vanes take over, holding
the V-2 on its pre-set course ns long as the
air is thick enough to give them something
Loy prish aesinst,

Both sets of vanes-are controlled by the
automatic pilot, In the rareficd upper air
the vanes no longer priv ide coptrol and the
rockel wobbles and s Eln_i as it fHes

Radar sets follow the mocket’s flight to help
liscate the point where it craches in the degert,
Motion pictures also sre made of the rocket in
the air with the time, elevation, and azimuth,
ar directionnl, bearing recorided on ench frame
of the film, from which can be determined
the V-2'¢ spewd, altituele, and  position in
spaate at any instant of its Heht (page 517).

About 40 miles shove the earth, on the
rocket's downward course, the war head, con-
taining most of the scientific sppiratus, s
automatically blown off. The main body
then tumbles end over end, which slows down
s [all consideriably, so thal ipstruments in-
stalled in it have a much better chance of
surviving the impact with the ground,

National Geograploe Magazine

I the war head were left in place, the
rockel would plusge down nose first amd
strike at a speed of more than 3,000 feet per
second (page 326).

Exposure 1500 of 0 Seeond

Ohir camerns are wsuyally installed in the
main body of the rocket, pointing out through
the side (puge 3171, Though they are almost
alwiays broken up in the final crash, the film
is unharmed, and it is much cheaper o build
ionew camera for each fight than o make
one strong enough to sarvive an mdefinite
number of impacts at speeds of about 300
fect per second (page 5200,

Several types of cameras were used on Lthe
V-2 flights=.  An exposure time of 1,500 of a
second at (230 was fast enough to compen-
sate for the rocket™ motion. Eastman Aero-
graphic infrured film with an 89A filter proved
to be the best Aim-filter combination.

Pictures in color aléo were tuken, bhut were
not too successful from altitudes above 30000
feet, since color film penetrates haze litile
hetter than the human eve.  Generally: speak-
ing, tolor film is most effective for photo-
graphic reconnaissance below 20,000 feet, aml
infriared for higher altitudes;

Though not a troe poided missile itself,
since 15 course cannol be controlled afier
take-off, the V-2 rocket was a forerunner of
these new tvpes of weapons that promise 1o
revolutionize modern war, Some of the new
knowledge of the upper air gained by the V-2
itights 15 proving wseful in the design and
development ol guided missies.

Types of Guided Missiles

A true guided missile is a projectile that
can he steered to a target by remote control,
ar thut =eeks out the tareet after it &5 fred,
changing itz course rmdically if necessarv,

Such missiles may be used eventually by
planes agninst hostile planes, enemv missiles,
or ground tirgets. They also may be fred
frum the ground against fast  jer-powered
enemy aircraft or missiles, or ot long range
ngainst ground targets in enemy  territory,®
Rocket=s, which are not Hlllf!l‘ri n1L'1-.1]|:~5 have
stven action ns weapons in Korea g3 well as
in Warld War 1T.

People working with rockels often are nsked
when one will be sent o the moon, The
answer is that it probably could be done
tddav, if we fell like spending the millions
of dollars that such an exploit would cost.

* Soe, in o the Namwemar Geoooparicte Macazmsr:
“Flying in the "Rlowtorch” Ern” by Fredenck GG, Vos-
burgh, September, 19507 and "Air Power loy Pesee™
by Generid H. H. Arnold, Febraary, 15944
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Men Against the Hurricane

By Axpriw H. Brown

WAS what the flving hurricane hunlers
call a hmrv hop.™
E. Noavy plane “Five Uncle 347

staggered dln}ugh n savage whirl of wind,
clovd, and main, ‘The speeding aircraftl bucked
the bigaest, toughest, and most ruthless of
storms, the hlack-browed hurricane.

A =ant 300 feet beneath that dark-bloe
Privateer of Patrol Squadron 23, 100-mile-an-
hour 'winds of a hurricane ripped the Gull
of Mexico to shreds of foam, Torrential rain
rasped against the pline’s windshield.

The wingzs waved wildly., Rivels strained
a5 severe turbulence racked the thin-skinned
craft. Pilot and copilot both wrestled with
the comtrols, 5lrup:|:1in§; ta hold the plane level
Surely the “ove’ nl’ the ==|‘:mnm;.: siormm coutldn't
be far away now!  (The eve is the nearly calm
vortex of the hurricane toward which its Ereat
winds converge: pages 343, 548.)

Punching the Flurricane's

Suddenly and gratefully  the
mushed into nearly still air. The blagk and
stormy weather dropped behind, cut off sharp
a= 4 wall. The eve nt last!  Clouds were
high, thin, and whitish. The orange sun was
a baleful, sickly orb.

Here the flving- was smooth ond good.
FEvervhody relaxedd, There was even time for
a quick cup of coffee while the aerologist ful-
filled the main purpose of the light—reporting
by radio the Iocation and intensity of the
hurricane,

The quiet eve was only shout 20 miles in
diameter, «o respite was brief before the swift-
moving plane angled cadtiously oot of the
calm eore,  Then it barreled back theough
the wicked weather to safety and home hase.

Few pmu:miml: assignmenta ol our Navy and
Air Force air crews mutch the hazard—and
the usefulness—aof flving into the wildest and
most  destructive of all storms, the howling
hurricane that ravages the Spanish Main.
Keports sent back from these airborne weather
stations are crucial in preparing warnings to
gird against the great storm’s blows,

Hurricane Is Bully and Blowhard

A hurncane ¥ a broising bully that will
knock down anvthing it can, Tt kills and
crushes Indiscriminately. The name “hurm-
cane'' apparently defives from the Carib Ih-
dinns’ Aurgcan (“big wind"” ) or Hwnraken, god
of stormy weather 1o Guatemala Indians.

People are prone to think an stom bomb
explosion  the most tremendous display  of

1}’-&
Privateer

T 1

power koown 1o man.  Yet, oz one westherman
it it “The atom bomhb to a hurficane would
w just Hke o fea to an elephimt,”

The Inte Dr. W. J. Humphreys, veteran oi
the United States Weather Bureau, studied
the physical force built up by troplcal cvelones,
His copclusion: “A  foll-fledged  hurricane
gentrates more energy than 1,000 atom bomibis
exploding simultansously.™

A hurricane can lift two billion tons of water
a day (in the form of water vapor) and dump
thi* whiole enormous load ns rain within 24
hours, Two such storms, each lasting ten
davs, could fill the entire basin of llﬁ—mlib
|unp: Lake Mead, the huge reservair behind
Hoover [am.

Nature on the mmpage -is nowhere more
imprressive—and frightening—than on hurri-
cate-lashed sens.  Capty  Irving  Johnson,
NaTioNaL GEocrarHic cantributor; wenthered
and briefly described 2 hurricane experienced
in a racing sloap in mid-Atlantic,

“We were shuken sround like begds jn o
rattle,” he related. “Calking spewed out of
the deck planking as grest seas wrenched the
hall.’ The storm drove the vessel. running
mnder bare poles, at an umbelievable speed of
1034 knots (12 mph) by the log!"

(Ot land, one hurricane lost vear doubled
stee] highway signs as vou might bend a strip
of soft lend (page 542). It beheaded park-
ing mefers os easily as 3 small boy lops
duisies with o stick, A steel radio tower, 196
feet tnll toppled before lis weipght of wind.

More Dreaded than Spamsh Fleet

At the outhreak of the Spunish-American
War I'resident William McKinley called in
James Wilson, his Secretary of Agriculture.
("The U. 5. Weather Burenn, today part of
the Department of Commerce, at that time
operiled under the Department of Agricul-
ture, )

The President said: “Wilson, T am more
afraid of o West Indian hurricane than 1 am
of the éntire Spanish Navy.,” The present
West Indian wealhér service, later greatly
expanded, was soon started as o war measure,

Grandmother of gll modern burricanes was
the New Englamd storm of Seéptember 21,
1933, that swept up out of the south w0 maul
Yankeelnd.

This gusty tramp from the Trupn:t "picked™
4.000,000 hushels of apples in 24 hours. It
ripped through New England foresis like n
colassal electric shaver, clipping off and dom-
aging & quarter of a hillion trees; including
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The National Geographic Magazine
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He stands high absyve the Mmmmd waler frodst ol
which he has charpe.
et upoan 1943, The L5, 5 Navy and &ir Force ah
agencles scatiorrd arcund the Miam aten (papes &4

a million cherished shade trees, The storm
crdshed 260000 automobiles and whitened
winddws of Vermonl houses with ocean salt
carcied 120 miles from the sen.®

Theé mighty blow brought hovdes of salps
(trange  deep-0iean  denbeens)  into coasinl
harbwrs, hurtled tropical birds into unfamiliar
“down East’” surroundings, and knocked down
so many wires that telegrams were send (rom
Baston to New York Cily by ity of Lonclon |

MNever hag n recorded Rurmicane  caused
greater property loss. The storm  clamed
aboput 600 hves and cost New England more
than a guarter of a billion dollars.

From earliest days right up until the 1920
and 30's, hurricanes kept o grisly tryst with
death. Storm casualties frequently ran into
four heures

The “old™ storms ook such a learful ol

* Ser "Getmraphy of a Hurrcine,” by F. Barrows
Colton, Narmxar Gerssmaras Maoarmse, April, 7939

Westher Bureau, ol

penthinlbs offtce 01 Lk

MNorton i =cnior member and chael prbitrator of the Joml Huymcane Warndng Centar,
alss muojor parthnrs
il 5350

Privote Teletype links the throe

of lives not becounse they were mote vialent,
ut becduse of lack of warnings:. More primi-
tive methods of those doys for coping  with
unsanitnry conditions and  disease added to
the death list=

lhe September, 1928, Florida hormicane
killed 1.836 people. In contrast, as a resulf
f the August, 1949, storm, just two persons
died. Yet this big blow closely followed the
course of the h|'||'_-.!-|_‘!':.' issass af 1925,

Hurricane Wateh Is Internutionnl

What has brourht about this striking re-
duction in hurricane fatalities?  What are
men diing to cope with these storms; apart
frum favine lves?

Last hurricane season [ owent hunting  the
answers. My fiest call was at the U, S
Weather Bureon headogusriers in Washington,
., (., where hurricane specinlist Tvan R,
Fannehill told me
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The Lisst of wirnings can't prevent some damage ) the late-August hurricang of 194% Enocied from Florda

citrus trees 17000000 botes of ubnpe froat (page 5600

miles per bour in the great New England storm ol September, 1933
liess than anmy other lempést n nstory. [pees 307, 328)

“To make stire the hiz storms don'l surprise
s, wie have Lo fnd and {ollow them. To finid
them we need all the weather Information
we cin gel from the vast area where they grow
and range. Most of that ‘hurricane belt” is
empty e,

Going on 1 hlind search for hurricangs in
those walery wastes even with radar-equipped
aircraft would be pretty much a peetlle-in-a-
havstack proposition,  Bul once a big cyclone
or wrea of suspicious weather is discovered,
then the flving weather stations tike over a
M for Tobe

“Tt's like calling out the fire engines,” =said
Ve, Tannehill, “Somebody has to pull the
nlarm.’

To keep track of West Indian burr-
canes, weather reports are greedily  gleaned
irom hundreds of vantage points dotting the
republics in the West Indies and Central
America, from British, French, amd Nether-

Hivhest wimd ever mconded B oa hurmicune was 180
This hurricane cowsed grmmler firoperty

lands colonies arotnd the Caribbean Sea, and
from Mexico and southern United Sintes,

“Higgest, and blankest, areas are the open
oceans.  Repaorts from ships there have in-
patimable vonlue” Mr. Tannchill said, “Mer-
chunt vessels of all coumtries join in 8 volun.
tarv ship-to-<hore exchange of weather datn.
Ships find it 0 gooid bargain—trading regular
weather observations for forecasts amgd storm
warnings."’

ships  sometimes spnil  hurricane reports
while crews are fghting 1o keep atfloat. Simi-
larly, heroic observers on [solated cavs and
islands stick 1o their posts gnd keepy trans-
mitting reports by radio even aller a storm
has spread devasiation all around them.

Surface ships try to flee or to ayvoid severe
weather, especinlly hurricanes, by promplly
changing course

“Wext 1 flew o south Flocid, 1|‘:'¢-;1- in the
seasonnl hurricane aren, to visit the Joini




Men Aguainst the Hurricane
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"And There | Was, Five Miles Up, Looking 8 Hurricane Right in the Eye!”

his historic view of thie eslm core of o burricane was shol nedr Key West from oan Alr Foree plane fiying

Iwr alsove the storm
rheane's tofp, here only abowl 20000 feet (pagy 5485

Hurricane Warning Center ot Miami. This
conperilive activity was set up mn 1943, The
U7, 5. Weather Burein, Air Force, and Navy
nre its conltrolling members.  [ts fonction is
to courdingte hurricans warnines and ke
them more accorate, complete, and efiective.

I ran up a 320 taxicab bill the first day
visiting the three witdely separated agencies in
Minmi and vi ity vet the chiels of the Joint
Center chat together on a private threesway
Teletype circuit nearly as easily as if they
occupied the same butlding.

Three Services Track Hurricanes

The hurricane-warning trio T interviewed
comprised Grady Norton, in charge of the
Miami office of the Wenther Burenuw: Comlr,
Edwin T. Harding, USN, officer in charoe,
Navy Hurricane Weather Central: and Capt.
Hugh W. Ellssnesser, U, 5. Air Foree hurri-
cane officer, In Mav, 1850, Capt. "'oul K.
Uhromrilhet took command of the Navey Centrall

The dark atea 1= the ovlinder-shaped vortes that extends from lind o sen 6 the b

Much of the Joint Center’s most vital in-
formntion comes  from  aerinl weather-
reconnaissance flighis into the growing and
moving storms. '

Tracking hurricanes with airborne weather
statione, an oulgrowth of experimental Mights
of World War 11, has now fully “come of
wge"  Today Air Force aircraft based in
Bermuda, and Navy planes in Florida and
the West Indies, keep an alert ‘watch from
June o November. Thev're ready 1o roar
oul to meet the hurricane at the drap of a
barometer anywhere between northwest Af-
rica, Manama, and NewToundland

Dovetailing land, ship, and sircraft reports,
the Weather Burenu., Air Force, and Navy
meteorologists of the _:|ll'ri1! Lenler agred In
aclvance on the substance of their hurmicane
wnrnings, which are released simultaneously,

Bulletins are mdependently  issued | he
Weather Buresu’s job is to warn the public
and merchant shipping: the Navv alerts its



A Race Track Doubles as a Shelter When o Big "Cone Strikes



Men Against the Hurricane 545

———

EE, = s

S R R

2.7 45
-5

P

1 .

A Air Force plares bor the hurrscane s aye
] with @ right Lurs whits Shey revech ¢ wind |
1 veloarty af 75 ming per haer followed

| Ny e s g ay foar ieft turme.
Lo cenler thioogh - =
weath left Lide —

- I.lii;nm.'r. £Toag Sechmi
an Wt dine iz aphpwn
Ve an TamE iR

T

| Where arrows. zrr Hhrckes!
witidy Dhiow stueoert i the
giant whirloot! of @ar:  Far-
wird speed of whple storm
Frv IO To 30 milies per hour
booxty the 75 0o IR0 miled pet
hour wind selocrtien b the
Aght balf  Left-sidn gafes
ard riduced by the forward |
mmvement

P & b 1L Al eman

- = - . rm - ] 1]
spiraling Hurricane Winds: Blow Hardest Near the “Eve,” Where Pressure Is  Lowest
Main diagram shows how air currents circle about the calm center, moving {aster 1o the daht af the
drection of the storm's forwaw] movement. This spplles only (o hurricaness noeth of the Equator, whose
winds spirnd counterclockwise. South of the Line, winds move clockwise, anrl so are stromrest to e of th

storm s lorwared course (page 38}, Crdes section al top iffustrates bow wiodd volocities feach masimum
nenr center, then decronue antwand, Harometrie pressure B o Jowest in the eve, rising towued the starm’s Hm

ships ot sea and naval installations; and the in siride from the penthouse of the Minmi
Alr Force issues advisories (o jts bases anil to Technical High School building {page 538).
Army cestablihments. As middlensan between storm gods  and

The Weather Burenu's spare and sandy  hurricaneswnary pablic, forecaster Norton is
Girady Norton i= the dean of American hurei-  one of the single best-known eilizens in <outh
cane forecasters. He takes tropical tempests  Florida. His radio voice has become a tradi-
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Lone Watcher Recoils from Stunnmg Crash of Monster Wave Against Sea Wall

Much of the roadway leading to Hoker's Haulover tleft), north of Minmi Beach, collopsed under
terrific pounding by hurricane-driven swells of Septomber 0, 1948, Repented dnmoge to this stretch forced

building of a new beidige and, approachss sate from clawing waves,

boach offen dgngl a distant hurricane's approdach

Slow, beavy swells tumbling. op a

The storm moy travel only 10to 30 mikes an hour, bul

its great winds can send waves rollisg-ahead at 30 mph (page 353).

tion on the air lanes during hurricane senson.

Norton drvly savs his forecasting successes
piule beside those of Father Noah; yet the
Ark’'s population was a mere “token force
compared with the army of men, women, and
children who owe life and limb 1o the tireless
labors of Norton and his milltary associates.

Hurricane, “Public Enemy No, 17

“When o hurricane’s on the loose,”" Norton
told me, “this affice becnmes what you might
ciull an orderly madhouse.  All local news-
papers post reporters here, is do the major
press associntion services. The Red Cross
stitinns a man at my ellow, ready to alert
dizsaster preparedness [acilities;

“As the hurricame moves ‘tn, we ry 1o
figure out where and how harnd it will sirike,
We give people time to batten down their
property ant 1ake cover.

“Cammuander Harding, Coplain Ellcaesser,

and 1 keep in close touch,” he continued,
“on the Teletype line linking my: office with
Navy and Air Force htirricane headquarters
At least hall an hour belore advisory time,
we reach an agreement on location, intensity,
speed of movement, and probabile future course
of the storm.™

Norton explained that maost hurricanes never
come near continental United States,  Too b
on eunrd for the occasional storm that does
strike the maindand., much of the elaborite
warning svstem has been =et op,

When o hurricane levels sights ot the cogst,
the Weather Burdiu starts issuing warnings
to the targel area two or three days before
it hits. Before last August’s storm had spent
its force, the Buresu hiud fssued 33 advisory
and warning bulletins (page 539),

Within 15 or 20 minutes after a warning
piwrs oo the wires it's hesed by Teletvpe and
intermitional radio baliway aroond the earth.
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Whore the Storms Are

ot Center's
warnings are Florica, the southeastern Stles
and Gulf eoast, the Bahbama '
wist Indhies:  Manv interests in thoss reron:
are Keenly seasitive too the vaparies of
L storms,  They include Cuba's s
ers. Flomda orchardists and | farmers
v the €l
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Mr. Norton Jeaned over woither ma

that showerd current pressures, winds, tempern
tures, fronts, and precipitation over the Caril
bean Sen and the western North Atlanti
Lhe West Incian hurricane may blow up
nz far edst a8 bere,” he exploined, pointing
to the Cape Verde Isiands; off North Afnea
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over the Hay of Campéche, southwestern

bulire of the Gull of Mexico

It mav wind up ils gian! S1Orm-SPrieg ans
where i the tropical AMlantic Ocenn between
latiticde 67 and 30" N.'

In the sultry edolidoms, Norton exnlained

Detween the trade winds blowing from north-

east andd soulthedst,. 3ir mioverment 1= licht or

in fAtiul zephvrs. There humidity i3 hizh
heat intense. evaporation enormoLs

Mo oone vel understamds just how this com
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hurricane centered vear Palm Besch, Florida

The National Geographic Magazine

“The Way | Sce It, She's Headed Right Up the Florida Peninsula!™

Comdle. Fadwin T, Harding points out to g feflow Navy aerologist his foregast of the lutace path of a

= e L |

Untl recetitly, Commander Harding was officer-in-charge of the

Navy Hurricane Weather Ceniral of Miami. The map i an enlarged extenct Trom the weather chart drawn

fuur thmes & oy

hination of conditions starts the orm to
murshaling its fearsame mechanism of bolling
el maging wind, and teeming cam,

How the Hurricane Tukes Shape

Birth of a hurricane besins with moist air,
heated by the cun, rising from the surface of
the tropical sea, This air doesn’t rise in 8
laver, but funnels up into an area of natural
II|-HFTill-L a¥ hot air in 8 room 1= drown up
n chimney tlue

As the air rises it cools, and the waler vapuor
in it condenses into rain.  In this process the
moisture gives up the heat that originally
viiporized it from the ocean below, Thousanils
of tor= of rain are formed in o hurricane,
=n that Tabuloys amounts of heat are fed bnck
mte the air. This heat, ndding to the force
of the storm’s updrift, = one main source of
A hurricane s power,

Az the air goes spiraling upward, more hot,

Ciineentric lines wre fsobors that pass throurh plaees of eqgunl baremetrs pressure

moist air rushes inward fromoall sided to re-
place It und keep the updraft moving.

Maotion of the earth rotating eastward die-
flects these in-pouring currents (o one side.
This starts the air spiraling counterclockwise,
and the rising column of air begins to spin this
wity (oo, when north of the Equator. South of
the Equator the spin i3 in the other direction,

Whirling faster and fuster, the storm fti-
cially becomes a hurricane when its winds
reach 73 miles per hour.  Drawing ever tighter
ahout the center, the great winds form &
roating Ting aroond a central aren ol Galm
mir, the “eve,” 15 to 30 miles across (p. 345).

In the eye the atmospheric pressure 13
very low, but near the rim of the ¢velone,
which may be 100 to 130 miles outward from
the center, the preesure s relatively  high.
The greater (he difterence in pressare between
the center and rim ol the storm, the harnder
the windde blow (page 543).
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Even Pet Dog and Rocking Char Find Spuce on a Navy Stormerescue {rafi

When temrential ratos ol 8 hurticane made 2 ke ol the Everglaslise
Flordy has =pent mullions o dradn iis Jar, low-lvine sdthern seache
I such lesel land ratnwater dumped by hureefennes runts off

to evacuule marnoned sgttlers
nging Iess than 50 {eel alove thi seu

meay pile up 1o woond-qore depth (pogs 5515

Shape of a hurricane is like o phonograph
record, a thin, flat disk of whirling winds 200
to 300 miles ncross; but only 7 to 12 miles
in verfical thickness. It may cover an ared
ng larpe s Mis=ourt. The winds bhlow aroond
the circle up to 150 miles per hour or more.
But the sterm as 4 whole moves al a modest 10
1 20 miles per bour, just as a top, spinning
sl high speed, travels slowly across the Qoo

Eomay ke invwhere from o day o a week
[or o full-Nedged hurmricane to develop,  Bom
nl sea, the ovclope most fregquenthy also dies
al sea, muvhe 10 davs later and 3,000 miles
from its birthplace.

A Hop with a MNavy Starme-chaser

Rounding secomdd base on my tour of the
Joint Hurmcane Warning Center, | wvisited
the Navy ot AMaster Field, n few miles nirth
of AMipmi

Comdr, Edwin 1. Hardhine showerd me the

tha Maavs wpnd this amphiilijous Wieassl
LV'ET-

IIlIIII :'-.

workings of the Navy Hurricime Wenther
Central, which he commands. Harding also
hod operational control over the reconnuis-
sance squadron based there

Shur ‘recon’ alrcraft By omever o let oo
hurricane et oul ol sight tor more than a
few hours,” he said, "“We have an aircraft
tnking off im an hour to ook at o susphiceions
area over the Bahomnos: Why don't voo go
ilone

S0 in one of the Nave's hurricane-hunting
Privateers we soon were throbbing eastward
shonie the blue Gulf Stream

Fgquipmend crammmied the  hilgh-talled
PBaY-2. There were the aerologist's rodar
witimeter and the rodar scanning st used L
search out the nctunl eve of the storm. Navi-
gator and weather officer took tnms huddling
vver the drift meier, which alids navigation
ol gives wind speed by “reading’” the ocean
WilVEs.
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Men are Bitiog moumibered panels over plate-ploss windows of Esstern Alr Bines” office on Minmi™ hund-

werman “Warns In”™ a Hurricane, Miamians Quickly Batten Down

e bt rxpastd Hiscayne Boulevabd  Stotes and offices dose well betore a storm™ arcfval, =0 people have
Lt [ @ biwirmie an prrpi e o the blast Mliami™s chaneed al birle: e -l dWindy (2 mnh oFf oved in

Ny EIVYEDR VEAT A sl one b s#v'en
gear the hurricane core,  Weather planes must larward alopes it= oath of movement i the
snedk mounder the “soup™ to keep in sight  more violent, This is because in that area

of ocean waves and streaks of foam and spome  the forward speed of the whole evclone—aer-
lined up with the wind haps 20 miles per hour—is added 10 the veloe-

Wr Force aircraflt more olten lodate the ity of the hurricane’'s own winds, blowing
center by skirting aroumd ., espocinlly al  counterclockwise (in the MNorthern Hemi
times when it would e neediessly dongerops sphere) he two movements added together
1o buck through lashing winds near the eye, produce the storm's maximum winds

Till' ]_"- i‘rs |:'_'.||| '--1.1.'.|r-| |]II' CEeEn e ."%!- a i e Thiz gliect ol e¥ira :ii_l--!| i-. -_--:|u-| i_.[]'_.'. frue
pected Jocation until they find winds of of the right front guadrant, which also i= the
hurricane force; 75 miles an hour. Then  wettest and usually the modt turbulent part
they fly a rooghly rectaneular course, bring=  of the storm.
ing the plane successively to three ather points Contrariwise, the left hall of o hurricane

iroiindd the storm where 75<mile winds are i ez unrulv. Un that side the hurricane’s

o], AL the center of the "box” formed  winds, blowing in generil toward the tear, are
e this flight course, the hummicane core st dlowed down by the storm’s forward motion,
lie (dinpram, page 5451, (his somewhat gmeter left hall  prosvides
When fuel reserves and davilight allow, the  the “back door” throngh which the “recon”™
weather crews v ioto the eyve as a double  plane fight= its way into the tempest,

Wirl quarter, the
or 20 miles of

chick keeping the wind on ki
Ihe right ball of the storm o as you ook  pilot spirals in o within 1




Ve Fight for Footing os an Avalanche of Spume Engults g Tonker's Decks



Men Agiinst

the storm’s eve.
lent that the pilot’s choice as a rule is to head
directly for the calm core, He has eight
other: men with him who have no desire to
stay longer than necessary in the band of
vinlence ringing the cve!

Perhaps 20 or 30 miles away, the radar
aperator picks up the eye on his screen ( pages
550 ol 5357). It's n glowing Image of the
crescent-shiuped rain bands around the center,
He mives the pilot the correct heading and
“talks™ him Inward to the eve, keeping his
own eves glued o his scope,

The aircraft tosses amd bumps in the wildly
buffeting air. The navigator quits work and
h:m;[:r. grimly to his seat, The aerologist long
since has glven up trying to read the drift
meter, fof the plane’s pitching, thumping, and
yawing render it wseless,

“Fred Clampitt . . . Ts Turning Green"”

At this frightening climax on one flight,
Mill Sosin, veteran hurricane reporter of the
MWiemi Daily News, jotted down an observa-
tion of a lellow passenger: “Fred Clampitt,
WIOD news editor, Is turning green,  No,
it's not fear. He's sweating so much that the
colored shark repelient in a pocket of his life
jackel is starting to ron.”

After more hard jolts the plane suddenly
Lursts into the blessed quiet of the hurricane
eve. Weather officer and navigator get busy
apain with their chores,

“In one storm,” a Navy pilot told me, “the
eve was unusually large and exceptionally
guiet, We sighted a freighter right in the
calm center. We huzzed her Fur i closer
look., The crew were sunbathing right there
hang in the middle of & husricane!™

As the Navy Privateer fights back out
through the wall of thodding wind, an Air
Force RB-29 prepares fur take-off from Ber-
muds to do its stint at keeping the big storm
under surveillance,

Upshut of such a Right i 4 warning mesdag
like this:

WALNTNG XUSMNER TWo X NAVY BEDCUM SATE-
EANULE UEMTERS STORS AT SINFTERS DEGEREER
THIRTY MINTUTES NONTH ENGHTY-TWo DECEXES
WENT MOVING NW AT 11 KXOTE ATTENHED AY
WINDE OF 11y E5OTS WITHIX 15 MILES OF
UESNTHE AN & ENUGTs WITIHHEY T MILES &
CENTER X INTITEATHING ARE TIAAT STUEM WILL
CONTINUE XW SMIWEAMENT AT AAME SFEED PUR
NENT 13 THOUTRE WITH A SLOW CT7RYE TU A
MOEE NUNTITENLY OINECTION AFTER TIAT

Ashore and at sen thero's plenty of time,
thanks to reports from the fying weather
stutions, for evervone to hrace for the hlow.

According to Wamning Center plan. the
Mavy recon planes schedule their fights o

the Hurricane

By then weather is 50 turho--

533

be i the storm it about 9 in the morning.
The Air Force takes off in time to reach the
hinrricane heart at 3 in the afternoon.

Air Foree Flies Storms i RB-20'

To sée the Air Foaree part in the “hurricane

ahuttle,” 1 flew to Kindley Air Force Hase,
Bermudi (pages 540, 337},

Hefty RB-29'5 of the Air Weather Sery-
ice, in their sooty war paint, sepmed out
of place in kyllic Bermulda, Beyoni the run-
wavs, turguoise waters of Castle Harboot
lapped coral shores.  Pastel homes and hotels
jeweled cedar-green hills, The air in October
was soft and wirm ns Mav.

Lt., Cal. Clyde A, Ray, commanding the
i73d Reconnaissance Sguadron at the time
of my visit, said his crews may iy 2.000 miles
on one storm-seeliing jaunt. Sometimes they
mike eight hops into o single hurricane,

The RB-29's have to fid the eyve moving
across vast siretthes of empiy sen, then back-
track to a smull spot of mid-ocean land only
15 miles long and 3 miles wide!

“Thont you “home’ on the Kindley Field
range station?” | asked Capl. Robert K.
Brusenberry, chiel navigator,

“Only in an emergency,”
mst momtain combat proficiency.
nov radio beam over a bomb target.

“2o our bovz find their way by dead reckon-
ing nnd celestinl nuvigation. That leaves litthe
margin for error out here where one acre of
ocean looks like n millivn or two others.”

Another navigator, brawny Lt Paul Ferris.
saiil it was no good to get ton cocky, for, as
ke sagely put it, “even the best toreador some-
times pets gored.”

The aircraft Iy at 1. 500-feet altitude or
lower on these missions to keep contact with
the sew, Exiremely precise drift-meter rend-
ings are nécessary for accurate determination
of position,

A single flight may flash ns many as 20 to
30 radio reports Lo the Joint Hurmicane Warn-
ing Center at Miami.

he replied. “We
There's

Spotting Cyclones Not Easy

Capt. Hugh W. Ellsaesser, Air Force hurri-
cane officer in Miami, plots and studies tropi-
cal ¢vclones and informs the Bermuda squacd-
rof when the Joint Center wishes Air Force
flights scheduled into hurricanes or areas of
SUSTHEION,

“Spotting a big storm on the weather map
isn't alwave ensv,” he painted out, “Any
marked chapge in the normal trade-wind Tow,
a 24-hour drop in the barometer, or a report
of torrentinl rainfall—amy of these can mean
trouhle.
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ensterni Uniled States on the turn firEdd] oodwiaters tonthed with unrooted trees,
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A huarricane sends
switlis crashing ashore
somEtimes Al o grieal
distance feoim the storm
center. wWith o f(re-
gquency of only four or
Hive waves (o 1

L
minute compared with
the wvsual Atlanti
it (vl seEven ofr
eight, 5o if slow, heaw
swells are tumbiling on
when  local
winds are light, be-
wirre! [ Page 546.)

When Gulf of Mex-
wn witers surged imlo
the streels ol Galves-
tom, Texas, in 1900
wiping ol 6,000 peo
amd reducing the city to
miali I".'l'llll'lll. m:m:.' s]-
dents blamed 3 “tidal
Wy But a tidal
wiave, strictly speaking
5 caused by a sub
muarine cirtbgquake. At
Lsalveston a hurricane
was the culpri

The flonds that oflen
amate low-lving ses
arens  coinctcdent
with passage of o hurri
CANe  Are

rJn- leach

Ciae=d

caused by
wntel '|'|i[r_-|| L D% ! e
SIOEmM £ winds Such
mundutions have @
conted for nt least
three-guarters
any YU percent—aol all

= IETE

11 i mmilkEmneny fall
Tl

hurricang denths
throughout nistory,
Water rose four feet  po and
i foue yeconds in thot the wildi
Galveston disaster; A
weather observer there reported, “The water
at the time was about 8 inches deep in mv
resiclence, and the sudden rise of 4 feet hrought
it above my waist before I could change my

pnsition,

&
I T

loday Galveston s protected by o mighty
man-built <o wall 745 milies longe,

L storm foodd s nalurally deeper and more
thitmmaenng when the astronommical fmoon) tide
i5 high at the time the hurricane hite, Con
trimiwise, low tide coinciding with the cvclone
wave may greatly lessen its power Lo destrow,

Hurricane suffering i3 multinlied in tropicnl
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Miws dn folks repare fo

s0 often hive in flimsy homes jammed together
along the waterfront., That's why tvphoans
leave stch i tradl of woe along western Pacific
shires and why Bay of Bengal cyclones are
sihch hivoc-raisers,

The Pacific Gyvphoon and the e
Inddia are the “same breed of cat™ az the AL-
lantic hurricane. But the tvphoon uses jts
claws more frequently and over a longer
wason, Uhe tally of (vphoons averages mon
than 22 a vedr, compared with seven hurri
cianes o vear mothe Atlanti

Tyvphoon-tracking by the militury services
wits'a high-priority mission during the recent

CYCIne Ol
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Dhespiteé ample warning by the Alr Weather groand redever, giving lemperature, [Hro
Service. the storm inflicted mwltimillion-doliar metric  pressure, and relative humidity  al

Fi hicher levels in the dtmosphers,

Quonsel-tvpe structures were Crushi | il NOW W TE  expernmenting with  drog-
malchboxes and carried away ke straws ThTa i Ellsaesser continued ["hese ure
=il an ool report heir T Al PoOIS mall transmitters relensed by parachute from
rippled like Hags high-flving nircraift. They relay (o the ploo

v rook ot Kadena Air Force HBase hurried thie same readinegs s the radoesGince, ®
into a large walk-in refrizerator when things Byt radar, 1 learmed, i the darling of thi
ot too hot It wits the safest ploce I pould  hurricane hunters
think of at the time, L kil he budlding e Mileither Behits and Werl R
lew away, hut b reaier stnverd,” F Raren (a1 M T - 4 i L% A b
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el new flashlicht bat-

ANierns, HeToseine, Aand
pries.  Power Lines outy Tal,  Thsinfect vour
| i bathtul, Fill it and all big pots with water
35, 1949, the Minmi Weather Bureau Main may burst in the storm”™ (page 335)
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eens cluwed at the shores, reaching for beach
vabanas, hotels, unoccupied winter homes,

There was a limit to what could be Jone
tor save diocks, boats, warehouses, bams, aml

ems.  Most susceptible of all to damnge,
and least defensible, were field crops and
orchiard  Fruits.

Onit on fabulous Midmi Beach, steel-and-
concrefe ocean-front hotels were almost in-
vilierahle 1o hurricanes,  And thousands of
storm shutters shislded acres of window gloss
from the cyclone’s huff and puff (page 551).

But loswes of decorntive plintings, lowns,
and Leaches, and dumige to swimming pools
and walkwavs couldn't be entirely prevented,
if the storm center passsd that way. Learns
ing from hitter experience; Greater Minmi has
put into effect strictly enforced builiding codes
in Inte venrs to ensure that every possible
sifegunrd is used in home construction,

Al 4 pan. on August 26, 1949, the hurri-
cane plunged across the Florida coast.  The
eye passed Delray Beach between 6 and 6:30.

The hig wind scalped houses, snapped palm
trees, festooned streets with twisted  wires,
sand-blasted puint from automobiles.  Aen
and women staved out of sight,

Fur all the careful preparation, the damage
toll mounted up and down Florida: two killed,
133 injured, 265 dwellings destroved, 24 338
homes damaged, $45,000.000 damage in that
one State, including 17,000,000 boxes of un-
ripe citrus {rmt knocked from the trees,

Hurricane ls News Everywhere

A hurricane ie alwavs o “patdral” as news.
It combines human adventure. scientific inter-
s, stsperse, and often the drama of hetoism.

“When a hurricane smacks the Southeast, it
hits fron) pages all across the Nation,”" Grady
Norton pointed out.  “And you can bet Cali-
fornia papers don't spare the headiines!”

Fortunately, there's a lghter side even o
i hurricane,

The dav after passage of @ recent storm, the
Miami Herald headed s weather meport,
“Blew Skies.”

Last wenr's first hurricane worthy of
a mame headed toward Florida while Presi-
demt Truman was in Miaml to address the
Veterans of Foretgn Wars,  Traditionally, and
for convenience, hurricanes gel alphabetical
tags—"A for Able” for the seison's tiest, B
for Baker” for number two; and so on,

Tn salute to the Chiel Executive, newsmen
dubbed  this storm “Harry.” When the
senson’s second hurricone (and one carmving
much more authority! ) slapped the Southland.
hith custom and courtesy could be served,
Thev called it “B for Bess'!

The Nitional Geographie Magazine

In 1047 the Dbattleship Missowri was
bringing back President Truman from South
America. Navy aerologists didn't know the
ship’s whereaboutz until after issuing a warn-
ing on a starm near the Lesser Antilles.

Chat of the Dlue, the Missonrd sent @ message
to keep them well posted on the cyclone.
Commander Harding already had been up
most uf the night, so he called Grady Norton
at the Weather Bureau 1o needle him.

Hawbiso--"0Grady, you'd better gel out of
that =ack sl start besiling lobars.  Your
lioas i down on the MWissewred In civilian
clothes. We're not alfowed 1o issoe 1orecasts
1o clvillans, s it's up Lo you Lz be sharp on
today's wdvisories unless you want fto wind

up o the fmrm back bome.”

Nopros—"Well, by gollv] How do vou

think vou'll like that weather station bt
Aleutians i the Mitiowri rups into  Lhe
st s

The Public Visits—by Phone

One day 1 was in the Miumi Weither Bua-
reay office looking over storm records, Across
the room, obe of the meteorologists was almost
contineously busy answering the telephone.

“I1% not bad now when there's no hurricsne
around,’” Mr. L. G. Pardue observed, “But
when a storm's moving in—whew! U one
day during the early October hurricane we
nnswered 3,000 calls.

“Afr. Doakes wants to know i he has time
to wilk his dog before the storm™ hifs, Mrs
Jones asks when Miami stores will open for
hurricane sales of damaged goods. Chne man's
question wits, ‘How soon can 1 send my wile
ot 1o work?'"”

I could understand that it must be n relief
to the busy Wenthir Bureau stafi when phone
wires blow down mnd cut off the needless,
amxious, and often hvstericnl queries,  Legiti-
mate calls, of course, alwnys are welcomed,

Heassurance, when it's warramed, is what
the people want.  Lawrence Thompson, o
Mt Herald writer, il it this wav;

Theet: is oo nrw hurnaane on The way o
Minmi. ‘The old hurrhcane, that passed
through Here Tuisclay, hss not turned amuand
pnd iz not coming back wiward Mismi

Relax. Go to the show . . . But dom’t call
the Wonther Bureeu or the newspapses) ust
becumse vour neizhbor beurd somebody elsit's

neighbor zay somebody els hail heard un-
other hurtdcane was abaout to come Wt way,

The Weather Hureau hns never in recent
vears reneged on it matter-offact assurance
that “No tropical disturbance of serious. pro-
portions will ever reach our coasts withoul
being reported well in wlvanee,  To. this
record of suecess, aircraft reconnaissance by
Air Force and Navy, and radarc’s “magic eve,”
make vital confribubions.
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DOROTHY KILGALLEN says:

~ For business
or pleasure...

Doroihy Kidgudlen, world traveler, siar o)
and radio, and Broadway columnist, makes freguend
trips by wir. “Mee foind™ she says, “that no madesn
frumauerd compara u iph the i ".l|'|I|!."||I|||! |r-|.'-||':l.'IIIJ'- Ir"l'l.""'
— L W T

fhere gn arfkediado:

[ ||I_'||||'_'.'.:.I :II .\Jl-ul l_;.||.||_“|:| Dot I B | I'|I f.-llllI

People who travel
often by air
name the swifl.

dependable DC-6 as

their favorite airplane™

* According to a recent nation-wide suroey.

MORE PEOPLE FLY MORE PLACES BY DOUG!

. i‘n‘.:—‘-!:' moderns know there 1= no '--.J}I-‘li'
tute for the =|:|.-_~r-c| and convenience of
travel by air. Aboard a giant Douslas
-6 VU efjoy the ulmost In comiork
There's sich a feeling of reliability aboul
this big rugeed, four-engine airplane.
The DC-6 is the preferred choice of
e rrenced T travelers the world over.
For people whoe know airplanes appre-
ciite the foct that Douglas has built more
transports than any other manulacturer.
Next time you fy —ask your travel or
airline office for reservations aboard the
Douglas DC6. There is no [nster, more
luxurious, or more dependable air liney

:|['| SE Y e |.u:|51'|. il Nome Or |'-'.1‘r:-l‘-l-_-|.

DOTCLAS ATHCRATT COMPANRY, INL,

EANTA MOMLA, CALIFUNLNA
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You're as safe in a Pullman crossing the country
as you are in your own home.

i ConTest) CoDyllman

COMFORTABLE, DEPENDABLE, AND—ABDOVE ALL— SAFE!

Memtlon the Natonel Gengrepnir 11 ldentifies 49




YOUR GAY ENTREE TO EUROPE

Pars on the Atlantic? Yes! For you'oo
i Faris whem you board France-Afoat,

Wihchover actommmodatiinm you choose,
French Lane <lups ofter @ exhilomting holi
day en moute to burope: bonllunt entertinn
ETIT I ||'|'|||||I MEsIRIE i |'_._...'I|| :i.1:|£|
iy staleroans heerful senvice by Lng
Lish-speaking stewsind

The groat 49 850-kon Libertd, newest
addition to France-Atloat, now joimms the
fle de France and the De Grasse im regular
SCTVT fn |"||;:|'||; e the Conbnent. Plan

i b 11
vour vaviee on France-Afloat now, while

PHL - i) e AT i l.I.!._-_‘I |1 [y Il-_|| |.'.'|‘.l.'.I

G110 Fifth Avenne. New Yk 20 N_ Y.

Frwesh Lise sallings [1la Plymputh and Le Havrel and mimiesis fifs-way rifed Libarké, Db, 28 Mow. |1, Mav. Y, Bec |k
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Saves you over 200 hours of work a year!
Frees your hands from dishpan soaking!

NO OTHER AUTOMATIC DISHWASHER CAN
MATCH THIS GREAT NEW G-E!
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COMBINATION MODEL
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The new G-E dishwasher has

® Completely Auwtematic— Ju=l
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® MNew Pewer Pra-rinse — Floshes
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2o AL Yo B350 0k

SRS ECTICUT - G o+ WALLACE SILVERSEMITH>., TORONTO, CANADA



0 poackngs

Il you shop by mail or pay by check
i Amertean Stabonery shoold be o your desk, It
and protects your mail. And 1t's
the nation’s great stationery value!
It's perfeet, too, for notes to [rends and mily

SOves=  wionl firne

i |‘JI"'!I'=.i|'-.l|

for all household business correspondence. Eaids
sheet and envelope of thiz fine rog content bond
paper is neatly prnted in rich blue ink with yous
.« Why not try a lln'J.I.ZJ-.n.L:_',"" 1]

\merioan Matwonery? There's one o suit your needs.

nuame amd poldress .

Lhder in guantities as lsted, No "split-package™ orders
cepted. Maxtmom printiog—=4 i .._._|I charactiers |
lor, West of Denver, Caloo, sl fi 1L 30 posses

to prices. | Mo I-|-||'|_-'|: |||-|--r-.| We vy this

sesr- |imase,

|
||I il Wikl

inyepw, skl E"'-

||||-|.:-_|'. LS T AN griperrrleeL

'HE AMERICAN STATIONERY COMPANY

00 PARK AVENRNUE «» PERRUD, INSDIANA
e .

Mentinn the Mntional Gesgrap!

Standard - i— /
PH‘ l'lé'-li-lr [;:'t.' — ((l’

LE, oy
) ROTE SHEETS (=ige 6% 71 and P00 M.

FPROVED SEAI |“ ”' H 1[)":.}

VELOPE=. All nei

weilld TUHIE ELEENIE a1 .|| kel reas ,

Eu :':-a"af.lf
Parckii ge

S ENVELOPES ONLY (=amu
i Smndard Packnge) |'!|
thahit —aubekly, ensily. Prerfe
pend L inge e s ele. vea Ly printe

HlDO

Corri ilr"?i.-.hl'.:.."'e HE
Card | ‘,..'L'I.'-:fh[:c

W CORRFESPONDENCE | H-:.l
I By LA s |

.,..|-|'1 o |I-:. i1 I":Ill '-IO

Delnxe (.'f
Pnl'lu{'.fg-:' B /

e

125 LETTER SHEFTS (64 x 10%) amd 125

WV ATCIHE . J"'-'-Ii'1|"". |||
5200

i II'-'I.'I|.|'I By i

THE FINE STATIONERY

IN THE PLAIN BOX

it — 11 ldentifhes wou



ENTLEHM A
a @ . .-.ll:'l 1- L) e 5
NS s ALITITNER & TTH B
R %84 i) o

TN AV N
THW YORK o2, o,y

i = LL o
" i -y
Uhey should loak o “& impartant.
Ed |'| = * i '
Lhie d . |
. YHinma =
I -|.'\'||:' | == o I I_. a1 . II I
. LTl "R [ Exeon -

- H ]
it | ! }
= I 2 thae " : J ' the [HA
e L] i y Line 5t LVBeEw rit
i | =iy I kL
1T Lo || =
||' 2 5 r||'|| ||_
1E&kg =1 a4
QEFINAST I_-II.. i
1 = ¥ ¥
¥ ELY .'.'-.r_|| i I
i i § = I 5 -
1 4 | - i1
i 15 NEF i
DUt lettar
' I B

Only one typewriter in the world conld hove
heen used to type the letter reproduced above—the
LBV Fiectric |j.|n“.'|.|'i||-|'. Fxecutive model, Both this
model and the Standard model are avatlable in a

wide chowee ol ecolorz and 1y |1 [ 5.,
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Any enchanted evening...in the SOUTH!

o oa new chapter to the story bhook the optimism and faith of a confident
LA romanee and traditional charm of praple .. cinspired by the South’s nch
1.|‘Ir' :-"lFII!Ill-IEII"I. !'nr lIIr' :-;|Il||||'| il li-ii:lz'n .'I|l|-|1|-|!:||l|'-|' il '||r:|i-|I:| .:|||*.i1|||:..|_;_'_4'-| ;|1:|||_
15 alqoan "enchanted land™ of exeiling opportunities.. . forindustry, sgneolture
noew i ostraal gppoTionties, and commeres,

Along the monthern Hailway Svstem, "Look Ahead—Look South!™
vou' |l see factory hights burning far into
the mght, You'll hear the vibrant hom of Ervaad £. *"""'"'_:""'l-""'-"-‘l
round-the-clock production. You'll feel Presideri

i ﬁl1_:|'-.'|:'i

@33 e SOUTHERN RAILWAY SYSTEM

The Southern Serves the South




HUI]]-E TE.EI.I'I'I

There is Eresd !l.lm'lin{'hﬁ in belevision . . . A gadil T-.t]'.lg'lin{‘.'-i!:

in the home where the family s held HJﬂE‘i’]‘Lr'r |'|I..' this new Common i:"-'!J'iE—f'l."lL"-'i.!'ll-l 111,
And for those who would know the fullest measure of television enjovment,
il soe its stirming pageant in thnlling elarty, Du Mont lonhoratories biild

television s fnest instroments . . . the Du Mont reeeivers,

Everything a telovision set can be, everything it can offer, is yours

m i D Mont, Comsnle, combinations, tahle models,

D Mot Inedlt the first commereial home television receiver -

P Mont beidds the finest,

& /\r’:-ﬂ"r il e Mioedl ehs _Ze";f.:* LA AT

Tr Tapmyrvows ay Do Most, with
I -meh Nectongpalear Life-Nise babe

cﬂ"‘!l'-'iﬂh"- P50, Aller B Du Mand inborotories, Inc ¢ Televidlarn Becwives Divwiviarm, Empd Paterson, M. ) ond *he Du Mant Telewisinn Metwork
J13 Modivan Avemes o New Yark 32 M Y,



Young or old, youll like traveling on Santa Fe trains.
They're downricht comfortable!
You choose fram a wide variety of accommodations
get plenty of room to roam. Dressing rooms are spacious
You board your train downtown .. . leave on schedule in
any weather.. . enjoy wondertul Fred Harvey meals

1 - |
Bft route arrive relaxed, refreshed.

And on the JTexas Chief, E] Capitie and

The Grand Canyon. an alert and capable

Courier-MNurse (registered graduate nurse)

15 aboard to help those whio need her inendly service
For the utmaoast in travel comtort,

aa Santa Fe all Ihe uuy
Ride great

tmins through
a greatl counlry
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Charred

without fame ...

THIS COULD HAPPEN TO YOUR RECORDS

Above d60°F. .. amnd that's not very hot.. . your re orrls can char or
arn, without being touched by flame!

You can't afford to depend on an old safie, Don't take
chanoe— heat fom i flnsh fire may turn an old gale into 4 red-hot
oven that will cremate vour vital records instantly,

And don't b lulled into o false sense of safety just becaoss

wir business is in a flreprool building.
Some of the most disastrous fires occur in firoproof bulldings !

Remember_ 43 out of 100 firms never reopen after their records

e boAt 1 At

-[I"l'-l'l- N Y TR SLETES 'n.'-,.'_:.' L FrifLes |_:_'||.'!| VLT DEslneE=as rl""'r'!."
nre protected ngainst fire H-l.%. 4 Mosler A label sale that has
neseed Lhe independent Underwriters” Luboratories, Ine. exoacting
lests— 4 hours of sevore :_|:_.: by fire, iImpact and explesion. hiat's
Fefn prrotection ared ol 1 b ST ] |'|--'.'-.' little 1t ElE,

Free boaklel, ** What Yeou Stegefd Ao A Dopd Safes”, senl gpon
reduiesl. Wrile today Lo Dept. 410,

Fhe Mos]er Sﬂfe é.

o aod T4 01 I B Y
i DR o, Dioalars throughaut the country
|
! 'r"— —T T Foctamey Homilton, Qg
]
L - =1 ot I:“:-h‘l .:-|._|i--_'.||":'i af Safes grd '.I-._I__:lI i Thes W ol

Dalbders af the U.5. Gosd Slovage
Yault Doace &1 Forf Knox Ky




Autumn’s Fun...
in Pen nsylvania!

Falks say autumn
Pernsylvan
with yellow pumploine, Hig harns are flled 1o

0 s the Best fhime of the Vol en
i, Lo s shocked 10 Belds dodied

pursung. And the cbuntryvsaide’s aflnme with
o colors

For wonderiul roral and mouniain <cenery, (ol
2 memorable fall vacation, come (o0 Pennsvl-
vilnia. Resorts are guseter, less crowded, Rales
are lower, 1078 g great tome of vear for motoriig,
mikmg, nding, polbng—for sl Kinds of out-

4 &
LR .||.r"|| .I'

|.|.|'.L'-_|I'l|'|-._
oMW el pre witlun
a few bours OF all Eastern and Midwesiern
grties, Be wire 1o dtiend the R R L al eveiils duks
ing Pernhsylvanm Week, tciober 16-22

epeny Novemiber L,
Flewer v Noveiriler 57« Dhiviteeibeeg *

AL oW, e ricsurntid s, forcsiy,
and resorts of this old

.I'l-r”.l.'.n'l _.I.I.l-rlll Rl B

YOU'LL FIND MORE IN

emmhcmm
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PIMNSTLYAMIA DEPRRTMINT &F COMMERCE
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WMention the Marion
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Year in and year out you'll
do well with the HARTFORD

= all forms of fire, marine
and casualty insurance and

fidelity and surety bonds.

Sea your Mortford ogent or msurgnce broker

HARTFORD FIRE
INSURANCE COMPANY

| HARTFORD ACCIDENT
AND INDEMNITY COMPANY

HARTFORD LIVE STOCK
INSURANCE COMPANY ‘

HARTFORD IS, CONMNECTICUT

TRUUBLE P

with

55-» ?
your .,,-J- X f;:- J,.-- P

shois? /
—

Color ean be pamankercu=! Bul nol
when vou exposs with a westros. Your
VWESTIOIS 1.l.':E| FIVE YOO carr=rf CcamneEra

seltings , . . quirkly and easily , . . (orp

stills or movies. Ask your deiler for a
demonsiration.

WESTON

EXPOSURE METERS

The Metor Most
,'.Ilru?rurrrlr.l.rh'r'\ [ b

al Cepgragihee—It identifiez you
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a ]l’ll) is in the cards
for vou!”

“10 af Clubs maane a Journay

L *. 8 Diamards—The Ursiperctad B Clubs—Plunsure

T evghit ael o lighs Lintnkrns pilrasisr.

| are wiau dHisking at vkl |eisdiee,

Bt lueok at this ... the loehy nine!
Yomr togi e orrdady G e Bar
Vi pe traseling (it's plom ge plags )
Abssard 4 New York Ceotral traing

Sorperise’ Surgerisel 1 wogpdeg w bl bier

Thie eurd foreiells woeectasms wed i live ®
Siaoriny okied, roals drenched with raiin
Mt Lt |||.|.|_|'II ikl liar dlEr 4dr |.I1J|IJ|.':

i finaling vine for canyveresiiom
Wili pew TRiEiails im thie cilsers atia,
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Frr vomi 50 deram e snilies 2= 5, Yo ™s ¢ huisl art o8 ctnezhl & o afien | m' ﬂm.ﬂn.l
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New York Central (@5 .00

The Bater Level Route —You Can Sleep T il




3-Speed Automatic AM-FM

ALL RECORDED MUSIC m I o-P“ oNMRAPH

At iti Best !

This luxurious new G-E radio-phonograph
waos designed for the most demanding

music lovers. 13 G-E Electronic Repro-
ducer lends magic quality to all
records, sizes, speeds. AM radio

and genuine Armstrong FM.

Finaly figured full-length

doars. Genuine hand-rubbed

mahogany veneered cabinet
top and sides. Model 7535.

Ganarel Electric Co., Syrecume, N. Y.

%-'mw ,ﬂ-.'.-':p-uﬂ aovyfbbmer s ‘5'

GEHEHAL.ELECTHIG

-WAY -
THE PRIDE |
OF THE WEST INDIES

FURNITURE

Vit an Rway dionloy af bedroom
Aand i nE oo Fernlture, 'Wa atfer wlvle,
asuality and value far in excen of the price
Furchaies :1'-':|'|*;r:H o by "}'-r.'.-l..gh
rired Rowar dealen

R F«20J LI &
CHIDAD TRUHLLO
REPUBLICA DOMINICANA

o Bl fireerd ¢ Borid o Chirogs
i o+ Chlewplgno « B |‘||.'|+
"'l'i"l "‘:.l « Karsan Tipy « Ml ivwpubes
g « Maw Tork
IJII-|.| o= FliFeks .‘|-|
n-||l||'|l'I lig ¢+ Shebagwgon

Muention the Mestional Ceagraphic —I




Hottest flume ever produced by man

\ FLAME with temperature up to 60007 F.—hot
enoigh 1o melt the hardest steel . . that' s what
||.Ji||l|'|'.—. (3 E1I'JI i |'I:-|il‘:|l' Frts (TS I:Ill LT I[l'. ll"lu:l.-
eIl

Thi= acetylene-oxy ren pair spesds the cultins
amd weldimg of metals that g o bmldings,
bridaes and ahrp_—'..

Bl that i= only one of the mony contritbutions
of the remarkably “inendly” acetylene. This
piis has a wonderful eaperness to combine with
other materinls . .
an amazing variety of chemicals and other

. nnd such unions can create

products,

Here are just a few of the manv familiar prod-
uots based on acetvlens and 1ts derivatives . ..
'J"ﬂl'i“i'. '::|1|||1 .|!||] -||.'II| !l-'tl-i-i'l |-I! |I|!|li I:'||'.'l1 | B
sistant “rubber” sloaves, DT, plastic dishes

and acetate fabrics. And if vour head s begin

1|-r':lg Bii :l-.EII' TECAYS :-il-l Il";_|.|'|"| :-I'h] an ;1-||i|i_-|,
which i= really acetvisaliovlio acid

he people of Lnion Carbide ploneered in
TIVInE the world peotvlene—its products and the
enjus pivent lor iks mosl ellcient use, Today they
piomieer in the development and production of
many other materials . . . for the use of science

and i|1r||z—'1r_l;.

FREE: [) won sivandd ke fo baoie miore

Veipipl  FRaaiiiod il |I|I. II'||I. LI ER iiii

CER TR iR il
I-"||I|I||I o | |'Il-'"|| e o
e U TR [ I lieel
[N L fii=gy T i [
fii jiil fe ANEE i
Bl il

| ~n1oxy CARBIDE
AND EAREFON CcOoORKREPORATION

il EAST (2ND STHEET (Dad NEW YONKE }T. N.Y.

£ Prade-mearbed Products of Timisans and | owete incfiade
PRUSTILELITE Neeivieme SYNTIHETIC NMeaoasie CMEMICALS Limoe Uhoyy PYROTAE [in
Bagrirre, Reene, snd Visviome M WATHMAL Clarlwns = Everpany FlashHghes aod Na ACHFAON Plegtrs

RTSTINNE ansl I REE Anti: ) reese :

ELEranosiT Alloys and Metal « Ay K

STELITTE- Alkiva



Come live the

thrills of romantic Mexicol LN

. + « Ancient pyraunids, volcanoes, \ -
ey fiestas, bull fights, tropical \

SCONEEY . modern hotels, cafes 3 "

arul night -.4|1|1- . all for just
n few dollars a day el
only a few hours away by plane
ar traln, # day or &0 Gver noew,
ribbon-smooth highwava,
See vour trnvel agent
ar mail coupon Loday!

= |
- N
d

air moill
this coupan
TODAY

MHreeclion General de Torlsmaoa
Ave. Jubrez S5

Afénlen, . V., Méziea

Ploaser send me free fastroimd  bookled
i 1."-' |l'|:|:' _'I.f.-:'.:':_-': EEECT RN

."I.l"l

Foaple who know

Picture-taking and picture-making-
PREEFER THE SfErEu "REﬂﬁﬂf

THE CAMFIEA THAT FUTS Ird DIMEMNSION OGN FILM

Frank Capra & imt e

EQ:FS- “iever m omy yeass of plcture mape-
efice, have | sver swon pichyres that hove za
miwth Beouty and tres-fe-lile realivm on thoie
| toke with my own Sterea-REALIST.

T

seeeo ) 0 | [

THE CANERA THATAEES TRE SAME A8 YO

Mentian the National Ceagraphic—I11 ldemiihgs you



New Zenith
Gobra-Matic

Plays any speed record now
made or yet to come =10
R.P.M. to 85...and...any
size record —=7,10 or 12 inch
—with two simple controls a

child can operate.

F o B 1P} I T1 W pEa ! 21 LUTES ITTorT | i _." I| L% Above Mew ZTanith ""Tudar'"' Conzale
Fiarliil 1 1 | / F i _ Ly g
MNEETIW 1 ny Aenitl R TS A A i I-"l o I'. Hodio-Pheanagraph b - At
Here i the wltbmats {1 TESICm 1§ lemipny o iTRIN TEo- -l'I ] I.'- \ = ] 1 anenr, super-—wmEitive FA.
I I | ] L IntsEnee AN II 1 THI Wil
| p upremely ident that : i |
M | I | iy rliorTan e I, bt I
LIsiie crn I Ir i i
| 3 T J | FEIT
1 F B % 1 l o

Mew Tenith "Mawtharria™ TV Combina=

Fign, It juare och 24n1 Screen
L-obirm - Mutie” Changer. FM-AM
(" abiret Pl
Ll

Ferm

md TELEWISION




Only vou can spend i Ao
Fxpress Trvielers o
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Specify American Exprezs Trovel-
gr: Cheques at BANKS, uilwuy
Exp i Yy estomn Linoom olilces,

Chady 05 or S 11U

“Don't waste your fime, dear, I've
convarted my cosh fo American

Expross Trovalers Chegques for aur AMER]EAH EEPRI"_:HE
putomabile trig next woekl"”
e e TRAVELERS CHEQUES

MOST WIDELY ACCEPTED CHEQUES IN THE WORLDI

CONVENENT A5 CASH— 1009, SAFE

‘elcome E Z 70—
:Z fi'::'?rf-.; £ ff//fi‘? }fféfﬁﬂiy

d 1L

Plan mow o visit restored Williamsburg—
where Washington, Jefferson and Potrick
Henry champtoned otir Freedom. You'll enjoy
thie lelsurely tours of Famous bulldings and gar-
dens—trips 1o Jamestown, Yorkown and pear-
by plantations, Alse polf, tennis, eveling, Fine
lodgingn n modern hotels, colonial guest

hotises and restored taveins,

W illiammaburg Lodge = Sopla | £3.50 ¢ Dhralile framn B5
Willicrmabirg fan * Single fiom X7 * Dpobls from 510

kL TH PO TOIDAY M- 10
PR G SCHWARI, 145 FIFTR AVE, REW TORK 22, N.1
MAME—— ———

STREET

e CITY — -




! :_-.‘“.' ‘I_#' p—

New Budd Sleepers for the U.P.'s “Cities”

Briel hours of sheer luxury await you
aboard the new Budd all-stainless steel
cars recently delpversd o the Limion
Pacifie, They have joined the cionsist
of those famoas streamliners — City
of Los Angeles: Coty of San Francisco,
City of Portland 10 whisk voo gently,
memorably over the nuuon’s s
iranscontinenial railroad

I voun hive never traveled i a mod-
erm, all-room Pullman s Budd designs
ard bulds i, ook forward 1o a new
experienoe in comion and enjoyment
when voru board these beattiful trnns.
Restful gueel. Relaxing stability, Budid
disc brokes that stop vour tram as
with a leather's touch, Beauty and
cOfvenenee In ovens ;||.1|‘-|.I||l1r1|f.'r'.| i

vour room. Enclosed Llﬂ[hil'ly waird

robes In every room, amd enclosed

todet Tacilities i double bedrooms.

And with all this: you enjoy the
seCUTItY that comes with ther stom-
lews siee] comstruction, Gileamung, lus-
troos stinless steel, three tumes as
sirong as ordinary see| beneath the
<ol carpet on which you walk P
hindd the plensing eolor schemes:. | .
archung the rood above you. By no
means [he least of the pleasures of
travel s the knowledpge vou ride n
safetly, And no one provides itin such
degree as Budd, The Budd Company,
Philadelphia, Detroit, Guary

Fyoprresrers

|




-  THE INSIDE STORY OF
BINOCULAR
PERFORMANCE

Aidvanced opeicul de-
BIME . » » PrCCLISICND
MiEnulEcture® ... ﬂl-;r-'||-

ness to stand op under
lorrge vse and acoiden-
tal abuse. These are
the ezventinls of a bins
weitlar wihich will grve
you brilliant perform-
ance and a litetime of
pleasure. Write for
d2-page BAL catlog
that tells how to choose o
gless best for vour use,
Hausch & Lomb Optical
[Lo., 431 Lomb Park.
Kochester, New Y ork

L;
o

MORE SUNSHINE in Tucsen than any other resort
city. The sun shines bright all day loog. all winter
long, You golf at bne country clubs...swim in
outiloor pools ., . o just feliax |

Come now... enjoy san+fur all wiklen

Wl wanmt, d)u.f, w'ﬁﬁm Nrawd & Fimwd

Fi#ﬁ:r-Irﬂﬁf
s L PR G
[ Frry

Fla foudkasl nfvmce
1Y fgi ez

THE GEM OF THE CARIBBEAN

.
.
TRUE WESTERN HOSPITALITY Sun-enchanted Tue- C&/‘\&-E m
s offer  plentiful accommaodations at senuble

retes. (hoose g amart resort howel, alira-modern saM JUAN « PUERTO RICO
metel, apiariment or cortage, Enroll vour young-

sters in one of Teucson's aceredited ranch schools i w R T L
of Lintversiey of Artrons, Ride horseback across T S T (' 0TS TRl ety
the desert. Visir historic missions. Drive down : 7. '

the new paved highway o Guaymas in colarful
old Mexico for morvelous hshing, hunting. shop-
ping. Cotme ndaw ... spend your entire winter in
warm, dry, sunny Tocson, Send coupon vosday to
Tucsom Supnthioe Clhimmte Club, 5004-A  Pueblo.
Tusson, Arwone for Fee boolkled

THIS WINTER vour PLACE IN THE SUM 15

W CS07

IN FRIEMDLY ARIZOMA

Tuesess Siistiiise Chyseati CLiiu
w04 A Parolo, Tecion, Anzong

Adidrews
Cin FARL=1: S1ue
| arn inperexmed e fovpee of acooHnmadarsoni

trpee & scdvo nlEErman ond

[ e 4




5%t0 502 more food space

No food wasted in the home that has a dependable

General Electric Space Maker Refrigerator!

G-E Refrigerators give you much
more storage spoce than mosf re-

frigerators now in use . ., yel they
occupy no lerger floor areal

Remitmilber thot the vew eenernl Flpeted
it Maker Helrmeraror mives von mir
il all 1hires

1. SPACE. 255 to 20T, mowre space (o
Foebeldn tham messt add-stvle refrieeeatoes
w1 e, 1oL, o larser [loor area b
reaprirerl. Maoekel shown has HE siquire fiee

ikl -Ill.l'll- e,

2. CONVEMIENCES. Generul Eleciru

Il.l'll|:_‘|'r.|1|||- hiave =0 Iy i TIREEI T
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SPECIAL INTRODUCTORY OFFER

‘ Come for Glorious Fall -
¥

Stay for Heavenly Winter

This
LONG-PLAYING

Record
(1315 R P. M)

ISSUED BY

neert

* Frery year thouvsends come fo
Miomi Beach early and stay thru

m Amertca’s sunntest fall and wintes
ﬂa ' sirnson, This vear enjoy economical

weason-long rates offered by many Miam
Beach hotels and apartments, You'll ind
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H 'd hII} Is. | 'Y WAy i Limmi
Tl WY in O MAJOHR i1t pays revr)y way for siarl Your i
I I i Besch sunshine vacation ragdf oy
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An end uring fribte which HOW TO CHOOSE A FAMIY MONUMENT
.w’rmg."fu-'u.*iﬁum and courage

We carry in oor minds the mspiration of davs
shiared torether, But Guth s renewed when we jray
the tribute of a beautiful and enduring memonal,

To truly achieve symbalic eXression of your
love and devaotien in a besatiful and lasting mon-
ument, Rock of Ages selects only the hnest of its
blue-grey granite. Ounly when esch monument is
considered perfect 1o every detail, ready to stand
in its original beauty for 2 l| e, ts it etched with
the Rock ol Ages seal.

Every monument bearmng the Hock of Ages seal 1 hacked

. -
s 3 ;
'5"'1 ': ﬁ . by a bonded puarantee to you, your heirs or descendants,

A %ﬂ'{ Muny thoughtful people choose their family monoument

_ —ad well a5 their cemetery lot ~befare the weed avises,
L WY Ty, Ask vour dealer or write Rock of Ages, Barre, YVermoant,

. for "How To Choose a Family Monuoment™ — a large
tlluscrated book available without charge or obligation.

F r i | |
ROCK o AGES
BARRE CRANITE FAMILY MONUMENTS

Beferer vou choose, FORIPHITE — ank Your Autherrizecd [Dealer

to show yom proof of permanence in any comefory
Zrey

2 FOR A CLEAN MOUTH AND THRODAT

AMNnE Mi-1.1
REMOVES orum HAREORING FILM FEOM MOUTH-T

!f Befare Business and Sccial Engagements ,I

The SHEPARL HOme- SUPERE, NATURAL COLOR
LIFT of EscalLlFT is ek

the practical solution KODACHROME SLIDES

for the family interested
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ensy to install and ek e Tl TR i o e e i o I U T ¢ R
OpeErale — and j'lrll.l:lj & Lismadien ek Ot Mk | ||'.l-l'-|.ll.'-- an emin-
within the family budd- riln o Winlibngton, D6, 4 Nabding Thimes o Chatbotuh Axales
get. Representanves in T L e e e T
all principal  Cities. ko = White Mupniains = Fhsthia and B ex W
Write (or descriptive Por saf wi 5 ajidin & § o5, 40
bulletins, o el ol ' oty

EOMPMLETE CATALDNG MON WNEGQLUEST

“F%L.| SHEPARD
G~ [T | THE SHEPARD ELEVATOR (O M E nIEHEH Fh n STUDIOD AND
Nt 1 2437-J Coletain Ave, - m ’ «¥s LABORATORY

EvcallFT Cincinnatl 14, Ohis A28 M. EAMDALL AVE., BEPT. N, MADISON 5, WIS,

Memitloi iss Matiooal Gesgiaphiz— 1t ldemiiBEes yimd




New weapons help fight

ARTHRITIS

oA s ExeH @ defimitely on the march
M agninst arthritis, For example, expers-
e s with many mew sulmbandes Fui v shown
pronl promsEe I Uil chses, eyven | g h they
have nat éi vet been completely venf{ied on g
heoad scnle. These subatnnces, owaver, iee

VETY Boiuc'n nrdl ni presenl e avnilahle IIII!:|"

1
e

[or research purposes and for limited o= In
treatmoent in cortam bospitals

Even without soch substancon, doctors to-
dnv koow maors thien over before obsout arthel-
= .':fl.l:i |‘1|_||.1| {d% PPEST LL. II-IIJ".' p b lomnerw 1|'-||.1.
gne of tho big problems 1= oy gel pople to
have prompt medicn] sttention in the carty

stapes Of LHe dissnse.

Tao often thode with prihritis rely on sg-
cullsd “sure cures’” which may temporanly
rilieve pain but genernlly do litthe o nothing
b eorrect the fundamental srtantion, Aceord.
ing to the Arthritis and Hbheamastism Foune
chilion, i proper frecimieil w Abarfsl car(y,

about #0 percent of Lhe arthritis patients can

Metropolitan Life

Insurance , Company

{4 NUTUAL COMFANT)

Mt Avemuvw, New Youw 149, N, ¥.

et preatly helped and in Bome cases com
plolely relieved,

Thizrit are many difforent forms of arl hiritis
The two most common jire rheomatond o
thritis which wmally begins bofore nge 40, mod
asteoarthritis which = found st often in
paple past middie nge, Using ppprovid diag-
noetic methods. including a complite physical
pxarminatbon, the doctor enn usunlly detor
mine what type of prthritis = present and
prewiribe the tredtmint besl Fudted Lo the pa-

tienl s ceeefiitifual needs.

Among ather things, the doctor may recom-
mmend  brimging the weirht down to normal

Fven na little as 10 ar 15 poumds of extes
weight may appreciahly increase the pain of
arthritis, especially in the weight-bhonring
joints. He may slso suppest following a nutn
tlowsz : bult modernte daily diet, mimmbaoaning
neapar posture, and paying eareful attention

Fia elmily Bow pidere

While great slrtdes g vie besn muadse in treat-
ing the disoass, medical resoporch i3 contimuong
its offorts o develop more sifective wonpons
apaitst the many forms of arthritis. Today,
doctors believe that the future holds real hope
for the millions of people with this condition.

iFirpae s mie 00 I[P O YT B pudng,

1N, " Arthrifin ™
Moma

Sereel

Clty
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This idea put them across the Platte

FAITERS ol 1'|||- -..'-1.'r-'r||.| U TR TI'.|irL'- i |I|I111:
o Wese in the 1860 s drended the fording of
the Mlarts

| he nver azspuared s omamois fepairatnen e
catise even expenenced scouts could never eell
where the pockers of quickssnd anmd the pothioles
oy — s changeable was the svrong current of che
I1|-"|.||| ::||||‘| |||l'.|.'.;:i:|. R EEITL

When ao ox-ream bopped down, stallmg 3 wap-
£ B
are. the prairy L UM e T WM BIEL ||l_-. o e Timed —

dumymng Family anid possessrms inte the mves

Pionenrs sosont bearned From seowts. whao had

oozl the over before, how to eackle the Placre.

When 3 number of wapons had srreved ot the
rivier, the oxen lrom all of them were hitehied
et her to prll each of the Bamilies across. kven
chough one team i the lone stning Hounidered,
i l.l.l," thit T RO

rr:|-|||._-|| WiElE il i Nisiadig

(i the riseve.
"'.-1 % |l-r-'.--l:|I e ey er Fhi WP IT ral At MUt every Hirm-
gy |-||_|.:.'._— NTES gL ."||| FrRiimc e s Oy SSsEmE rt:r i"l-lrh'

— 1% Fiwed by dangers 1t cannot cope with alone.

IR il a BLSTHE 1 la ] I e i 1 =4 -

II| 4 | ||'|| POCTES ITHY sy 'll I' FITRE
Ari accident or death may seop the salary the
ity Jives on—and cost s Iife savings m hos-
prtad and doceor alls

In Facing such daneers a8 these, no man el
ytand alone. Through msuranee, vou  combine
WVIFLET TERDILINCIES with ll'.||||' -.-.|".|- face r."lll' Hims
kirad of danger (as the moneers dud ther wagon
reatny ) and make saire w0 ane ruffers fuancial b

Mot time vour || ravelers agent or broker dmps

b, why fot have atalk with hon abour the kinds

_||||J i r s |||'- illl.:ll.ll!u.'l. Skl II|.|'|.|.:1

MORAL: INSURE 1M

The Travelers

ALL FORMS OF INSURANCE AND SURETY BONDS

T'he Travelecs lnsaranoe Company, The Travelers
Indemnlty Company, The Tieavelers Fire Insir-
ance Company, The Chwrter Oall Fire Insurance
Company, lnriford 15, Conpecticut, Serving the
frsuratics pablic i the United States sindce 18064
i bin Canpeda aince 1865,



it cold nght Trom the can. (e, 1 von can [ _'—'I-'f'-rr Bead
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| hear to wait, bake itoar 325 long

il ry Dl e | s oo bhone, no skin—with
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the can 1 save every subitle wisp ol Navior—all bag, Lendes ' "‘-""-:'H..-.:! s f
' I [ delicious meal . . . Bam at ifs very best, s el

WHOLE QUARTER ...
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GEO. A. HORMEL & CO., AUSTIN, MINN.
Listen to MUSIC WITH THE HORMEL GIRLS —Soturday, (BS—Sundo
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With hodachrome Film, vou can make the
most of each magie-filled day. You can keep
the exciting day-by-day action record in
movies 8o gloriously, so colorfully “alive™ they
almost speak. You ean accent all the happy
high spots m crisp and gorgecus color stills
Kodak movie cameras operate simply and
surely . |
compact “RHelmnl"™ with /2.7 lens. Kodak
mimature still cameras make color trans-

- N R o ol i B L] LA
. slart as low as 5§79 for the new,

parencies as easudy as black-pnd-white
snapshots: And Kodak's new “Pony 828"
15 only $29.95. At vour Kodak dealer's,
Rochester 4, N, Y.

fr Mpdernd T

Esstman hodak Company,
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1 T “knvw-how'' 1 bl imte L o
“Magaine 8. /1.9 |

l e 16, for largor moreon piciuees, $175,
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"--.*l this talented minmtare, color
& o I
' atills wre e portnin as Lhisy

nre simple. 386,75

g8 [0 color movies W
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ACTION | g
of the body muscles 7& A

keeps the body fit

T

s o ‘ Why is tes rolled? : ‘
:I_'__;E_h:"_,f 1. Why is tea black or green? E

Whal does Oranze Pekoe mean?
How different are China, India,
Caylon and Formosa teas?
How long should tea be brewed?

2| A profusely illustrated J0-page booklet
will anawer these quastions. Send for i
now wilh ot wnusual ""Gel Asgaalnited
Asmortmant  of aix selected Criental Teas
| | for only §1 postpald. Taste some ol the
WORLD'S FINEST TEALE. Eend %1 to:

2 KIEN CHUNG TEA HOUSE
_? Dept. 221 Weston 93, Mass.
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Cilent—Vibrationless

Disigned for Home Use |

Many doctors use Exercycle —a pleasont
way to hslp contral the waistiine and
strengthen obdominal muscles—nhelps im-
prove:posture and flexibility, This revalu-
tionary exerciser is electrically operated,
Just. get on ... lumn the swilch, ond Wou ‘
outomalically get tha beneficiol actions

of horseback riding, bicycling, rowing,
swimming, separofely ar in combination, h
1o suit your need or moed, in the privocy wit
and comfort of your own home. Ideol for
husband and wite. A few minutes o doy \I‘! ﬂhb pictures
i5 all you need. Send tor interesting free
boaklet, IN THREE HIHEHSIUHS
FEguIEt Ty of exarcise that fovors l.LI':u“-'-L III: Iln L: I'.I I ||I|- JII :I migt “on the spe l'
: . | g i, A frica, RERLY :
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F'__'- MATL COURD FOR FRET BOOKLET . - g Chroeme paciirres LTt ] '.|.|'|||'|I-| ifiE J.l.li:.l-..ll'!
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For your automatic sleeping comfort—

GENERAL ELECTRIC'S NEW KIND OF
AUTOMATIC BLANKET!

Enjoy sleeping bliss of its nowest winl Count your savings! New GF Lt

| _ ¥ 1
bt ! Spmoerhike warmmithi feom eoamer ma bl Mlinketl cosxt= anly a3 lew gemies
e
v vwormerl That s the Llneful sleeping amizht. Takos the place ool three aedinary
v Wiml SR R ||I" 'I'l|1ll'| nnw Lgsl bl bs, A = laiirdes ills _ _ v dimlje=

Yuboemymie Hlankelr, Yo Ismnataluaddv, =ireigalod s bieslink & e Jusid

ke gety &line| s

i FipeE® (it s il v irs I. el et | Lasiiers b warty shark bl rwwee. W |_“‘
the Hedside Conbool for the sonebiny srerrh, Difue. e i Twasesantrol o -
warmkth s woan®s $0 s st antoguaii- ela Biae Twin andd abimible Bed= See v
cally Lo ) gorgnild “upe" gl Milowns” Le-E retaiber Lonlay !

i reEdn Bon I:lll therre. 20 eecs mnna 1 erow e |

L wedd ber idies — w

Mew G-E Automatic Blanket
costs more than some makes

ar =t | he sare rng -

biwws il bt lne!

" NemiH o alelighin In
the lnxonoun soliness of the ew -]
Aitomati: Hlimket. 30 bolks ¢ herms
peal. il
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—and worth it!

AUTOMATIC BLANKETS

FIRST IN SLEEPING COMFORT—

GENERAL &3 ELECTRIC

l|III| 1THlE's §
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el Nubomimire Blonket

Litiiarera 1 ariil

Owver 1,000,000 G-E

Avtomatic Blankets now inusal
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OWN A MOTOROLA—AND YOU KNOW
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For the most exciting winter of your life—
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YOU CAN
DEPEND
ON THIS
SEAL

You dod vour family will always be |..=r|rI.IJ of a
memorial that bears the Seal of the Barre Gaid
for it tdentifies monuments made of Seferr Harre
CGranite, Anest of all memorial stone. The Seal (s
etched TR TRE el ¥ poaily only on memorisls coeated
i Bacre, Vermont, “Granite Center of the Waorld,”
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Recommendation for Membership

FOR THE YEAR 1951 IN THE

NATIONAL GEOGRAPHIC SOCIETY

* The Memibarship Duss, Which Are for the Calendar Year, {(nclude

Subscripiion fo the National Geograpipe Magazine

To the Secretary, National Geographic Society,

Sicteenth ard M Steeara Northwess, Washington 6, Il s 1950

!l nominate

FRINT MAEE (#F e [NER

Cccupation R e
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Address
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Norman

Rockwell

WORLDTS MOST
FAMOUS COVER
ARTIaT SAYS

“vou can be a
successful artist!”

B MNow, vou con get troining by pralewsionals quickly, of
hame, in your spare Hine. | have worked with America’s 11
mes! Tomaous driish o perfect new and foster mathods af
showing you our secrebs and sharl culs. God tlarted r:--:i.:;-."
Write for big lsiroted brochure, Iry FREE)

Amarico’'s 12 most fomaus orbists show you
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TELEPHONE LINES ARE HUMMING

Tuis oUNTRY 5 telephone service 15 one
of 185 predalesl asselsan e of smergeniey,
It unites millions of people—helps thow-
aanrds of buosinesses to get Hungs done
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1S THE ART OF THE SWIS!
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Practically all the nows in watches comes from Switzerland.

All self-windimg watches, wrist chronometers and

calendar watches are Swiss. 5o are the world s sinallest,

thinnest, most comiplicated. £oery ne Swiss walch owes (1=
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machinery, Lo hours of hand-crafting, (o kills handed down

from fathers to sons {for 300 years, For the gifes you U give
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see the “195]1 Watch Fashion Parade™ at your jeweler's; October 26 through November 11
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