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S
. DOROTHY KILGALLEN says:

b Lor business
or pleasure...

fly
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DC-0 you enjoy the ulmost in comiork
There's such a feeling of reliability about
People who travel this big rugeed, four-engine airplane.

The DC-6 is the preferred choice of
: » * evperienced air travelers the world over.
!{’(}.E" b"\l‘ i l-:L people who know airplanes appre-
8 ciate the foct that Douglas hes built more
name tIIE SIF{,FL transports than any other manulacturer.
Next time vou fly —ask your travel or
dependable DC-6 as irtine office for reservations aboard the
“ul_p__-l.r- D6, There 12 no [nster, more

luxurious, or more dependable air lines

their favorite airplane™
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You're as safe in a Pullman crossing the country
as you are in your own home.

o e 1t it ol i ”“"‘F’”“T”‘-*“ Go Pul mdn

COMFORTABLE, DEFENDABLE, AND—ABOVE ALL— SAFE!
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YOUR GAY ENTREE TO EUROPE

5 = Purrs on the Atlaghe? Yes! For vou'ro
' - i FPars when yvou board France Afoat,
> g Wihchever accommmndationm you choose,
¥ e - French Lane shaps ofter $n exhilombimg hot
2 & & diay en moute to Lurope: brllunt enterting
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The preat 49.850-tom Libertd, newest
addition to France-Afloat, now jomns the
fle de France and the De Grasse im pegular
service to England und the Conbment. Plan
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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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The new G-E dishwasher has all these features:

® Completely Autematic — Ju=t

ern ane =pngrle control!
® Giant Enpn:ll“:,r—".\ aalirs .
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* “Sproy-Rub” Washing Action
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A GALLERY OF MASTERPIECES
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Only one typewriter in the world conld have
been used to type the letter reproduced alove—the

IBM Electeic Typewriter. Executive model. Buth this
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Any enchanted evening...in the SOUTH!

nooa new chapter to the storybook the aptimism and faith of a confident
LA romance and traditional charm of praple .. Cinspired by the Sonth's rich
the Southland, For the South of today almundance of unigque advantages and
15 alsqo an "enchanted land™ of exeiling opportumities.. . Jor industry, agrienliure
noew indostrial G pOTLII L e s, and commeres,

Along the Southern Hailway Sy stem, "Look Ahead—Look South!™
you |l see factory hights burning far into
the pmight. You'll hear the vibrant bom of Srraad £. *""""-'___'F:_""l-""'-"-'i
round-the-clock production. You'll feel Presuirne

Bog @™

wt e SOUTHERN RATLWAY SYSTEM

The Southern Serves the South
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There is Ereud !Iull_]_l'liE'll!.'!-.=i in belevision . ., . Ajgaalli T._t]-,.;-;in{.ﬂ

in the home where the family is held rugs::fhr-r by this new common boned —televisgon,
And for those who would know the fullest measure of television enjoyment,
nmd see ity stirring pageant in thrlling elanty, Du Mont laboratories budld

television s hoest instruments . . . the Du Mont reeeivers,

Everything a teloviston set can be, evervthing it can offer. is yours

m a DuMont. Comsole, combinations, tahle models,

D Mot Buedlt the first commercial home television reeeicer —

P Mont bededs the finest,

d /T:;J?; r’a.’-.-’*"?—f “f:’—‘ff ire sl ot _Za’?a.:* LEOOAE.

Tuw Tanmyvorws ay Dw Most, with
I17-mech Nectongpular Life-Size  Pabe

cﬂ"‘!l'-'iﬂh"- 1750, Allen B Du Mani isiborotories, Inc # Tsleviilans Beemiveds Divinlarn, Emt Poterzon, M. ) ond the Du Mart Telewision Hetwork
J13 Modivan Avemes ¢ Mew Yarh 32, M Y,



Young or old, vou'll like traveling en Santa Fe trains.

They're downright comfortable!
You choose from a wide variety of accommodations
get plenty of room to roam. Dressing rooms are spaciones
You board your train downtown .. . leave on schedule in
any weather ... enjoy wonderful Fred Harvey meals

1 - 1
Bft route arrive relaxed, refreshed.

And on the Jexas Chief, El Capitan and

The Grand Canyon, an alert and capable

Courier-Nurse (registered graduate nurse)

15 aboard to help those who need her inendly service
For the utmost in travel comtort,

oo Sanea Fe all the way
Ride great

tmins through
a great country
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Charred

without Fame ...

THIS COULD HAPPEN TO YOUR RECORDS

Above 350°F. . . amd that’s nod YTy it . u ¥ OLIT TN orils can char or
LMUIINTE, WILNGLT |IFIIII‘_ LEFL]d Illll | B ‘-l.ill'.| .

You can't afford to depend on an old safe, Don't take a
chanoe— heat from i fnsh fire may torm an old sale into a red-hot
oven that will cremate vour vital records mstantly,

And don't b lulled into i false sense of aafety just becaosss

e busineas is in a fireprool buldimg,
Some of the most disastrous fires cccur in firoproof bulldings !

Remember 43 out of 100 firms never eopen after their records

re laat 1 a4 Hm

'["'r-r:- 5 Oy e sure winy' Lo Tride COATTAIN VOoLuUTr Dasiness recorids
nre protected agamst fire H-m. a Mosler A" label sale that has
pevgsied] Lhe independont U arwriters Laboratories, Ine. exacting
{ yoch 5 | hours of seviere :_|:_,: by fire, impact and explosion, Plhat's
real protection and you'll be surprised bow little 1t costs,

Free booklet, " What Yoo Stegehd Ao A Dopd Salfes”, senl opon

reduest. Write loday Lo Dept, 410,

Fhe Mos]er Sﬂfe a

g and Sl 2201 L
"—""” 1 aalers M h
i wi .q Daalars throughaat! ibe couniry
e i
! . "': l Foctnididsr Homilton, CRig
i
i el s, S Larges! Builders of Sofes ond Yaults in the World

Bailders af the U.5. GaM Slovags
Yault Dogcs 3l Forf! Rnna Ry




Autumn’s Fun...
in Pen nsylvania!

Falks say autumn (s the best hme of the vear in
FPeamsvivamia, Corn o8 shocked in felds dodted
with vellow pumplans, Hig hams are Alled 1o
bursung. And the cbouniryside’s afleme with
Iil.lllll_i". l._'llll_l;'|

For wonderful rural and mountain scenery, fol
2 memorable fall sacation, come (o0 Pennsyl-
vinn. Resorts are guueter, less crowded, Hates
are lower, TUs a great time of vear for motoring,
mikamg, nding, polfing—for sl Kinds of ouw-
Aot BCtivities

Stie] o, | e riceurtidoms, Torests, JRes, rivers,
and resoris of this old commonmweslth prewithm
A few bours of all Eastern und Midwestern
Criies, Be sure 10 dtiend the R L al evenids Jdurs
ing Penbsylvanm Week, October 16-22

vpeny  Noverber
Fleer bl Nuveeriter 0« g L

Xerall wame s

YOU'LL FIND MORE IN
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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.

see youwr Hartford ogont or msurance broker

HARTFORD FIRE
INSURANCE COMPANY

| HARTFORD ACCIDENT
AND INDEMNITY COMPANY

HARTFORD LIVE STOCK
INSURANCE COMPANY ‘

HARTFORD IS5, CONMECTYICUT

[ROUBLE p
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Color ean be camtankersn=! But nn
when yvou expos# with a westos. Your
WYWESTOE™S 'H'IEI FIVE YOO ©corfrscf camnmesra
- quirkly and easily . .. (or
Ask yvour deiler for a

WESTON

EXPOSURE METERS

The Moter Wost
P.I'rui'frj._rrrlr.l.rh'r'\ Ir Rl
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stills or movies.
demonsiration.
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a ]l'll.) is in the cards
for you!”

10 af Clubs maane & Journay

+ @ Digmonds—Ths Ussupacied 9 Dinmpnds —Good Luck B b —Paosure

Tl el ool o Lol Lintokrns plleasiorm.

| are waaw dbbishing &t vonip ejaiiee,

Bait luek at this. .. the leky nine!
Youar togi k& crrlals T s e
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Thie eurid faretells woeeetam wvailier?
Viw“re traneling (8w plamm g plai ) f i inding vime for conversal o

Alwsared i New York (eatral wraind

Siaoarinyy ohbes, roads drenched sith rain
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3-Speed Avtomatic AM-FM

ALL RECORDED MUSIC m I 0_ P“ oummpﬂ

At is Best !

This luxurious new G-E radio-phonogroph
was designed for the most demanding
music lovers. lts G-E Elecironic Repro-
ducer lends magic quality o all

records, sizes, speeds. AM rodio

and genuine Armstrong FM.

Finaly figured full-length

doors. Genuine hand-rubbed

mahogany veneerad caobinet
top and sides. Model 7535.

Ganarel Electric Co., Syrecune, M. Y.,

;.:-'mw _.H-.'.-"'_l'p-m? covghnimer v _ ':'

GEHEHALELEGTHIE

FURNITURE

THE PRIDE |
OF THE WEST INDIES

Vit an Ewavy doploy af bedroom

R« 0y L <&

and din nEy room Fermiture, Wa aftfer slvls,
guality and valus far in excen of the price CEUAR TRUMLLA
Furchares :1-.-:|-|;r:|-l :IIII..." rhr.'.-l..gh. REPUSLICA DOMINICAMA
autharized Roway dealers

my o Boltimore + Bojtem « Chinogs

'l" Ciselanati + Clevelgad = D=lios

il" *ll‘.l Dy = Earacia Ty « Ml o bhee

irimeanalls = Meaw ToErk

Fak ke K -"'||!I:|JI|-:|.'I|I.:|'| Fittnhwurgh
BT TEE H l|.| i 51, Laggiy ¢+ SMEborgiiE




Hottest flume ever produced by man

A FLAME with temperature ap to 60007 F.—hot
enotagh to melt the hardest steel . .. thar' s what
appens when acelylene gas oams up with oxy-
L

This acetylene-oxy gen puair speeds thie cutbing
and welding of metals that go mio boldings,
bridges and ships,

Bt that 1= anly one of the mony conlribitions
of the remarkably “ioeadly” acetylens, This
pis has a wonderful eagerness to combine with
sther materinls . . . and such unions can create
an nmazing variety of chemicals: and other
'|'-T-||i|||'|:'-i.

Here are just a few of the many familiar prod.
uols based on acetylens and 1ts derivatives . .
|J|'u|-ij|;rl '::|1|||1 .|!||] -||.'II| !ll'h'i-s'l il |I|!|li I:'||'.'l1 e
sistant “rubber” elaves. PO, }-ha-[i-' dizhis

and acetate fabrics. And if vour head s begimn-

ning to ache now, just reach for an aspirin,
whirh i= really svetvlsalicovlio acid

Lhe people of Limion Carbide ponesred in
riving the world sootylene—its products and the
e pirent for 1= mosl ellicient wse, Today thesy
piomeer in the development and production of
many other matenials . . . for the use of science

and i|1r||z—'1r_l;.
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Foaple who know
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PREFER THE Sfﬂfﬂﬂ "REﬂHEf

THE CAMIEA THAT PUTS Ird DIMENSION CON FILM

Come live the e

thrills of romantic Mexicol N U

. - Ancient pyraunids, volcanoes; " ‘F kc Aeodemy Aemnl  Wisne

| Ry lEIi':-'I'-"'I.';-.-IIIH” ﬁ',!llh-. [I."-:l].li"-ii.l .. rﬂn ﬂpra PBiresiar, Parusmogn Pictured

sconery . . . modern hotels, cafes
ardd night -.4|1|1-= . all for jus

n few dollars a day nnl

only a few hours away by plans

or train, f day or &0 GvVer new,

b bon-smooth highwava.

See vour travel agent

or mail coupon Lodny!

Eﬂyﬂ- “Mever in omy yeass of piciure mapes-
ence, have | ever toeon pichures Thal hove =a
wmuth beouty and tree-to-lile realism an thoe
| tako with my own Sterec-REALIST,”

thizs coupan
TODAY

MHreeclion General de Torlsmaoa
Ave. Julrez 5%
Aében, . F., Méziea

I".II".I a7 '-|"'|'j s |-"|'-" .|I'.':‘_|'-'|!|- T |I'|I|.I
b ad i rig? Meviro's pibrechions

ANam —
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STEREEHIG d I i \ I

THE CANMERA THATAEESN THE SAME A8 YU

i'Frpd

Mention the Mational U2ographiic—It ldeRtiigs you




New Zenith
(obra-Matic

Plays any speed record now
made or yet to come =10
R.P.M. to BS5...and...any
size record =7,10 or 12 inch
—with two simple controls a

child can operate.

| o
AL -
I _ . LS E
Here —at last —is the radlo-phonograph vou sa wisely . PR
walled for! With the first and only changer that auto

I I oY s LA TG 1T +140) 4
pptian  wi Zenith's: SuperSy tive FM, nplos F A
! ¥ Limous Long-Distane AN, Made |I ."r.) llll"»
Bver in tone by o new speaker 24 times mor '} It f I % Above, Mew Zanith® “Tuder' Consale
Zienith hidi s e lnre! l"l i y I'.I p:dll:l-lrl.-ll:lr'lu:_lllﬂp!'l cobra-Mutic"
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Only you con spend vinir Anusrlonin
Express Travelers

el Hhieem anywhern

Specify American Express Travel-
ors Cheques at BANKS, Tuilway
Exp i Yy ostiomn Lindon oliices,

Oy 3

ar S 1IN

“Den't waste your Hime, dear, I've
converfed my cosh fa American

Expross Trovalers Chegues for aur AMERIEAH EEPRI-EHE
oufomabile trip next woek!"”
iometile e TRAVELERS CHEQUES

MOST WIDELY ACCEPTED CHEQUES IN THE WORLDY

CONVENIENT A5 CASH— 1009, SAFE

‘elcome E % 70—
::: fi';?m- 7. //;ﬁ}ffjﬁﬁiy

o

Plan mow to visit restored Williamsborg—
where Washingtan, Jefferson and Potrick
Henry championed otir Freedom, You'll enjoy
the lelsurelv tours of famour bulldiags and gar-
dens—trips 1o Jamestown, Yorktown and pear-
by plantations, Also golf, tenmis, cecling. Fine
lodgings in modern hotels, coloniml guest

houses and restored taverns,

Willinmaburg Ledge = Sinpla | g£3.20 ¢

Willinmabarg fTan * Stgle Hiem E7 * Dipgopble from #2110

AL Tw B TODAS MNL-10

F. A8 SCHWARE, T45 FIFTE AVE, REW TORK 22, M.

I®mmen Flez s 5

MAME — —

STREET —

L CITY— N




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

Briel hours of shesr luxury awiit yod
aboard the new Budd all-stainless steel
cars recently delpversd o the Limon
Pacaifle. They have joined the consist
of those inmous streamliners — Caly
of Los Angeles: Uy of San Francisco,
Cuy of Portland 10 whisk voo cently,
memorably over the nmton’s s

IT.'||'I'_1'.I;."I'II'ITII"|I;.'|'I'..|| rakHrosad

I s'ain Bive mever traveled m g mod-
erm, &ll-room Pullmun as Budd designs
ard bulds it, ook forward to a new
experenoe in comiort and enjoyment
when vora board these beautiful tnnns,
RestTul gueel. Kelaxing stabilioy. Budid
disc brakes that stop voor tram s
with a leather’s touch, Beauly andd
coffvemence in every pppodntment of

vour room. Encloied clothing wand

robes in every room, afnd enclosed

tondet facilities i dodhble bediodnms.

And with all this: you cnjoy 1he
sCeCurity thot comes with their stmm-
less steel comstruction, Gileamung, lus-
trous stumless steed, three ungs gs
sirong as ordinary seel beneath the
o1 carpet on which you walk P
hndd the plensing eolor schemes., . |
archung the rood above you. By no
means the jeast of 'the pleasures of
travel s the knowledge vou ride in
sdafety, And no one provides itin such
depree a4 Budd. The Budd Company,
Philadelphia, Detroit, Cuary

yerrerers




% THE INSIDE STORY OF
<" BINOCULAR
PERFORMANCE

Vidlvancied ||'r'|1:'; il de-
SN . . . Precisidn
mignufacture ., sturd-

noss tor stand op under
lorng vse and aciden-
tal abuse. These sre
the egsentinls of a bins
writlar which will give
A |._ you brilliant perform-
e et = ance and a lifetime of

plessure. Write for

d2-page Bl catslog
thut tells how to choose a
gliss best for vour use,
Hausch & Lomb Optical
Lo., 431 Lomb Park.
Kochester, Mew York

MORE SUNSHIME in Tucsen than any other resore
city, The san shines bright all day loog. all winter
long, You golf at fine country clubs. .. swim n
putdoor pools ., . or just felox |

Come now... enjoy sun+fun alf, wislen
Wt Wanm, dm.f, suw'ﬁcsmb Heaiid & Laomd

Fi#ﬁ:r-Irﬂﬁr
ot P L TR
Pl prpe g

Fralowdedd nfvmcs
Y fai i dam

THE GEM OF THE CARIBBEAN

.
.
TRUE WESTERN HOSPITALITY Sun-enchanted Tue- C\OV'\J.QJ'E @n
son ofers plentiful sccommaoadations at sennble

retes. (Choose a amart resort hogel, oliea-modecn saMN JUAN « PUERTO RICO
mtel, apiartment or cortage, Enroll vour vounp-

sters in one of Tecson's aceredited ranch schools R Lo LTkl A bl
of Liniversity of Artsons, Ride horseback i ross e A YT R
the deserr. Visit historic missions. Dreive down : T | . '

the new paved highway o Guaymas 10 colorful
old Mexico for morvelous hihing, hunting. shop-
ping. Come naw ... spend your entire winier in
warm, dry, sunny Tocson, Send coupon wowday to
Tucsom Sunshine Climate Club, 50004-A Pueblo,
Tumson, Areonis, for free hoolkiet

THIS WINTER yYouR PLACE IN THE SUM 15

WCS07

IN FRIENDLY ARIZONA

Turseis Siiscsiiise Chseati CLiin
Wtk A Partlo, Tedioan, Arizons

=
iREL

Adidren
i AR -1, Srue
] amm snperered et iovee of acocHnmasdarson

trpee O s=Chmo rnlrmaneoc aehd
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25 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 most re-
frigerators now in use. .. yel they
occupy no larger floor areal

Reirvetiiber that the new Viesioral Fleete
it Waker Helnseralor mives yon morrs
ol &l thres

1. SPACE. 5% to 30T, more spane {on
Fomiedn than mest oldd-stvle refrteeenines
w10 wae, Y el o larser [loor area i
reaprnirerl. Maowkel sliown has HE siquiee feen
of whell apare,

2. CONVENIENCES. (cenerul Flectrn
Holrigerators have 2o many gparetal con
verieier legbores Thatl voe waonr | sl i
any other relrigecalor.

3. DEF’EHﬂ AB'L"TT M e il .l||.|II|'|._._||-|

id -+ |I-:'-| [ ..'_'r'|'||||lll 8 AEEEs freod Bradn

AL ARMNY e Wl ik serelor illie IO svyors

YWiey aa lang ws I5 amel 20 venirs.
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Lebepeleme dieee Loey wanidaes l'-. _a"s.-"'_l.'_-E-J_I'."'_.'r."'.-""
(o, Kelrmeemiloes Tamm \ '-:T.:T.'..I_“-.::-
eral Fleatmne o . II-'Ill::l' iy .mi..“i.."i.ll-“.llII

i .
Il-'lll as Ladnrpnvrebeeet,

Mapdal M 0T Mivwiradaid

i,
mu
-l
b
P

Starme 74 poaunde ol frogpen Holds 12 squere, sjiiarti-«ee  Lorgs rossts are nn prohibos Wide, deep vegrtable depw-
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boep them for s lomp as rae dles! Theee's plemty of o g soasis! Furthermone, 11 fay aftrr das * 1 keep rivanicly,
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You can put your confidence in—

GENERAL @2 ELECTRIC

Mantiim the Natioos] Geqagraphic=—=1{ identifies you




SPECIAL INTRODUCTORY OFFER

‘ Come for Glorious Fall
¥,

Stay for Heavenly Winter

This
LONG-PLAYING

Record
(433 R P. M.)

ISSUED BY

neert

* Fvery year thouvsonds come fo
Miomi Beach early and stay thru

ﬂam Amertca’s sunntest [all and winge
' F smison, This vear enjoy economical

season-long rares offered by many Miami
Beach hotels and apartments. You'll find

SYMPFIONY in F MAJOR
' I e 3= | ol 3 i L BT
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An enduring tribute which Ty ry—
strengthens faith and courage

We carrv in gor minds the mspiration of davs
shiared tozether, But Guth s renewed when we jray
the tribute of a beautiful and enduring memonal,

To truly achieve symbolic expression of your
Jove and devousn in a beuutiful and lasting mon-
ument, Rock of Ages selects only the hnest of its
blue-prey gramite. Only when esch monument is
considered perfect i every detml, ready to stand
i its orvginal beauty for all tme, ts it etched wath
the Rock ol Azes seal.

Every monument beanne the Kook of Aees seal 18 backed
e\ -~

e, et .
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'5""'# ': H‘% . by o bonded pudrantee to vou, your heirs or descendants,
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Muny thoughtful people choose their family mooument

A ' :

o _ —pt well as their cemetery lot—before the weed arises,
: /R.ﬂ[k LW Ty, Ask vour dealer or write Rock of Ages, Barre, Vermoant,
) ' fo: "How To Choose a Family Monument™ — a large

tlustrated book available without charge or obligation.
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New weapons help fight

ARTHRITIS

entcar smExcE 2 definitely on the march
M against arthritis, For exsmple, exper-
mments with many mew sulsminnees Fuiv e ahowmn
propd proomase il Chses, ¢Ven | s h Ehey
have nal #@# vet besn completely venfmesd on g
heoad scnle. Thisme sabatnnoes, Bowever, ore

Very seidoe and nf presenl ane avnilable only

§
-
e

[or resemrch purposss and for limited s In
treptmont in cortam bospitils

Even without such substancm, doctors to-
dav koow maors thien over before lsout arthed-
tiz and how to teest it. They nkso know that
one of tho bhig problems 1= Gy gl pesople to
have proampt medicnd ghiention in the sariy

ELpres of Lhe dranse.

Too oftern thowe with prihots rely on s0-
calied “sure cures’” which may tempurarily
rilieve pain but genveally do litthe oe notling
Lo enrrect the fundomental srtantion, Acoord.
ing to the Arthritis and Hbheamatists Fown.
clalion, of pruper feealaris w afarixd carly,

ahout 80 percent of the arthritis palients can

Metropelitan Life

Insurance } Company

{4 NUTHAL COMPANT)

Mibdss Avenve, New Youx 10, N, ¥.

b rreatly helped and in some ca=ses pom
plotely relieved.

The=rt mre many difforent Torms of arthritis
The two most common wre. rheomatond ar
thritis which wmally begins before nge 40, and
osteoarihritis which B foupd mest aften in
pieaple past middie nge, [lsing ppproved diag-
noatic method= including a eomplete physieal
pxammimitbon, the doctor enn usunlly detor
ming what type of arihritis = presenl and
prescribe the tretment best suited (o the pa-

tieml's teeeliiifual needs,

Among other things, the doctor may rocom-
mend  bringing the weight down o normal

e com— e

Fven e little as- 10 or 15 pounds of extes
weight iy apprecinbly increase the pain ol
arthritis, especially, in the weight-benring
joints. He may slso sugeest following a nutn
tloue: bil modernte dajly diet, maintaning
prapor posture, and paying eareful attention

bis dlmily Dew e

While gres t s rides v been mide in treat-
ing the disnass, medical resoaorch ks continung
its efforts 0 develop more sifective wonpons
apaitiet the many forme of arthritis. Todaw,
doctors believe that the future holds real bope
for the millions of people with this condition,
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This idea put them across the Platte
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hroad andd |||l'.|.§:i:|. e AL

When an ox-team bopped down, stallmg 3 wag-
. Ehe pramne schooner was sy Uy overtmed —

domypng Family and pogsessioms imto the mver

Prorieers st bearned Froan scouts. who bl

crossied the mver before, how to tackle the Phcre

Whien a numbser of WIS had srrved at the
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The Travelers

ALL FORMS OF INSURANCE AND SURETY BOMNDS

The Travelers Insorance Company, The Travelers
[ndemnaliy Company, The Teavelers Flire Insir-
ance Coampany, The Uhwrted Oal Fire Insnranee
Company, lartford 18, Contecticut, Serving the
frsurance public o the Uniied States since 1806
siiid ki Canpada aince 1865,
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Peru, Homeland of the Warlike Inca
By Kir Ross

Hith Hlustrations fram Photographs by the Author

ST of all on my last visdt w0 Cusco
I think T missed the sound of church
bells. The eartheuake had silenced
them,

First reports of the disaster in Peru on
May 21, 1930, received at National Geo-
graphic Society headguarters, indicated that
the whole of this venerable ity was in ruins,

Sipce [ wis then wnting this article about
Peru, T hid to lewrmn at once the extent of the
damage. Accordingly, T packed niv cameras
and took off from Minmi om the [amed Pan
American “Internmericano”™ plane for Lima,
Two days later | was in Cusco to see things
for myself.

First glimpse of the city from the air wis
deveiving. Superficially, it appeared the same
pink-roofed jewe]l of the Andes as shown on
page 442, At the airport [ was greeted by
Dr. Alhert 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 wiay 1o
the hotel, T saw the earthguake's shocking
devastution {(pages 422. 423},

Inca Walls Stood Firm

Towers of many of Cusen's famous Spanish
colonial churches were fallen or shattered,
Walls of the nurrow old streets had caved in,
blockineg passage entirely in many  instances,
Some had been propped up with long poles
oy prevent collapse.

Every plaza, every avallable open  space,
was dotted with tents, temporary shelters, and
medica] dispemsaries.  Our driver constantly
siinided his horn to clear homeless children
atul confused oldsters from our path (pages
427, 447 ).

Yet the ancient Inca walls stood firm]
Farthquakes were nol new to them,

Some 500 years before the Spanish conguest,
the Incas, without loowledge of the wheel
or of steel, raised these massive eranite struc-
tures. How they shaped and dressed the stone,
so hard that it will cut glass; how they notcherd
the hlocks to fit snugly together withoal
maortar; and how they haisted them, one an
the other, sometimes to a4 heieht of 15 feet,
ore schievements which amaze oll who see
them (juiges 424, 425, 426).

The conquering Spaniards cdestrover the
Inca templez and palaces, but they did not
completely raze their walls. They used them
as foundations upon which to erect thelr own
buildings of stone pnd mortar masonry,

These newer structures tottered and col-
lipsed 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.

But, unlike the walls of Jericho, those af the
Incas refused 1o come tumbling down.,

Chans kel followed in the wake of the dis-
nster., Relief came quickly to the siticken
community from the Peruvian Goverpment
and from the Peruvian, American, and In-
ternotional Red Cross.  Building materials,
medicines, clothing, and blankets were rushed
in by plone in a confused jumble, Hourly
the disorder grew worse.  Then Dir. Giesecke
artived from Lima and, with the aid of other
tirelese workers, brought order,

This remarkahle gentleman, known as “first
citizen of Cusen,” had Bved in the community
for many vears, although he i= a citizen of
the United States; For 12 years he had
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for exnmple, | came to a cormer where m My return to ©ous recialled some of
dobie howses had collapsed into a heap of  first contacts with the (pscinating people of
bl AT TamAi1] [ san adiomine wall e Peruvian Anddes
At the owner, an clderky woma Aen were With Rosita, my Spanish-American wife, |
caring away the debris. AL intervals ane of  had taken an aie lowr aroumd soutl America
the workiers would patise, hold op o tnttered We first touchs Meruvian ol at Lima, bul
remnant ol household SEALY ment or a domaeed DEecalse we wWere egger o sen the mountain
Frinkat coumtry—muost of all, Macha  Piechu
Shill we save thi?” he would s) took off pDext morming for the short bop (o

1t s ol 1o ise Do 'hitivw 11 dway A Feililit,
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Cusoo's Ulpright Appearance Is Deoeiving; the Eunrthguake Damaged N Percent of 1ts Homes

Ao ipw tnkes a month witor {he guuke shows the Plazn de Armus - erowded with rifugess’ fends
(T & Twin-tewered Li Loampbn et pregidd by the Compuny af Ji L af the s ol
Ene paodace, suffered] such mpuary. that visttors were hoarred,  La Meéerded (rht), founded in 1536 and damagod
by btk the 1650 aod 1950 guakes. sheathes iy tower in sicaffolding.  “Vivs o Perd” waes boldly chalked oo
o tainelde by pattjols of Hattsfion 14, Peruvien Army, who  destroved a Compoopkst sdgo fhe
From our flying classroom the geology and From the air we looked down upon a giand
geopraphy of the region unrolled below y=  relie]l map. for along the Bat, dry surfaces ol
[he coastal grea of Terg is & desert, one  these uplifted areas we saw patterss of anciend
of the world's driest places:. [t stretches be-  miver svstems, complele with tributaries which
tween South America’s highest mountain range  tapered off into branches fine a5 ferns,  The
on ope side and the Macibc Cvean on Lhe olhes hacd not held water for vears
Phe earth beneath us sEimmed past in waide “idrken wrethrng eaught my e I'n
strele s i ‘=.|_||_||.||;: = N i !-_ -I"u'-l: TR comlriast o the l."r'.'-'l."_ '-I'TI'_'I'I i line inf
[rozen wave patterns or crescent-shaped dunes  rivers, the straght hine | saw seemed strongely
b the ceaselese rearch of the winds. out of nlacs lhen other lines came into yview,
| There were no oases such as those of the soove parallel, some intersecting, dome [anning
Sahorn, Instead, this desert is veimmed by many - out like madio beacon minrks Vnstly the
Wiles, Tn  compurative recenl  pedogicn]l o oenst and  west Although thev loaled
times the narrow lnnd shelf was elevoted to man-made, 1 saw no-signs of imbitation ( page
lts present height, and rivers, draimng (rom 145

the mountains, cut degp trenches to the e,

From ane-sde oF fhs tiine we: eoulid loo) An Ancient Farmers' Almanae
doeni it these villeva, ench with a strip of Later, bick in Lima, | met Ai== Alaria
brilhant ereen alone the inks of il er | Redehe, nstromomer and eneinesr, who ox
river, Red-tiled rools of tiny farmbouses gave  phoned the mysternions hine | hat area wias
1 hi ey Lot Fram the other windows once the territory of the MSascd [ bon

| I A i ¥ O ] [
we Tooked enst (o the peaks of the shv-reachine  which preceded (bl of the Tncas,  Asbrono
, |

Andes, stlhouetted in the earlyv-morming [ight mers of this ancient world probahbly Lad ot
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[.!II 1 Bl 'll.. _..I |l'. !lll ill.l It |-|'.| |:||-' I E|'|"i 'll.ili Wi | H :"Ii:' 1L Wi it LTl | II
now peaks beckoned. There was 1 Misti, siffar, 3 volcanic substance which fs i prin-
0 111 il !-_-_. Paged W e |.i._ FREE || el Yamiciue Cibd | | I.ill:I_r el _:_ _'!. LT '-|l||||'|| Illlli.l.l.-
brothers, Chachani and Pichu-picha, 19077t over the cobblestones 1o market, ani

W we started ropbi] Hamets mince damtily along the stroel

il 18.034 feet, respeciiveds i
drapymng down b bd &t Arespuima ear trpcks,
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Peru, Homeland of the Warlike Inca A
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Salid Gramite Splits (Center), hut the Inca Joint an Inch Away Holds Fast

Ancient Peruvians, using mieh
Incw perigl they groand down

many-axked] stoned, constracted walls of amazine strengtly.
mooth, rectaigulas ocks o build walle of emgmste graoe
plansed thi=s curving-wall with 4 precise muthematica] formuli ; ¥et they never altained the trie arch
Calderon Sadoe's hamd rests pn the Temple of the Sun. loundatjon ol s Church of Ssnio Domimeso,

Luters, In Lthe
Indian architects
Fnthor
U pper

stomes, yielding o eairth shocks. have seporatod sigehtly (pages 427, 43561,

In the new Hotel Torista we sat ot o neat
tattle beside a wide casement window, Heyvond
lush green grass and eucalyptlus trees spread
n matchless view of El Misti.

Theouwgh the open window a shagey black
hisd reached suddenly for the top roll on our
plate.  Just outside stood o full-grown alpaca
The waiter explained that this {riendly fellow
liked to vary his diet of grass with hot but-
tered rolls from guests’ tibles  (page 464 ).

Four days of sight-seeing in this important
city pave us Ltime (o eet our breath beforo
pushing farther into the Andes,

The train from Mollendo on the Pacifie
const to Pono on Lake Titocaca ran only On
Mondavs, Wednesdayvs, and Fridavs, and was
already panting from it preliminary climb.

Haw shart, | wondered, will our own breath
he when we get to the high valley floor?

Two Dayvs of Ups nnd Downs {rom
Areguipd to Cusen

The salon car was early-Americin, equipped
with leather-tipholstered chairs. At ome end
of the cor stoosd two men In uniform, ooe tll,
the other slight, both neat in appearonce. In
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Peru, Homeland o

[ the Warlike Inca

A Cloud of DDT Safcounrds an Indiun

LiEnimst Vermin-borno 'T:u.'-|1|||:{-:

Following the earthimuake, hoalih authorities sei romd blocks and stopped evervone entering Cusen
They vacrinated many peainst smallpox; they spraved DDT alose and boneath garmenis  Tieklod by the
hosse. moet women screamed oF glpel bt this ane remaimed impis=y

ither =eats were o lew Peruvian civilians.

The Southern Railway tradn took us steardily
pward in a series of sweeping curves Lhrouaph
rich greon areas of alfalin, wheat, and other
' Is bordered by varieties of cedar

s dovely  cdcalvptus: Soon most

of the vegetation petered out, and our train
twistedd, swaved, and creaked through barren
hills

The taller of the two tmiormed men mim-
duced himself as Li. Alvare Lunati Revoredo,
of the Guardia Civil of the Cusco Department
”r' WS nooit 4% ||rn:1!-=||n:|.::'=-r1--| i
husky, with friendly bhrown ew

The Civil Guard is a body of national police
all picked men especially tr i
work, Thes [

IFTEREELE N 17

i _'.'|Ir-"-'~

v musi have o knowledge of law
gengraphy, history, mathematics, and native
lanwiaees.  Lunati wis returming {rom heacl
gquarters st Lima, the capitnl, to his post ot
'rubamba, north of Coseno

Fhe other man wns Capl. Victor
Kamirex of the Peruvian Armvy,
laor an solated station In I'_'||' 1nteTior
hizs {riend wer
| Fal mnd among tihe
oeaks which 12 the hotne ol o
alidest civilizations,

[ irsins
I|-|| i Ciglrn '
e of
IrHFninIn
gl America's

BT af-X MW h

. 1I
=raail e tilling

‘Archeologists have only scratched  the
i the highlands,” said Lunati, “You
will s umen, the ;|Iil.|!. ol the Inca Empire
Of 300 yveurs ago, hut vou must also see Machy

tHi '-|-::..' WwWhiise ofiFing

surface

echu, 8 loflv cily i

gtill are mysterions"
Mystery People of the High Mountains

“What are the peaple like?™ T nshed

“Inchans of the hgh mountmon  country
ire unlike other Peruvians,” replied Rosnas,
"Thiv have the Mongolivd character-
sties, bt they are short and stocky, with A/
peculiar roddy complexion.  We of the low.
lnnds find the mountnin -air extremely thin;
Ty 1

ST

theivie on L,
'he Quechun they speak s a dinlect of an
ancient  nmeaage winch once  was -||-'|.-'!|
throurhout most of the Andes '

Both men spolee Quechun, and
learning new worrds in

R —
that lanruage, Kuma
Yeromian.”  Frcara.

rocir, “inke”

Witrle was i

.II.'l..ll_l Fr

TS

witerir, Yhlack.”  Lhe

ll.
e,
sivtiricl ol

callen. ||il_r|-.:|_

SEITTH r'-:'|||||".|'_ i |" i

and  dwelua, pronoune

‘witwa, meaming ' hakn
AL Pampa de Arrieros, d town ot 12,303 feet
|, the train stopped for lunch,

above =ea level.
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Only those in the salon car had menls served
on the train.  From pur window we saw other
passengers pile oul onto the platform where
tables nnd chairs were sel up in the open air.

The Top Higher than Pikes Peak

On station platforms | noted the increasing
elevation—Pampn de Arrieros, 3,750 meters,
Canajruns, 4.0758 meters, Ellmh:nr.'-'l- 127 melirs,
Vincocaya, 4,377 meters. Fvery additional
thousand meters meant approximately 3,000
fect of nltitude.

'"Here's a sahite to the top!™ suid Lunati.

There, outside our window, bleak and gray
in the clouds. stood the station of Crucern
Alto, with the equivalent of 14,665 feet
lettered in meters on the front, We were more
thein: 500 feet higher than Pikes TPeak
(14,114}, hut #s casual and gay as if we were
back home on (he Pennsvivanin Radleoad
going from Washington to New York for a
week end,  No sorocke, or mountain sickness,
troubled us.

Soon after we crossed the divide, the coumn-
try changed. Here among the perpetual clouds
more fmoisture permitted  vegetntion.  The
slopes. were covered with a twwny grass,
Woolly flocks of llamas, alpacas, and oc-
m'-.lmmll!, the shy and gentle vicufias grazed,

Now going downhill the triin rattled and
awaved. “The air grew chilly, for the sun was
seftimz. 'We saw more people and more farms.
We were now in the midst of the pume, the
higher section of the altiplano.  This im-
mense pampn of southern Pern lies between
the two highest cordilleraz of the Western
Hemisphere * and averages more thnn 12,000
feet above the sen,

The sun had set hehind the Western Range
anel it was dork as we left the trajn a1 Juliaca.

Our hotel mom wias on a rickety baloony
overlooking a patio, There were no windows.
but the cracks around the door provided
plenty of ventilition.

Previows occupants had penciled their names
anidd the dates on the walls—a sort of Spanish
*Rilmw was here’ covering miany Vears,

Water wus in an ennmeled pitcher beside
a metal basin,

“Look, running water!” exclaimed Rosita.

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

It was cold, wo, for the ack of oxvegen @t
12.550 feet means less fuel for the blood, and
we went to bed with everyvthing  but the
inoleum piled on as!

Next morning Rosita, Lunati, and T took the
train for Cusco,  Until nearly soon we roide
north and west across the vast pana.

The short, tufted grass reminded me of our

The National Geographic Magazine

western plains.  In the background rose crests
of the motuntains. For mile after mile these
two mighty ranges parnlieled the tracks.

We passed through tiny villages of adohe
huts where loafers watched the train go by
and women ot doorways held up chunky
brown habies to =ee the Ddizn Equ'lwnlfnt_nf
the choo-chix.

We waved to one man with an Impassive
Mongoloid fnce. He wus in modermn store
clothes, his feet were bare, and he wore the
age=old Indinn chwllo, n knitted skullcap with
ear flaps. On top of this an American-style
snap-hrim, felt hat Gtted snngly.  Suddenly he
grinned and waved courteous good-byve.

At Chuguibambilla the train passed between
neatl wire fences. and in the distince we saw
a tractor pulling o gang plow,

“That is the Peruvian Government’s experi-
mental frm,” explained the leutenant, “Here
the modern heirs of ancient Peru dre taught
20th-century apriceltoral methods

“Unce our pedple ranked omong the greatest
fnrmers in the world, Other ancient peoples
knew about irtigation and the uee of fertitizers,
but centuries before Columblis e uséd’ rnr!J'I«-
ods which even your own experts have-stordied,

“Most farms of ancient Peru were termaced,
All the earth in those thousands of terroces
wiis: pul there by hand, sometimes nfter be-
ing carried for miles from some other place.
Moreover. that soil was carefully selected for
its .composition and fertility and placed on
terrace <urfaces to form ‘artificial’ topsoll T

“Now your experts learn from our ancients,
aned our moderns Jearn how o drive a tractor
made in U.SA"

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

“Now yuu are in the Amnzon driinage,’’
another passenger snid.  “That tiny trickle
vil see there eventually renches the Atlantic,
4,000 miles away,”

Grains Grow at High Alvitude

Barley, maize (called chocle), amd a pig-
weed [ Chenopodinm guinea ) known as g
now, which is another ceveal, grow here o
altitudes above 13000 feet, watered by iwce-
cold streams from the mountain peaks,

#Spee “Hieh Lighis o the Peruvinn amd Bolivian
Andre=™ 15 11l in color by W, Robert Moore, N
moxal Grocearni® MAioasixe, Febfury, 1927

¢ See “Stalreaswe Farms al the Ancients.” by L F
Cook, Narmuwar Geooparsne Maosaorse., May, 1916
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tndmn Women o Calea Drink Clhicha, v Nales Are Messured, MNor with a Seale

the Inecas' Sprouted-corn Beer hut by the Pile: Pisae
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Peru, Homeland of the Warlike Inea

Pink sdobe houses with blue doors and
while houses with pink doore stood anad
galden grain.  Some houses even had red
Spanish tle roofs instead of thatch or cor-
rogated [ron,

At Chactuyoc a huge yard vibroted with
vividly dyed woals laid out in the sun 1o dry.
Nesir by was a modern basketball court.

As we lelt Sicuani, Lunati pulled his broad
shoulders back through the window.

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

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

We whiffed other fragrant odors as the day
passed.  Finally smoke began to curl from
huts along the way, and it grew dark. We
were down to nbout 11.500 feet now amd 200
miles nearer the Equator, Trees had appeared
apain, We got off the train at Cusco in an
ntmosphere fragrant with the unforeettable
perfume of burning eucalyptus.

“The Navel of the World"

To the Incas, Cusen was the “Navel of the
World,” Fwven today Indians of the Andes
mutier a praver upon coming in sight of the
“Sacred City,” As T looked down wpon lis
redd-tile roofs and green groves, the narrow,
hill.climbine streets and numerous bell towers
betokened the mmtiquity of the city (page
4427,

Fven in the modern and comfortable Hotel
Cuosco the venernble feel of the oty 15 strong.
Step outside and you are in a strange land.

The city les at an aliitude of 11,155 feet,
in a little valley of the Hustanay River, a
tributary of the Vilcanota. Its population
i= about 53,000, mestly of Indian descent.

The place s a happy hunting ground for
historians, Recently many new ruind have
been discovered,

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

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

Cwcar Goneales, an English-speaking stu-
dent at the University. of Cusco, showed us

445

around the city. Like 90 percent of the popu-
lation of Cusco, he also spoke Quechua,
Llamas in flocks of from two or three to
i dozen or more were freguent.  With haughty
beads and seemingly disdainful nir thesr tiny
two-toed Teel apparently scorned the cobhbles
They were never led, On the contrary, they
alwavs preceded thelr owner and stopped or
sturted, turned to left or right as they plensed.

Llamas Obey Indians’ Signals

“Iio the Indians just follow the llamas?"
I asked Oscar,

He laughed.
group.

“See if vou con hear the sounds the man is
muking,” Oscar supgmested. “He is telling
them what to do,”

The lamas passed us with the Indian trot-
fiing along behind. He seemed to be wheez
ing.

"That hissing noise s understood by the
llamas.” said Dacar. “You can't tell the dif-
ference in the sounds, but they can, and he
keeps talking to them as they go along.”

“Ask him to stop them,” T requested.

Oscar shouted in Quechun, 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 around and
come hack,” T sugpested.

The Indian hissed apain, The lamas exe-
cuted o perfect tight turn and came trotting
threctly toward us. When they gol to within
about 10 feet, the man made a sound like a
goft sigh and the beasts slowed to o stop]

That night we sat with Lunati and other
guests before 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 cigareites left carelessly on the
coifee table disappeared down theic throats,
cellophane and all, before you could say
“Machu Picchu,”™

Neatest trick, however, was the way they
inserted  their slender noses into glasses of
fierv-hot pisco, a Peruvian brandy someone
offered them, and lapped up the stuff to the
last drop. It did not seem o affect them,

Cuseo n City of Many Bells

Outside, the nir was full of the sound of
bells, but today. after the earthguoke, most
of them dre silent, Cuso has more churches,
convents, nnd monasteries than mast other
South American cities of it size, and their
hells seemed] to be chiming most of the time.

Up the street came another

® S0 “Incay: Empire Builders of the Andes™ by
Philip Alnsworth Means, Namonal GEoGRAPILIC
Maicazse, Febroary, 1935,
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Early the next morning, with Lunsti and
ODscar, we took the road 10 Pisac, north out
of Cusco, past the cvelopenn forfress of
Sycsahuaman, On the sncient Inca porade
ground before the megalithic main wall we saw
modern descendants of the Incas playing
foothall,

“Bosketball, haseball, and tennis, all those
gamis, were introduced here by vour country-
man, Dr. Giesecke.” said Owscar (page 4217,
“In addition, he was one of the first {0 recog-
nize the importance of the archeology of this
region, and through his efforts many important
discoveries have heen made, All phases of
our Peruvian culture have been enriched by
this remurkable Vargui."

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

“trpaeamea, said our monosyllabic driver.

“That explains evervihing," 1 commented.

Tt does,” said Oscar. “That one Quoechun
word means the silent swoop of an eagle upaon
its prev, and refers to a pecaline form of lnnd-
dlide we have in this region. Without warn-
ing, and without a sound, the land suddenty
lets go and envelops everything in it= path, It
ts not 3 pleasant death.”

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

Masked dancers in fantastic costumes per-
formed o kind of double shuffle in the middle
of the road [page 433).

Only men were dancing.  Smiling women
watched, doge barked escitedly, and the or-
chestra did some solid “sending” on a few
monatonbus noles.  Then the band stopped
to wet its whistle,

Literally. the whistle wis the leader, for the
“orchestra™ consisted of a fute, o snare and
a bass drum, all homemade. During the inter-
mission T exchanged a few clgarettes for godod
will and made a few pictures (page 453).

“Sacred Valley” Gem of Incaland

Another turtt in theé road and before s
spread the Valley of the Vilcanota, sometimes
called the Vilcamava (Sacred River), because
its waters and the Vale of Vilcanota were
sacred 1o the Incas (page 460).

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

“The river flows between stone walls =0
fields may be built right out to the river banks
without danger of erosion,” he sald. “There

The Nationu!l Geographic Magazine

is an example of the reclamntion agriculture
of the Incas”

A winding road led us down the mountain
and across a modern suspension bridge into
the center of town (page 432).

Muac 5 one of the oldest centers in the
villley.,  An attraction is the colorful Sunday
market and the strange Mass said in the primi-
tive church of the Indinns. Farevecs, or lead-
ers of the surrommding clans, come to fown 10
form an officin] escort for the priest; They
nccompany him from  hie residence to the
church for the services and afterwards con-
theet him home again.  They and their sons
nlsn toke part in the Mass (pp. 4535, 439).

Az we entered the gloomy interior of the
church, devated Indians in strange attire ar-
rovnded us, their faces rapt with leeling as
parts- of the ritual were intoned in Latin,
Spanish, and Quechun. Weird notes wheseed
from an mntigue homemade pipe organ. A
lusty, barrel-chested Indion worked frantically
at the bellows. At one point in the ceremany
the sons of the clon leaders stortled us by
blowing mournful tones on conch shells,

(i an altar near us rested a homan skuoll
with @ faded red flower stuck into an eye
sockel, It had formerly helonged to a man
of the netghborbood who hod done much good
for the church. "This was a sincere tribuie
from thew simple

Cleanup Week in Pisac

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

“Citizens of Pisac, our citv = becoming
more amd more a center of trade and tourism.
We have become famous!  From all over the
world people come to Fiac.  But we do nol
take enough pride inm our ¢ity,  Streets must
he cleaned up, gutters cleared, cobbles re-
aced, and walls whitewashed., This must
Eu: done immediately. Anyome who has not
cleaned up his house and the street in front
of 1t within 10 davs {rom this date will be
fined. This is an order(”

Farther down the valley we pussed a voung
Tudian carrving a toy wooden gun and fol-
lowed by a black pup, At my request he posed
for a pleture beneath a chichs (native beer)
l=:|F_'n

As 0 member of the Rural Guard he wore
his toy gun prowdly ns a symbol of his im-
portance, but gay flowers in his hat struck
a strangely festive note (page 437).

“Why the flowers?” T asked.



Peru, Homeland of the Warlike Inen ey

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

Fluring Incn festiviads this sacreed square spw the moememies of defaariod smperats
laminl timaes 10 witnessed the execution of rebelbous Spaniards and Indiam
md filled n room with ransom pold, stand :
ihan an Inca
Lusco Umiversity (cepfer) was domagedd by the earthouake

their successor2.  [n eo
the Inca slam atter e
Ciuter, e rewmbiles 8 North Ameetican Indian mam
stands with the support of, lene propes.

“Because 1| am a selfcrdn, a bachelor, and
they indicate that I am |lookirg for a mate.”

We drove through beautiful country by back
roads lined with eucalyptus, willow, and
poplors, The oir was soft and frogrant with
Howers,

Among the willows which overhung an
irrigation ditch small green parakeets flitted,
and  tiny  humminglbirds daried among  red
lilies and pessionflowers,  AS the sun sank
lower, we heard the coo of pigeons.

Hark m Cusco we prepared [or the chimax
of our entire journey, the tnp to Macht
Picchn,  That ancient [nca
was unearthed in 1912 by a Natianal Geo-

citadel of the

".—'I' |I ;:l III'II'l'll I'l -i'-lll
\ b hundpa
ntop the [puntain. Cast in the Llndied
La Compania (left), erecled in 1661-59

eraphic Society-Yale University  expedition
umier the leaderstup of Dre. Hiram Bingham
(page. 451).°

Chur friend Lunnatil dined with us that eve-
ning, along with Fra Conmdo Juiniz, g Fran-
ciscan iriar we had met on the train,

1 have never eaten such wonderful pota-
foes! " exclaimed Rosita.

"Why not?” Lunati asked.
griginated here. When the omauistadores

L DOURA IO

My ATIO N AL WILAGAFINT
Further Explorstlons (B the Luand of the

Moy, 1916 “Story of Mochy Picchu.”  Febhroory
1915 and “In the Woenderland of Perw.™ April, 10)

all by Hirim Bingham: and " Pith of Perg,” by Henry
Abert Phillips, Aueust, 1942
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brought the potato 1o Europe, they gave the
world o gift far mure valuable than all the
gold of the Incas.”

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

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

We made severn] switchbacks to surmount
the steep mountainsides which enclose Cusco.
soon we started on a downegrade which would
continue all the way to :hp?mt of the citadel,
from the high, chill platean above Cusco o
the edge of the tropical area.

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

Vertical Londseape Is Startling

Then we were in a canvon, The sudden
transition from horizontal to vertical land-
scape was exciting, Almost vertical cliffs had
been cut back for the railroad track along a
narrow stream of mshing white water, Yollow
flowers like black-eved Susans and groceful
fronds of pampa grass bordered 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 444), there known
ae the Vileanota,

Unlortunmtely we oould not stop long at
Ollintaitambe (Ollanta), another famous Inca
city and fortress oear the river. It formed
one of 4 chain of Inca citadels which ex-
tended from Macho Picehu to Cusco,

Farther on we passed the ruins of other
Inta centers—Runcaraceay, Wikay-huayna,
Choguesuysuy, Qquente. At Salapunco re-
mains of another fortress marked the entrance
to the Torontoy camvon, narrowest stretch
of the Gramnd Canyon 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 like the windowless walls of gignntic
skvsrrapers. The confined waters of the river
rotl gnd foam. casting white spray high into
the air.

The National Geographic Magazine

Orchids, ferns, and other tropical folisge
covered the lower faces of the cliffs, for we
had now passed through the temperate zone
and were on the edige of the tropical area
Maore than two miles above us towered the
great snow peaks of the Andes.

Machu Ficchu station i3 just that—a tiny
railroad station located on the floor of the
canyon, about 6.500 feet above sen level, with
telephone, telegruph, and a cramped side track
for switching. At present it is the practical
end of the rallroad, although the rails extend
a short distunce down the canvon to the foot
of the ridge on which the ruins stand. We
coasted on down the track.

Machu Picchu st Last

“All out for Machu Picchu!™ Oscar called,

After crossing the dizeving torrent on a
sturdy bridge, we came face to foce with sev-
eral mules. Although we kpew from the he-
ginning that we should have to ride mules up
to the ruins, our meeting was not one of mu-
tual pleasore. We started upward.

The old city lies along o narrow ridge be-
tween 10300-foor Machu Picchn (Old Peak )
and 9.060-foot Huayna Picchy (Young Peak),
which sticks up sharply to the north. The
altitude of the city itself is about £.000 feet
above sea level, with many variations in level
among the varnious parts of the ruins. Every-
thing is up or down, and we came to think in
terms of vertical rather than horizonial dis-
tances (pages 436-7 ).

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

The site is especially valunhle bhecause it Is
the largest and most complete Inca citv which
still remains just as it was in Tnca days, 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, =oon covered by
the fast-growing vegetation. 5o hidden in the
sky was Machy Piechu that eolonial Spaniards
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 god couald not
have chosen o more awesome setting for his
temples. The city looked wpat two towering
praks; it gazed down into the Grand Canyon
of the Urubamba, a 2,000-foot drop.

In this stupendous setting the Inl:ﬂ_-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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Hirnm Bingham, Discoverer of Mucho Piecha, Dedicates Jis New Road, His Nomesake

Profeisar Bingham tolled throogh mianisins
the Inoms’ leet city In 1911, He e
ng the rutns from the jumele’s green grip
tie bhecome & United Stales Senato 13

pacrtoe hiehwhy which climbs the

Polygamy was the mule among the Inca
nables, who usunlly selected their brides Trom
national convents called Houses of the Chosen
Women of the Son,

I'hese institutions, consecrated to the sunm
gwod, also trained ancient Peri's vestal vireing.
the Chosen Women, to be handmaidens of the
They wowve his finest textiles and
such a convent city

Inca
brewed his chiche beer,
wias Macho Picchu,
Many people do not realize that the Tnca
Empire, though reduced to a shadow, sus-
tamned 1S mdependence in-a mountain retreal
lor 39 years after Cusco fell to Spain.
Vitcos, bullt in haste, was the Incas’ miliary
negdoguarters,  Vilcapampa, long established,
was thedr saored, temipled city., According to
senialof Bingham, Vilcapampa was the Inca

and junpl
thirep National Geographi
World War T 4
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i, [allowing Estorv's fabat elbes until he roerbed
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bockbrenking appronch (page 4321

name for Machu Pechu, a title which he pave
t the ruined city m 1911 ||I'l..|'.|'--_' b olid ot
know then whit else to call it

Nature's Formidable Fortress

To Vilcapampa the Inca Manco took flizght
[rom conguered Cuosco with his thre
his hravest Aroas, his Chosen Women, and
the mummies of his ancestors,

The lower Urubamba Vallev gave the Incas
a Tortress defended by some of Naoture's mnst
impregnable ramparis.  The their
kingdom crossedl piissed 15,000 feet high and
comvons 5,000 Teet deep. However, Spanish
invaders finally penetrated the kingdom-in-
exile. They captured the Inst Inca, some
where near Vitcos, bore him in triumph to
Cusco, and put him to death, in 1572,
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The victorious Spaniards did not settle the
lower Urubamba, Not inguisitive about Vil
capampa, they seem never to have searcherd
it out. Spaninrd and Todian alike forgot
the city; the jungle ook over,

Senator Bingham rediscoverad the lost city
in 1911 afier a long search through canyons
and mountaintops, He was exploring Machu
Picchu, the mowmntain, expecting to find only
insignificant ruins, when he suddenly faced A
surprising sight—"g fHight of 100 walled
terraces.”

Full of wonder, Senator Bingham wrote:

“1 saw beautiful walls of stone houses buill
in the most exquisite Inca style.  Moss, bam-
hoo thickets, and even trees burdened the
ruing, but 1 could discern granite ashinrs still
niting topether as perfectly as though they
had been laid the day before.

“1 stared at moss-hung roine—temple after
temple. surprise upon surprise.  The sight
falrly took my breath away.

“Machu Plechu was a tremendous natural
fortress. A hondiul of men could have
guarded the approaches. Signal statioms -ﬁmﬂ
on the twin peaks: Man-made walls, rein-
forced by a dry moat, enclosed the city limits,
Cnly the Inea, his nobles, priests, and the
(Chosen Women were permitted to pass these
barriers.

Stairways Connect City Terroces

“Completing  preliminary explorations, we
returned to the United States. That winter
(1911-12) the XNationnl Geographic Sociely
and Yale University agreed to back un ex-
tensive suUrvey.

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

“The city was built on the saddle of a
mountain tidge and the steep slopes immedi-
ately beliw,

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

“Terraced cily levels were linked by 100
or more stairwavs., The longest of all, with
about 200 steps, divided the city in half and
aerved as s pn:m:tpal thoroughiare. This
precipitous main street we called the Stair-
way of the Fountains becanse it was the site
of n serfes of basins.

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

“Hete our ¢ ition found a fine stone
intthuatana, a sanctiary where the Inca priests
‘reyersed’ the solar deity and “tied” him down,
One ean picture the oobles, priests, and
Chosen Virging ascending the gramite steps
on festive davs and blowing kisses to their
fery deity.

The National Geographic Magazine

“One windowless, gubled compound of beat-
tifully built house: appeared so palatial that
we called it the Kings Group, We can
imagine the prlaces furnished with vicuna-
wool Tugs and other soft textiles woven by
the Chosen Women.

“One small building we named the Semi-
citcular Temple because its outer wall was
bonded to n curving rock:. Sp closely fitted
were the mortiarless granite ashlars that they
seemed 1o have grown together. They held
by friction, not unlike the glass stopper in
a hattle,

Where Incas’ Mummiecs Were Worshiped

“On a spot which 1 called the Sacred Pl
we found two fne structures which were left
completely open on one side = that the sun
might shine in.

“The larger structure, which we named the
Principal Temple, contained n 14-foot-long
block. which appented to hove been o cere-
monial throne where mummies of departed
Incas were brought out at regular intervals
to_be aired and worchiped.

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

“Cemetery caves vielded 173 skeletons, Of
these, females predominated in p ratio of 10
to 1. This significani discovery showed be-
vaond doubt that Machu Picohu had indeed
sheltered the Virgins of thé Sun,

Tomb Yields Bones of a Mamacwng

“One day we unearthed thé burial place
of a mamacuna, or high priestess, the su-
perine of a convent. Her calling was identified
by a concave bronze mirror such as mama-
CUTILS u:::-Ed to ignite tinder by focusing with it
the sun's rayvs, to the myvstification of the
superst ious laity.

“The exciting discoveries of 1911 and 1912
led me to undertake further studies of Macha
Picchu in 1914-13, which were financed chiefly

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

pot return until recently, when the Peruvian
Government invited me to attend on October
17, 1948, the opening of the Cerretere Hiram
Binghom, the new five-mile motor road which
mounts the glopes some 1,250 feet 1o Machu
Pucchu™ o e 431},

There 1= nothing spooky about the place
today, we found, Several [amilies of laborers
Tive nnmng the ruins, keeping the underbrush
cleared away.



A Pisac Musician Inhemts His Flote

FAR-Zh™

s Clost

e Trovm L aadn




Viachn Prechu, the loeas gl Copmmdel. Looks Ldost 20000 Foeetr into the Boprimd e LRLET




)

V..r.‘ R

I ' l".'I;I.' ]



i Ridiée BN Fee

I::II'I'.'I- | ]

""IEL':| it




I .Il*l_

-
L

o
N
| n

Frshiped by

ai o Sun  Wol

| %

AT

h | hatohless




l il W 1 ..__ i __..“ 1 | ._ _. ._ "_. i m _.” ___. 1 | B} 1= ___. il 1

g pajjesa-yanyg paspunig U ngasd naaRgy of U] aanpy suaprnry AUISIM]]  Sluarauy” S sAapldils JWWEEY U1

5 , . R DI ,
._LM! e & 3 S LS ¢ g e
P AR ul.inlhli.l._f:..f..ir.l.l....-n-l.__llil__rrll-"-.

FR——
L ]










Peru, Homeland of the Warlike Inea

At the guesthouse the food prepared by
Letitin  Pinedo, the cook, was delicions,
u.llll"n wgh we were told she was “not feeling
wiell,”

Next doy we learned the ressom,

Abwut 2 o'clock in the morping a subdued
commotion overhead roused us Liriefly, but we
socmt went to sleep again. At breakinst the
manager was smiling.

“Last night the cook had a baby girl," he
announced, “The hrst babv of modern times
to be born on Machu Picchu! Her name is
Domitila Estanislao Incacahui Pinedn,”

After breakfast the next dny Fra Joaniz,
who had rejoined us, Ckscar Goneales, and 1
climbed several hundred feet above the city
and surveyed the ruins from high up the slupe
of Machu Picchu Peak. From an ancient
cemetery we had an impressive view of the
entire city (pages 456-7).

Muochu Picchn is fTamous for lighting efects,
Becagse of pecubiar climatic location on the
efdge of the tropical zone, the city might be
=aid to stick up inte the Temperate Zone,
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 sum rushes down beyond
the rim of western peaks, the ancient granite
gahles and towers fade from gald w black,
and clouds brush the tips of m:—q.,hlmnng
mountaintops,  Unfamiliar night smells of
tropical  vegetution Aoat upward from  the
canvon, and, as the skies clear, the world i=
filled with strange stars unseen in North
American latitudes. Beyond the black saw-
togthed outline of the Inca citadel blazes
the Southern Cross,

In the morning the cooler air above the
canyvim 15 warmed Dy the riking sun amd 1ifts
ta make way for the humid air helow. As
this muoisture-laden air ascends, it cools and
comdenses, so that observers at Machu Picchu
look out horizontally upon mysteriously forme
ing clouds which take shape before their eves,
shift, rise, and disappear above the airy peaks.

Literully, the arme of a visit to Machu
Picchu i5 the climb to the tip of Huawvna
Picchu, the sharp peak which dominates the
city. [ was determined to stand on the very
tiptop.  Oscar hod climbed it once hefore, so
he led the way.

Bevand the main part ol the city and the
hase of the peak lies an area of jumﬂﬂlﬁu
erowth through which we had to fight our way
to the oarrow ridege between the two., Here
we stumbled over more ruins still unoovered
amil  unspepected by the averase  visitor.

Among the scattered stones grew tall
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ZTASSES
which hid sudden pitfalls. Viclious-looking red
and black millepedes more than six inches lorg
were everywhere underfont,

Afterwards | Jearned that this area is a
tavorite of the dreaded fer-de-lance and bush-
master, ac well as the lethal cornl smake,
all of which strilke without warning. Luckily
I saw nothing of them.

Chrchids of many yvarieties were always just
out of reach,

Stout Wire Aids Climbers

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

From there on, however, the climb is just
hard work., From any distance the clifflike
sides of the peak look sheer, but a tiny trail
has been there since Inea times,  This narrow
path zigzags upward o steeply that in some
places u 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 steepl}r Even this scant {oot-
hiil:l wits sometimes lacking where small cave-
ins hod caused Vechoped apertures fringed
with long grasses, We cut long sticks amid
predded before us ke Lilind men,

Diuring frequent stops for breath T saw
many forms of bird life. | recognized tanagers
and fiyratchers and numerois swifts.  One
soft groy fellow with o bluck head Oscar iden-
tified as a grosbeak,

“The fertile Urubamba Vallev iz 4 natural
habitat for birds,” said Osear. “Even from
North America they fly over Machu Picchu,”

Dangling at 1,500 Feey

The trail higher up was bare and moist,
Suddenly 1 slipped.  Strangely enotgh, 1
wasnt sonred.  Somehow, d4s [ started over
the edge 1 grasped a thick tendril and found
mysell sitting with feel dangling out over
nothing. Beneath my soles swirled empty
space for at least 1,500 feet. Far below
curved the Urubamba. 1 looked up into
(O=car's pasty face, and it wes then that
[ felt fear. After 1 cautiously regained my
teet and paused to overcome my shakiness,
we went on.

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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Puya, the Pineapple

's Andean Ancestor

By Muwrorn B. Foster

) WITNESS the dramatic fowering

of the most colossal of all the herbs,

ar Andean’ ancestor of the pinenpple,
I flew 6,000 miles from Florida to the heart
of Bolivin. There, high in the Andes, a mile
and g half nbove the sea, T found a giant herh
of famtnstic proportions, the Puva raimondii,
largest of all the bromelinds in the world,

When the layman thinks of herhs, he proh-
ahly has in mind such familiar alds to cook-
ing as thvme, mustard, or marjoram.®

Botanically, however, herbs ore classed as
seed-producing plants which do not have a
central woody structure, as do our trees and
shrubs,

This herb was a towering =pecimen stand-
ing in solitary grandeur, with its feet 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
flower stalk alone is some 20 feet long, with
o citcamference of B feel. My mind hod
difficulty in accepting whal the eve and camern
recorded (page 469).

When Giant Puva Blooms, [t Dies

My previous knowledge of Puva raimondii
was limited to a botanical description and o
photograph published in 1911 in 8 German
work, [ had long felt the urge to go see such
a curinsity. Now the dream was a pilgrim-
age,

Fortunately, after correspondence with Dr,
Muartin Cardenns, T had been dble o time
my visit with the fowering period of the
anly survivor in this vast locality, many miles
from the other three known groups of these
plants, one in Bolivia and twe in Per

Not in the memoey of anyone in the vicinity
al Cochnbamba had raimondii bloomed before,

The Nowering period s its swin song, be-
cause, when rarmondii shoots its gréat compact
columnar flower bhesd 30 feet, or more into
Ahe alr, it i= the first and only time it will
bloom. Awmd it takes neardy 150 vears to
reach that climax,

Three days after arrival in Bolivia we
finished preparations for the trip to Cuesta
de Huakagui, which means in Quechun the
“Slope of Going to Cry."  Early in the mom-
mg of November 13, 1948, Dir. Cardenos and
| with three local helpers started out from
Cochubamba on that memomble trip.

Dir. Cardenas is the outstanding botanisi

® See "Splees, the E=ence of Geography,” v Stunrt
E. Jomes, Narmwan Geocearnic Masasmse, March,
1949,
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in Bolivin. He knows the high Andes. Ji=
plants, its Spanish and Indian peoples.  Hav-
ing part Quechus Indian blood, he speaks that
Innguage besides several others. He was o
fellow at Cambridge University, England,
before he bhecame president of the University
af Cochnbamba.

Cochabamba nestles on the eastern side of
the Buolivian Andes, the broadest part of the
Andean range. Cocfta means “lake” in
Spanish: bemba s a corrupt form of the
Indian  pamps, meaning “plain™; thus the
name implics a “lake of plains.” This situs-
tion makes Cochabamba an agricultural center,

The mountain Huakagui rises to about
3,000 feer. Tt is rocky and dry, with very
little vegetation.,

Fire Ladder Borrowed to Climb sn Herb

An hour or so before reaching our desti-
mation we stopped in a wvillnge and wen
to the local fire department. 1 supposed the
visit was for some ordinary permit, but it
proved to be for a very special permission,
We desired the Joan of the firemen’s longest
lndder, Dr. Cdrdenas facetiously suggested
that they postpone all fires until our return,
possibly the following day.

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

The lust few miles were a strain on the ok
truck which transported us wearily over the
It hill and around the last curve il we
were startled by the sight of an imposing
isolated sentinel, the great chugui  kicra
("strong puva''), as the Indians called it. To
us it ‘was a noble specimen of Puve ratmondii,

For miles there was little vegetntion to be
seen in those great stretches of harren rocky
wastes: yet there on the mountain Hoakarui
was a solitary “candlestick” to celebrate my

60th birthday,

First to PPhotograph Giant Puva in Coloe

This plant had sprouted from a small winged
seed nearly a century before T was born. 1t had
withstood high winds, shifting of rocks, rare-
fied air, and blistering =un, Its charred trunk
gave evidence that it had survived the fires
which Indians frequently set,

I was humbled before the dignified pian,
I was to be the first 10 photograph in color
and recard on motion-picture film this mam-
moth of all the herbs at its blooming period.
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Puva., the Pineapple’s Andean Ancestor

Cinly four previous hotanical records had been
made since its origing] Jdiscovery in 1570 by
Antonin Raimomdi, an able Ttalian hotanist
(1R25-90).

Imagine a trunk: 10 feet high topped with
a thick rosette of narrow, heavily spined leaves
3 feet long, from the center of which rose a
Nowering stulk & feet in circumference and
over 20 feet long, covered with thousands of
wixy white flowers. The over-all height of
the plont was more than 30 feet.

Jfoot Giant Bears 5,000 Flowers

The 20:foot center cluster contained hun-
dredls of 18-inch bmnches radiating from it
like the spokes of a wheel. In turn, each
hranch contained numercus chaste white 3-
inch blossoms radiating in 4 similsr monner
but extending to the end. In all, there were
mote than 5,000 flowers (page 470).

The tip of each fower branch i4 barren and
serves as @ convenient resting place for hum-
minghirds after they have supped on its nectar,

Althoygh 1 had tried to picture the dimen-
sions of this monstrous bromeliad, the experi-
ence of standing at the foot of one in full
loom was so overwhelming that [ could think
only of such whimsical tales as Afice im
Waonderlamd., The miracle here wias all the
preater when T orealized thiot the tallest growth
of other plant life in this area as far us we
coulel =ee wis not over two feet,

After much effort we managed to place
the ladder to reach above the spiny foliage,
antl from there on up it was reéally a Jack-
anif-the-beanstalk climb, Tt was Jucky we
had browght a ladder, for otherwise we should
have had to ruin the plant to procure some
if the [Howers,

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

We did not sulve the myzstery of the loca-
tiney of this =olitary plant, for it was far
from the known present range of this species.
Not another plant of any age of sige was 10
bie fournd on that mountain of Going to Cry.
And pow, this plant with its flowering period
neariy aver, was soon o return (o the earth.

Mystery of @ Wandering Plant

Was this lone 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. Furthermore, the spot is some
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300 miles from the nearest existing group of
Fuya raimondis,

Perhaps an Indian had brought the puva
there a8 o small plant to serve as i torch for
his grandchildren to fire on some fiesta (day.
Unfortunately, this practice of burming the
drv plant and flower stalk, full of seeds, has
destroved many of these noble bromefinds
(page 479), To celebrate a fiests with flames
shooting 50 feet imto the air is a lempiotion
not to be resisted!

Several months after our visit, Dr. Chrdenas
sent a helper there to procore seeds [Oor me,
It was too lite. The giant had crompled to
the ground, having been burned before the
seerls had ripened.

Must of the wther of puyas grow
in big groups; thus a single plant produoces
many flowering heads on creeping trunks,
These send forth new offshoots each vear,
creating a massed group often covering a
large aren.

I have Tound a few specivs in the bromeliad
family, such ns Pwva resmondif, which are
true monoca lants which develop ni
ofizhoots either hefore or after their maturity.

Poya Seceds Have Litde Chance

These particular species bloom it onee,
then die after their seeds haove 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
Leen caught,

Not even one chance in a million do
these seeds have of surviving and becoming
a mature plant, for sorvival mesans a never-
ceasing endurnnce test, a fight for life which
starts from the tiny seed, little more than a
guarter of an-inch long, and colminates in the
| 5-year-old plant which we had come to
ardmire.

Fire. irost, wind, relentless sun, some snow,
and dimost no rain—thedse are the handicaps
this plant meets when (ryving to grow on 2
soilless; almost barren mountainside,

Lower an the side of the mountain grew
another puva of a different species, Pave
tumierensis, o dwarf (rorely over 18 inches)
compared with the lofty rarmondi.  This
small one grew i profusion pmong the rocks,
It might have been camouflaged from view,
ay nenrly tocklike was its coloring, had it
nat been for the brillinnt Jittle red fowers
appesring upright and sparkling like birthday
candles vver the brongzesd head,

The genus Puve is primarily an Andean
proup, with a few outlying species found near
santa Marin de Dota, Costa Kica, i the Sierra
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From Puya bamuta's Sugery Heart Comes an Indian Drink Called “Juice of Red Water™

Eruidorians eal tendes shoots of the plant's stifi Tolage. Tt best-Enown relative, the mosspple, s
mnny sl fraite all fused 1mla une I|_|'\.|'i||_!-\. bty , '.j|||li|'_l iy whilety 1 higptisgs siredd= Bramlisn lodians {or

centuriss have woven s-clolh, stronger than sisal aod softer than linen, {rom the fibers ol Nroglazmra varingals,
snather wselul beamelaid., Curving leal spines of Puva cldlensgs bte somolimes gsed gz fahhooss

Wevada de Santa Mara, Colombia, and on
AMount Rocgimpa, British Guiana.

More than 100 species have been Tfound by
plant explorers in the past hundred, vears,
modt of them srowing in bleak, barren Areas.
In Costa Rica the endemic Puve dasviorandes
grows at 10000 feat in wel, swampy areis—
in fact, often even in water. This condition
1= ol COmmoOn Among [avas, which are L
erally known as dry land plant life,

Al swhile hotanizing 1o Cidomibia, [ found
DLV Aas '-t'l;'|'|1i1'||_""|_'_ it of ';11;1|-|_-'_ Ui the heiehis
al the Sierrn Mevadn de Santa Marta, that
mrjestic and very old South American range
much older than the Andes, we found several
species of puvas growing in wet, moist areas,
their toots submerged in deep beds of sphag-
num tores,  On the high paromo, mostly
prasslands, where wilidl horses have roamed for
many vears, the puyas mark their witer holes,
st below the glittering glaciers,

The puvas, oldest geous of the bromelind
family. were, | im convinced, onginudly swamp
13]:3[”.4 growing slong the westernm coast of
South America, angd were gradunlly lifted up
when the lolly Andesn range rose in one of
the mist  extensivie  [ace-lifting  operations

of recent geologic times.

Flowers Clothed o Resist Cold

[n spite of the heights 1o which these moun-
twins have risen, the puvis have kepl pace.
With pure Andean tenncity they have adapted
themselvies (o elevations os much as 14,65
feet above sea level) there 1 found Puvae
fosterigna, o new species (pages 474 and
177

Up there the plants are prepared. for cold
weather: their gorgeous torquoise or teal-col-
ored flowers are generally embedded in tufis
of rich brown wool. Like the llama, the
Andean beast of buarden, these puvas enjoy




Puya, the Pineapple’s Andéan Ancestor

those high snow-hlusterad mountaiosides and
are similarly ¢lothed to endure j1.*

In all my  extensive explosation for Lro-
meliads 1 hawve found oo puva that lives at
any elevation below 7.000 feet.

As one of the bromelinds, the puva belongs
th o lorge plant family, the Bromelincese,
comtaining nearly 30 genern #nd 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 Spuanish Moss Cousing.

Inured 1o hardships, the hrameliads Aourish
Iy sun or shade:! in deserts, on oceansides, in
awiamps of jungles: on rocks, bark, or palms.
Arry clouds of bromeliads beard our southern
forests wnd dangle Trom telephone wires with
no visible means of sustenance,

Thiz great family usually goes unrecognized
hy the monbotanist, who refers to its spiny-
leafed members as “cacti,”  But, whether he
recognizes it or nol, the lavman sinks his
teeth into-a juicy bromeliad whenever he eats
pineapple, the globetrotting Amanaes comosus,
When he rest< on a cushion, he mav sink
mto another bromeliad, Tillandsia wmeoides,
Dixie’s Spanish moss,

These two represent the extremes—the ter-
restrial pincapple, mooted in earth; amnd the
epiphyviic Spanish moss; o rootleec air plant.
Most bromelizds have roots, but in many
spcies these serve not as mouthe but as props
for the opright plant, which alsorbs food
through its leaves.

Hromeliads  developed  their  air-feeding
habits, i1 s presumed, when, encountering

dark, choking jungles; they tnook to treetops

fur simvival, not as sap-suckine parasites bl
as  selfeproviders.  Ong  tree-borne  species,

Aechmen vomifera, weighs up 1o 123 pounds.

A Tuwyn Eaten Like Celery
After returning from Huakagui o Cocha-

bambi, we made n hureied teip to the near-by

mountain Tunari to collect other puyas, nnd
cxpiecially the herka, o hromeliad { Tilland sig
ralicila) the heart of which is enten by the
natives as we eat celery,

After ¢rossing the pass at the ool of the
snowcaps, we reached 14,000 feet, Hoere the
snows are frequent but Hght., The peaks
above are continuouzly sheathed in white,

Settlements arg scarce.  Except on 8 Tew
sottered, privately owned hiuge ranches, there
= no homan habitation.  Thoueh domesti-
cuted lamas often wander far from habita-
Linm, they return o their shellers at night.

A person from other lands shivers in this
high, cool, thin air, while the lama and the
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Indign are well adjusted, The atmosphere
i= so clear that the visitor sunburns easily,
The largest vegetation in mest of these areas
consists of the strictly Andean puvas or low-
growing cacti, which, strangely, are reluted
o those [ound in Argentina and Mesico,

Starting our descent, we teached o small,
ghittering Inke formed by melting snow, We
testedd the temperature of the amasingly clesr
water where we saw swiftly darting trout.

Within a few hours we had gone steadily
down to Morochata, 4 town of over a thou-
sanid people.  All were housed in mud, stone,
andl grass-1hatched houses.

After o night here we dropped down into a
valley 3.000 feet below where o mnoist and
more fertile ared greeted wus,  Here avocidos
thrived; flowers, vegetables, ol grins were
encoirnged,  This was g welcome change from
the calid puma, the name Tor the higher, bleaker
parts of the Holivian platean, where we slept
under five coarse ruglike blankets,

Desconding Ladder of Yegotution

To experience even greater changes in vege
tation, we crossed over the Eastern Cordillers
for v collecting trip down into the tropical
rain. forest area in the deep vallevs far below
Cochabamba to the east. Much of the way
wis slippery for a truck: 1t was dangerous
to travel without chains on the tires. For
g sightseer it-would be a most uneomiortnble
trip, Tt for a botanist it 15 paradize.

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

Here, on just one slope of the Eastern Cor-
dilleta, copld be seen the whole range of tloral
families covering the coastal area of North
America, Starting with plants typical of the
colid States of Maine and Vermont, one can
get down into Pennsylvanin, Marviand, Narth
Caroling, and Florida-type plant life by voge-
tytional changes within a few hours' travel.

As we approiched the Florida temperature
zone and subtropical growth, we encountered
small avalanches. Things began to ook dis-
courpging: each avalanche was larger than
the last one, and a mean drnzzle was falling.

Just ahead, a recent avalanche had piler)
a mass of rocks, sofl, irees, and shrubbery |5
feet high, shutting off the only possible way
of travel. The road was barelv wide enough
for a truck, amnd the sheer drop of 2,000 fee
Lo our right was not invitine,

&S "Camels of the Chude" by 'W. H. Hodje,
scAiTieNAL Gmmowapmmae Manarisy, M, 1946,
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What to do with the truck? There was no
turning around. How the driver muanaged to
back the tryck up the mountain around huirpin
tirn after turn, until we reached a space large
enough in which to turm around, 1 shall never
know. Under such dangerous clronmstonoes
the South American driver seems 1o be at his
best. In spite of o terrifying experience, we
arrived safe in Cochabamba late that night,

A Thrilling Flight Across High Plains

For my second experience with Puyve v
mioieler 1w from Cochabamba to La Pazr,
capital of Bolivin, The flight across the high
plains northwest of Cochabamba was thrilling,

With letters of introduction (o Bolivian
Government officials, T was able to arcange a
trip to the ancient granite mountsin called
Comanche, Since the authorties were inlet-
vated in my suggestion to ndd more native flora
such as puyvas and cacti to the new botanical
garden, they gave me every assistance,

For miles a3 we crossed the desolste puna,
we traveled due west in the direction of Pero,
thén turmed 2outh. In the distance we could
ape the hiazy blue of earth’s highest steam-
navigated mountunin lake; Titidacs, lymne dat an
elevation of 12,500 feet, Here the sun and
the moon were born, avcording to Avmaora
legends,

More than 110 mileés long, 50 miles wide
at its greatest width, and 1,000 feet deep,
Titicaca 1= surrounded by mountains. Within
itz perimeter are several sizable islands, Coati
and Titicaca being the most important. The
water remaing =0 cold that a man who cap-
sized from his fragile balsa craft would have
no chance to swim far before being paralyazed
(pages 483, 404, 495, 494]).

Caold and Depressing |s the Punoa

Dismal mimotaony in the vegetation of the
landscupe greets the eve in this pung area. |
arw no tree, Very short vellow-brown ik
prass covers the ground without the wsual
sparkling green. Sparsely scattered, n few
bulboue amaryllids seem to survive, although
they remaoin underground most of the vear.

Here and there we spotted a few low mounds
of “mosaes " which are not mosses but rela-
tives of our sunflower, ‘These are miniature
Compact shrulis coversdl with thousands of
tiny white Howers, They form mounds tighter
than ordinary mosses. hugzing the earth to
keep out of the drying cold winds,

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

The National Geographic Maguzine

more like the wet trail of some prehistoric
giant reptile.

The climate i just ns cheerless and monot-
opous as the landscape. A constant raw, chill
wind amd meager dung fires in a poorly built
shelter are hardly conducive to a cheeriul
sutt],  Undoubtedly this cheerlessness has
influenced  the Avmasi Indian’e  taciturn
character (page 480).

Sources of food and water fdre mesger,
Diried mots and manure are wsed as foel.

The lowly Indian who shares these lonely,
Llenk spaces with puvas and Hamas would
find it difficult to accept Jower altitudes with
fertile soil and easy living conditions.

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

It wias hard to understand how our Indiin
helpers, clad in scanty attire and barefoot,
coitld tolerate the cold of this early moming
as they rode in the back of the truck where
the only windbreak was provided by the
hodies of their (ellows

Althovgh warmly clothed in red Aannels,
woolen shirt, heavy suit, extra coat, swealer,
and @ rubber rmincoat over all, T was hug-
;ﬂnn; myvsell (o keep' my teéeth from chatter-
ing. And 1 wils up front heside the driver
with a hot engine 10 keep my fest warm!

40 Giant Puvas All in Bloom

At lomg last in the distance we saw our
objective, Comanche. Out of the svast plain
extending far beyvond wision jutted this time-
hewn grapite mountmin in splendid isolation,
covering a sguare mile-amid the miles of bar-
ren vasiness. [t appears to be oot of place,
for there i3 nothing else lke it az for as the
eve can see—amd you can see far up there.

That ancient mountain gracdueally revealed
an amazing picture.  Grouped here and there
among the ginnt granite boulders were nearly
400 plants of the Puya raimandii in varving
sizes. [ counted 40 in bloom!

What a sight!  The solitary, solated speci-
men near Cochabamba had beem a thrill
Now 40 times that! 1 was overwhelmed, No
Indian hand had planted this colony (pages
464 nnd 3478),

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

Surrounding some of these gald.: {nf-rl chct
wire clustérs of blue and vi-:rIEL lupine set
off artistically by the orange-petnled, daisy-
like senecio,
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The Batamizing Author Callegts o Bromeliad Specimen in the Bobivian Andes
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ington, D, C,,
at Harvard,

Herbarium specimens are difficult o pre-
pare, except for the simplest ferns or grosses;
those of o puva are a real challenge, Never-
theless, from the first Puve roimondii which
I visited, Howers, flower bracts, leaves, 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 proof of our efforts, a8
neither herbarium sheets nor words alone could
possibly delineate the structure of noble Py
ritmondii, My records of the one Huakacui
sprecimen had to be complete, since the difficul-
ties and complications of geiting to the large
colony of them near Comanche might have
bern imsurmoiniabice.

In this highland of the clouds one can
nlways expect extreme contrasts, snd in so far
ns comparison of size of plants 15 concerned,
I certainly founc the extreme In contrasts,

Here, enly a few feet from the huge puyas,
I found the smallest member of the hromelhad
family clinging tenaciously 1o granite boolders,
Tt was a miniature tillandsia, barely an inch
high, growing in close mat clusters, It had
no soil for its sustenance, fust a hore rock
for its roots to cling to and only the elements
in the air for food {(page 404},

Both species of bromeliads, largest and
smallest of their family, living side by side,
were here long before the Inca civilization
started, Like two tribal representatives ol
that empire, the Quechua and Aymard, they
still hold forth with tenacity.

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

Two Tribes of the Bolivian Highlands

The Avmard, who lives on the higher levels,
qeems (o have an outter lack of sense or Laste
for the beautiful or picturesque, His only
reaction Lo Nature seems to be toward the ele-
ments that cavse him to {ear for his person
or hiz few possessions.

At Comanche the few Avmaras toiled day
after day cutting by hand the blocks of gran-
ite rock used for years to pave the sireets
af La Paz miles awav.® They were as silent
and stolid as the rock they hewed,

These Aymaras predominate in the high
region of La Puz, Oruro, and Potosi.

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

and to the Gray Herlariam

The National Geographic Magazine

Ecuudor 1o Chile, Thev nre far moreé ap-
praachable than the Avmaris,

The women are known for thelr voluminous
skirts. colorful shawls, and high white hats.
They love their colorful attire as much as do
the Mexican or Guatemalan Indiane. Tt 2eems
o compensate for their drab homes and sur-
moandings,

The men work in the fieldd, mines, or fac-
tories, bul the women hive their own fruit
wnrl vegetable market or dress goods shop,
Thev chrry their entire stock for the day upon
their backs in colorful shawls. At a moment’s
nutice they can “set o r{] ore” anywhere.

Alone, sitting on curh or doorstep, in groups
in the market or at the railroad - station,
Quechun women are quick to place their goods
on display; if there are no other buvers
around, they start selling 1o one another.
Their skirts of brilliant coloring, often hand-
decorated, contain more than three vards of
heavy hand-woven woolen fabiric and form a
comfortable mass to si upon. whether on the
ground, curbstone, or market floor (page 472,

Thete are still thousands of puréblood
Quechuns and Avmarias, bt there is no longer
a pure Quechun or Aymard culture in the
ense  that it existed before the Spaniards
came. The culture of the present-day Indians
is mixed with that of the white man, and,
although the Quechua and Aymant languages
continue to be spoken, both have borrowed
many wores dnd some constructions from the
Spanish.

Huge Herb Threatened with Extinetion

We leit 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
puyvas would gradually fall vietim to the
whims of 4 people who, to break the monotony
of an otherwise colorless night, would thoughl-
lessly destroy them,

This 35-foot puva, living side by side with
its inch-high tillandsia relative, should be pro-
tected by law., A national park, such as those
in the United States, would give these rare
planis the protection they deserve,

Of these two extremes, the pyemy tillandsia,
independent of soil conditions and oo insig-
nificant to be noticed by anvone except
botanist, needs no protection.

But Puvae reimondiy 1= vulnernble in its
majesty, Belore it 5 too late, we hope that
something may be done to preserve it

*See, i the Narmowal Geoowarmic  Maoarrse
“Bolvin—Tin Roof of the Andes.” v Hinry Albert
Phillips, March, 1943 ; “Heart of Avmarh Lam],™ b
Srewart B MoMillin, February, 1927,
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New National Geographic South America Map
Shows a Continent Coming of Age

HEN Francisep Pizarro wos {aced

\;i,}' with mutiny on his southward expe-

dition to find the Incis in the 16th

century, he drew a line in the sand from
EaEsl (o wesl.

Pointing 1o the line, the congquistador said:
“On this side are toil, hunger, nakedness,
drenwching rins and storm, desertion  and
death: on the other side, sase and pleasure,
There lits Pert with jts riches: here, Panama
In its povertv., Let each mun choose his own
destmy.  For my part, T go to the south.”

Totlay South America: is finding itself heir
o riches Pizarm never suspected, notahly
mountams of dron and subterranedan lakes
of il

To provide a timely picture of the vast
solithiern half of our hemisphere, the National
Geographic Socjety has prepared the new 10-
color map, “South Ameriea.” dssued as n
supplement to this October oumber of =
National Geocrarmic  Macazing,  More
than 1,950,000 copies have been printed to
supply The Society s world-wide miemhership.*

The mup shows a continent coming of age,
Red stars indicating airports spungle even the
deep interior,  New fowns linked to the out-
siche by alr have sprouted in the heart of the
continent b dreas only a few vesrs ago as
little known as any on earth outside of Ant-
arcticn.

Vinerueln bristled with oll-well svmbaols,
and now the life fluid of the machine age
pours also from fields in Argentina, Peru, and
hall a dozen other countries.

"™Sewly 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:
mieln.  Sone 50 miles south of Ciudad Boli-
var they found o mile-wide, 11-mile-long
mountain named La Parida ("Newly De-
livered Mother)., More than half of it
turned out to be solid iron ore.  La Parida,
renamed Cerro Bolivar, rivals immense re-
sources  of iron alfeady known in Brazil,

From the huge Urucum mnnganese deposits
near Corumbid in southwestern Mato Grossno,
Bragzil, the same company expects to get an
annund 100,000 tons of this vital steel-making
mineral,  Other lirge manganese sources have
been found on the Amapari River in Brazil's
newly creptéd Territory of Amapa.

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

45F

Brazilinn State of Rio de Janeiro, one Imtiol
prblemn was the employees’ habit of blithely
departing for a three-cay fiesta, leaving fur-
naces (o coal.

Despite the growth of industry, muoch of the
continent i< still in the ploneering stage, South
Americn contains only 14.7 persons to the
sqquare mile, compared with 145.3 for Furope,
17 {ar Asin, 21.3 for North America. 151 for
Africa, and 2.6 for Australin.

Pioneering in Reverse

In the United States, when peaple hegan
to find out about theit country, they started
on oot or with canoe or borse and gradually
worked up to the airplane,  South Americans
reverse Lhe process. When Brazilians récently
mapped their nation, they started with an
aerial survey, followed it up with automobiles,
arntl finally, in isolated spots, with oxcarts arid
dugout canoes.

The 1930 picture reflects the enormous in-
crease in-geographic knowledge brought about
by the exlensive guvernmental, military, and
Private surveving that resulied from Woarkd
War U and the search for new sources of
petroleum by oil companies,

Fourth in the National Geographlc's post-
war continent series, the new South America
map containg more changes in phys<ical de-
tnils than any of the others, including Africa.$
Even the dense, silent jungles have been vield-
ing the secrets of their geography to men
riding the mighty rivers or ilying nhove with
cameras clicking.

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

S0 barbarous are some of these jungle lands
that when U, 5, Air Force mapping planes
dipped low, savage Indisns launched futile
spears and arrows at them.

Poisoned spears greeted men exploring for

* Members may obluln additional coples of the new
map of South Americn (and of &l standard maps pub-
bshed by The Seciety) by writing 1o the Nationl
Crvagraphne Socrty, Wishingten 6, DD C. Prices i
United Staten and Possessions. £0¢ ench an mper; £
o Hoen; Index, 25¢, Outslide United States and Pos-
seszjons, T3¢ on paper; 5125 on Tinen: Tndex: 506, All
romittances payable in U, 8. fonds. | Postage prepbin

VPrevions maps of continenis in this pestwar ieres
werr: Afoea pod the Arabian Penin=ula, Murch, 1920
Europe and the Near East. Tune, 1939 and Awsiralia,
March, 1048, Al are still ohininshle
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petroleuny. arcund Shell Mera in Ecuador,
These were the calling cards of primitive,
much-feared Indinns known as gmeces, which
Cmeans Venemy'' or Vrebellions”

In contrazt with the wild hinterland stand a
few large cities of long and proud lineage.
What is the t]!urd higgest cily in the Americas?
The answer it Buenos Aires, capital of Argen-
tinn. With 3000371 inhabitants, it ranks
behind New York and Chicago and nhead
of Philadelphin.

Though smaller than North America, the
nelghbor continent = immense. The world's
fourth larpgest land mass, it woukld stretch irom
the Panama Canal to Thule in northern Green-
lnnd. It= width, from Poita Parinas, Pemn,
to Jofo Pessoa, Brozil is 17 percent-greater
than the maximum width of the United States,

All this tremendous area is shown on a 28-
biy-3944-inch sheet at n scale of 126,53 miles
to the inch, For the first tme South Americs
is mapped on the Nationid 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 ofl pipe lines; roads and rail-
wavs esisting amd wnder construction.

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

In Braxil’s mineral-rich State of Goids n
rivad i1s being pushed north {rom the sulhend
at Angpolis to help open its (reasure-trove of
nickel, quarte crysials, and diamonds and o
aiil the mflux of farmers,

Highway of the Hemisphere

A heavy red Tine on the map, with some sec-
tiong marked “Under Construction,” shows
progress on the great Pan Amenican Highway
system.  Moat ambitious road project in his.
tory, the highway will some day siretch from
Fairbanks, Alaska, 1o Patagonin.

South American branches toke the traveler
through Venezuela and Colombia and on to
Ectador, where he can straddle the Ecoator,
stuned with o foot in each hemisphere, and
shiver in an overcoat because of the altitude,

Down through Peru runs the part called
the Franklin D, Roosevelt Highway, Ar Lima
the motorist-adventurer can branch off and
cross the main range of the Andes at 15,859
feet. In no other plice in the world can one
drive a passenger car to sach an altitode.

The MNuational l:';'-f_'ugrﬂphf: !"Ir].'tguxinr

Of the 6,942 names on the map, mist are
Spiinish or Portuguese, Others are Indinn,
such as Llanguibue and Titicaca,

Anglo-Saxon  vovagers around the Hom
have left place names on that stormy roule,
Staten Island, Lennox Island, and Nassay
Bav mighi well make the reader think of New
York City and wicinity., Londonderry Tsland
and Commish Bay could easily be part of the
Briticsh Isles. But these places, spelled in the
Speinish manner, are found on the southern-
mast tip of South America, along with such
nther incongroities as Bahia Cook and 1zla
Diague de York,

All of the place names in Brazil huve been
recently revised in accordance with the off-
cinlly sdopted simplified spelling of the Portu-
suese language there, and these appeuar on the
National Geographic mop for the first time,
Brazil has also lnunched 8 nationwide pro-
gram which will Ergely ehiminate duplication
of nomes. Aliny have been shortened, too
For instance, Vitdrin do Alto Parnaiha is now
simply Alto Parnaibu.

Une of the sewest towns anywhere appeirs
rrn the south America map. "wnr Argentina’s

Ushuaia, southernmost town in the workl, Em-
presd Borsari mushroomed almost osvermnight.
Here live several hundred Ttalian colonists
brought over in 1948 o further the Argenting
praject of miking Ushuaia into a noval hase
anid tourist port.

Tovwnx \-\r'ipt!-d from Mop by Meoasles

Among the deletions arée many towns ansd
villages in the Madre de Dios and Loreto
Departments af Peru. Most maps still show
these towns, bul (heir mhabitgnts have virtu-
ally disappeared in the wake of a dendly epi-
demic of measles, Those who survived moved
out of the area or settled in such places as
Pinguen, which now appears on the map,

The new map has ten interesting and im-
portant inseis, One gives o closeap of the
Pangma. Canal, Another shows the position
of South America in the Western World, A
third emphasizes the continent’s phvsical geop-
raphy, from low green jungles to icv-white
Andean helghis: blue stars mark sotrces of
major rivers.  Seven of these insets show
Bsland groups belonging to South American
countries but lving bevond the map's horders,

* For a fawinafing description of how maps are
made and o gmphic explanation of this and other
projoctions n=d by cartogmphers, see the National
Goographle Sodety publication, The Bound Eorth on
Flal Paper, by Wellman Chambeclis.  The new' edi-
Hom 18 ilfostrted  with 117 dmowmers by Chardes 'E
Riddifond, phatogeaphs, apd maps. Coples may be ob-
taired (rom the Mations] Geographic Sodety, Wash-

eton 6, 1), C. upon remittance of 75 cents each
in U 5. funeds



Strife-torn Indochina

By W. Rosert Moore

N THE MAP Indochinag bears a stril Eian !_'- this VAT Viel Nam repched the
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more than half the country’s land -area;, have division such as Korea's 38 parallel, which
remained relatively quiet, bhut the turbulent cut the country in tw Instend, Ho Chi
new State of Viet Nom has been I the news Minks (ollowers, now known a3 Viet dinh
zn often that its pame 15 now more Tamilinr  bave gone underground and are waging i
thun were thise of the prewar provinces vigorous  hit-and-hide  goernilla  campang
Fonkin, Annam, and the French colony of against French forces and ogainst Viet Nan
Cochin Chins—yirom which it was created, villages guarded by local militia {(above]
FEvery nfcht when 1 was in Saipon in April
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Indoching, Key 1o Southenst Asia, s o YVitul 1iI-"u-"xu‘ Front. Like Korew. It Borders Red China

Whert President Troman last June 27 mtervens

fary asmstance (o French lorces- Dghting o foor-vear wor i Indoching
Studes, with their bin, rubber, and ofl. appeared to be the sake,

china's eities gl vialleys
o Uhama to Giall of Siam
17 mullons

22 al Indochindt's 17
French sireet cafes, and the early curfew hadl
been fifted on traffic between Saigon and the
tiljacent Chinese town of Cholon (page 308).
Cholon's night clulis and casinos again were
husv,

Along rouds and ot raflway bridges high
walchtowers had been bullt to guard against
marauders, 'mze targeis for the guerrillas
were the military convoys moving between
towns,

“What part of the country &= Viet Nam and
what Viet Minh?” 1 asked in Saipon, Dalat,
and Hanaoi,

“T1 all depends gpon the time: much of the
country i Viet Num by day, but Viet Minh
by might,” wns the gist of many answers.

French troops  heave cleared out many
pockets of resistance, so that Viet Nam palice
have hieen able o take control, Bebel forces
have been droven from much of the rich rice
argas ol south Viet ' Nam (formerly Cochin
Uhina) and the broad Red {Rouee) River
dedte in the north, Crops now can be planted
and harvested to feed Viel Nam’s 22,000,000
preople,

From Saigon I flew to Dalat, resort hill
town 1350 air miles to the northeast.,. Homes
sprawl in the midst ol pine woods heside a

in Korea, b dmilarly, directed the acceleration ol miff-
Burma, Thailand, ang the Mulay
Frunge, the proteciing power, helil Indo-

Hebale led by Mescow-trained Ho Chi Minh contrelled mountains and jungles
Fiphting centered In Viet dom (meaning “People of the South™), bome of
Comboda amnd Laos, other pariners in the union, were eelatively peaceful,

lake at nearly 5,000 feet elevation. Bao Dad
spends miuch of his tme here, rather than in
steamy Saigon, provisional capital of Viet
Nom.

Big Game in the Hills

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

Today it iz pot possible to drive an auto-
mobiile the length of the old Mandarin Road
( Kotte Colondale No. 1) from Saigon to the
China border as | did 20 years ago.* Con-
sequently, T missed revisiting the coast towns
and spectacolnr lund- and sea-scapes where
the mountains crowed down o the coast

Nor-is it egsy o get to Hué, old capital of
Annam,  Here, uniil war swept them zway,
sirvived the anclent court customs and cos-
tomes pattorned after those that once existed
in Imperial China.

* See "Along the Old Mandsrin Hoad of Indo-
China.” by W. Robert Moore, NATIONAL GROGRAPILG
Magarine Augast, F03T,
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W ommunisiy, No: Colonialism, Never!
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Ciuffed Tider Fastens Glassy Eves on a Ceremony ol Saigdon

Soulhern Yt som's aovernns it kbl antel =ik robe) blemdls 8 THEER yrial | L.e-van-eovet, & 1 )
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atiel wild cuttle, teeming 0 Itdochina's hills and jonples, make big-game bunting & popalar-spord
wrgument, The people themselves had re The Laotians belong to the same race §s
fised 10 helo destrov it safd the headman, the Thai, and ‘their speech enabled me to

ard had argued right up to the moment the
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Grected by Americnn Flags

At villaees am] alone the rogds we mel

clustérs of people.  Men and women dressed
in Jone Black tunics and troosers stood 1n

sEmrn e Younpgsiers waved printed
American flogs. hastily buoile
arches hung the red-striped yelliw flag of Viet
“am, the Stars and Stripes, and the Tricolor
of France., together with sncientl hanners am
shogans {pages SO0 qnd 503 )
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cattle. Despite thei
okt of the rice helds were planted o
tood vivid green with a new crop.

From Hanoi T crossed to. Vientiane, in the
kinedom of Id This maimn comméercial
LCIWT sint of the government perches on
the banks of the broad Mekong north of the
hig eastern bulg Thafland (Siam). Be-
rmuse of nasition, miich of its '
seith Thailand, as i= that of all Lans,

Here and ot Loaneprabang, where the King
resides, the people seemed happy and care
free. 1 saw serions-faced youngsters, 1
e many: In Viet Nam

here hils o
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make mysell understosd with my halting,
half-forzotten Simes

I vs Lo nide upstream
from Yientiane to 1 LIATVEDT yhane |'|j..' Ml
motor-propelled dugout canses that ply the
river. ‘We reached there n an hour by plan
The FaLiny [ the

that oftém hitng over Luang-

talkkee uhont 12 davs

six-fnonths RECLSON AT

fogs
he valley keep
prabong i fsolation much of the time.

Nestled amid mountdins, the town
1 Shangri la.  Its numerous Buddhist temples
and the Ring's palace have the same pic
turesque architecture az those in Thabland

5009 ).
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The Crown Prince Entertains

Ring

crippled

S

ang  Viong agedl
Many of the government dut

s
e fall
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i the Crwn Prance, Tiio Savaneg Vatlana.
I'he Prince and his princess entertained us
ane  eventng it the palace, fter dinner we

the King's
Buddhist images, Ol
ured pold statue called
this palladiombike bgure tl

e day
cupation, a
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wieeless collection of
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Phea Bane, From
e Clty wels ks name,
during the recent Japanese o
Japanese soldie
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sidewalk Vendors' Stands in Pnompenh Move with the Sun, Secking the Street’s Shady Side

Kubber balls nnid clothing catch the eve:; sioe

SLALTIE® WAS SACTE

LOF £l |_'|

o picked it up and started
Belore he reached the bol-
Listty o [ill and, as the Prince
eXpressed it hiz blood all ran oot

(Jther  Japanese waiting outside
Decame frightened. Their officér ordered thad
none should touch the Buddha, A palace at-
tendnnt thenm rescued the Phra Bang and
restored it to its proper place

Later we moved to the front termace and
wiltchel dances, ~ome of the acts

i1 ;||.-|.;|:-.
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sitleliers

ancient
were drawn (rom Iocnl folk tales, others from
the classicml Kommea yong.®

Froin the darkness of hoge palms border-
ing the central path leading to the terrace
nctors emerced snd wove thythmic patterns
as they danced slowly toward us. An orches-
tra of drums. gongs, and xviophonelike in-
struments played in the shadows.

'he epic Apght of Rama and his ally, the
monkeéy god Hanuman, against the evil mul
tipte-headed King of Lanka was the only
strugple T saw in thi=s portlon of Indochina

Hut Lacs does watch its frontier bordering’
on Ching. '

It was April, Cambodian New Year, when
we arrived at nompenh. To offer @ greet

*See “Papeantry ol the Smmese Stage,” v D
srmakul, MaTtrowar Grooowaprnme Maocarwe, Febrouoary
1947

) siEns are in
wers 4 4 bovazhop; these matrow steips ol palng kel

overy apen-aie merchant will be oon the opposite s

intunes.  Hy

Chinese, One shor
PPELRA T |"|l|-1|1'|:;l =T

Mt streeh.

ing, we called on French-educated 28-wvesr-
old King Norodom Sthanouk. Abfterward we
wittched hiz court dancers perform ancient
clossical plavs.

(ambodiaz is rich o0 traditions. From the
Gih b the 13th centures the coontry il
some of Ltheé most elaborate structures Known
o mun. The majestic ruins of Anckor, near
the large lake, Tonle Sap, 1530 miles north-
wesl of Pnompenh, attest thot fact (p. 5029

Hut the proud civilization of Angkor was
recuced By frequent =1 anese
armies,  The political associntion that hnos
taken plice and the Buddhist rellgion
which both countries share have contributed
toward thetr similaniy. The roval palace and
many of the temples today are Stumese
architectural =style.

I
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A Spick-and-span Town

Pnompenh 8 o spick-and-span town, half
wuropean, holf COrnental o appearance, 11
ains its mame from the temple-crowned hill
{ Penh, which stinds in midtown,

the hill

.F:I—I

" _ T

}
15 -4 monument
poang Sisowath flanked on

Cambodian women bear
ing oiferings and on the other by a soldier
Degjcde a plagque. It commemorates the return
to Cambodia of three provinces—Siemreap,

Ln one side of {1
showine: the lite

o =ifle by Lhree
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Twin Dugouts, Laghtly Bridged, Ferry Cars Across an Arm of the Melkong at Lusngprabang

Ul the [nr bank geow areca palbas, sebose chewy [rudt, the Detel put, backens Soutbedast Asin's leeth,

Si=ophon, and Battambane—aobtatmed from  traied by the men and the ideass of Viet Minh
Ulunilapd by French freéaty i 1907 Members of the Natomal Geopraphic Sooety o

In 193] n oew Dooodoary Ei'-||III|' Wit alde to Tollivw fighting In Koo pnd news of ather
I | | - . ¥ ' - --I - I- - - = —_— : - A FF 1% ! I"' I'I- i s Ly | 1 o= .-- 1 | | . 5
irbitrated Dy Joapan arwd, with some modifica Uty --1;_‘- tar diast by con -l:l;l“-— ETEnl Heues |
: i par) { o b ' [ Bf- ] ATTONAT. LiErEINAFEN] EALGAZTNG In  wihich
Hons of boundary. the threg provinces were ' :
' | Rored. Japan, Formasg, and other reglons are . de-

d

awnrded to Thalland. After World War IT  ibed, ‘mapped. apd plictured. Thucly articles ol
they were again retumed to Cambodia, recent date follow
Chutstanding geographical feature of Cam- "Roaminzg Kares South of the Tron Curtain,' s

ot 1= Donle Sap, the s ol Swest Water, Eingo ‘de Chetelat, June, 1950 |apan. Tries Fr
tham s Ramd.” by Frederick G, Voaburth, May. 165
"ieimawa, Paohe Chotpest) P E arerd, 13T

hannel 1o the Mekong River ol Pnompenh.  “Towiing the Ching Segs” 18 il=. March 3

Luring the mainy season part of the flood Formosa—Hot Spot of the Fut," by Frederick G

It 15 a colossal reservmr hnkied 3 Lo

ruzhing down the Mekong [HHITS throuwh the Vishiorgh, February, 195 A Womnn Palnis 1)
- P : . o PR _ : Tinetnns by Lalupee, Mayv, 194 Powor Coms
channel into the lnke. When the Mekong 5 0" 0 pufiing” by Nekon T, Jobnos and W
(! s, e aclion 1\ TeEverse ind  the o Rubert Moore, Seplemiber, 1940 "With the T 8
[ 1E i II.II;:I'II.' 15 :-I'I.i'.!|| WAHLErS, ATy o RoTen v Lt (sen | ifi' B Hediee Tun
A | molored over the foads ol Usmboid kg, Flid 4l Hackwood nan Lnns Anwicichn O
" i N - b m! i { ] ! i i B [~ & ] ¥
the countryside seemed quiet. In g few (SUPetion” by 3L A Hubermmn, April, 1947
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'cars. It was o reminder that parisiof this oo e A ey Crirmrlative T deh

normally  peaceful kingdom had been pene-  paoo.qog



Seeing the Earth from 80 Miles Up

By Crypr T. HoLribay

star shell soared high over the sun-

drenched desert.  They signaled that
i fust two minutes another V-2 rocket wonld
go roaring shyward from White Sands [Prov-
ing Ground, New Mexico,

Soldiers and scientists alrendy had 1aken
shelter in the massive copcrete blockhouse
irom which the rockels gre fired by remote
comtrol (patge 513).

Nerves were tense, [or on this flicht we
witre senling aloft o cnmera which it was
hoped would photograph the earth from mare
thiin 80 milés up.

"X minus one,” announced o voice from
0 lowd-speaker, meaning one minute to go.
Then it started counting secondd:  “Twenty,
nineteen . . . twelve . . . seven . . . three,
twei, ome, firel”

A brilliant whitish-orange fame busst from
the rocket’s tail (page 516). With a thun-
dering roar it started to rise, almost imper-
ceptibly at first, then pathering tremendous

speedd,

ﬁ‘ WARNING siren screamed and a red

Out ol Sight i 30 Seeonds

In lesd than 30 seconds the V-2 was prac-
tically out of sight of the naked eve. Riding
with it, besides our cimernt, were instruments
to make rapid measurements of cosmic ravs,
the earth's magoetism, lempernture, atmos-
pheric pressure, and other things during the
briel two or three minutes that the rocket
world spend in the little-known reaches of
the upper air*

Trailing mvisibly behind the rising rocket
was 2 stream of telemeter signals radioed
back automatically by the instruments, telling
what thev were finding up there aloft, These
sigopls, recarded on the groumd, would pro-
vide almost the only record of the results of
the flight, since most of the instruments would
be smashed when the rocket crashed in the
desert a few minutes later,

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

caused heavy domage and many casnalties:

in and near both London and Antwerp in
194445,

Actually, however, the V-2's have been far
more valuable in exploring the upper atmos-
phere in this country than they were as
wedpons of war for the Germans,  Because
s many skilked engineérs were diverted from
other projects to work on the V-2, its develop-
ment handicapped Germany's war potential

LB E

mare than the rockets' destruction interrupted
the war efiort of the Allies.

In 1945 the United States Army captured
100 V-2's and brought them to White Sonds.
Since then they have helped gather much use-
ful knowledege of the almost unexplored ocean
af air that extends more than 300 miles above
the earth'’s surface,

One of the most spectaculnr results of the
flights has been high-altityde photographs
of the carth taken from heights no camera
ever had reached DLelore.

Photographs Show Earth's Curvalure

Within 15 mmutes after our camera sonred
aloft on the V-2, o search plane had located
the crumpled remains of the rocket in the
desert and then relurned to muide the re-
covery party to the spot. The camern was
wrecked, but the film, protected by n heavy

steel cassette, was unharmed despite crashing

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

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

U these phitographs we saw what g pas-
senger on acv-2 wonld see iF b could stay
alive on the zooming ride up to thut height
and back again, and how our earth would look
to- visitors from another planet coming in on
a space =hip.

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

The highest of these phistographs were made
friom nititudes six times ns high a< the 13.71-
mile ceiling of the National Geographic Sp-
ciety-Army  Air Corps steatosphere balloon
flight in 19353

* Army, Navy, and Afr Force, amad many, universities
arad industrinl Brms particpated In the V=2 resenrch
program, . 1 he suthoer is o member of the stsff of the
Applied Physicx Laboratory of the Johnoe Hopkin
University, whith took part under a0 Nave contrach

FSee, in the MNatiomar Geoduarie Maoasmst:
“Man's Farthest Alofr” January, 19%%, and “Scion.
tife Hesults of the Workd -Record Stratosphiens Flight.™
May, 1016, with photographic supplement showing
the laferal curvmture of the earth ay photogenphed
from 72365 [eet. Both articles are by Capl. Allet W,

Blevens.
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The tocket penetrated far above the strilo-
sphere, into the lower Invers of the rarefied
ionasphere, where Jlong-range radio signals are
rellected back to earth, where meteors are
aeen, amel where the aurora borealis fames.
This is on the border of outer space itself,
for the air here & so thin thdat it is almost a
vacuum, In fact, 95 percent of the earth's
uimosphere is left behind after o rocked passes
an altitude of only about 14 miles,

Compaosite pholographs made from several
of the high-altitude pictures; placed side by
side, include pearly a milliim Square miles,
the area of Mexico and Texas combined | pages
524-525). Only three or four such composites
would cover the entire United States, and
nine or ten would include all of North Amer-
ica. To do this, howeyver, we should have to
el up rockets from varous locations.

Scouting with Guided Missiles

Resulis of these tests ntw gre pointing to
a time when cameras may be mounted on
puided missiles for scouting enemy Lerritory
in war, mapping inaccessible regions of the
earth in peacetime, and even photographing
clond formations, storm fronts, and overcast
#reas over on entire continent in a few hours,
which would be of great benefit to weather
forecasters.

Amazinglty small details ¢an be picked ouf
on these pictures despite the heights {rom
which thev are takin, though the nature of
ench details is a military secret. [t can be
said, however, that even from 100 miles alolt
it good camera, equipped with a telephoto lens
and mounted on a steadv-flving missile, probe-
ably conld detect troop movements.

Cameras mounted on guided missiles might
he shat ost over enemy territory and brought
back with a photographic record of troop con-
centrations, {ortifications, and airfields.

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

Camoufinge would hide little from such an
ill-seeing fiying eve if the pictures were taken
in colur, for the varving wave lengths of Tight
recorded by color film penetrate almost any
kind of artificial concealmen?.®

Aerin] mapping of country difficult 1o pene-
trate on foof, such as rugesd mountain areus,
jungle, desert, or swampy tertitory, of the

* Ser “How We Fieht with Photographe™ by F.
Bormrows Caolton, Navowat Gooounapse  Macagmve,
September, 1944,

The Nutional Geographic Magazine

interior of the Antarctic Continent, might also
be done with cameras carried by guded mis-
siles.  In fact, the entire land area of the
globe might he mapped in this way.

For warlime reconnaissance, missiles prob-
ably would be flown high, 3o 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 w shoot them down,

All this, of course, lies in the future,

Uselul in Weather Forecasting

Already, however, the pictures have proved
useful to the U. 5. Weither Hureaw, With
the aid of the photographs, wenthermen lor
the first time have been able to Inok down
froom dbove on cloud formativos over greal
areps of country and confirm  some theories
abiut clouds which never could be checked
as well before,

The pictures show how cumulus cloads Torm
where “habhles™ of warm air rise ahove heated
sroind areas, cartying up moisture that con-
denses in the colder regioms above.  Around
these warm air bubbles, where cooler dir is
sinking, no clueds appear, Ulonds that form
above the rising bubibles often make striking
cellular or honeveomb patterns (page 522).

How clouds are related o the topography
of the ground below also is revealed by the
pictures, During the daytime clouds are maost
frequent over mountainteps and high pliateaus,
where warm mir moving up the slopes has
carried msture aloft to condeénse; 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 vn the winds and tem-
peratures aloft, and perhaps also on the con-
tour= of the earth below, though in just what
way 5 nil vel known,

To make the best forecasts, weathermen
need to know what conditions prevail ar any
given moment over a wide aren, I guided
missiles carrving cameras could be sent ow
criss<cross over the entire continent of North
America every day, pholographing in o few
hours afl the cloud banks, storm fronts, and
overcasts, wedther forecasts could b made
more accurately than pow,

How Cameras Aid Cosmiceray Study

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

tion come the heaviest bombardments of cos-
mic rayvs from outer space that strike the
rockel during its flight, This is one clue o
their origin, perhaps in the sun of the more
cdistant s{ara.

These ravs are electrically charged particles
constantly rmining down upon the earth with
tremendous energy,  They are more poweriul
even thiun the rave generated in the atomic
boml and {lash through the human body from
10 to 20 umes o second, though without any
known effect.

Geiger counters in the rockets register the
numbers of rays coming in from various direc-
tions at each second of the fAight. For ex-
ample, they mav show more rays entering
through the nose than theough the sides at
ane second past eight; but unless we know
which way the nose wis pointing at that
moment, we cannot tell from what direction
this heavy bomburdment wit coming.

After climbing 1o about 25 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 flight, each of which s timed, @t is
pessible to tell how the rocket was erienled
at ony given instant, 1T the picture token
at ome second past eight shows that the rocket
was moving tail downward, we know the nose
was pointing upward. 1 more cosmic rays
were coming into the nose than from other
directions at that moment, then we know this
heavy bombardment was arriving from  di-
rectly overhead.

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

V-2 Record Height Is 116 Miles

Highest altitude reached so far by a V.2
5 116 miles. Ome Wae Corporal rocket, de-
veloped in this country, attained a height of
250 miles with the aid of a V2. Tt was
carried up w0 about 20 miles on the V-2, then
firedl from there, and the extra push of the
larger rocket added to the Wac Corporal’s
own power carried it Lo this record altitude.

No cameras were senl up on this Hight,
since all available weight was devoted to Tuel
and instruments and there would have been
small chance of revovering anything after a
[all from so great a height.

Same of our high-altitude photographs of

521

the earth were made Trom the Aerobee rocket,*
Less E-III-:I]'irJ-”EEIEEd and cheaper to build than
the V-2, it has reached beights of 78 miles
and will be used 1 carty on upper-air research
after the supply of V-2's has been exhausted,

Buth the V-2 and Aerober huye gained in-
formation about the high upper atmosphere
that was impossible to obtain in &ny other
wiy, The flights have mﬂu_quEd the original
cosmyic-ray particles that come in from outer
SpCe Ethure they plunge down into the earth's
atmosphere, FExcept for g few balloon flights,
it was possible previously o stody only the
less-powerful secondary rayvs created when
the original rave strike and disrupt atoms
of air,

Ultraviolet ravs from the sun have been
meazured which never penetrate to the earth's
surface, since they are absorbed by a laver
of ozone that blankets the globe between 20
and 30 miles ap,

Vacuum at B0 Miles Up

At nbout 80 miles high, the rockets reveal,
the atmospheric pressure 1= as little a8 one ten-
millionth of that at the earth’s surface, which
menns that the air at that height is so rurefied
that it is actunily a high vacuum,

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 foctuates slightly for another 10 miles,
From 20 to 30 miles the temperature s about
65° F.; it falls once more to —1507 F, at
about 50 miles, and at 75 miles climbs again
to 2127 F., the sea-bevel boiling point of
wiler,

All this Information is sent back 1o the
ground by automatic telemetering  systems,
Temperature, for example, is measured by a
thermocouple, made of two different melals
welded topether. The two metals react to
temperature changes and, in so doing, gener-
ate a small electric current the strength of
which is proportional to the temperatore,
Thiz varving current is converted into a radio
signal which wvaries in strength in the sime
way, recording on the ground the changes in
heat and  cold aloit

Corn seeds amd fruil flses have been sent
up more than 85 miles on some rockets i
an effort to discover whether the powerful
bombardment of cosmic rays ot such altitudes
would cause mutations or hereditary changes
in future generstions of the plants  and

® The Arrobee was developed for the Navy by the
Doutlas Adecrafl Compoany gnid the Aerojet Engineer.
g Corpomtion;, eoder the technicn] supervision of
the Applled Phvsics Laboratory
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One Rockets Tmpoct Dug o Grater M Feet Deep

Falling in one pitcr, the mivile struck the deserl at o specd of more
than 1000 feel per second, amd the remains of 0 wete Bever rocovered
Mot V2" nre Blown opeirl 0 the air a3t alicrdt 40 mifles” altiiside so
that the wir hend and mam body iall separniely with moch sy
erpie [ Padide 5241

526 The Navonal Gengraphie Magarine

insects, bul the results have not
vet been determimed.

Puffs and trails of smoke
have been released from rockets
to leam the direction of the
wind at various heights,

snmples of air at various al-
titoeles have been captured in
deel bottles strone enough Lo
aiirvive the rocket's fall. “The
'-.-'I!Ilr!-[!_""-. II!'-;““\'I' il |.||||.:.£-]|I."|II Ill!-
el that heliom and hydrogen,
being lighter than oxveen amd
nitrogen. wokild rise higher in
the earth’s atmosphere nnd con-
centrate at the upper levels
The bhottles” cvontentz showed
that the proportions of these
four gases in the air i= no dif-
ferent up to 35 miles aloft than
at sen Jevel.

Lonely Desert Scone of
I-'I.'l'll_'.L'L'I Tests

White Sands Proving Grotnil
lies in «ouith-central New Mex-
ice in the Tularosa Basin, be-
tween the San Andres and Sac-
ramento Mountain ronges
about 30 miles north of El
Makn, Texas, [tz name is de-
rivedl from the While Sands
“watinnal Monument, which 1s
locatedl within the proving-
grune ores.®

The site, chosen alter a surs
vey of the entire ' nited] States,
i5 fint. ttmberless, an =|1.trr:F|_'.'
rsprlated, making i ideal for
the firine of long-range rockets.
Clouidless skies prevail about 3
percent of the time, so that
rockels can be followed through-
out their flights by telescopes
amed camerns.

Army (Irdnance is in charge
of the proving ground, although
unilts of all the ormed services
nre stationed ihere, as well as
civilian scieptizls  representing
many industrial concerns and
LTIversilies

A=embly aml launching of
the V-2's at While Sands is o
complicated, exacling process,
performed by the General Elec-
iric Company under Lhe technis

ey WMt Sands ol Alnmn-

gordo,” by Card P Ruassell, Natmoxar
GEOGEATHIC MACAIINE, Aurist, 1935,
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Fallen V-2
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When 4 reckel folls in the White Sands ares, senrch planes cute i amd pabde radls-equipped vehicl
wroes the desert ‘to the spot, & trip that moy take mony houss  Schmtbdfie apparatus oot damaeed 0 th
riacth 1 ElvieEed am] pemeadna ol the missile are removed (pages S1R-587) The impuct arcs where th
rackets full eovi e ppre mles m o Sow Mewieo, [t Es ifividesd] dntlo wBe-mils s L figdd v 1l
| =t Bl mmrked Wbl letters s pumbees to help loeate the potnt of fall from the air

cal supervision of Army Ordnance. Many of
1 tromic parts have detenorated =mee
gnd mew ones have had to be made.
A the rocket parts and the scientific appa
ratins to be sent oloft are carefully tested to
miake sure everything will work properly and
Ll eguipment  will
[T i her,
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the dav of a V-2
climax of muny months
[ people. all of which
anviine went wiang
prommned the clock Lhe
hiefore  duwn s
the debiciate n
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clay, o dorg
hnal checkout of
struments mnstalled o the rocket’s war
el minine body (page 313).

Three hisurs ring time abowt 10
tons of dleohol and |E|_|||i|| axXVEen nre '_||_||'|||r||
mto the Vel's fuel tonks., An prmed gusred
2 on hand to enforce slrict rule apaine
smoking while this doneeroas work i wndor
W E

At X minus 45

Liefioire

i les all roads antlo Lhe

il A1
15 minutes o tedd smioke spirmal woms
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proving-eround atea  are  Dblocked
A Tinuos
pETHONMmED T
[page 315)

Yhout thas lime, too, the
i the metrmiments In
R by remote control,
me [0 20 nunutes o
they  will fubetion properly,
ments  use =20 much curfen
wirmed up by power  Trom
swilel] 1o batteries . in the
[ew secanils !.II":-lll'l_' I-"5'|||_'_

At X minus 30 secopds the telemetering
riclio signals are hietl om. 10 make sure
the Instroments in the rocket il |_I|-|||||
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528 The
and  disconnecting  the cables that control
operation of the rocket before take-off.

Then the V-2 15 on its own.  As the pumps
spriy. Tuel with full force into the Aaming
combustion chamber, hot gases pour out of
the tail with u thrust of 25 tons, sending the
rocketl zooming aloft with an éstimated 500.-
000 horsepower (page 516).

The fmrhwu.n] I-:ick aof the rocket engine
gives o maximum acceleration of 180 fecl pwr
second per second, which means that in each
second of its flight it travels 180 feet per
second faster than in the previous second.

This is only five or six times the force of
pravity, less than the “G" force exerted on
many a jet-plane pilot pulling out of o dive,
A passenger, therefore. might ride a V-2 on
its upward tHeht without barm from accele-
ration.  But he would need an oxvzen supply,
a pressurized compartment or suit, protection
from heat genemated by the rocket's speed
and from both the heat and ultraviolel rays
from the sun at high altitudes, and he would
have to gel out somehow before the rockel
crashed.

In harely 65 stconds, when the rocket has
reached a héight of about 20 miles, its Tuel =
consumed, and it climbs the rest of the way
to the top of its fight by momentum,

Automatic Pilot Steers Rocket

Shoslow is the rocket’s take-off that iis
steering vindes on the tips of the il fins do
not operate effectively at first, and it i= kept
stable by special carbon vanes projecting into
the stream of the exhanst. When the fuel is
comstmied, the other vanes take over, holding
the V-2 on ite pre-sel course ns long as the
air is thick enough to give them something
Loy pridsh against.

Both sets of sanes:-afe controlled by the
aytomatic pilat.  In the rareficd upper air
the vanes no longer provide coptrol and the
rocket wobibles and s Eln_f- as it flles.

Radar cets follow the mcket’s flight to help
lcate the point where it craches in the dedert
Motion pictures-alen gre made of the rocket in
the air with the time, elevation, and azimuth,
ar directjonul, bearing recorded on ench frame
of the film, from which can be determined
the ¥-2'¢ =pewd, altituee, dnd position in
space nt pny instunt of its flight (page 517).

About 40 miles above the earth, on the
rocket's downward course, the war head, con-
taining most of the scientific apparatus, is
automatically blown off. The main body
then tumbles end over end, which slowe down
s [all considerably, so that instroments in-
stalled in it hove @ much better chance of
surviving the impact with the ground,

National Geograplie NMagazine

1§ the war head were left in place, the
rocket would plunee down nose first amd
strike at a speed of more than 3,000 feet per
second (page 536).

Exposure 1 50 of 0 Seeond

Chir’ camerns are usually installed in the
main body of the rocket, pointing out through
the side (puge 517}, Though they are almost
always broken up in the final cragh, the film
is unharmed, and it is moch cheaper to build
i new camers for each fdight than o make
ofte strong enough 1o sarvive an indefinite
number of impacts at speeds of about 300
fect poer second (page 5204,

several types of cameras were used on the
V-2 flight=. An esposure time of 1./500 of a
second at 1230 was {ast enough to compen-
saté for 'the rocket™s motion. Eastman Aero-
graphic infrured film with an 89A filter proved
to be the best Bim-filter combinaticon,

Pictures in color also were taken, but were
ot too successful from altitudes above 30,000
feet. since color film penetrates haze little
hetter than the buman eve.  Generally speak-
ing, tolor film s most effective for photo-
graphic reconnaisance below 20,000 feet, wml
infrared for higher altitudes;

Though not a troe puided missile itself,
since 15 course cannol be controlled after
tihe-off, the V-2 rocket was a forerunner of
these new tyvpes of weapons that promise 10
revolutiomize modern war,  Some of the new
knowledge of the upper air goined by the V-2
itights 1= proving wseful in the design and
development ol guided mizsiles.

Types of Guided Missiles

A true guided missile is a projectile that
can be steered to a target by remote control,
i thot =eeks out the tareet after it is lned,
changing its course vadically il necessary.

Such missiles may be used eventually by
planes agninst hostile planes, enemv missiles,
or ground tirgets. They also may be hred
frum the ground against fast jet-powered
enemy aitcralt or missiles, or at ong range
ngninst groumnd targets in enemy  territory,®
Rockets, which are not |=_':1I.H'!I‘rf| ﬂ'lr_'ﬂ.-.:l]l;'_‘ﬁ have
sevn action ns weapons in Korex gz well as
in World War IT.

People working with rockels aften are asked
when one will be sent o the mooan, The
answer is that it probably could be done
toafaw, if we fell like spending the millions
of dollars that soch an exploit would cost.

* Soe, in - the Natwowiar Geoospsritie Macazmee:
“Flying in the "Blowtorch” Ern” by Fredenck 1. Vos-
burgh, September. 1950 apd "Air. Power lor Peges"
by Genernl HoH. Arnold, February, 1544
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Men Against the Hurricane

By Axprew H. Browwn

WAS what the flving hurricane hunlers
call a hmrv hop.™

O. Navy plane “Five Uncle 347
stagmered t]mmgh n savage whirl of wing,
clovd, and rain, The speeding aircraft bucked
the biggest, toughest, and most ruthless of
storms, the black-browed hurricane.

A =ant 300 feet beneith that dark-hloe
Privateer of Patrol Squadron 23, 100-mile-an-
hour winds of a hurricane rippec the Gull
of Mexicn to shreds of foam, Torrential rain
rasped] apainst the plane’s windshield.

The wings waved wildly, Rivels strained
a5 aevere turbulence racked the thin-skinned
craft. Pilot and copilot both wrestled with
the comtruls, slrumfling ta holid the plane level,
Surely the “eve’ nl’ the ==|':mmn;z stormm couldn'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 mearly stll air. The black and
stormy wedther dropped behind, cut off sharp
ac 4 wall. The eve, at last! Clouds were
high, thin, and whitish. The orange sun was
a haleful, slckly orb.

Here the flving: was smooth and good,
Evervhody relaxedd, There was even time for
a quick cup ol cofiee while the aerologist {ul-
flled the main purpose of the fight—reporting
by radio the Iocation and intensity of the
hurricane.

The quiet eve was only shout 20 miles in
digmeter, @ respite was brief before the swift-
moving plane angled cadtiously oot of the
calm core.  Then it barreled back through
the wicked weather to safety and home hase,

Few peacetime assignments ol our Navy and
Air Force air crews mitch the hagard—and
the usefulness—of Hving into the wildest and
most destroctive 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 s Bully and Blowhard

A hurncane i a broising bully that will
knock down anything it can, It kills and
crushes indiserimingtely. The name “hurri-
cane’' apparently defives from the Carib In-
dians’ dwracan (“big wind"™ ) ov Hwnraken, god
of stormy weather (o Guatemala Indians.

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

‘Eve"
Privaleer

T T

power koown toman.  Yel, 83 one westherman
wit it “The atom bomb (o a hurticane would
w just like n dea to @n elephpnt,”

The Inte Tir. W. ], Humphreys, veteran oi
the [nited States W E.LTJ‘JEI' Buredn, studied
the physical force built up by tropical cvelones,
His copclusion: “A  foll-fledged  hurricane
generates more energy than 1,000 atom bombs
exploding simultaneously.™

A hurricane can lift two billion tons of water
a day (in the form of water vapor) and dump
the while enormods load ns radn within 24
hours, Twao such storms, each lasting ten
davs, could Al the entire basin of 115-mile-
long Liake Mead, the huge reservoir hehind
Hoover [am.

Niature on the rmmpage i nowhere more
impressive—and frightening—than on huri-
cate-lashed sens,  Capty  Irving  Johnson,
NarTmoNAL GEocgapsEIC cantributor, went ered
and briefly deseribed a: hurricane experienced
in a racing sloap in mid-Atlantic,

“We were shoken sroumnd like beads in o
rattle,” he related. “Calking spewed out of
the deck planking as grest seas wrenched the
hull. The storm drove the vessel. running
mmnder hare poles, at an imbelievable speed of
1035 knots (12 mph) by the Jog!"

(he Jand, one hureicane lnst vear doubled
stee| highway signs as vou might bend a =simip
of soft lead (page 542). It beheaded park-
ing mefers os easily as a small boy  lops
diudsies with 4 stick., A steel radio tower, 194
feet tall toppled before lts weipht of wind.

More Dreaded than Spanish Fleet

At the outhreak of the Spunish-American
War P'resident William McKinley called in
Jamezs Wilson, hie Secretory of Agriculture.
(The L. 5. Weather Burean, today part of
the Department of Commetce, at that time
operiled under the Department of Agricul-
ture, )

The President said: “Wilson, T am more
afrald of 3 West Indian hurricane than I am
of the entire Spanish Navy.," The preseqt
West Indian weathér service, later greatly
expanded, was soon started as o war measure,

GCirandmaother of all modern burricanes was
the New Englond storm of September 21,
19358, that swept up out of the south 10 maul
Yankeeland.

This gusty tramp from the Tru|:m:'= "picked”
4,000,000 hushels of apples in 24 hours. Tt
ripped through New England foresis like n
colossal electric shaver, clipping off and dam-
aging a cuarter of a ldllion trees; including
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He stands high abnve ths
which he has charge.
i up i 1943, The 1, S Navy unid Air Force at
agenicles scattored arcund the Miami aren
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a million cherished zhode trees.  The storm
crishedl 26000 automobiles and whitened
wintdows of Vermonl houses with ocean slt
carcipd 120 miles from the sep.®

The mighty blow brought hovdes of salps
[(Rtrange deep-0cean denbtens) into codaslil
harbwors, hurtled tropical birds into unfamiliar
“down East’’ surroundings, and knocked down
so many wires that telegrams wero send (rom
Baston to New York Uity by wity of Lonchm |

Never haE n recordsd  hurricane  caused
gteater properiy loss.  The storm  clammerd
about 600 lives and cost New England more
than a quarter of a billinn dollars.

From earliest doays 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 (earful tall
" F. Barrows
Lorl, 17939

 Ser "Geography of a3 Huorrieens,

Colton:, Narmxal Osrsspariis Maoarms

"'i:'iljl Lk
MNoron i osemior member angd cael prbiteatoe of the Joinl Hurricane Warndng Ceniar,
nlwis moun fod
il 545)

Westher Burean; ol

penthiiss officy of

partnore. Private Teletype links the three

of lives not becanse they were more violent,
bt because of lack of warnings:.  Mofe proi-
tive methods of those doys for coping with
unsanitnry conditions and disense added to
the death list=.

I'he Septembér, 1928, Florida hurmicane
kifled 1.536 people. In contrast, as a resulf
f the August, 1949, storm, just two persons
die Yoo this big blow closely followed the
course ol the |'||'||'_-.!-|_‘!':.' ssassm of 1928,

Hurricane Wateh Iz International

What has brourht about this striking re-
duction m hurricane fatalities? What are
men dioing to cope with these storms, apart
from savinge lives?

Last hurricane season [ went hunting the
answers. My hest call was at the L', S.
Weather Bureanu headoguariers in Washington,
b, .. where hurricane specinlist Ivan R,
Fannehill told me



Lip {r0 the Dread Red Flags That Warn of an Approsching Hurricane

Befare the davs of radio foreousts, twe Nars with black conters vwere the chiel meane of alerting enastuisg
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Even Stee] Highway Sidns Bow Helfore the Hurricane's Mghi

The Lwst of whrnings can't prevent some damuage | the late=Auiust hurdicane of 1949 Enocked from Florda

Citrus tiees 17000000 botes of wanpe froal §page 550

miles per bodr in the great New England storm of September, 1934
s thap any other lempest n story. [Elees 337, 228)

“T'o make stre the hig storms don'l surprise
us. we have to find and follow them. To find
them we need all the weather miormation
we cin get from the vast frea where they grow
ane range, Most of that ‘hurricane belt” is
empty ocean,”

(zoing vn 1 hlind search for hurricanés in
these watery wastes éven with radar-enquipped
aircraft would be pretty much a peetle-{n-a-
haystack proposition, But once a big cyclone
or mrea of suspicious weather is discovered,
then the fiving weather stations tike gver a
o for Tole

“Ti's like ealling out the fre engines,” said
Ve, Tannehill.  “Somebody has to pull the
nlarm.’

Ta }.:t'q_"E:- track of West Indian bhurrn-
canes, weather reports are greedily gleaned
irom hundreds of vantage points dotting the
republics in the West Indies and Central
America, from British, French, aml Nether-

Hirvhest wind ever meconded |0 oa hourmcune was 186
This hurmcane cawsed groater fiPoperty

lands colonies aroumd the Caribbeéan Sea, and
from Mexico and southeen United States.

“BHiggest, and blinkest, areas are the open
oceans., Repart: from ships there have io-
patimoble volue,”™ Mr. Tannchill said., “Aler-
chunt vessels of @l countries join in 8 volun.
turv ship-to-<hore exchange of weather dnta.
Ships find it 0 gooid bargain—trading regular
weather observations for forecasts aml storm
warnings."”

Ships sometimes semdd hurricane reports
while crews are fghting 10 keep aflost. Simi-
larly, heroic observers on fsulated cays and
islands stick 1o their posts and keep trans-
mitting reparts by radio even alfler a storm
has spread devastation all arcund them.

surfnce ship= try to flee or Lo avold sévete
weather, especially hurricanes, by promplly
changing course

“Wext 1 flew o south Flocida, 1|‘:'¢-;1- in the
sepsonpl  hurricane aren, to visit the Joint




Men Aguinst the Hurricane

“"And There | Was,

‘ive Miles Up, Looking a Hurricane Right in the Eye!

4.3

dith= HEniusp fre TyEsd & a&Es a1 i

s historic view of the eslm core of a burricane was shiol tedar Key West from an Alr Foree plane fiying

fir abwove the storm
rheane's topy, here anly aboul 20000 feet (pag 348

Hurricane Warning Center nt Miami. This
conperitive activity was set up in 1943, The
U, 5. Weather Burean, Air Force, and Navy
nro b= controfling members.  Its function s
to coordinate hurricane warnines and moake
them more accorate, complete, and effective.

I ran up a 320 taxicab bill the first day
visiting the three wildely separated agencies in
Minmi and vicinity: vet the chiels of the Joint
Center chat together on a private three-woay
Teletyvpe circuil nearly as easily as if they
accupied the same building.

TT'lI'l.!L' b ¥l ;l;l'."! TFLIE‘I\. I'{LIFFIEJ]I'!E‘E

The hurricane-warning trio T interviewed
comprised Grody Norton, in charge of the
diam office of the Wenther Bureau: Comlr,
Edwin T. Hardine, TSN, officer in charoe,
Navy Horricane Weather Central: and Lapt.
Hueh W, Ellsaesser, U7 S, Alr Foree hurri-
cane albicer, In Mayv, 1950, Capt. Poul K.
Lhromrilhet took command of the Navy Central.

The dark area I= the ovlinder-shaped vortes that extends from land o sen 16 the bt

Much of the Joinl Center’s most vital in-
formntion comes  from aerinl weather-
reconnaissance ights into the growing and
moving storms, '

Tracking hurricanes with airborne weather
stations, an oulgrowth of experimenta] flights
of World War 11. haz 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 to November. Thev're ready to roatr
out to meet the hurricane at the drop of a
barometer anvwhere between northwest Af-
rica. Panama, and Newfoundlaned

Dovetailing lond, ship, and aircraft reports,
the Weather Burenu, Air Force, and Navy
meteoroplogists of the _:|H'ri1! Lenler agree in
advance on the substance of their hurricone
wnrnings, which are released simultaneously,

Bulleting are independently issued.  The
Weather Bureau’s job i3 to warn the public
and merchant shipping: the Navy alerts its
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Spiraling Hurricane Winds Blow Hardest Near the “"Eve,” Where Pressure Is Lowest

Main diagrim shows how air currents circle about the calm center, moving (oster to the right af the
dlection of the storm’s forwaw] movement, This applles enly to hurricames noeth of the Equator, whose
winds spirnd counterclockwise.  South of the Line, winds move clockwise, and so are stromrest o lefl of (e
porm s lorward couree (page 81, Crdss seclion al top iffustrates Bow wiod velocities tepch masimum
pear center, then decrepue autward, Harometrie pressure o Jowest o the eve, r=in® toward the starm’s Him

ships at sea and naval installntions; and the §n siride from the penthouse of the Miami
Alr Force fssues advisories to jts bases andd t0 Techoical High School building { page 538).
Army establisiments. A\s middlenssn between  stormt gods and

The Weather Burenu's spare and sandy  hurricaneswnry public, forecaster Norton is
Girdy MNorton 1= the dean of American burri-  one of the single best-known cillzens in douth
cane forecasters, He t1akes tropical tetpests  Florida., His radlo vorce has bhecome a tradi-
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Lone Watcher Recoils from Stunning Crash of Monster Wave Against Sea Wall
Much of the rosdway leading to Haker's Haulover (leff), north of Miomi Beach, collapsed under

tarrific pounding by hurricane<iriven swells of Septomber I, 1948
Luiifding of & new beidige and, approaches safe from clawing wuves,

beach ofien dgnal a distant herricane’s approgch

Repented dnmnge to this stretch jorced
Slow, beavy swells tumbling. oo a

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

its great winds can semd waves rolling-abead at 30 mph (poage 335),

tion on the air lanes during hurricane season.
Norton drvly savs hizs forecasting successes
pile beside those of Father Noah; wet the

Ark’s population was a1 mere “token lorce
compared with the army of men, women, ani
children who owe lile and limib 1o the tireless
labors of Norton and his military associates.

Hurricane, “Public Enemy MNo, 17

“When o hurricane’s on the loose,”" Norton
told me, “this office hecomes what you might
call an orderly madhonse,  All local news-
I'l_._-[FIE['E i_'ll_:l-_'ﬂ_ r1_1i'_'u_|r|_l:r'_-. hl_'l:'r, = '|jﬂ‘ th-n': r'!'I.'!illT
press associntion services. The Red Cross
stitinns a man at my ellhow, ready to alert
dizsaster preparedness facilities,

“As the hurricane moves o, we iry 1o
figure out where and how hard it will strike,
We give people time to batten down their
prn'['rt'-rl:.' .|""l 1'_1|'I.l" COVEr,

“Commiander Harding, Caoplain Ellsaesser,

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

Norton explained that most hurricanes never
come near continental United States.  To b
on_ gunrd for the occasional storm that does
strike the mainland, much of the elaborile
warning syvstem has been =et up,

When a hurricane levels sights ot the cogst,
the Weather Bureiu starts issuing warnings
to the targel area two or three dayvs before
it hits. Beiore last August's storm had spent
itz force, the Buredu had issued 33 advisory
and warning bulletins (page 539).

Within 15 or 20 minutes after a warning
s on the wires it's heard by Teletvpe wnd
international roadio haltwnay aroond the earth.
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Pirht bimdred afficers pnd men were lost. An Allantic storm
Light carrior USS Lamelery vas mart of Task Forrs 58

ind coastal and offshore Gsheries throwghout
|EI|_ AresL.
Mr. Norton Jeaned over wointher ma

that shower] current pressures, winds, tempera
lures, fronts, and pre ifrtation over the Carib-
bean Sen and the western North Atlanti
Lhe West Inchan burricane may blow up
as lar vist a8 here,” he explained, pointing
to the Cape YVerde Istands; off North Afnea

i HE 131 wesl 1% 11T |'|I|I'IL' Iis |"i=|-

over the Hay of Campéche, douthwestern

bilire of the Gull of Mexico

It mav wind up ils giant Storme-SPring ans
where [y the tropecal Alantic Ocenn betwesn
latitude 67 and 307 N

In the sultry doldoms, Norton exnlalned

Detwissn Lhe trade winds blowinege from north-

east antd southesst, air movement! 1= light or

in fAtlul z=phvrs. There humidity i3 high
|"11|'- IMPERsE. VRIS iinn #Rormories
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“The Way | See I, She's Headed Right Up the Florida Peninsula!™

Comile. Edwin T, Harding points out to g fellow Navy acrologist his foreenst of the lutuce path of a

hurricane centered venr Palm Beach, Yorida

Until receietly, Commsnder Harding was officer-in-charge of the

Wavy Hurdcane Weather Central ot Miami. The map & an enlorged exteuct Trom the weather chart deawn

fuur thmes & day

bination of conditions starts the #lorm to
marshiling its fearsame mechanism of bolling
cloud, raging wind, and teeming ramg,

How the Hurricane Takes Shape

Birth of a hurricane begins with moist ar,
heated by the sun, rising from the surface of
the tropical sea, This air doesn’t rise o a
laver, but funnels-up o an area of natural
|;||'|-|hu[[, as hit air fn a room is drawn up
o chimpey Hue.

As the air rises it cools, and the waler vapur
in it condense= into rain.  In this process the
moisture gives up the heat that originaily
viiporized it (rom the ocean below, Theusanids
of o of rain are formed in a hurricane,
=0 that Tabwlous amounts of heat are ferd back
into the air., This heat, adding to the fomce
of the storm’s updrafi, i= one main source of
R NUrTicane s power,

Ax the air goes spiraling upward, more hot,

Cincentrie lines wre [sobors that pass throurh places o eqgunl baremettie pressure

moist alr rushes inward from all sided to re-
place It and keep the updroft moving.

Maotion of the earth rotating eastwared de-
Aects these in-pouring currents (o one side,
This starts the air spiraling counterclochwise,
and the rising celumn of air begins 1o spin this
wiy (oo, when north of the Equator. South of
the Equator the spin is in the other direction,

Whirling fasler and fuster, the storm nif-
cially becomes a hurricane when it winds
reach 75 miles per howr,  Drawing ever tighter
about the center, the great winds Torm
roaring Ting arownd a cenlral aren of Galm
air, the “evel” 15 to 30 miles across (p. 3451,

In the eve the atmospheric pressure 3
very low, bhot near the rim of the cyclome,
which may be 100 to 150 miles outward from
the denter. the precsure is relatively  high,
The greater the difference in pressure between
the center and rim ol the storm, the harder
the winkle blow (page 543).
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Even Pet Dog and Rocking Chmr Find Spoace on a Mavy Stormerescue { Zrafi

When torrentia! ratons of o hurticane mace & ke of the Everglades the Nave sent this amnhilitaous Wieassl

[0 Pvacuuly marnoned zettlers
ngdng kas than 50 feet above thi= se;

meay pile up 16 woond-2ory depth (puipse

I such leve

'-:-.|I

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 vertical thickness. It may cover an ared
ns large as Missouri. The winds blow aroand
the circle up to 150 miles per hour ar maore,
But the stirem as a whole moves at a modest 10
1y 20 miles per hour, just as a top, spinning
sl high speed, travels slowly across the foo

Itomiay ke Amvywhere from d day o g weel
[ar o [ull-Nedged hurricane to develop, Bom
il sea, the cyclone most frequently also dies
al sea, mavhe 10 davs later and 3,000 miles
from 1ts hirthplace.

A Hop with a Navy Storm-chaser

Roumdmg secomd base on my tour of the
Joimt Hurmcane Wamning Center, | wvisited
the MNavy ot Master Field, o few miles north
of Alinmi

Comdre, Edwin 1, Hardhite showes] me the

dondy has =pent mulions o dradn e Jar, fow-Tvme =athern sehche
fand rainwater dumped by hurrdesnes ruts off

LVET-

IIlIIII :'-.

wiorkings of the Navy Hurriciime Wenther
Central, which he commantls. Harding also
hod operational control over the reconnais-
sance squadron based there

“tur ‘recon’ alrcfalt Bty omever o et o
hurricane et oul of sight for more than a
few hours,” he said, "We have an aircraft
tnking off in in hogr to ook at o suspiciogse
area over the Bahomnos: Why don't von go
ilong

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

Fguipment crammeetd the
PBE4Y-2. There were the
witimeter and the radar scanning 21 usesd b
search oul the actunl eve of the storm. Navi-
gator and weather officer took toms huddling
uver the drift meter, which alds navieation
ol pives wind speed by “reading’” the ocean
WiVER.

high-talled
acrologist’s rodar
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When the Weatherman “Warns In™ a Hurricane, Miamians QOuickly Batten Diown

Men are bittog mombered munels over plate-oloss windows of Esstern Alr Bines” office on Mumi's hund-
e bt rxpastd Hiscnvne Houlevabd  Stores and offices o= well before a storm’= ardyval, =0 people have
Liftie [ @ bivirtie anbi e e, lor the hilast Sliame™s chanced ol hurrlepe == i ks |4 ® = f i inl

- I-.I
Ny EIYER VEAT Afm bkt e th sY'en

gear the hurricane core,  Weather planes must  forward along ii= T_|_1||_1 of movement s
sk nounder the “soup” to keep in sight  more violent, This is because in that area

! e whole cwi |"1I|'—=J.'I'J'-
lined up with the wind haps 20 miles per hour—is added 10 the veloe-

if ocean waves and streaks of foam and soume the torward soeed of 1

ur PForce aircraft omore olten lpeate the ity of the hurricane’s own winds. blowing
center by skirting aroum] W, espocinlly ot counterclockwise (in. the Northern Heml
times when it would be needlessly dangerous  sphere) Fhe two movements added together
to buck through lashing wids near the eve. produce the storm's muxioum winds

The fvers head toward the center’s sus This efiect of extra push s eéspecially true
pected location wuntil they find winds of  of the right front guadrant, which aleo is the
hurricane  force; 75 miles an hour. Then  wettést and wsually the most turbulent part

they fiv o rooghly rectanoular course, bring-  of the storm.

ITHEL b |I|ZI1II' 2T |'-'-I'=|'|:'. to three other points Contrariwize, the left hali of o hurricane
! undl the storm where 75-mile winds: are i85 le unrulyv. Ui that side |I.1 hurricane’s
| (o], At the center of the "box” formed winds, blowing in peneral toward the rear, are

e this flight course, the hurricane core must  slowed down by the storm’s forward motion,

lie (diapram, page 5451, Chis somowhat quietes left hall provides
| When fuel reserves and li.l_'- it | byee thie “"hack door” thooeh which the “racon’™

wedather crews Iy into the eve as a' double plane hzhts its way into '!1| tempest,
arl quarter, the
ar 20 miles of

Check keeping (he wind on his
Ihe right hall of the storm oas you look  pilot spirals in 1w within 1




VMen Fighit for Footing as an Avalanche of Spume Engults a Tanker's Decks
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the starm’s eve.
lent that the pilot’s choice as a rule is to head
directly for the calm core, He has eight
othee: men with him who have no desire o
stay longer than necessary in the band of
vinlence ringing the eve!

Pethaps 20 or 30 ‘miles away, the radar
aperator picks up the eye on his screen ( pages
550 mmed 557). It's n glowing Image of the
crescent-shiyped rain hands around the center,
He mives the pilor the correct heading and
“lalks™” him Inward to the eve, keeping his
own eyes glued 1o his scope,

The aircraft tosses and bumps in the wildly
buffeting air. The navigator guits work and
hangz grimly to his seat, The aerologist long
since has glven up trying 1o read the drift
meter, for the plane's pitching, thomping, and
vawing render it useles=s,

“Fred Clampitt . . . Is Turning Green"”

At this frightening climax on one flight,
Mili Sosin. veteran hurricane reporier of the
Miwmi Dasly News, jotted down an observa-
tion of a fellow passenger: " Fred Clampntl,
WIOHT news editor, Is turning green,  No,
it's not fear. THe's sweating so much that the
colored shark repellent in a pocket of his life
jacket is sfarting 1o rom."”’

After more hard jolts the plane suddenly
bursts into the blesser] quiet of the hurricane
eve. Weather officer amd navigator get busy
apain with their chores.

“In one storm,” a Navy pilot told me, “the
eve was unusunlly large ond exceptionally
guiet,  We sighted a freighter right in the
calm center. We huzzed her I:'ur a closer
look., The crew were sunbathing right there
bang in the middle of & husricane!™

As the Navy Privisteer fights back owt
throwgh the wall of thodding wind, an Air
Force RH-29 prepares for take-off from Ber-
mitelee to do its stint at kéeping the big storm
under surveillance.

Upshot of such a Right is b warnming mesdag
like this:

WATNTNG NUMNER TWo X NAVY BDOuM S ATE-
SANUCE UEXTERS STORY AT STNETEREN DRGREESR
THIRTY SN TUTES NO0TH EGHTY -TWo DEGCEYES
WENT AMOVINIG §W AT 11 KXOTHE ATTENHED AY
WINDS OF 1y E5SOTS WITHIX I MILES OF
UVENTIER ARND & KNGOTs WITITINY 0% MILES &
CENTER X IRTIEATHING ARE THAT STUEM WILL
CINTINLUE SW LMMIAWERIENT AT AAME SFEED FUR
NENT 12 Rl WTTR A SLOW CTEVE TU A
MUEE NURTHENLY OTHECTION AFFER TIAT

Ashore and at zen there's plenty of time,
thanks to reports from the fying weather
stitionz, for evervone to hrace for the hlow.

According to Warning Uenter plan. the
Mavy recon planes schedule their tights o

the Hurricane

By then weather is so turbu-

533

be o the storm at about 9 n the morming.
The Air Force takes off in time to reach the
hurricane heart af 2 in the aftermoon.

Air Foree Flies Storms m KH-20's

To sewe the Air Foree part in the “hurricane
shuttle,” 1 flew to Kindley Air Force HBase,
Bermuda | pages 540, 557).

Heflty RE 20°s of the Awr Weather Sery-
ice, in their sooty war paint, seemed out
of place in kiylic Bermuida, Beyvond the run-
wayvs, turguoise waters of Castle Harboot
lapped coral shores.  Pastel homes and hotels
jeweled cedar-green hills, The air in Octoher
was soft and warm ns Mav.

L., Col. Clyde A. Ray, commanding the
i73d Reconnaissance Sguadron at the time
of my visit, said his crews may fiv 2.000 miles
on one storm-seeling jaunt. Sometimes they
make eight hops into n single hurricane,

The RB-29's have to find the eve moving
across vast stretthes of empiy sew, then back-
track to a smull spot of mid-ocean land only
15 miles Jong and 5 miles wide!

“Thn't vou “home’ an the Kindley Figld
range station?” | asked Capl. Robert K.
Prusenherry, chief navigator,

“Only in an emergency,”
must maintain combat proficiency.
nov rudio beam over a bomb target.

Y20 our bovz find their way by dead reckon-
ing nnd celestinl nuvipation. That leaves Hitthe
margin for ervor out here where one acre of
ocean looks like a million or two others.”

Anaother navigator, brawny Lt. Paul Ferris,
sgid it was no good to get too cocky, for, as
ke sagely put it, “even the hest toreador some-
limes gels gored.

The aircraft fly at 1,500-feet altitude or
lower on these missions to keep contact with
the sea, Exiremely precise dreift-meter read-
inEs are nécessary for accurate determination
of position,

A single flight may flash os many as 20 to
A0 radio reporis (o the Joint Hurricane YWarn-
ing Center at Miami.

he replied. “We
There's

Spotting Cyclones Nor Easy

Capt. Hugh W, Ellsaesser, Air Force hurri-
cane officer [n Miami, plots and studies trapi-
cal cyclones und informs the Bermuda squad-
ron when the Joint Center wishes Air Foroe
flights scheduled into hurricanes or aress of
SUSPHCION,

“Spotting 2 big storm on the weather map
isn't alwaove ensy,” he pointed out, “Any
marked change in the normal trade-wind fow,
a 24-hour drop in the barometer, or a report
of torrentinl rainfall—any of these can mean
trouhle,
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irving  routes from southeast to west or  water dumped by horoicomes often piles up

northwest, toward the West Indies and south faster than U can soak intd the ground or
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Slow Woves on the Beach? Bewnre!

ern North Ameries Reachine the regioms  drain away to sea.  Floods send animals and
rievailine  westerly  wimds, they recurve reptilies, as well a< humans, hustling for highe
north or northeasi. somelimes hitting  the  groond.  Livestock often must swim through
enstern Unmiled States on the turm fareid oodwaters toothed with unrmoted trees,
~{ TS rinating in the western Carib-  moofs, fence raild. and telephone poles
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A hurricane sends
switlis Ccrminne ashore
sometimes al a preat
istpnce from the storm
center. with o fre-
quency of only four or
Five waves (o 1
minute compareid with
the wusual Atlanti
Tt il seEven of
pight. 5o if slow, henyy
swells are tumbling on

the beach when local
winds are light, be-
witre! ([ Page 346.)

When Galf of Mex-
o wikters surged imlo
thee sireels of Galves-
lom, Texas, in 1900
wipdng oul 6,000 pe
amd reducing the city to
matchwood, many resi-
dents blamed g “Lidal
wave.” But a tidal
wiave, strictly speaking
i< caused by a sub
marine ciarthgoake, At
Gsalveston o hurricane
wasr the culprit

The floods that often
annte low-lving ses
cogst  arens  cosncident
with passage of o hurri
cane are caused by
el '|'|i[|-_-|| LI s I|'_|,
storm = winds such
mundiations have
coioted for nt least
three (JLAOTIENS — SOie
Yy YU percent—al all

hurrlcan denths
throughout history,

The 58 caan i Thoma’ld

Let the Wind Seream! Emergency Supplies See Them Through

- (1 the milkmnn falls to maks his motnds, this hoosehold wall have cannemd milk

Tinmee] mirats and other pricooksd fooids are handy In Goee gas Hoe breaks pre

vt cooklng 11 power lines [afl, theee are copdbes and kerosene lamos b Dl

bk an. B the mmasther’s foresieht ta onmplete, she will O ber bathtoub and hig
. Water rose four fee Rl el A with Wil Mhax dn folks in the “hoerricine Beit” prepare for
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Gnlveston  disaster, A
wiather olserver there reported, “The water
at the time was abootl 8 inches deep in my
restclence, and the sodden rise of 4 feet brought
it above my watst before I could change my
position, |
l'oday Galveston 3 protected by aomighty
man-built gea wall 725 miles ling,

\storm food i naturally deeper and more
chammasnng when the astronomical fmoon) tide
is high at the time the hurricans hite, Con-
trimwise, low tide coinciding with the ovelone
wave mav greatly lessen it power Lo destroy,

Hurricane suffering is multinlied in tropicnl
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= often Live in flimsy homes jammed together
along the waterfront, That's why tvphoans
leave such 4 trafl of woe along western Pacific
shores and why Bay of Bengal cyclones are
sinch havoc-raisers.

The Pacific tvphoon -and the cyclone o
Inilia are the “same breed of cat” as the At-
lintie hurricane. But the typhoon uses jts
claws more frequently and over a Tonger
weason,  Uhe tally of typhoons averages maors
than 22 a vear, compared with seven horri
cianes o vear o the Atlanti

Tyvphoon-tracking by the military services
wits n high-priority mizssion during the recent
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called. raked the islind with 175-mph winds.  mitters that send back tudio slgnals to a
Despite ample warning by the Alr Weather pround recever, glving temperaturne, Hro
Service. the storm inflicted multimillion-dollar  metric  pressure, and relative humidity  al
e hicher levels in the atmosphere,
Quonsel-type structures were Crushid | il NOW. WE T eapenimenting  with  drop-
maichboxes and carried away Lke siraws THT Ellsgesser conbinged |hess jire
sl an official report Fheir cormugated roois mall transmitters relensed by parachute fron
rippled like flags high-{lving nircraft. They relay o the plim
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Careful Hoends Cradle Precious Coardo in 8 Hurricane Rescue
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Hpizt hurricune wrmings at midnight from Churches, and business buildings (page 5443,
I'. el | 1R 15K AT] i .!... | Lgl il i
. ki 'I|I -1 | : o : T Newspapers and radio announcers cnutioned
LALLM AT L QS BT & CINCTRCY -
measures should be tnken the remainder of the populace: “Get off the stre i I'ake cove
the might and Fridoy loremsotd Fut up storm. shutlers or boarsl U _.‘.".IE||--'-.'I.'-
+UIEECtert  Imiormatrin  has il LHHET 1 i| VO Lve 1noa |-|'|'_"'| 1 E g gt once
1 ¥ =i 1 1 Faq - i : i - ™
' : i i J - ' Lhe nearest shelter,  Pon’t touch fallen wires
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ing in {orce and may hecome very severe b Replenish stocks of canned and precooke
' wches Florsdl. U | foods, Gas loes mav break. Lay in candles
gisary  will | | ] afm

lanterns. kerosene, and Fet new flashlizht bat-
LET 185 Power Lines oy ail [ sinfect vour
With this warning, issued at midnight, bathtulb, Fill it and all big pots with water
August 25, 1949, the Miami Weather Bureau Mains may hurst in the storm™ (page 555)
alerted  southeast Florida o yet anothes Uy amid down the coast evervone dropped
tropicil cvilone “Ipsiness nx usual” w face the common peril
Up wen!l hormicane warnings along  the Poalm fronds rattled inothe risine gols Auto
water (ront. AL mighl, i owas bwo red] lnterns nidbiles crawled, alert for e Lirashing
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cens cluwed at the shores, reaching for beach
cabanas, hotels, unoccupied winter homes.

There wos a limit to what could be Jone
to save diocks, boats, warehouses, barns, and

ems.  Most susceptible of all to damage,
and least defensible, were field crops and
orchiard  fruits.

Out on fabulous Midmi Beach, steel-and-
concrete ocean-front hotels were almost in-
vulterable 1o hurricanes.  And thousapds of
storm shutters shielded acres of window glass
from the cyclone’s huff and puff (page 551).

But los=es of decorative plintings, lewns,
and Leaches, and damage to swimming pools
anil walkways couldn’t be entirely prevented,
if the storm center passed that way. Learn-
ing from hitter experience, Greater Minmi has
put into effect strictly enforced building codes
in lnte years o ensure that every possible
sifegunrd is used in home construction,

At 4 pan. on August 26, 1949, the hurri-
cane plunged across the Florida coast,  The
eye passerd Delroy Beach between 6 and 6:50.

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

For all the careful preparation, the damage
toll mounted op and down Florida: two killed,
133 injured, 265 dwellings destroved, 24,338
homes damaged, $43,000,000 damage in that
ope State, inchuding 17,000,000 boxes of un-
ripe citrug {roit knocked from the trees,

Hurricane Is News Everywhere

A hurricane i= alwavs o “patdral” o= news,
It combines human adventure. scientific inter-
s, sispense, and often the drama of heroism.

“When a hurnicane smacks the Southeast, it
hits front pazes pll across the Nation," Grady
Norton pointed] out " And YUl Cum bet Cali-
fornfa papers don’t spare the headiines!”

Fortunately, there's a lighter side even to
i hurricane,

The dav after passage of B recent storm, the
Migmi Herald headed s weather report,
“Blew Skies."

Last wvear’s first hurricane worthy of
a name headed toward Florida while Presi-
dent Truman was in Miaml to address the
Vieteruns of Foretgn Wars, Traditionally, and
for convenience, hurricanes get alphabetical
tags—"A for Able” for the seison's first, *B
for Baker” for number two; and so on,

In salute to the Chiel Executive, newsmen
dubbed  this storm “Harry.” When the
senson’s second hurricnne (and one carmving
much more authority ! slapped the Southland,
hoth custom and courtesy could be served,
They called it *B for Bess™!

The Nitionul Geéographie Magazine

In 1947 the battleship AMissowri was
bringing back President Truman from South
America. Navy aerologists didn’t Enow the
ship's whereabouts until after issuing a warn-
ing on a storm near the Lesser Antilles.

Chat of the blue, the Ao senl g message
to keep them well posted on the cyclone.
Commander Harding already had beem up
most of the night, so he called Grady Norton
at the Weather Burcay 1o needle him.

Hautinso--"0Grudy, you'd better-gel out of
that =ack smd start heniling sobars.  Your
licas @& down on the MWesewrsr I civilian
clothed. 'We're not allowed 1o issne 1orecasts
lo clvillans, s it's up Lo vou L be sharp an
today's wdvisories unless you want fo wihd
up i the fmrm back home.™

Nomos—"Well, byv polly! How do vou
think vou'll like that weather station b tha

Aleutluns i the Miouwr: rups o Lhe
st s

The Public Visits—by Phone

One day I was in the Muoni Weiather Bo-
reay office looking over storm records. Across
the room, one of the meteorologists was almost
continuously busy answering the telephone.

“T"s nod bad row when there's no hurricsne
around,”” Mr. L. G. Pardue observed, “But
when a storm's moving in—whew! Un one
day during the early Octobet hurricane we
answered 3,000 calls.

“Ar. Doakes wants to know if he has time
to wialk his dog before the storm hifs.  Mrs
Junes asks when Miami stores will open for
hurricane sales of damaged goods, Cne man’s
question wits, ‘How soon can 1 send my wile
ot o work?'"

I could uwndersiand that it must be n relief
to the busy Weather Bureau staff when phone
wires blow down mnd cut off the needless,
anxious, amd often hvstericnl querles,  Legiti-
mate calls, of course. always are weleomed,

Reassurance, when it's warramted, is what
the people want.  Lawrence Thompson, a
Minmi Herald writer, did it this way;

Thee is oo new huwrmaone on the way 1o
Miomi. ‘The old hurricane, that  pested
through here Tuesday, hes not furbed amund
pnel iz not coming back toward  Minmi

Relax. Go to the show . . . But don't call
the Weather Bureau ur the fewspaper ot
becimse vour neighbar beurd somebody alsit's

neighbor zay somebody el hail heard un-
other huitcane was about to come s way,

The Weather Bureau has never in recent
veurs reneged on its matter-offact assurance
that “No tropical disturbance of serious pro-
purtions will ever reach our coasts withoul
being reported well in pdvance,  Too this
record of suwecess, aircraft reconngissance by
Air Force and Navy, and radar’s “magic eve,”
make vital eomfribubons,
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With hodachrome Film, vou can make the
most of eqach magie-hlled day. You ¢an keep
the exciting dav-by-day action record in
movies 30 gloriously, so colorfully “alive” they
almost speak. You can accent all the happy
high spots m crisp and gorgeous color stills

Kodak movie cameras aperate simply and
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.1 . = : =2 g 1 o e, big gl Denai bl
compact “Heliant™ with /2.7 lens. Kodak i i Tl e

mimature still cameras make color trans-
parencies ad easiy as black-pnd-white
snapshols; And Kodak's new “"Pony B28"
15 only 52995, At vour Kodak dealer's,
Eastman hodak Company, Rochester 4, N, Y,
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of the body muscles
keeps the body fit

the EXERCYCLE way
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Designed for Home Use |

Many doclors use Exercycle —a pleasent
way to halp contral the waistiine and
strengthean obdominal muscles—helps im-
prove posture and flexibility. This revaiu-
tionary exerciser is electrically operoted.

Just . get on . .. lurn tha swiich, ond WO ‘
outomalically get tha beneficial actions
of horseboack riding, bicycling, rowing,
swimming, seporotely ar in combination,
1o suit your need or mood, in the privacy
and comfort of your own home. ldec| bor
husband and wite. A few minutes a doy
is all you need. Send tor interesting frea
boaklet,
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‘ Be a Connoisseur

Why s tea rolled?
Wiy is fea black or green?
Whal does Oranze Pekoe mean?

How different are China, India,
Caylon and Formosa teas?

How long should tea be brewed?
profusely illustrated 30-page booklet
these quastions. Send for i
now wilh our wpnusual ""Gel Acgaaltited

Asmortment  of gix selectad DOriental Teas

for only 1 postpald. Taste some of the
WORLD'S FINEST TEAS. Eend %1 to:

KIEN CHUNG TEA HOUSE
Dept. 221 Weston 93, Mass.
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Roum among storvbhook ohalits 3
reginns Lke Valais. Hop a licketyap

electree tramm lor Hewe, clangs o tla
Clprimie elbmli, daswee and dise fi roman

Lid I|I.|'|'-.'l||!l_'ll. .-llr ;'_'|_|||;r

There's on exciting reason every seoson
to stort your vocotion in SWITZERLAND

DT T TP T O el

Far full informarion and free boaklets, write: Dope, M32

SWISS NATIONAL TUURIST OFFICE

475 Fifth Ave., New York, M. Y. bb] Marke! 51, Son Frantivie, Col.

Mentlon (ke Matlunal Geugraghic=—1t ldeatifies von




YOU CAN
DEPEND
ON THIS
SEAL

weou and vour family will always be |..~r|rl.l.j of »
memarial that bears the Seal of the Barre Guilld
for it tdennifies monuments made of Sefecy Barre
Graniie. fnest of all memoral stone. The Senl |§
etched M TRR Yl woaale only on memorils createyd
i Barre, Vermont, “Granite Center of the World,”
by & member of the Bame Guilldh With g Guld-

Guild Cermificate of Cuality, ¢ hnding  guarantes
(o you wnd your heirs hacked by the entire indusery
i Harre

e sure 1o look for this Seal ... it is 2 hallmar
of fine quality. You an depénd on it and on the
|1|||||||||I|.'II[ dicaler whi |I'-['l.l'-'- i Wewall be 3-:'-J-1
o send you the mame of the Barre Guild dealer

RAE
il

mav ilso obrain the

Send for MONUMENT IDEAS — free — 16 pager profaiely illatrated
Aildreis: Raree Guild, NG-510, Baire, b2,

:|.J~|:-:-J|.|,-|.l monuiment, Yol NEALTST Yvog iu-l wite to the sddress below.

J‘[-"IH' .l'.-'I G bf RGN REERL (TR UNE,

= pEaEl FILL (W ALseE

EELGW. DETILCHE. aun @sil T TEE HETHRET &Ny

Recommendation for Membership

FOR THE YEAR 1951 IN THE

NATIONAL GEOGRAPHIC SOCIETY

* The Memibership Dues, Which Are for the Caleodar Year, (nclude

Subscription fo the National Geographe Magazine

T the Secretary, National Geograpfne Society,

Sicteenth ard M Streera Northwest, Washingron 6, I C.; 1950

!l nominate

FREINT HABRE W T (NER

Oeccupation

This inlormatrton te imoeriand 6 e recordsl

Address o

FRIWY ADLIBERS (F MoMiNEE

for membership in The Society

Name of nominating member ;
FLEESE "HIN]

Address

» OTTES- Amiis] membemship im United States, $4 Canadi. 5500 abrood, §5.00. Eife Membernhip, 10

L 117ed Hemittances shimild b papsbie 10 Natinmal Ceoprnpiliee Soched Hrmittances. (ot dtdsdde o anntimemnes
Unlted States and] Camube should be wade by New Yoirk dexinoc interhad{mal momey mmel

Meiting (e MWations] Geographie—It jdextifien yoo



Norman

Rockwell

WORDTS MOST
FAMUUS CLOVER
ARTI3T SAYS

“vou can be a
successful artist!”

R Mow, you con get troining by professionals quickly, of
hame, 0 your spare Hime. | have worked with America’s 11
moi! Tomous griish to perfect new ond fosler mathods of
showing yow our secrety and sharl culs. Ged siaried r:--:i.:;-.“
Write for bigg ilslrated Brochure, Ir's FREED

Amarice's 12 most famaus arbiits show yau

Murmar Bockwell « Al Peibor s Jen Whittamb
Bor Sighf = Skivos Dabhones ¢ Hebed Pawoatt
Feled Haleh = Aaitla Basgye + Maruhil von Schmmindd
daha Atharten = Pred Ludahens + Albest Doing

City, Lone, Stote

Pharma Ma.

- FAMOUS ARTISTS COURSE
: m I:I--JI--1:|1lI;-::--I: Il.;'l- -I_.l 'I"|.:1|. us A rilats Conese
. Mr, Mra.

. Misu

: Hroat =

£ 2 . A
(:7,! uld'e 7 ;/,-"- wevd.

_-'_""I.'-‘._- - /-// S T =»
A D, enialined
L H-{;ffrrf/t(z{;g}f/ oz e

-'.. |'- 4

Crets beantiful full-color transparencies
[T ["'llir'l ton, for Kodachrome Prints
II'..JHI '-iIII'.-'.I:'F. '-:I-||'|I'||'1| l-! CTHINOm |'..|:
the "Pony 135" perfect for travelers,
sportsmen, and stay-ai-homes who like
to make hine pictores. $34.75. The
258 Model, $29.95. Flasholder wath
euarcl, 11,50, At Kodak dealems’, ..
Fastman Kodak { SHTRRTIY
$. N, N,

|.:|||'I ||I SEET

P — -
/fr’r’ﬁ#{/ SOy 239

(ff FNE e

Seiluded e

i svsures Buokidu [EEIEELy

pfete facilinne
oo sediinri] p i JLETaE Prididps

¥ o'l meet the ndcea: i fa ]

i1 :I i |I_|I'||'I_|l:| '|I

"? [ubw apa -.illlrl-llil.:,..f:'-:_rl_..,. Flivedieis i
Lﬂ?{?ﬂﬂtﬁr HOTEL 500 5ws ¥

O™ THE OCEAN AT BETH &1 =k l_-,
MIAMI BEATH, FLORIDA 3-.-.._ £

15 Tourist Border o -
Information Centres ' % fex

help you plan your /) Sty
& holiday im_ \/

LAl ean
CANADA'S | VACATION PROVINCE

Witle e lrgd DagiSel DNTARID TEAVEL
143-8, Farsament §1&1.. Tocoels Dol



THI=s (ODUNTRY S r.-[rl-hu.m- SETVICE 15 O
of 115 ereatest pssets 0 une of emergeney,
It umites millions of |Ir'|||.|||' -|.-'E[|- A
sapdds of businesses to get Hungs e
|'||||.-'|.|.|'r T8I 1= 5 1l-:l1.:|F :|ri|:I| ol our -

[|_|I|1:lt lll"l"rll'l'-

In the last fve L T the Hell Syvatem
has mervased the nomber of telephones

I_I:h ppore Lhan 125000000, Hillonz of -
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TELEPHONE LINES ARE HUMMING

|.|_1'- h.|1.|' |u'|'r'| -|'u-||r EI-T The=id 1|'|r'|r|l1~:|||'
|'-|illi'|'1r|-'lll il Evers |-|.|.||-|-| 1 herpe are rJ'l'.-I.rl'-

| LM e Bl =v=1em r1ll|:r|"_'|4 pre,

Al ol this ;:|'||'|'p1|1 gl the size ol ML
Bell Syvstem are  proving ol ||.|:I'III'IJ|.IT
il e |.1'-_lt|| mivwe Uine reason s eoanirs
=[an |||:I:||rn|i||1'- By ||I|'|r'r = ecanise 1t
has the most aml the best telephone serve

e i the woeld.,

i o
__Iﬁ—_ '

BELL TELEPHONE SYSTEM [ £

¥
Uy o



IS THE ART OF THE
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Practically all the news in watches comes from Switzerland.

All self-windmg watches, wrist chronometers and

cialendar walchies are Swiss. S0 are the world s smullest,

thinnest, most complicated. Eoery me Bwiss walch owes j1=

beguty and [l fsion to the BUpal i||ri1:. of Swizs wals 3||_||._||I-Zi1|;

machinery, o hours of hand-erafting, 1o ckills handed down

from fathers to sons {or 300 vears, For the gifts you Il give

il pride, (el your jew eler be your giife. Al the I50odid poaris of & fns
Supias swettch are fcahed ane

frxserphled 1o perfoction, making

-,II_|IIII' WATCHMAKERS _: o '.=_ OF SWITY E " LAN I‘:' i pasgilile foF vour jeneier o

perpice auy mitca of TRne Sunxs seethei

:Illlr.ll ||'I':'||'.."||'- |_'.“.| ||||||I II||'|I|||i'li||'|

see the “ 1951 Wutch Fashion Parade™ at your jeweler's, October 26 through November 11
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I L AT | Wakll,; | II |, s I"ll'_ okl Lo Tt I | IrI'I:'_II. B . ¥
il Fy Ll becmose | (iS5 [ECy [, sk lr—with

. Y o can eal ey Ll IH ' t has no bone, no «kin | . EHOPpen

jri=§ AT Nt amount ol Fl |||[ vir ||||r|:Ir| ||I|'-4-r--l-_- it Nl | oS

i Ie _

the can 1o sagve every sublie wisp ol Navior—all bag, Leniiled ! Hormal Mao 1 10 T g

! Jiees of delicious meatl . . . ham at 155 very best, ee, et
I:-'f'll.'_llt-lu_.l- -

GEQ. A. HORMEL & CO., AUSTIN, MINN.
Listen te MUSIC WITH THE HORMEL GIRLS—Saturday, CBS—Sunde




