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For accuracy...
For value...

Have you ever wondered why
this American-made waitch
hos become such a troditional
gift tor birthdoys, anniversaries
—and other special occasions? If vou
wore a Hamilton, voeu would know. No
other wolch is both so fobulously
lovely and 30 unarringly accurcte. And no

gther watch gives you so much for
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your money!
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11Ps ON 'T'RAVEL

by BRADLEY WESTON
Waorld Traveler, Author and Travel Colummnis

WHERE LIFE HOLDS A THOUSAND CHARMS

store while evervone else is off carousing around
a foreign countryside, don't fret, for the canse ain't
bisct, There i still the Fall, While the local folk on
thi= side of the sea are bundhng up o rugs, the
vacation season goes on swimmingly in Seuthern
Fourope

When Autamn comes to Ttaly, it §= both fashion.
able and plessant to repair to the watering places
—to Fiopgi, to Saleo Maggiore, to Montecatin.
One sips the waters, tokes the cure, latens to the
apen-air concerts morning. and evening, apd Te-
furns ldarmes I.'r_:..hh L |-..|I'.l|,' winler 'l'.'i[ll. i -I:I:Il.]'i'.

Chic Clientele at Ischia

Fiugei’s water filters through
voleanie rock, arrives at the sur-
foon warmed o fifty degrees;
tasteless amd full of radioactiv.
itv. Up ot Montecotin, just out-
sitle Florence, you sl under
shade trevs, Heten to the band, sip the waler anid
il uJu_g_ll'lHl,'.r'IlI: Foad.

lschin, the island near Copri which was the
{fountain of yoath of the old Homans, i= popular
spain. Back in the old davs it wis a sure cure for
the rheematism a man could get running around
a deafty lurnm in o thin toga, Today its watersare
deservibed os the mos) radionctive in Earope, id
it attracts a chic chientele 1w match.

Enrniw:tl of Eating
All of feshionable France re-

pairs to the Hacque country in
the Fall, when the scasan een-
tere around the seasidle resort
of Hiarrite. Folklore festivals
- featuring hary Basgue danoes
are staged at Biorritz and surrounding villages all
through September. A mild form of bull hghting,
at which the Spaniards would soeer, is held in the

Bazque towns o early Fall and also in the aneient
Rutman arenn st Arles in Provence.

While all this petivity is mmpant in the south of
Fronce, up in Burgundy the Burgundians are hav.
ing at their (uvorite sport—emling. France's list of
Fall festivals is headed by [Hjon's Gastronomic
Falr, o two-wnid-a-half-week ealoric hinge.

.lm Alm between Courses

The Fall lingers ling down in
Spain, the pulse of life grado-
ally turting from the resarts (o
Madrid, Bareolons, snd Seville.
It the I'Jl.l.lll1..1]- ﬂ_‘l_l” poes on ot
Puerta de Hierro Club's conrse,
!hl'!ll!' are I‘Illﬁl.‘lll'l-'-i:l'lil.hl.'-.l B |||.1I:||"II!—|- iH‘IIi- il
coursté, jui aled. Al Madreid's Recoletos, a smart
dining wpot, you walch joi wlei between coursos
and dances. Theaters and inovie houses don't open
until 11 pan., and the erowd doesn’t filter Into the
night clube until 1 am. Most elubs have 8 mini
mum charge of about hfty cents, Amerhean, anl
at ape #pot on the Plags Ssonta Ana yvou can hire a
troupe of Flamenco dancers and a private room
until well pust dawn for the likes of twenty dollars.

See your Travel Agent

Thiz whole new world unlolds
after a plensant vovage al sen
aboord one of the modern, Tully
air conditioned Sun-Liners of
American Export Lines. The
sensibile choioe {or the Fall trav-
eler 5 the Southern Gateway to Europe. Summer
and Fall linger long in the lands along the Medi-
terrancan, The new sister-ships, Constitmion and
Indde pendenee, and the "Four Aces,™ Exeter, Ex-
cambion, Exochordn and Exealibur, sall regularly
from New York Harbor bound for the sunehine
ports of the sunny Mediterrapean. Why ot st
in at the office of your Travel Agent today?

A KL, T

Published as a travel service by

AMERICAN

EXPORT LINES

3% Broodwoy, Mew York &, M, Y.

Mention the Natloss]l Geographic—1t identifies you




Ske Giows.”

Sinclair growth sparks hunt

for allded crude oil production

Senmograph crew blars o hals

A inte the deseri in wearch for ail,
When oil for America’s lamps to accwmndate safficient reservies
wik extractéd from swhale hlubiber, Fil 'i|I|1|".|'|.' future PO AT CLT nis.

first vou had to find the swhale .
: _ _ : The ( OEAPRTIY & progeas o mdeed
Today, when America’s thirst for gasoling .
the demands ot its expanding markets

I iJ ki : 1. 'I iy
SRS N N R |J-I [II:-.: LAt ]'IHJI: EHORYS . .
b prother assuromee of

i well-nieh insatiable, the first neoblem . . _ |
. : Sincluirs continued proeress, And
i5 to find erude oll
aniithier reason why
To hr-ly sptisly this desmsend, Sinclair is ., . & frredt nemie nooil,
Sinclivir ix expending hundreds of millions

of dislliars in o comprehensiyve Progrnm

to increase its crude odl l1ri:||Eu|_'I||||| el S| "culn

A Great Name tin Oil

SINCLAIR OIL CORPORATION + 600 FIFTH AVENUE +« NEW YORK 20, N.Y.
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The beit thing you know whersver you go
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Ztee New Royally Line ‘
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The Finest Television Receivers ever
to bear the Zenith name
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Pleasare? . . . Full measure!
Price? . . . Pleasant sarprise!
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Everybody's woking up to the fact
that voo can’t lose monesy when '
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Don't “guess’

yourselt out
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"I drink all the coffee

| want...

DONT STOP DRINKING C'.'DFFEE."
JUST STOP DRINKING CAFFEIN !
Tl caffee thatl keeps so many people

[ at might. Iv's the merve-jangling
pitflein that ordinary colfee coniluins,

awnke

So jom the mulllons who've switched Lo
Mew Extra-Rich Sanka Coffee. 10 one of
today s mosl flavorf coffees, and 105 91775
caftem-free, |1 Eives You all the fr IETANT,
satinlyving |H-'-||'-'h vy 0 line coflee, vetl can |
keep vou awake!

Cret New Exstra-Rich

sunko {oflee todiny !

DELICIOUS IN EITHER INSTANT
OR REGULAR FORM

Products of Gawseral Foods

NEW EXTRA-RICH

SANKA COFFEE

It's delicieus! Vs 977, coffein-free!
It lets you sleep!
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U. 8. Capitol, Citadel of Democracy
By LiNNELLE AIEMAN
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Busy as a Bechive, the Copitol Swarms with Senotors, Representntives, ond Sight-scors

[} he Hill b5 ol ingt freet term. sSands the 2 ool Lemitol. where the MNatson
b dlesis } viteel 1o td mipeill N i1 i i
frained physian.  IMan nges h bwi i th ' gat
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ind miotion A3 a footlogse correspondent, 1 was per

surrounding the formal halls where Senats mitted to explore libraries and FTLET I
and House of Represéntatives debate and de that serve the Méeémbers of Congress, 1 checlo
cide the Natwon's laws are hundreds of smaller  in at police headquarters 1o 1alk with ofticers
Mmome—comnuties and olice rooams; admiins-  who puiard  the Capitol o and s 13 1-acr
Erad v erucad, ondl kel [LEE LS ey Erovuncks | W e POsOms il RUER N
Malle swirmitge with vi=ilnrs, himng rooms where the President 15 enfe

o - . , ki i';:.l CITY YISt wrth T e 0 T I .Ei,' |:|| [
A ity in Four Walls o T _I_ N _I | | ! .

| | i ExH| ralleries thatt i
“Thi | | | 11 o th Il seale and H = | wal
rleran Archite the Capital, David Lvnn LN I | full of desl tyTewriler Tl
e blie- fiivmisrenia Hities - ShrlBRE. the sl telephones where reporters for daily press
noe, strc ' T[T nent of th peThodicals, | 1l IV | each
home of Cong i prist ol [pag | B2
Wandering o tong  the el | v et, for all tf it anid bustle Tia |
could see what e meant | eauerht elinioses history hrooels over tl Lapitol | |.| 5 1]
| restourants and kitchens: stationers irher,  air in legisintive chambers that once . echood
carpenter shops, Gicket offices, disbursing  to the oratory of America s political mants, Lh
imd banking offces, post offices, dnd even dis-  bitter argaments of the “great cdebats
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No other building in the CLLRLTY A 51T Woulil vou hke to s26 what the hrst So
ey si many dhistaous ghosts: _El'l'l-'lll [ the House, Frederick Auprastu [Comirmd
\dams, and Lincoln; Webster, Clay, and Cnl Muhlenbe Wik Tk Vi wil fidu
houn. There were the Chief Justices John porteait hanging, with those of others who bav
Aarshall, Charles Evans Hughes, and William  held the post, in the lone spenker=s Loabby oul-
Howatrid Tuft, the onlv moan in Ameriean li eile the Hall of Renresentative
LOTY LBy SETWI both as President and as Chied [ hie Tomind ene face ol this Peonsyivana
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Art Teaches Histor Comgress and the fest four Congress |
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The past lingers in the antigue mirrors and  lution and post-revolution in which he Hved
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howtpilces, Its art ealleries amd colurmmn gressional invitotion of 1864, onlv one Boas
wlls; its decorations and memorials are fas elected o favorite doughter, She was Frane
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The Guide Whispers; Echo Carries Her Words Across Statuary Hall

Rrons
thiz room s

and marble stalued
mame.  Here Lhe

larmer. President. was maortalls
Conesar Bodpey, Ohin™s William
pinids Rohert B, Lee (hronee)
Wil & crnss, and Ponnsylviania

ontribdited by
Huouse met Teomm 14
$l Ik n
Ablen, Arkansas'
vrd M hole Eelpnc]s

Ur perhaps you had forgotten the sory of
Edward Dickinson Haker, whose hfe-siomd
toga-traped figure stands in the high-domed
Rotunda along with those of Washington,
Jeiferson, Lincoln, dnd others,  Senator Baker
ol Oregon, Civil War hero and close friend of
L.incodn, was killed us he led Union forces into
nction ot Balls Bloff, Virginia.

_-'i|-:'|'-u|'-'i_|!_|=_: T I'-':.lfl'l1'||'llll'-':l_'. NEWs rep T o 8
Linioln when he learned of Baker'
death, Conpress later singled out the Ore
gomian for his place of honor in the Rotunda,

All three biranches of the United
Government figure in the Capitol’s history.

In one room orf another of the old Senate
wing the Supremw Court sat from 1801 until

'.'.4'1l||

Slnles

."-E:-:.-r of our Presidents have taken the

math of office—some 0 rain or snow—olitside

the main east enlrance

K1 Stal
! Il'l-l-
with parales
Ul ki
Loger W ElHn e
Eobort Folton ook a

i1 honof of distinewisliecd san anil one |JJ|] l_|'|l_:-r TN
gl Beerd Ha bl me H el LY Ill!'l_r' =_;|IJir|"'|' Ailamm o
[ipres 145, 15 ~iplmes (L 1o r) show Delaware's

M. Kose, Misslssippl's Jeferson Davis

[ biponre ), Wi
M TS SETTH ":_:'||r|_"|
n slap model

Just before each Presidentinl insusuration
incoming  Vice Presidents traditionally  have
Leen inducted into office in the Sen i_I:_-.lI_'!|;|'_||-
ber, where they also automatically assumed (he
role of President of the Senate, 8
however (with the exception of the 1945 cere
momies at the White House), the Vice Presi
(lenitial swearing-in has been part of the in
pugural procedures on the Capitol's east-front
plitform

=imnce 1937

How the Capitol Has Grown

Physcally, the Capitol has grown up by bits
and pieces; ils construction allernately pro
miobed nnd I"|I".|.'._'-'1'IJ R T ] ||ri|i|- and [ITREC
tical difficulties. The process bepan yedrs
Letore the Federal Goiernment was movied.
in 1800, 1o the wilderness capital oy b
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An Artist Sittmg on the Platlorme-suppor
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It wae there, in a hudlding of propped-up
arches and temporary partitions, that Co
held s first foint session on November 22,
JROOD. Tt was adidressed by President  John
Adams, who, with his wife Abigail, was having
his own housekeeping troubles in the new
White House at the other end of the forest-
and meadow-framed trail ambitionsly called
Pennsvivania Avenue,

Congressmen Baked in an “Owven®

Some seven vears mote were to pass b fore
the Capitol’s twin south wing, including what
is now Statunry Hall, was ready for the House
of Representatives,  Meanwhile, the Repre-
senlatives met in the Senators’ north building,
with a three-vear interlude in a queer oval-
shaped structure temporarily erected on the
wiuth site and descriptively kntwn as the
“Oven."”'

Even before the move into the Oven, the
originadl House Chamber in the north wing
wis Lhi sctene, in Fl:hrunr:.', 15801, of the
exciting climax to Washington's first major
political strugele.  The issue was the contested
Presidentinl election between the two leading
candidates. Jefferson and Aaron Burr, the
latter already a sinister figure. Since the elec-
toral vole was tied, it was up to the Honse,
under the constitutional rules of the day, to
mmke the decizion that would give one man
the Presidency, the other the Vice Presidency.

The eves ol a tense pation turned to the
House ns n six-day deadlock followed. Dhr-
ing the final 30-hour strugele before Jefferson
was announced the winoer, one determined
Member voted from a sickbéd set up at the
scene of action]

In these early building phases the two
Capitol onits were united only by a wooden
witlkway. At one time, public springs bubbled
in the intervening open space: around them
children plaved and neighboring housewives
gathered to gossip and Al their buckets,

It was not until the reconstruction afler the
burning of the building in the War of 1812
that a connecting rotunda came into being.
Completed in the mid-1520's, iis low, copper-
coversd wooden dome was modest compared
with the towering iron dome that eventually
wis to take its place.

But the country was growing {ast—almost
doubling its population every two decades—
andd the Federal Capitol on Jenkins Hill both
reflected and influenced the changes and de-

velopments,
A dozen States joined the Union between

1520 and the cuthreak of the Civil War, With
each newcomer, more and more Members were
added to Congress.  Debates also grew hotter
and more complex—the Migssouri Compromise
of 1820:; Andrew Joackson's bank battles of

The National Geographic Magazine

the 1830°s; the slave and free-State con-
troversies of the 1850°s

Today, in the quiet, seldom wsed Old Sen-
ate Chamber, vou find a small picture show-
ing this room just as it was in 1850. Below it
hangs a'chart of each Senator’s place.

“There's where Webster, Clay, and Cal-
houn sat,” s=aid my companion, Col Carl
Miller, of the Capitol's professional  Guide
Service. “Sam Huouston, whud heen Presi-
dent of the Republic of Texas twice, was here
then. So was ‘il hen Douglas, even before
his debates with lzgl'ﬂl.ulﬂ Aml Seward and
{Chase, who later served 1 Lincoln's Cabinet.
And his Vice President, Hamibal Hamlin."

I {ollowed his finger down the list, “And
look! Jefierson Davis, oo, With so much
in the history books about Davis as President
of the Confedoracy, vou forget he had an im-
portant Senate career belore,”

Barracks, Bakery, and Hospital

Through the vears, neither crisis nor war
halted the Capitol's growth, [In 1850, despite
the approaching civil conflict, Congress voted
funds for two big extensions.

The first session of the House (237 Mem-
bers) wns held in the new south-wing addi-
tion in December, 18537, Nearly a vear-and
s munth later, the Senate moved over to the
comparable north building, while the Suprem:e
Court transierred its gquarters from the ground
floar fnta the vacated Senate Chamber,

During the fateful davs of the Civil War,
when Washington was a borderline town and
sometimes o beleaguered one, the Capital
served as barracks, military bakery, and hos-
pital,

Some of the Union's first volunteer troops
were quartersd in the Senate and House Cham-
bers; there they amused themselves by holding
minck legislative sessions, Others slept on the
foor of the Rotunda, their new ritles stacked
high under John Trumbull's historic paintings
of the Revolution,

At one time long lines of dusty wagons rolled
up 1o the basement entrances bearing valuable
lodgds of flodr evacunted from threatened
Georgetown: bakeries, Later. as the wounded
poured back from the battlefields into the
crowded, harried city, volunteer nurses and
doctors found their patients in rows of hos-
sitnl beds set up between the stnlues and

sls,

Above all the aclivities, the clankine and
pounding of workmen putting up the vast new
cast-iron dome went on.  For President
Lincoln, who had known this bullding well as
an llinois Congressman from 1847 Lo 49,
was determined to keep the construction going
a¢ a symbol of the -:h'Eﬂg'L'tL and the futare
of the Union {(page 168),
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Brumidi's “Bartle of Lexington” Gives Drama and Color to the Senate Appropriatio
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Benmgnant Peneo
and Scowling War
Deck a1 Senate Room
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Creogdraphy and Physies Hlumanate the Senuate's Distrier of Columbia Room




U. 5. Capitol,

At lust came the hoisting of the Capitol’s
crowning featre, the slant goddess, Statue
ol Freedom, designed by the prolific and
itmiginalive Thimas Crawiord.

This nearly 20-foot Bgure, with lowing drap-
eries, cagle-femthered helmet, and sheathed
sword, is.a sapga in itself. Completed in Craw-
ford's Rome studing in 1857, the unwitldy
plasier model was elght months in reaching
the United States. after a passage beset by
stormis, leaks, and other all-but-fatal safling
problems.

Wartime conditions further delaved the
casting in bronze, and it was not until Tate in
{862 that the statue was set up temporarily
on the Capitol Geounds for the public th view.

Guns Greet o Goddess

The triumphant rising of *“Armed Liberiy™
o her Iofty spot above the dome was accom-
panied by a significant it of power display.
As the head piece stid into place at high noon,
December 2, 1863, the American flag was un-
furlsd, a 353-7un salote hoomed out from the
Grounds, and in turn an iron-throated answer
was roared by cannon from 12 of the forts then
encirclineg Washington.,

The Capitol, as we now see it, wits finished
then. But huge office-space annexes were still
1o come, Bs congressionnl needs expanded,
The House Office Buildings were completed in
1908 and 1933, The Senate Office Buildimg
was occupied in 1909, and four vears later
was linked to the Capitol by menns of that
treasured  convenience the Senate -ﬂhw‘w,,
popilarly known ns the “Toonerville Trmolley™
(page 169,

Fven vel, some say, the Capitol ftseli is
incomplete.  In the room below the Rutunda
sieht-seers  crowd  aroumd n glaizsenclosed
model built In 1903.04 to illustrate proposals
for an extension of the buildimg's central enst
front (page 171},

The project was never carnied out, thouh
petiodically the subject breaks into the head-
lines, Those who oppose the Lhungc sy the
Capito]l should be left the way it i, 5= p his-
wirkcal monument,  Others, including Prosi-
dent Truman. argue stropzly {or the extension.

Architects wholeheartedly agree that the
addition would correct the false impression of
lack of dome support, wdd space to the bulld-
ing, and, moreover, provitle an apportunity to
replace the old sandstone center with marhle
to match the wings.

You can imagine what o tremendous job is
involved in the basic care and upkeep of the
Capitol when you consider such staggering
statistics as these: 14 acres of floor space, 11
elevators, 435 rooms. and 679 windgows,

Whenever the way has been cleared by con-
pressional recess, battalions of extra cleaners,

Citadel of Demaocracy

167

pnters; corpenters, repairmiéen, amd  other
skilled and unskilled workers join the “regu-
lars.”" They swarm over the hml{img 0N As-
signments that may range (rom painting the
big dome (1,000 gallons every four years), to
pulishing each tiny pendant of mammoth
ervstal chandeliers (page 179),

In addition, the Capitol’s art trensures call
for special attention.

The Lady Who Irons Paintings

I came un a curious sight in the Rotunda
one day. Trumbull's huge puml,mp, The Sur-
render of General Burgayne,” was out of place.
its empty frame resting on the foor and at-
tached (o ropes suspended from a balcony high
in the dome, The picture lay fuce down on
a platform built to size, while a small blue-
smocked woman went over its surface with
an ‘vlectric fron (page 1499,

The ironer, T learned, was fn artist from
Vienna, working for a Washington art store
which is under contract to {freshen and repair
three of the Rotunda’s efght historic paintings.
The warm jron was taking up excess wax so
that o new protective backing could be ap-

plied to the canvas.

A small pateh caught my eve, “Is thai the

" 1 nsked, “where some vandal cut a hale
in I‘mmrl Morgan's boot?™

“No" came the answer. “That’s where a
workman's ladder slipped. Bul someone ofid
slush a big piece out of the “Battle of Lake
Erie,) on the Senate east stairway. Look
closelv amld vou ¢an see where it was mended”
tpﬂg& 158].

Now and then the problems of Capitol up-
keep w0 for below the surface to basic and
structuril needs,

“Last wvear we fOnished the biggest job
undertaken since they bailt the dome.” Archi-
tect Lynn told me when [ visited him in his
high-vaulted groined-arch room. “That was
the reconstruction of Senate and House Cham-
biers and mofs.”

Both legislative balls now have new. sofid
roais in place of the dangerous and defective
alt] ones with their dingy glass and iron <ky-
lights, Ceilings of stainless sieel and plaster,
with soft, indirect lighting, have replaced the
Mg hﬂ'l.' crisscross supports pot up in 1940
to protect the lawmakers from then perilously
sagming surfaces,

The two Chambiers have been redecorated
in different colors— Senate red and gold, House
blte—and given improved acoustics and air
comditioning.  Additional provision has been
made for radio and television pickop. In the
Heuse, rows upuin rows of mmfnﬂ:—lhlr leather
chairs  have been substituted for the old

“toriure septs” (pages 162-163).

CUniy & few relics remain, in fact, to link
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The Great Dome Was Bur Air When the Crowd Guthered [or Lincoln's First Tnaugural

Sann the Civil

Limton (page 15

ouid,  Eater it was

Here an Muarch 4, 18861, Thomi

rieed To 4 pediment on the

these rooms with the traditions of other-yvears,
Among them are the old brass cuspidors with
4 wiw polish, the Senate's snuffboxes, and
bottle< of blottinge sind (from 3 pre
paper time) on the Senators” desks,

CF nll the Capitol's refurbishings, however,
one has special significance: this year, The
recent restoration of some of the many puml-
ings created by Constantino Bromidi comincides
with a revival of interest in this 19th-century
Italign artist who Bed o America to avoud
|'|--]i1i-.1l [ s itlon [pages 160-1461, 164-166H,
nnd T83-190)

Sentember 18, will mark the 1001h
anniversary of Brumidi's sailing into New
Vork Harbor, By coincidence, the month and
day were the same as those on which the
Capitol cornerstone had been lad m D703,

blotting-

1952

War broke out, but the President Ropt work poing

pn the Cunitol oy 32 symbal of the
of “Amerfea’ pestéd oh the

> 2
rpwildrd’s marhble Heur

L THLEE WITIE

Bt it was no accident, when Brumidi began
his career of decorating this building a few
vears after hi= arrival, that he wadded to his
signnture the 1itle, “Citizen of the U. 5.7

He Pammted (or Freedom

Brumidi had acquired U, 5, ctizenship as
Characteristically, he de-
seribed] his futbte hfework in these words:
‘Myv one amibition and my daily praver is that
I mav live long enough to make beautiful the
Capitol of the one country on earth in which
there is liberty

Hiz warke in the Capitol far outnumber
(those of anv other single artist. The Brumadi
panoramees  and  portaits, medallions - and
miurals stinl out in splashes of vivid color on
innitmetable ceilings and walls
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Lentern glows when
pither House meels by
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L. 5. Capitol, Citadel of Demacracy

Speaker Sam Ravburm gave her full ccredit
for the Nation’s final acknowledgment of its
debt to this “Citizen of the L, 8"

HBut there & still one bit of unhnikhed
Brumidi business at the Capitol, Today's
visitors (o the Rotunda often ook up curi
ously at an oncompleted portion of the en-
cirching frieze.

Soom alter Brumidi's death, Congress en-
wiged o secand Tresco artist, Filippo Costog-
gini, to carry out the hulf-ﬂﬁﬂm]ﬂtiﬁhﬂ" wirk,
using. Brumidi's veiginnl designg.  This the
artist did, but in the execution he saueezerd
hiz predecesor's panels and figures o that
roafry was left for additional scenes of his own.

Congress ritjected the sugzested additions,
Years later, still a third aretist illed in part
ol the space, but the work was fudized unsatis-
factory. 11 is soon 1o be replaced by three
seenes, for which Congress voted 320.000 in
1951. The sobjects will he the “Civil War,”
“Spanish-American War,” and the “Birth of
Aviation in the United States"

Millions Tour Their Cuapatol

About a guarter of a million visitorz every
vear toke the official paid tour conducted by
the Capito]l Guide Service, Other unrecorded
scofed ol thousinds come in to wander around
fur themselves, 1o see their Congressmen, or
1o consult the building personnel on business
of one sort or another.

“Chur rush segson 18 doring the spring holi-
days,” smid Harry Nash, dean of the airide
corps, who in 37 vears of wrvice has probably
Breeted more L--ph: than anyvbody  else ip
Wiashington, “But we never have whit vou
might call really blank spots i this business.™

Al oall vimes of dov 1 met the visitors
tratping the long corridors ulime or in groups

serious-looking middle-aped douples, sweet-
hearts holding hands, and many children

Lok, Daddy,” 1 heard a Hitle girl call
out to her father as they mspected the Ro-
tunda paintings.  “The man has six toes! "

Sure enough, a seated Indian in John Lh..l]:l—
man's " Baptism of Pocahontas” has an extr
toe,  Whether the artist was careless pr purs
posely painted ome of Nature's slips s hord
0 =4y,

The Capitol's professional guide system,
designed to give vidtors an explanation ol the
tniding's chief features; is now 76 vears old.
It wais borh out of the near-chacs which re-
sulted when hordes of sight-seers moved an to
Washingion from the Philadelphiz Centenninl
i the strmmer of 1876,

soon floods of traffiic were inundating the
Capitol, and pickpockets and comfidence men
were aking advantage of the situation,

To meet the twin problems, Congress ap-
pointed five guides to organize and oversee the

I,

151

crumefs while describlng  the Capitol’s won-
ders,  The service proved popolar and slowly
but steadily has grown through the vears,

At present theére gre 24 guides, including
1 women. They pre appointed equally by the
House and Senate,  Their pay comes from {eps
collected Trom sight-seérs themselves—23 dénts
a hesd, with a 15.cent rate {or school orguni-
gations.  The price hasn't gone up vel,

Several marriages have developed  froon
romances between the guides and tour patrons.

I heard of a4 former Congressman who
staved on d= oa jguide for 12 vears. One ol
the girls inherited an appointment held by
her' mother,  And only recently death took
from the ranks the veternn son of courtly and
conscientions Ol Cap'n” Benjumin Cady,
an drigingl member of the servige,

Sculptor of Pioneer Suffragists Now 105

By law all official parties start in the
Rotunda, go “to the Senate wing: lower floor
through the crypt: to the House gallery, and
bauck to the Rotunida,”

In practice, however, the triji< tire a5 varied
s the | ality of the guides. Fach has
his own technigue amd favorite stops,

An attention catcher in the ¢rypl under the
Retumuds is ‘the group statve of three pio-
neer suffragists, Susan B, Ambony, Lucretis
Motr, and Elizabeth Cady Stanton,  This
wirk has been labeled, by the irreverent.
‘Ladies in & Bathtub," because it tikes the
lorm of three busts rising from o solid hlock
of marble. 1t wis carved by Adelaide John-
son, still living in W ushmgmn anid planning
¥ wlvhmlu her 106th birthday in Septembwer.

“We find most visitors want to see their
Cangressmen in action,” said one of the euides,
“moowe ddentify Members when we can, aml
expilain that absenie doesn’t mean the luw-
minkers are not on the job, Most congressional
witrk. s done, of course, in commitles rooms
and Individual offices’” (page 171).

some of the qoestions asked by visitors
show a woeful lack of accurate information on
the Capital

“Hoes the 'resident Tive here?™ is o familior
Another went this way: “We've seen the
House snd Senate Chambers, Now where
does (ongress meer="

The Floor: Visitors Keep Ot

(m the House side two red bulbs outside the
legislative hall are lighted when the Members
are in session.  The Senate uses o white light
tor the purpose, with an adjpining rved one
which can bw ll.lI.'TIrl.l on 2 3 warning of closed
EXETUTIVE Session.

Actually, officials tell you, it has been vears
since the doors to the palleries of either Cham-
ber were closed 1o those wishing to observe
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“Floor” privileges, however, are fealous]y
gunrided.  During sessiops, only  specifically

designated outsiders—depending on Senate o
Howse rules—ire admitied, These include the
President, Vice President, Suprenme  Court
Justices, Cabinet officers, former Members of
Congress. Mentbeérs-elect—and thuse special

ns who have 'hg.r name “‘received the
thanks of Congress,”

The galleries that look down on congres-
sionil deliberations are divided into sectivns.
Same are apen (o the public (when provided
with easily obtainable passes); others are re-
served for congressional families, diplomiats,
or aceredited members of news services,

The story of the press and the Capitol s
ane of long-term iirug_EIE—wnl: i happy end.
ing. For this huilding how rates o5 a major
am] nceessible news source for Washington
anel the world (page 1801,

From the bewinning. the public was gen-
erally permitted o watch the proceedings.
Favored guests, including Indies, once even
sat op sofns and chairs put up on the fdoor.

Pies, Peaomnts, and the Press

A few privileged newsmen, stariing in 1801
with Jefferson's inend and protege, Samuel
Frarrisom Smith of the Noetional fniclligencer,
were given reporting focilities either on the
floor or in the gallery, _

Une of the early cormespondents of the I'n-
telligencer was still further privileged. He
shared the snuffbox of the presiding President
of the Senate!

It wiis not until the 1840, however, that
the right of the press as a whole to cover Con-
grece at work was recogmzed,  Officind action
then come ondy after passionote debute and
aftor firebrand James Gordon Bennetr bl
published scathing attacks in his New YVork
Herald againsl Senate restriciions on coverige

Eventuilly, a committee elected by the
mewspapermen themselves was given jurisdic-
tiom, wnder congressionally. prescribed  rules,
over the admittance of bona-fide reporters 1o
the press galleries. Thic I3 now the accepted
syslem.

But. meantime, pccommodations woere ofter
uncertain  and  sometimes  sharply  limited.
Back in 1880, Washington's Fuveming Stirr
published an editorial complaining that new
rules were holding the press “to the cormidors,
which for the most part are occupisd with
telegraph nstruments, peanut stands, tramps,
pie women, gl lohbyises”

Today, well over a thousand men and
women, representatives of  newspapers  and
magazines, radio and (elevision, are nocredited
to cover “the Hill," as the Capitol is called
in popuiar parlance. They may sit in House
and Sennte galleries and use the extensive

The National Geographic Magazine

working facilities provided in near-by offices.

Cindy about 200 of this news nrmy are regu-
larty on Wandd.  When histerfc evets ane in
the maoking, however, attendsbce jumps, wnd
space must be carefully allocated. Such oc-
casione in recent times have included three
talks to joint mestings of Congress by British
Prime Minister Winston Churchill (pages 162-
163); the 19531 home-coming “old coldiers
never die” speech of General of the Army
Douglas MacArthur: and the address of l.:lutt‘ﬂ
Juliann of the Netherlands in April of this
year (page 1457,

Many a tense and dramatic scene has been
enacted before the galleries in both old anid
new halls of Congress,

Ex-President John Quiney Adames wae sud-
denly - stricken with paralvsis in 1848 a5 he
sat in the former House Chamber, pow Stat-
wary Hall,  He divd close by on g couch still
preserved s o memorindl in the foom now
used by the Clerk of the House,

In the old Sennte wing, one of the most
Dizarre situalions ever witnessed in the Capi-
tol occurred ditring the impeachment 1einl, in
1805, uf Sypreme Court Justice Samuel Chase,
In o most theatricnl setting the Justice was
uerjuitted,

Aaron Burr, the presiding oifwer, had pro-
vided -accommodations for crowds of specta-
tors ind had had the benches draped in scar-
let In imitdation of the =tenes m Westminster
Hall during Englond's sensational impeach-
ment trial of Warren Hastings a decade before,

Stranger still. Vice President Burr, in salémn
state above the proceedings, was himsell ander
indictment for murder at the time, as o result
of the doel in which he had killed Alexander
Hamiltom,

Cther high dramas plaved in the Chambers
of Congress inclade the Senate’s uuprm_hn'wm
trial of Presudent Andrew Johnson in the hit-
ter post-Civil War diys; wrd the April, 1917,
adddress of Woondrow Wilson, made at the join
session ino the House on the eve of the war
declaration, That was the speech in which
the President introduced his famous phrase
about making the world “=afe for democracy.”’

But not all the excitement in Congress takes
pince on the Hoor.

In the public gallery above the Senators
ane cdav in 1930, a veiled apparition in fowing

B aadiul elsiarneading Sesinip i s S WL B B il er

Fresident's Room Caplures >
Every Visitor's Attention

A phttrnng chundeler hangs abuve s -mahogany
ible o widch, many Prestdents have slgnad  bills,
brginning with Lincalnn  Mindon tile from England
forma the Noor's =uperh mosale.  Brunmiidi's Ameriouos
Vespuciys looks down from the ceiling (pages 184-
1553, Allssceing Bellpiom (in drealar border) seems
to follow visitors with her eves
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Bromid Completed
Hix Masterpicee,
the Dlome's Fresco,
m Ll Nonths

Eibten Dy on fes hack onoa
scrffold, the drtst spread the
gpiectacilar “"Apotheonis af
Washington™ aoross 4 6l siyunn
fert ol e comave dome.  Hi
scaled hds berole figunm. some ol
them 15 fect tall, to appear fife
shee Lo wlewers on the Rotutida
floar 180 fect below,  Colors on
the rine be made more bielblbon

Brutmwlh wis 60 vears old
whee he Onished the caviopy (n
885, Fourteen yvears later
while working oo the cieeulan
Iriere belaw the dome, he
shipped. | Catching o despirnt
ol vn 8 smaffold laddor, b
dangled 38 feet in the air [or 15
meintites,  Rescwe fimnlly atrive
bt the abock Wiz oo zrest- the
artssd died a few months |ater

In the frenco, George Wiash
tnoton =its hiedweesn Lilierts
[lei1) and Victory., Completing
Libe intier circke, 1Y beomale forure
star] Tor the onrgial Steres
Six nllegorical mroups on the om
show, 1 coumterciockwine order

Arts did Selences. Hel.
meter]l BMilnexva (lefth, soddes
of wisidom, sdidrez=es Henjamin
Franklin, 5. F. B, Morse, and
Kobert Fullan

War. Freodom, with up.
eulied] swromd, stribes down Tye
unny and hingly Power

Agriculiure, Ceres, podifea
of horvests, holds the horn of
plenty nnd rides 3 reppes
Young America wears the liberp
Cinjy, {hae eeanee) rerfiee ol Firani

Mechanies. Vilean, =od of
e tal working. tests o i CHmmiTE

Commerees.  Mercury, peo-
fecior of travelors and per
chatitih. alfers a beg of gold to
Robwrl Motris. financier of th
e ol bon

Marine. Beacded Nentune
emerges Iram the decp,  Aphirs.
dife. n=ne-from the wives halds
the Atlantre culile

The nest twe pules show the

s groaps in greater detid]
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U. 5. Capital, Citadel of Democracy

gray garments suddenly rose 1o her feet and
began wailing like & l:n,::mshee* INEWSDErs
citlled her Vthe Phantom.”

“The Phantom was no stranger (o us,” sald
Capt, Olin Cavness, of the 170-man Capitol
Pulice force. “Durine debate over a military
bill in 1941, belore we got into the wiar, she
chained herself tp a hannister in the House
gallery andd started screaming,

“Under questioning, she said she was a mem-
ber of the “Keepers of the Sacred Flame' and
felt a compulsion w wam the work] of its
impending d-uﬂ-m She wis committed on both
occasions to a local hospital for mental ob-
servition, and later discharged.”

On the whole, though, Capitol disturhances
are rare, Police problems generally concern
losses or petty theftz among the crowds or
damage to works of art by souvenir santchers.

Picketing of all kinds is prohibited by low
within thi=s building and its Grounds—one of
the few: public places in the country where
this is s0. Even wearing party campaign bat-
tons here i banned.

Cogs in the Law Machine

Few of those who watch' the formal pro-
ceedings of Uongress are aware of the complex
administrative aned clerical activities that go
on bebind the scenes to keep the machinery
of legislntion in smooth running order,

Both Senate and House have their own sepa-
rate working sinfis, subject geperally to the
comtrol of the political party in power., (M-
ficers of the House sre electeéd or re-elected
every two years, at the beginning of the new
Congress.  Officers of the Senate serve during
“the pleasure of that body,” because of the
continuwing nature of the Senate, which always
retaing (wo-thirds of its membership,

In a building where lawmnkers’ careers may
be cut short after two vears, many of these
trained and valwible functionaries have held
their posts for two, three, and more decades.

The congressional hierarchy is headed by
the two presiding officers, the President of the
Senate and the Speaker of the House. Two
key administrative jobs are the Secretary of
the Senate and the Clerk of the House, Bt
there are aiso Parlismeniarians, Sergeants at
Arms, Doorkeepers, Postmasters, and dozens

0 Npthsmal Cesgraphile S inlp ERlurnrasss by Wiklapd 11 Cwlver

< 07 Years Have Not Dimvned Brumidi's
First Works in the Capitol

One of the fire) Lo infrodoce (rue fresco o Amecicn,
the artist im 1855 completed Winter (alsive) and
Autumn, two aof the Four Seasoms 10 the House Ap-
propriations Committee Room, which in Brumidi’s
time belooped to the Agriculture Commitiee, Shad.
riws KkiEully fatroduord In “Trame™ and “moldings
muke them apprar 8y scolptorcd plaster, though adl
Lhie whark 18 painted.
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of uther officinls and suboificials whose knowl-
edge of detaill and tradition is Esﬁﬂntini in the
carrving out of the Uongressmen’s numerous
and often ritually prescribed dutes,

70 Alert Blue-suited Puages

The congressiomd] pages are, in 0 sense,
Washington's voungest afficials. These bovs,
from 14 to 18 vears old, are selected by their
Congressmen, with patronage committee ap-
proval. They run errands, distribute docuo-
ments, and otherwise make themselves useful,

This =seedon there are 21 Senate and 49
House pages; and it is a cheering sight to
ser one of them, in his standard blue suit,
white shirt, and black tie, when vou are lost
in the mazes of Capitol corridors,

“Are vou going to write about Congress or
about us?' asked one of the bovs when he
heard 1 was gathering material fora NaTioxan
GrocrarHic article, “Hope vou have lows of
pictures,” chimed in another,

The pages are paid 3285.23 s month and
ar¢ precocioushy versed] in politics and cloak-
room gossip.  But they are by no means ex-
cused from the formal educational chores of
other boys of their age,

In @& congressionally sponsored  school
started in 1927, they study history, languages,
mathematice, and similar college-preparatory
subjjects (page 178). “Together with eight
Supreme Court pages, they start classes at
the firmidable hour of 6:15 a. m., stay with
the academic world until 10:25, then move on
to the day's business where history iz in the
making.

One book which iz not in the Capitol Page
School curriculum, but which the bovs as well
as Members of Congress stody dnd se cone-
stantly, is the annual Lmngrrmrmu! Direcitory,
I‘Lthlmi:l.rrj: friom. the Capitol building and
produced for amd by Congress, this book
furnishes important I'!-l'l‘l-illll'llll!'i information con-
cerning all Govermment activities in Washing-
ton. It iz known to have been issied ns early
as 1509,

This vear the Comgressionad Dieectory cons
taing. 737 pages and has had a printing of
miore than 55,000 copies. Members receive
u specified number free of charge, but' other
thousands of purchasers, through the Superin.
tendent of Doecuments, make this volume one
of Washington's perennial best sellers.

It is not hard to understand why, in the
light of the Directory’s contents.  [is pages
include charts to the physical labvrinth of the
Capitol building as well as a who's who guide
o officia] Washington,

A still higeer publishing activity 15 the well-
known Congressiongd Record, There is nothing
quite like it in the warld,

This daily repart on oll legislative meetings
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of House and Senate has 5331 “asssociate edi-
tors'—435 Representatives and 96 Senators

High-speed stenographic reporters  thke
down everything said Jduring sessions.  Until

lately, some of the old-timers kept & tiny ink
hottle strapped to a finger against sudiden
shortage.,

Rut the Record's copy is=not delivered to the
Government Printing Office until it has bheen
rushed to each Member f_]uutw], for approval
and “revision of remarks.”

The lawrmuikers may alsi put into the ap-
pendix of each Issue of the Kecord mosses of
printed matter of all sorts, from poetry to
vars of stalistics.

In wddition, since 1947 a Congressional
Daily Digest has been carrjed in the Kecond,
providing quickly accessible capsnles of infor-
mation on congressiondl proceedings, commut-
tee work, and related data.

During the lnst session’ of Congress, more
than 8 million copies of the Record were dis-
tributed.  Iooall, they contained nearly a bil-
lion pages of closely printed materiall

Home ol “the Hermit™

Among all the words that have poured from
the Capitol vou look in vain for mention of
its most mysterious and shadowy character—
“the Hermit, ™

Until his death a few wvears ago, this mun
lived in an out-ofsthe-way workshop in the
sithbasement. He was fed from near-by kitch-
ens amd slept on & discarded door until sym-
pathizers contributed a o,

If Congreee knew of the Hermit's existence,
it gave no officinl sign: but many peeple | saw
around the Capitol remembered him well.

““He was like something out of Disney,” one
of them told me. “*Hut he must have seen
hetter day=. He was well informed and very
fond of music. He particularly énjoved the
Marine Band concerts we have bere in the
summer in the Capitol Plaza.™

When 1 learned about the Hermit, T thought
I had heard evervthing. But there was still
one more quest, a quest that led down wind-
ing dungeonlike stairs, through quiel passages,
o & Jocked door,

“The tomb is directly under the center of
thie Rotundn,'” said mwv o official escort as he
opened the door and ushered me along a nar-
rovw hall to an jron-grilled barrier at the other
end. “Of course it's u tomb in name only.”

At this spot, | learned, Congress once hul
planned to aige o mrchle monument Lo George
Washington and to transfer the General's re-
muins here from Mount Vernon,  The original
project called for a circular opening in the
floor of the Rotunda, from which visitors gould
look down an the memorial below,

The: plan failed to materialize. For one
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thing, Washington had asked in his will tht
he be buried at Mount Vernon:  Though
Martha Washington rather reluctantly agreed
to the move, with the provision thut her body
also rest in the Capitol heside that of her
hushand, eventually the Washington heirs
decided against 1L,

Rotunda Scene of Mourning

Through the iron gateway 1 saw o glass-
enclosed catafalogue, or bier, draped in black
¢loth, This badge of mourning is not for the
man who rests at Mount Vernon but for all
those chosen to lie in state in the Rotundn.

The catafalque has been used there 12 times,
beginning with the grief-laden hours when
endless linits of stlent people moved past the
body of Abrahiim Linculn, Others who have
Iain there in state under the dome were
Thaddeus Stevens, Charles Summner, Garfield,
John A. Logan, McKinley, the disinterred
remains of L Enfant, Admiral Dewey, the
Unknown Soldier, Harding, Taft, and General
Pershineg.,

“T saw the last Ave ol these ceremonies,”
aaid chief guide Nash, “Maost impressive (o
me wis the time when the Unknown Soldier
wis here in 1931, A bontload of Howers came
over with him from France. They were
banked high along the walls anid brought down
in the form of & cross., Their sweel, heavy
scent was almost overpowering.”

At such times, when the Capitol overilows
with humanity, it seems more than ever to
helong 1o the people,  But whether the citizen
i= in Washington, D). C., or in Washington

State, his presence is alwavs felt in this build-

ing. Its business, after all, is evervbody s
business,

Here, with few interruptions, all the Na-
tion's laws have been enticted from 1800 1o
the present.

These statutes, which have guided the coun-
irv’s growth gnd rising power through ever-
changing conditiong, have reached the impres-
sive total of nearly 70,000, Each session
brings more to affect the life of citisens every-
where, loday and tomorrow,

Tn my wanderings | encountered in the old
Senante wing a strange time-and-event juxia-
position, Congress's  Joint  Commatiee on
Atomic Energy has its hesdguarters in the very
room where Prof, 5, F. B, Morse i 1844
ticked offi his {amous message, “What bath
God wrought!™ for the formal opening of
Waushington's first telegraph line.

“What our committess of the Tuture will be
concerned with is anvbody's guess,” one old-
time Capitol emplovee remarked, Al T'm
sure of is that they will have to deal with the
same old human nature—and the sound of the
human voice.”




FTEN since his return to Sootliand, my

Iriened  Douglas Scott hod spoken Lo
me about the Himalnvas, Wistially
hee had told me of the delights of climbing
[m the highest range on eart
Az he 1alked, his words painied pictures;
of pathe that climbed ridee after ridge ol foot-
ntlls, dipped into deep gorges;, and  wounid
throuzh wopiks ol pine,
el Damboo with amazing vaneties of htdds
M ocamps ot 12,000 feel on hollows
wilitee. with alpine flowers; of the glisten of
e walls plunging to jungle ridges thousanmls
i feel below,

Many of these peiaks, he
ezl b liped,

~Now e wantd to do omwore than talk: he
hiad come with a plan. His eager finger truced
v lime o o mmap, and [ caught the mamic of
strange names, names with the ring of adven-
ture—ithe Rishi Goree, Nanda Drevi, Dhanngir,
the (sirthi.

Costd We need bave no expensive organisiz-
o, Mobidlity and lightness were the (hings,
We could Iive cheaply off the country,

We wonld explore the area of the Tibet-
Sepal border, where it lorms a greal angle
with Indin in the districts of Garhwal and

! lannid
Vsl FRvd o encdron

REriassy

el =afd. were

- nex

Almora {map, page 197), This was described
as the mumt beautiful region of the whaole
L a00-mile chain,  Opportunities for the mout-
tain explorer mnged from unknown gorges to
ginnl clusters of unscaled peaks 20,000 feel
el and more

Further, the inhabitants, Bhotia tribesmen,
wore reported to be sctopulously honest semi-
nomads, g people of zreat charm,.  They would
well g native food, and they and the Nepalese
Dotinds would help transport ooar gear.

Cave Ulp Securnity, Chose Mountains

mmow, if ever, was the time o go. 'We had
known each other for the 20 vears we had been
climbing, and we were both under 40, It
mieant giving up Lthe securtty of good jobs, buat
we chose mountains; we took the step.

Luck was on our =ide. Tom Mackinnmm
and Hill Murray, the two men we would hove
chosen from any company, were willing to join
us, MacKinnon Is a pharmacist; Murray an
auihor,

Char party had a combined experience of
maore thian 80 vears of Hrtish and Alpine
rlll'lelrjllrll'l'l'i'.l: :l'l['lrﬂ' 'IIT'I|'|r|F|i||'I'._ W OWETE
well known to each other ns membeta of the
sCoitiEn Mountameering Clab, and that measns
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a ot when men miist live together for long
periods of solation.

By mutual consent we appointed Bill Mur-
ray organizer. We had barely two months 1o
prepare,  Each of us was given tasks,

Scott made detailed climhing plans, On
the basis of them, I worked out food and trane
part needs,

Staking the success of the expedition on
local supplies, 1 decided 1o take a mere 440
pounds of food Tor fve months. The main
items were dried eggs, dried milk, pemmican,
sugar, cheese, jam, chocolate, sweets, hiscuiis
dried soups, butter, and, of course, 1ea

Tom MacKinnon was responsible for medi-
cil supplies—an ohvious bit of casting:

Murrpy combed his friends and associales
of the Alpine and Himalavan Clubs. without
whase help and good counse] we could not have
moved,  He coordinited our efforts, showing
o remarkable flaie for administration.

Nol knowing a word of the languoge was
consideret] n minor difficulty: we could learn
it as we went plong. We Scots have an old
caving that with n good Scottish tongue in
your head von can go anvwhere,

Heights a Heaven nlter Plains

The man who said it is more pleasant to
travel than 1o arrive has certainly not crossed,
in the dust and glare of niidsummer, the 1,200
miles between Bombay and the first surpe of
the céntral Himalavas. Tt was a jovous mo-
ménl when the green foothills reared above
the haze—real green, like 2 memory of Loch
Lomond’s ‘winds in a desert,  1n the wilting
heat of May, India’s hottest month, the
parched plains cried for mmistyre,

We were glad to (orsake the raflway for a
bus that sigzagged upward, climbing steeply
through jungle 1o terticed fields. Wherever
water could be brought, patatoes and rice
showerd a rich green. |

Mounting steeply, we came upon lilacs and
exolic flowering shrubs,  Froms green hanks
by the roadside, wild flowers sprouted in pro-
fusion. Now and again we had to wait for
sxcred gray langor monkeys (o cross the roaed.

After the plains it was delightful o feel
the hot wind grow gradually cooler. At Runik-
het, 6,000 {eet up, storm clouds were discharg-
ing the ficst tain we had seen since leaving
Calasgow,

Murning ‘saw me out on the liwn in my
pajamas.  Beands of rain sparkled on fower
and tree.

Abend, crest nfter crest of junple (pothills
caught low slanting sunrays of gold;  Incred-
ibly far above them, like silver writing in the
aky, soared peaks o unearthly that at first
I could not believe 1 saw them. Those won-
drous shiapes were Nanda Ghuntl, 20,700 feet;
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Trisul, 23.360; Nanda Devi, 25643; Nanda
Kot, 22,510, and a prak recognizable as our
first nbjective, Bethartoli Himal, 20,840,

Was it posgible that we might tread these
silver 1ops, the very throne of the gods? |
coutkd st believe it; but cried ﬂ.lnur? for the
mere joy of seeing,

Dotmls Eager to Serve as Porters

When we songht porters—ealled conlies
here—21 Dotials: from Nepal were lined up
befare us by their headman, Kuar Singh
Superficinlly, thev were a criminallooking
band, with their ropes and rpgged homespuns
{page 193}, but we liked them instantly, and
it was ruther pathetic when the rejocted 1o
fused at hrst to leave the line. But our needs
were modest and four of them had to be
left behind,

Chur porters carried 80-pound loads, in
cluding 20 pounds of their own supplies and
gear, for three (about 63 cents) a day
—four for mountain work.,  They furnizhed
their own food, mostly four from which they
muade chapatties, or thin pancakes.  Lowds
were home by headbands over the hrow (page
2000, We carrled 20-pound loads in rocksacks,

For the next 10 days we were on the march,
poing over high ridges on [antastic paths,
dropping: down to rivers, crossing huge bluffs,
and plumbing a wild myvine. From the snows
of 12.140-foat Kuari Mass, we descended 6,000
feet to Tapoban (page 230),

At muany of our camps MacKinnon had to
open his dispensary as natives heard the news
that white men were around, One almost blind
alt] fellow expected his sight w be restored,
amd declared it o be so atter swallowing
low Iablets. Later he returned with his goat
to have fodine applied o 4 wound in its
nniry throat. '

Wherever we went the natives were friendly.
Puffing enormous  hubble-bubble pipes, or
spinning raw  wool onto bobbins as  they
witlked, they followed us for miles. They wore
homespun trousers tight on the legs, with
blanket fastened over their shoulders in the
manner of 1 Scottish plidd,

Already our porters hd shown themselves
to be men of sterling character.  They were
natural climbers and willing workers,  Scots
and Dotials understood each other, though we
could not speak a common langunge, Al
hands were enjoying themselves,

Bethartoll Beckons

From Tapolin we headed for almost four-
mile-high Bethurtoli Himal, our first objective,
by wiy of the Rizhi Gorge. The country we
were enléring now waz incomparably wilder
than anyihing we hod seen-—a fierce tangle of
rock spires split into two tremendous gorges,
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Wary Explorers Skirt o Glacier Crevasse near Their Doorstep on Panch Chuli

Unscaluble jce barred the Seots from reaching Panch Chuli®s 22 650-{oot credl (pages 199, 233Y. [.'-.'Inmll-utj an the
elucier, they éndured extremes of heat aml cold,  Their tent stands at 19,000 foet. A safrty rope linkz the men,

of the south ridge, we took off our caps to
H. W. Tilmian and the 1936 Anglo-American
expedition for their fine performance in climb-
ing it. To my mind, the feat still ranks as the
greatest of all mountaineering achievements:

By the time we reached the gray flvod of
the Rishi, 12 porters had been pnhl off, but
the remnining six worked furiously 1o throw
a4 Jog bridge across (pages 218-19).

Size 6 Fits Evervbody

After the crogsing came more hard climbing,
but at lust we stood at the oot of Bethartoli,
our mountain, Nearly 9,000 feer above us,
high above a welter of hanging lce, loomed
the peak we hoped to climb,  From here we
conill see no safe route to the top.  The dunger
of avalanche was all too apparent.

In planning the expedition, we had lar-
gained for three porters coming high with us,

and accordingly we had purchased boots, leep-
ing bage, and high-altitude clothing for them.,
Now was the time 1o present them, and the
porters were gs delighted as children at Christ-
mastime.

All tut the sleeping bags had been bought
al Gl.usp:w Barrows, a kind of "Hawkers

Baxaar” in Gallowgate, where you can buy,
at cutthroal prices, anvthing from a wooden
leg to a pair of long drawers. The boot size
wis g pure gamble, but acting on advice we
had chosen sige 6. We praved that they
would fit.

Beaming all over, Zungin, Goria, and Mathir
tried them un. Thﬂ'. fitted,

Food was our main worry.  That man-load
of flour lost meant that our climbing time
would have to be cul by six divs, leaving only
five for reconniissance aml geiting 1o the top.

Ascending to 14,000 {éet nest morning, we
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Earth's Mightiest Peaks: the Himalayas., Their Name Means “Abode of Snow™

saw that attack: from the north ridee must
take the line of a protective rock rib, for ather-
wise we were lHable to attack from an artillery
of huge poised blocks and tottering pinnacles
of ice. We decided to pin our faith 1o this
ribi in the hope thot it offersd a route to the
summit, That same day we brought porters
and 1ents o 14500 feel.

The reward of being up there came 8t eve-
ning, when the clouds that haed lain on the
hivh tops all day suddenly spilled off. The

red sun, breaking throush, lighted a ring of
fORs! roe i'!ﬂ".'rli-l.':- that =hot like npeedles to
motre than 20,000 Teet, peaks with challenging
names like Changabang (22,520 feet), Ka-
linka (22,740), Rishi Kot (20460, and i~
rious others unnamed (pages 202-3).

There wnas snow on the ground when we
raoe at 5 am. and started up the ridee,
Loose and stony ot first, it crossed a snow
gully, then steepened to rock, demanding use
of hancls as well as fest., In 2000 feet the
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ridge narrowed to an aréte, or sharp edge, of
snow, cormced on one side, with a little gen-
darme, or rock tower, blocking the wav,
The coolies had climbed tongnificently,
though troubled by altitude, At about 17,800
feet wi decided it wazs unfair to ask men
unused to Alpinism to go farther. With many
salpame they departesd for the lower camp,

Chasm Defends Bethartoli's Crown

Bad weather was closing in, so MacKinnon
gnd I cut platforms for Lhe tents in the snow
of the narrow ridge, while Murray and Scott
peconnoitered,

Back they ¢ame with bad news., Ahead
yawned g 100-foot, gulf impossible to climb
down. We coold have fixed the rope and
slid down. But we could never have returned
the same way.

To get over this nasty shock we crawled into
the tents, got the stove poing, and melted
snow for pemmican soup and tep with biscuits.

Eating hrought on breathlessness, and even
to turn in our sleeping bags made us gasp
like newly landed fish, FPliinly we were not
vel accustomed to the heights: a dull, persiat-
ent heardache proved it And, :ﬂthuuj];h WiE WiTe
reasonably warm in our eider-down bags. our
breath froze on the tents, falling in the form
ol powdery snow,

Bitter as the cold was our sense of frustra-
tion—blocked by an impassable gull when
anty 3000 feet from our goal.

But our spirite rose with the moming sun.
To be here in this plistening world was the
ultimate reward, Far below lay the forest,
steep-walled, enclosing the Rishi, Up here the
rock. snow, and ice were alive, the tip of
Nanda Devi shooting like an arrow above the
tiny tents on the crest of the ridge.

Because of loss of that week's supply of
flour, there was insuiicient time for another
attempt. Thus Bethartoli beat us

But our fatlure had taught us a few things
ahout Himaldyan climbing, camping at high
altitudes, snd our réactions in the rarefed
air. It had given us 8 new appreciation of
aeale, without which oo one can elimb success-
fully in the Himalayas, for whot appears from
below to be a tiny pick in a ridge can tarm
out to be a virtual chasm, precisely the kind of
thing that stopped us on Bethartoli

The lessons were to be rubbed in. Rising
above the Rishi, the 10 930-Teot peak of Hanu-
man, the “Monkey God,™ had taken our fancy,

AN went wiell until we were less than 1,000
feet from ils summil. Then, lo our intense
disappointment, we were stopped at 19000
feet by another cut-off similar to the one on
Bethartoll but :

In fast-falline snow and thick mist we hnd
an anxfous tme descending, 1t took so long
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thi{ we fivished in o race with the gathermg
darkness, We steered by compass, little ex-
pecting on such A night 1o find the tents,

Suddenly in the gloom we smelled wood
smoke, and with twitching nostrils followed it
to camip, By carrving up juniper wood and
keepiing a five going the porters had saved us
from a night owt.

Listening Lo th-.- blaiter of snow and wind
as we lav snug in our sleeping bags, we not
caly blessed our Dotial friends but gave thanks
far the precaution of taking a compass bear-
ing back 1o camp in the morning when it was
clear enough to see its direction from the peak.

Next day we headed back to our base at
Tapoban. Tt was n journey done on short
tations of rice eked out with wild rhubirb,
curtailed allotments of chapattles, and a modi-
cum of butter, cheese, and pemmican. We had
native beans, but these proved so damaging
to our internal econumy that not even the
poarters would eat them.

Winding down to Tapobian, we were sorry
iy he descending to' 6.000 feet among the fly-
rickilen ‘haunts of man, but glad 1o be nearing
a4 food dump.

June had come, and in two weeks we had
jumped from winter to spring.  Snow gullies
that had troubled uz on the ascent were
shrunken beyomnd recognition, and hosts of
new flnwers were abloom—I{orget-me-nots, wild
garkic, sweet peas, and whole hillsides of
vellow broom.

Ower the gorge soared 8 Himalavan golden
eaple, much like the bird we see on Scottish
hills: The voice of the cuckoo had come to
the Rishi; flocks of spow pigeons twisied over
the crags on silver wings; and Himaliyan
bullfinches occupied the upper tree line. [ree
pipits were performing their fights of love.

O o Dizzy Trade Route to Tiber

The next phaze of the expedition, timed to
take place beiore the orrival of the monscon
in early July, wis reconnaiissance of the Lam-
pak Mountains from the south, Our way lay
up the Dhauli Gorge, one of the great trade
routes of the central Himalavas and a track
to Tibet (map, page 197). Where the Rishi
had been grand, this was -austere, for few
trees grace its steel-gray walls of rock (page
208).

The track wound along these walls, high
albwve the rushing [Mhauli River. In some
places it hung suspended in space, supported
on big iron slanchions driven into the rocks,
No doulit they had been put there by the Brit-
tsh when they administered this area, for it was
their responsibility to keep the passes open.

Traffic was heavy on this bhighway, No-
mizEds were |ugping their household effecis;
come carried bens in baskets, Curiously clad
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High Adventure in the Himalayvas

Tibetans, wearing ex-army bush hats, colored
woolen boots, and frock coats, hended sheep
anel gouts, exch animal fitted with small saddle-
bazs containing salt or borax.

The sheep would be sheared Here in Tidi.
Then back the patient Tibwtans would go,
bearing their borer—Indian rice: or wheat,
of manufactured gonds,

These Tibetans are solemn men, but give
them a smile and their faces nearly split in
hall with welcoming joy.

Climbing up a side ravine to réconnoiter

n route to the Lampak Mountaing, we came to
a most beautiful village situated on an alp.
Its stomework nnd finely carved wooden bal-
conies were the best we had seen. But to our
surptise the place wis entirely deserted.

We folnd out why when we climbed 3,000
feet higher to Dunagiri, a village of Bhotias,
perched at 11,800 feet above o glen of wild
reses, walnut trees, and sweet-smelling shrubs,

Bhotins Migrate Like Birds

Bhotias, like the birds of the Himalivas,
have different life zones, occupied according
to the season, Many tribes have three vil-
Inges, the highest hEhm close to the Tibétan
h-ﬁrder for Bhotia means “Man of Tibet.”

wople are tradere.  From their high
s.ummﬂr omes they journey far into Tibet,
cirryving grilin antl rice, or other gorls, i
harter for salt, borax, or trinkets. Like Ti-
betans  they use sheep and goats as pack
animnls

When the two-months’ trading season is
over, these birds of passage journey down to
putumn f(uarters. Forgathering in the lower
vallevs, they hold thelr traditional fairs.

Winter's approach sees them in their lowest
homies, whence many journey to the plains to
buy goods for next vear's trade.

Such a life breeds self-relnce and a great
knowledge of mountains and men,

The people of Dunogiri greeted us with
amiles of pleasure. Many were red chesked
and almast fair skinned.

When we asked if we could obtain food,
bowls of ate (wative flour ) prompuly appearetd.
Then potatoes! They were a Scottizh variety
koown a5 Arran Banners, but of a quality 1
have never seen in Arman or elsswhere, It
appeared that they bad been introdoced into
the hills by the former British administration
to better the lives of the peaple,

At this altitude the potatoes took twice
the normal time to cook, but they tasted even
Letter than they looked,  Replele, we toured
Lhe town.

In a little square the villuge school children
saquatied, <lntes on knees, while an ancient
autocrat put them through their lessons (pages
207 and 234). Aflter greeting us and draw-

215

ing the clazs to attention, he pointed to my
pockets: He wanted o see what was in them
—{for educatinnal purposes,

The old teacher proceeded to give the class

# lecture on my belongings, each item being
ﬂrm'il:-r] with cries of jov. He took evidemt
pridle in showing  his fuImImnw with such
things s walch and oo It was com-
pletely stumped by my mtrmmru meler,

Wherever we went in India, we saw new

schools being built.  One was going up here.

The villugers were well dressed,  For best,
the men wear homespuans consisting of tig ht
trousers with matching facket of H!'.EII[ E.urn-
pean cut. The dress of Bhotia women, how-
ever, is rather haggy and unbecoming. [,l'm..l.—
ments range from silver girdles, anklels, nose
rings, and l:a.rrmp,ﬂ {3 chitrs of 'bear cluws
(pages 217 and 2

AL Diunagird, aﬂlug residents were brought to
us for trestment, The worst case waz a little
girl whise lower leg and foot wére black with
gungrene and swollen with pus. MacKinnon
at first despaired of her life. bt his penicillin
had the child well on the way to recovery when
we left.

Later we were shocked to discover that
maany of the peaple In this area have venered
disease, and that tuberculosis s rife among
them.

Unfortunately, too, they are much addicted
to a form of rice spirit that is very near to
mw alcohol. Locally, it s called chang (the
samie word used for the milder Tibetan beer),
and it seems 10 result in a lowering of physical
antd maral standards.

Despite this, however, we found the Bhotias
the toughest of truvelers and the happiest of
men when we had the gomd fortune to get
them Lo work for us

From Dunagiri we made two climbs that
gave us our first success in ploneering new.
nscents. The first was a rock-gnd-snow peak
of 17,830 Teet; the secomnd a 16,690-foot rock
climilby 1o a Ii:mfr_- edge of granite,

A briel view from the latter throogh boiling
cloud layers showed that the Lampak Moun-
taine coudd not be climbed from Dunagiri.
Uncompromiging jce walls offered no hope of
ascent {rom this side.

Dance Honors Gods of Fertility

Leaving Dunagiri, we headed for the north
side of the range to have a look from there.
With us were five huge pack animals called
jhibus—crosses between vak and cow—and
vur faithful six Dotials.

Our fears of an early monsoon  were
:i:treng*lh-nrrnd when we came down to Malar
village in the upper Dhauli, T hasten the
raing and end a drought, the gods of fertility
were being honored by six Bhotia men and
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Muoluri 15 a vertical village in an eqgually
vertical workd; its houses perch ke mountain
boulders, one nhove another,

That Malari fichts a battle with gravily
WL SHw] Lhe many ruins dishguring its
PILLET WY Lamdslides hod eaten dan
getously into the ssmithern edge of the village:
many houses appeared overdoe to fall Into the
stream several hundred feet below
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Fungia Modelds His Handiwork, o1 Wool Sweater

Thin Thatind portor fashioned the varn with o hand spimdle while carrviog his

rack. Liain

LEX I

Animade needied, b
Fhaugh elderh

krdtied b

swralers

When nisht hoed come to the val
pepks =l burned with sun glow,

Preakfast in a high camp 5 not o jolly
affnir. Getting out of a sléeping boag is nat o
had as the business that precedes it—forcing
biscuite and [ukewarm tea down one's throat,
the lntter (rom o lask filled the night hefore,
and olher preparations seem o con-
founced nuizance al such bmes, and 1t 15 x
brave man who will say anvihing contro-
viersin

At 5:30 am., with this behind us, we g
off with two ropes. Tom MacKinnon and |1
shared one, Bill Murmay and Douglas Scott
Lhie other. Clouds enveloped us,

evs, high

n
IpIJIII:-|

Clrossing o Wall of lee

Above 15000 (=1 the route ||l:!-l.'|-:|.:l.' Th e
rowed to o knife edee calling for ciire.  Soom
we saw that we mus! troverse an lee wall and

sungas proved to be the ablest porter,
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Al such times N IS
Fepssuring W have o
rood anchorage on the
mountnn, such as a
well-clriven jce ax with
a e of rope: around
it, A slip by the ledder
can then be checked by
man. In
this case a few Inches
il ax hiead in the ice
hod Lo saffice. 1t looked
woefully insufficient
with' a drop below ol
thousands of feet,

But MacKinnon led
confidently, Cotting
henel amd footholds, he
miwed across the wall,
Anpping  midway (o
eshomme i1 1 wWas quite
happy, He told me he
was fairly enjoying
himseli,

Forty feet outward,
Tom swung himsell
over the comice on the
far side, out of sight.
Five minutes passed
and then | heard his
cheery cry o Come on,

At 19,000 (el We re-
1{I.liil'l:l bwao hireiihs (o

|EI1' a1 O]

every step, bBul we
crossed a2 secom]  bee
wall, worse than thi

fEst . e [!-!'llr!|'||;":|| 07~
witred, driving ench foe

carefully into the nar
camplire Hght and compleied row rdge
suddenly a  fragile

blade of snow loomed
ahead—ithe 20.350-Tool summit of Trin Tirche!
It was snowing as we crowded onto its nar.
row top. to look down ice walls disappearing
inio &
In such a situntion one does not feel a con-
qeror; quite the reverse, The climb hadl
tnken elpht and a hall hours, and we were
poing- 1o néed all availlabde ime for the de-
seent,  Beswdes, it was o colil to nger,

Anchored Rope Saves All Four

Cn the way down our safetyv-first tactics
proved their worth: {or an ice steép broke under
Mackinnon's weight. shootine him down 40
feel before be was pulled up by the rope
Without firm anchorage, in ook this tHme.
we all probabily would have been ]11|||r_'-r§ off

Almost ynnoliced ot fiest, 8 minor mirache
wis: tnking ploce: Thi mists that had envel-
oped us all day were submerging to the vallevs,
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In wiaves of move-
menl penks were hrenk-
g throoeh, Kamet
rise hizh over Bailri
nath in a 25.000-foo0
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Even as we lopked,
L warmith wns with-
drawn  (rom the sky:
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Clotid-sen

lhe molling
paled to shadow. The

immensity of depth, of

ncredible space, is
something | am never
likely to forge I

wias a feeling of leing
not on ' the earth, but
on another plinet

The Providence that
looks after fools and
mitinlameers had not
only submerged the
clowds, but hmd given
us i clear sky., From
it now shome a three-
fuarter moon fo gl
OUr  campwared  sleps
We reached the tent
st 18 hours from the
time we left | T
wisly, no ane was hun
gry, though we had
caten  litle all day.
Vititude hes strunge ei-
fects .

MNexl mormne the She pulls the raw
san shone warmly on Whirting bobhin
e tents. Tt wiae de- the yarn. M
hizhtiul, but not for

MacKinnon., He was snow blind, and ¢
hh 10 be darkened to give him rellef fos
WL EVes.

In the clouds of yvesterday,
much troubled by his dark
up, and from time to time he had
them. He was now paving the
[Castor-oil |Jr--||- cured him in 24

Meantime we prepared for another
From what we had ween of 8 peak we called
soutl Lampak: (20,750 feet), there ssemed o
climhbing 5.1'-:= lnst no fime
in descendime to the hiase CAITHY An] r||||.1.'i5:|:_' TEL
2000 jeet to |'|i|-|_i| O LiFnis.

Tom had been
:.'H:L“L'lu-i sipaiming

Ferovied]
penalty
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atinck:

fir hope of

Wall Creepers Seemm Huge Butierflies

Around our camp at 15000 feet, pink and
vellow flowers wore so thickly massed that we
couldn’t avoid tramping on them. Al about

§ were many birds—rosefinches. pliin-backed
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Cinarled 1o
st Indian bl peogole

A Barefoot Grandmother Spins Wool at Milam
Eraed,
A Eresdie turning
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mountain thrushes, pipits singing thetr
in spical divies, amd a lovely thrushlike |
el ||'||:,. L
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an urklassiied =pecies: ol Ei'llr'll.ll.l. Alpine
chiughs circled |||'|' Filges.
Most beautiful of all was n wall creeper,

futtermg jts gray and crimson wings like some
huge butterfly as it climbed & vertical cliff
im search of Insects,

With three porters we climbed hard and
csinblished a camp at more than 158,000 fed
on the edee of on niry snow comice with long
drops on either side, The summit was Jess
than 3000 feet above. Ahead was ui SO0-Tiwm
rick buttress, steep but not capable of stop.
ping us, we thought :

(Came the hiwr of risine [or the attempt
A0 pom—and we had o withdrow to our
sleepiing bags, Wet snow pultered against the
tents, and wvisibilitly was- nil, .
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There was nothing we could do but lie up
and watch puddles form on the tent foor. 1
read the Gospel of John while avalunches
rr;urnd off the peaks falling down each side
ol us,

Pinned down, we could do no more than
wail, enduring the coffinlike discomlorts that
smal] tents impose.  The second pight pussed
like an age.

Now it grew colder; ice encased the guv
ropes,  The mountain was in no mood for
climbing. We shouldered the packs, roped up,
and descended 5,000 feet,

Five days had been spent on this attempt,
but there was time for apother try. Once
ngain we camped on the: snow cornice under
the 800-loot cliff, and once again foul weather
developed overnight. But this time we came
to grips with the crags in an attempt to force
the peak.

To our disgust the rock was mere shale, =0
rotten that it came away in handiuls. There
was no choice but 1o cot steps back 1o camp

and pack up,
Into the Girthi's Scenic Savagery

Now we came to what promised to be the
mest exciting phase: of the expedition, the
traverse of the Girthi Gorge.

Our route lay across the flank of Tia Tirche,
through flowers that filled the air with their
frugrance, Now we would be tramping through
a haze of vivid blue rock peraniums or bright
red potemiillas. Then we would be brought
to a halt by saxifrages clustering among the
rocks, or dewdrops sparkling in the tiny blue
eves of pincushion mosses,

On thiz fresh morming, the Himalavas of
imagination had come to life. From the crest
of the Girthi pass we took our last look at
the peaks that had been our companions for
the past three weeks. They cleft the air like
knife blades. Could it be that we had camped
up there among those ice flutings o delicately
poised on the blue-black sky?

When we took the plunge into the Girthi,
it was like beading into another world, This
was a vegelationless world, 2 world of naked
rock that rose sheer on the north side 7,000
feet from the river (page 214). On our side
the wall of Uja Tirche sent down a great
buttress to make the most impressive ravine we
had seen, a Geand Canvon of the Colorado on
a more vertical scale.

Yet, for all the arid prospect, there were
Howers af our feet as we rounded the next
blaff, flowers that found foothold in stones,
There was even a thistle like our Scottish one,
and roses that grew in a bower over our heads,

In this incredibly wild country, we were
amazed to find an attempt being made 10 es-
tablish a settlement. 1t consisted of two

The National Geographic Magazine

thatched houses, built, we were told, by Malar
Hhotins with the pioneering spirit. Thev had
even built two little shrines, aboot the size
and shape of dog kennele,

The meniolk were away [rom home, but
there were two attrictive women who smiled
with bad eifect on our men.

On this Girthi crossing, we had expected
difficulty with glacier streams, but none held
us upr unduly, The main trouble with Hima-
layan rivers is that the boulders on the bed
are moving with the rush of water. The cor-
rect technique is to charge through, To try
to balance across is to be swept away,

At the Border of Tibet

By the fourth day we were through the
garges, and in mist and rmin we climbed into
the snow and stones of the Unty Dhurs pass
at 17,640 feet, We hod reached the horder
where northeast lies Tibet and southeast lies
India.

In this desolate pluce we heard, of o sudden,
the jangle of bells and the wild cries of drovers.
Streaming oul of the mist came dim {orms of
vitks and sheep driven by Tibetans who
stopped in their trocks to eare gt ys.  They
wore robes of hlue and searlet, and all carried
knives or swords as protection against bandits,
Foar the next jew hours catavan after caravan
passed over this bleak height.

(At the time of our visit, the Communists
had not vet taken over Tibet,)

Chur men had done well on the climb.  They
did even better an the descent. Next diy we
strolled into Milam, the frst village in India.
Itz millet felds and neat squares of howses
gave it the appearande of a Promiserd Land—
and that is what it muost seem to Tibetans
after the hostility of the high passes.

At once we were greeted cordially and con-
ducted through courtvards piled with saddle-
bags, where Tibetans lounged and Bhotia
women wove carpets or ground fowr.  Local
people were eager to introduce us to another
European, Leonard Moules of the Worlidwide
Evangelization Crusade. He had hoped to
carry Bibles to Tibet, but permission had just
been refused him.

Len had been doctoring the natives for the
past six weeks, sometimes dealing  with as
many as 100 cases a day. Right now he was
about to remove n cataract from an eve.

Drums Announce an Forewell Party

Milam was the turning point of the expedi-
tion. MacKkinnon's time was up, and sorrow-
fully we =aid goodbve as he left with one
porter for the long trek to Ranikhet.

For us, money was running short, The last
phaze of the ition, reconnaiwsance of
Panch Chuli, 22,650 feet, would need w be
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High Adventure in the Himalayas

done in the monsoon, It was now mid-July.
We could not afford to wait for the clear skies
of September,

Moules, too, was leaving, and a farewell
purty had been ‘wrranged in his honor; the
sound of drums announced it. Standing on
roaf tops and crowding the narrow stregts,
the whole population turned out.

In the center of it all were the musicians
and two rather attractive singers. The band
consisted of an instrument like a pinno ac-
corrdion and o sort of rectangular violin, They
striack up ns we arrived (page 229).

With swaving bodies and sensupus move-

ments of the hands, the girls managed to et
the moximum of seéxunl éxcitement into their
simple song, Their concession to the dance
was in little shuffling steps dellvered with a
tap of the shoe.

Sword Dance Gets Dungerous

Then the sword dancers took a hand,
“Phancers” is 1 misnomer, The swords were
merely brandiched and whirled about, though
one man tiploed in neat steps.  The other
swordsman made fierce and comic faces.

Sumetimes the music stopped, and the come-
dian would deliver a pantomime, sending the
crowd  into roars of laughter at his funny
faces. Almost literally sidesplitting was the
climax; in his antics he sent his-sword whirl-
ing through the crowd, cutting open a couple
of heads.

The appearance of Moules with his lnden
fhibus was the signal for the procession to
move forwand, A garlind of fowers was hung
roured  his neck: the girl dancers swayed
around him, and musicians and drommers
plaved mogre furiously us  they  advanced
through the village to mount the col which
miarked the beginning of his journey. Vil-
I.lg-_--rﬁ. aldd and voung, streamed behind.

The fmale was a tremendous waiton from
the drums, rising o a crescendo amd ending
with the crack of gunfire. In the dramatic
silence that followed, Moules took his de-
parture for the bleak northward pases.

Our own departure came soon after. With
Bhotias from this wealthy village helping to
carry our kit, we started for Panch Chuli,
our last great mountain objective. The ap-
proach we had chosen was the Ralam Pass,
really a suecession of three passes crossing the
main Himalavan range at 15470 feet,

It was good to walk 10 miles down a glen
similar to many in the Scottish Highlands
on o misty day—swift running water, with
slimpses of cragey ridges as the clouds boiled,

The path was turfy and faicdy fat, curling
into lelids of owering millet where Himalayan
grecnfinches and goldfinches sparted].  Red-
billed choughs replaced the alpine chooghs of
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Milam; rufous turtle doves inhabited the trees,
and wagtails flinted by the streams.

A ¢limb of 5000 feet touk us over the first
pass, then down to Ralam village, 3,000 feet
below, Tts imbabitants seemed 1o suffer from
sore heails, sore tummivs, sore eyves, and a host
of other cumplnjnm We dispenszed medicing
1o the needy, hut the malingerers were quickly
identified and semt packing with a halibu
liver ol capsule.

Our visit was such an occagion in this re
mote place that when it came time to leave al
7 am, 'h protession was formed in our hanar,
Feading it were the bovs of the village.

In farewell the kiddies plocked hundfuls of
flowers and danced with a4 bouquet in each
hand., Finally each mave m solo in the center
of a ring. COme imitated o monkey scratching
for fleas; another made funny jaces; still
others flung themselves about, whirling fiercely
in true Highlunid-fling style (pase 195).

The second pass wos harder than the first,
over & glacier and up a rock saddlé to drop to
the Yanckchar Glacier. We ca oti flat
stones near g couple of snow hﬂls

At more than 15000 feet in this Arciic
wilderness, it was o surprise to see a fox, fown
tuihnrrd and with an enormous birush of lighter
calor,

Moonlight flooding the tent awakened me.
In the incredible silence, the peaks stood clewr
of cloud, silvery above vast shadows, [ find it
ittipossible to put into words the mood of these
mighty peaks, 41l of them unclimbed,

Porters Pull Wool Over Their Eves

The men were 1o great form next day, com-
peting with each other in cutting sleps across
a shppery cefall.  We merely followed, mar-
vieling how sure-fosted they were in such an
assortment of footgenr—sandals made {rom
rubber tires, snenlters, unnniled leather shoes:

{n the upper glacier we were worried for
their eves, for we could issue only a few pairs
of pogzles. They produced wool, teased it
out, #nd pulled it over their eves,

Un the other side of the pass, our men gat
on their loads and sledged down, whooping at
the rush of spetcl.

Al one point, boulders huertled down towatrd
our last three porters, but they ran hard and
escaped with nothing more than a [right,

Soon now we were descending steeply to a
more verdant land of rosebushes amd stunted
bBirches, of Blue-fronted redstirts, rufous hedge
sparrows, rubythroats, and rosefnches,

The valley floor of the Lassar Yankit) sepmed
impossibly far down, bt at leéngth we were
besicle it.  In a couple of miles we Saw abedd
the village of Sepu, a cluster of houses perched
above nest termaces of pink and yellow grain
amaranth (page 201).
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High Adventure in the Himalayas

Next day we climbed, through a maze of
crevasses, far enough 1o assure ourselves thal
we were not being merely  chickenhearted,

Stones falling contimipusly showed our judg-

ment had been soumd.
Freak conditione of snow flurries aned ensr-
vating beal alternnted untll sunset. At times

we found it 30 hot on the glacier that we filled
1I'u:‘ crowns of our hats with snow and were
forced] into the tent for shelter from the fierce
sttt Yet three hours later, when the sun
had s=t, my feet were cold In three pairs of
SRS,

That attemp dispased of the north col ap-
proach, An exsmination of the south col
showed that 1 Panch Chuli can be climbed 1t
will b cone from there,

Back at owr valley base village of Yansy,
we prepared for the 150-mile trek out to
civilization. But frst we were invited to a
citlebration Im our hanor.

At 8 the next morning we were ushered into
a house and seated on o carpeted dais, A wall
of Bhotin fnces pushed nearer and nearer to
(= 4y more and more newcomers squeezed in
from behind. Not knowing the language, we
eould do no more: than smile and murmor
“hik™ (right ), politely.

Tuoasts and Brown-paper Cigarcites

1t was o reliefl when brown-paper cigareties
were handed mound.  Nane of us smokes, and
vou heed o be a smoker 1o smoke a brown-
raper cignrette. Also, yvou require & strong
pair of lunes w promote combustion.,

We puffed und coughed and were glnd when
a basin of gray liguid amived. Our hosts filled
theee Hitle silver cups and handed them o
s, Suying “cheers” to the muoltitude, we
drank. It was supposed to be milk, but it
didn't taste like it. The cup was promptly
setzed and refilled,

Then chang made its appearance. It tasted
like vinegar and burned with Inspiring fire.

Under its influence T was invited to play
an mstrument like a piano accordion with a
little bellows attached. My attemplod render-
me-of 1 Can Wash a Saltlor's Shirt" was foiled
by broken kevs, Only two notes appeared to
be working, Plaving thisse two, one of the
Bhotids intoned 1 monotonous chant like a
snaoke charmer’s

From outside came drummers lined up to
cvompany us down too the village sguare.
There we were seated on carpets while the
drummers began a loag tattoo (pages 226-7).

It wie s Jong that 1 decided it was time
we gave them something in return.  The crowd
stood pround expectantly while 1 collected the
drums n a semicircle.  Wieldiog a couple of
big sticks, T beat out rhythms fast and furions,
but my art appeared 1o be bost on them,  They
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looked baffled rather than amused, Neverthe-
less, had there been o spare drum I would

have joined the band that marched us back
Lo camp.

Down to a Hothouse Atmosphere

Next day we were off, down a wooded glen
that cut degper and deeper, becoming a -
vite on a tremendous scale (page 124).

After the hleakoess of the other two Tibetan
trade routes we had seen, this one was a reve-
lation.  Tropicad vegetation, langur monkeys,
banana palms, sunbhirls, and hothouse at-
mosphere showed how fast ‘we wore loasing
altitude,

I was exciting one day to round o corner
and ook on A green wall, scored by rock
gullies, rising to g sea of forest that dis
appeared in the gray of monsoon clouds, We
were on the western border of Nepal, looking
into that forbidden country.®

It was a wild path, rmﬁi?l:g under waler-
fulls, climbing like o staircase in places, a1
other times spanning drops an wodden plinks:
4 harTow gangway contogring o complication
of rivers nnd foothills.

Five days down the Darmagangn we were
able to buy mangoes, ripe bananas, and sticks
of tall Indian corn for roasting. At Darchuls
wie hacd to wait for the torre ntip! rain to sob-
sicle anil lel us resume our jourmey,

We were lucky to beat this rin by one day,
for the track we had descendied was now madi
impassable by landstides and roshing torrenis.
We had found these streams barely fordable
the day before. The consequence of a slip in
the thigh-desp water would have been to go
over falls and perhaps to land in the roaring
elacier river below. None of us had over seen
such a terrifving rush of water,

As we neared Almora the route Jed over o
sucorssiom  of jungle ridges, none of them
above 6,500 feet and some considerably lower,
Butterflies swarmed on the paths—large
swallow-tailed wvarieties as big as a warbler.
smaller varieties went about in whirlwinds,
dancing madly and settling like closely scat-
teredl petals. The humid air was strong with
Bty scenis,

Birds were pverywhere—kingfishers, hul-
huls, red-hilled hlte magpies, shrikes, fy-
catchers, spotterd forktidls, blick-headed sibia,
crested hawk eagles, pigmy owlets, drongos,
and an amazing varicly of pigeons: It was o
naturalist’s parmdise. Once | interrupted a
beur hunt. but to the disgpust of the hanters
| had no gun. With clubs, spears, and dogs,
they beat the undergrowth.

Holy' men eén rowte from Tibet to India

*5ee, In the MNarvmoxwan Gioooogaraie  Macarmse:
“Feorless  Nepib—A  Notvralists Pardiee, by S
Dillon Ripley, January, 1050
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Back-vard Monsters 1in Color

Even in a Great City, the Insect Kingdom Reveals I'ts Shimmering
Hues to a Hunter Armed with Patience and Kodachrome

By Paur A, Zadr

EW YORK City may seem g strange
place for starting a watural-history
project.  Hui it was amid Manhattan's

walls that | discovered the fascinntion of an
unusual form of hinting—hunting insects with
I Color Cameri.

The project stemmed directly, but acciden-
tally, Trom bied photography, In a downtown
Manhattan pet emporium | was taking color
pictures of tropital birds when all at once an
immense brown oockronch appesred on the
perch,

As Broadwny would put it, he stole the
scent.  On impulse 1 trained my Hghts and
lens on the insect instead of the bird.

The pictore proved successful enough 1o
open my eves—and my shutter—to a colorful
kingdom that s all about us, even in such 8
city as New York.

Ir.t'I-E-ﬂ Caolors Rival the Birds"

Hidden tnder leaf and lLough, beneath the
grouni, and in the nooks and crannies of man’s
owh habitations, lles this unseen, living world
of color, to most of us unknown dnd often un-
suspected,  The splendor of the mininture;
almost secred, teeming world of the insects s
largely concealed from humasn eyves, even
though it exists in intimate gontact with the
world of men.

A flecting glimpse of a Auttering butterfts's
gay wings, the brightly spotted carupace of
somg beetle scurrving 1o a hide-out, or perhaps
a green grub chewing vormcioushy upon the
leaves of u cherished shriub or tree, is all that
mast people ever see of insect colors,

The occasional "bug™ that crosses our path,
the hungry housefly, the singing mosquite, the
honevher sipping st a clover blossom, even the
hordes of grasshoppers or army worms that
may devastate field or gacden, give hardly 2
himt of the glamour of the Insect world,

Yet actually no living creatures; except per-
haps the birds, rival the infinite variety and
delicate loveliness of the Insects” rinbow hues,

Captiuring insect color with the camera is
no easy sk, To abtain the 27 colar photoe-
graphs reproduced on pages 239-246 amnd 251-
238, | exposéd abour 3,000 Kodoachromes.
M these, 100 were used in making the final
selection,  Many were made no further from
hame thian my own back vard,

O warm afternoon last summer T was at
work in my research laboratory, a block from
the great new United Nations center in New

York, when my wife phoned. Our four-year-
il I:}ilu.j:hlﬂ' ad come in from the garden
with her hands and arms full of bristly, red-
headed caterpillars. They were all for me!

Little Edg had lizstened to our dinner-tuble
comversation and knew of my new interest in
insect collecting.  Now she was trying 10 help

When 1 reached bome, | found that the
caterpillars ‘were larvae of the (ussock moth
They were about an inch and a half long. each
with four tussocks of white fibers bristhing up
off the back and with ting bondles of hairs
standing out elsewhere.  Good color subjects,
they had red-enameléd heads and two searlet
spoits an the back (page 245).

[n=isting that | go with her to the source of
her find, Edn led me out into the garden which
hangs over New York's Enst River Drive.
There on the cherished apple tree were hun-
dredds more of the caterpillars.

By now I was less inclined to rhapsodize
over Lhe gaudy good Inoks of these gueste than
to grieve at what they were doing to the garden
trees. Mot only were the leaves of the apple
tree heing mawed 1o lace, bul so were thise
of the maple.

It ensuing dayvs T noticed how the greenery
in other httle gardens and mews of Manhat-
tun's Fast Side was aswurm with caterpillars
of the same sort. The iron raflings in near-by
river-front parks were busy caterpillar ave-
nues, The summer of 1951 had brought 1o
New York Uity an especially severe infestation
of the destructive tpssock moth, 4 member of
the family that includes the notoricus gypsy
and brown-tail moths.

With my young daoughter, T watched amd
studied the voracious eaters in action,

Miracle of Caterpillar-into-math

Each caterpillar, after it had grown fat on
our trees, became shigrish and finally settled
in a branch croich to weave a cocoon from silk
mixe] with its own pincushion bristles,

Then, deep within the cocoon, one of Na-
ture's great mirocles wounld quietly take place.
The tissuss of the sleeping caterpillar would
break down and reform into new ones whaolly
different.

Finally, toward the end of summer, a small,
drab moth would emerge from ench chrvzalis,
Only the male can flv: the female moth is
practically wingless and must. remain crawling
about on the branch where shie was born,
waiting for a mate o fiv 1o her.



- ’

Guinea-pid Houseflies Die for Science to Test the Effccrivencss of Tnseoticides
I'l il i I i [ ] LArLE . | FILasT li T1 i .! 11 I S | | i it AN e L | 1 i =1 | irelsEi ki !Ill II.



~

Ilﬁ- .

wE

| ORE) 00, ol N ]

?'IIH"-.I'_]IIH'IL.".-. Rehuse o Loy Eggs Ulnless Fed on Blood: the Scicntist Ohlifes

Muoltipke bife

ire the proce ¥, UL Nelson pave T
tnictichiled near Elleabeith, New

Jer

[ he almost microscopic egegs are covered
with a bat of froth. They He doermant through
lhe winter and batch a4 pnew generation ol
caterpillars In spring just as (resh leaves an
sprouting to provide the voungsters with
nlentiful food

The hungry tuss ther specimens

.'-I|'I
from no [arther abeld than our Manhaitan
garden provided a good nucleus for my gallery
il insetet howliichromes. Then | started look-
ing aboutl for more

Al hirst it seemed a it foolish for o city
dweller 1o select insects as a photographic sub
_il".|- The tn=k was going Lo tnke ot least all
sumimer, and for & while 1 considered moving
1o some pice tural spl in the South,

:.I.I"I..I (| J"II
nbate larva

Es Ruy-sidc) -k
Celnan dinbi= oo

= T abnrlory s experimend

Wil pasgaar.

Then I learned that entomologi=ts had found
anel described more than 15,000 species. repn
senting almost every known Tamily of msects
in the State of New York alone. Why go fm
awny, with so copious a supply within easy
reach?
solirce, |
OV

1o supplement my  back-vard
ventured across the Hudson Rivi mito
the garden counties New Jerses Here
thanks to modern science, | was disappointed
imsEct collecting was about ns fraitful s 1l
wonld have been in Times Square. The care
fully spriyved cornfields, cabbage patches, and
Hower gardens of New Jérsov mav be the form-
er 8 and gardiner = delighl, but they are the
bug oollector's despelr,
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he hod 40 acres of woodds and meadows
had once been g Torm but for vears had
e and unspraved he place was nli
wit - Vi hy ndl go ther
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Beware That Look of Wide-eyed Innocence! Greedy Grasshoppers Flave Ravaged the BEarth

Swurms have devastated Bible lunds Africa, aml the Amedman West., This grvimen 5 a2 Shoethiorned. Gross
hopper. so nsmed for 1= short forlers. Maltiple eves look forwnrd and sideward, Claws mip in climbing
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A Poaper Wasp Feasts on a Thistle’'s Meotar, Hooked Antonnae Identify a Male

Earty spring's wasps foond burzing in attics are queens of the Paper Wasp:. Hibermating through winter, they
halch young o lorm new colonles.  Nesty are made of dend wood choewed inlo o pulp
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& Carpenter Ant Carves ts Nest on Y ood v [xposwed! A\ Maemnber of the Underiround
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1595 find themselves al
close quarters in the
niet, Lhe strugeling
prasshopper ts likely to
kick its compamon Lo
Isits Iwfore they can be
removed or separnted,

Even si, the method
did produce astonish-
ing results.  A-few min-
utes oif  net sweeping
often yielded ps several
praving mantises,
dogens of grasshoppors
and ladybirds, and
seoires of asgorted stink-
biuigs. cnler Ilr'ﬂi-l.r:;. aned
iphds,

Another obvious
method = to spot vour
butterfly and chase 11
as il [tz from flowes Lo
fower. This has one
main drawback : i
makes vou look like the
proverbially silly bui-
terfly chimser. 1t should
b dliatie 1r|||_'.' i1 Lhe ab-
sence of potentially
weering friends.

111l another common
technigue involves
shakine the hranch af o
|.."I_"1_' il ‘-':III IJ:.liI i-lllll i:l'."i'ii:
[ G opeEn nel or © ith

undernesth to catch - — — : o

[l 2 B TAFL =I|_ Ir - :;'. I ok y N ] ) Pual A Bl

FRELey) r1 | I" P IH A Parasitic Fly: lis Larvae Kill Caterpillurs
cotnmende At the . d .

o _ '||'i]-|-]| J:J E1 I ! Some ppiches have been imported te fight the European com borer, Jopanes

shaker wear a hat, heetle, mepsy and | brown-indl ‘moths.  This adulf =ps wild strawberry  juice,

ngects may be Jured
v variows odors, and
night fivers con often be sttracted by lights.
Others, bowever, are repelled by hght, and
thie prrovides the basis {or still more collecting
devices,

Tll 'fr_l.' rl"|1' odor tischn i'l:!lrl:' wr ]-ruu!.tht :||rrtl-._:
from New York four dead mice carefully
wrnpped in wax paper. These ware to be trap
bait for stavenger, or burving, beetles, o tribe
of exquisitely colored creatures that few peo-
ple ever see, although they are tound the world
VT,

These dwellors of the twilight either live
underground or hide Tvoam sight S0 securedy
that special lures must be used (o bring them
oat. They luy thelir eges on decaving animil
matter, and one way to capture them 15 to
plant a piece of putrefving meat or the camcass
of some small animal almost anywhere on the
Tl

Within a lTew hours, especially aflter dark,
the beetles are drovmn Iy the smell, They first
gir to work excavating beneath the cancass, ta
bury it then they oy eggs on the disintes

Two hmirhke apendiees on e boad nre thought o b

ymidl] End Bhearmp s

grating protein, They arve very lively, and, 1f
vorl approach the bait with a light, they are
|1|-..|=]_', to-ecuttle out of sight belore | he CAP-
ture citn be  gccomplished.

In anticipation of thiz. we designed cans
li -fnshioned flytraps with inveried
screen cones.  The bait was placed inside the
can: the beetles would enter the small opening
at the apex of the screen cong, stl, when ance
in the can, would be unable to gel ol

We baited several such traps with dead
mace, placed them at various locations in the
woods, and covered them hall over with leaves
andd hurmis,

The method worked bemutifolly. Next
morming. @t the bottom of edch can were
half-dasen or more black beetles, each about
an inch long and with elyvira- {hard, shell-like
wings common to all beetles) gaudily cross
5;1'i|.11:LJ with gleaming orange-vellow blotches
(page 250 ).

When 1 showed these spécimens 1o my
brother, who camé to visit us thot day, he took

o il
o | (i) |




Uncle Sam's “Insect bron Curtmin®™ Stops Peésts at the Borders
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n his 40 gcres, not o simgle scavengel
eetle hoad b
I I::" LRSS §

s of insect collecting and photograph.
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AR B Lhat are nol
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ing Evenn an

rrioiiirhy. ean  fimd

There are probably more il InseCts
on this plapel than of all other ammils eom
|.:||| il AT T, T AN il.'. i| !'| R iag ol ||I_

arribaed : viel presumed o be ondy

a Irgctian ol fldise et 1o Ill_ EILLRIAE ',I'ri "i".li".l
a Latin name
Among bheelhes alofe, some 250 0L hve

been catdalogued no the museums; vel and

entomologisi can tell vou that there are himn-
| thousonds ML
unknow
ight Amdy and T perlormed on
I|'l.r' i "lr|-|'|,.j|‘lr plorier i IJII.I".. ]
Uil ALY chemicale, includime melol vl scatole,

dredds ol ITHOE v 1 the

.
8% =I BE-TRL A

| IJI III--.I-I

LA e nrment

It T o b5 1l i1 {2l il i L rid '_-'l-.l:..l-
fmittied witer jumipsfion. ThiE Lepartmenl ol AL
sirolile ell In ot iln e tabirs

whose odors resemble those Of o "I:-':':I!.! Al
F pulrelying |||.|I|-;:| material We baited
geveral of our traps with these and Wd them

1 [} i I. L 1 - 5
ils, tofpther with a anele frap Galed

LI SVaE
_|I_'.Ii|| wilh a dbee] molrse

‘"'-:l XL THOATTLETE - Wi [ OLaTEc]
maointse-hatted trap, but non
'l-"-':.'ll:: -|'|;:!'|:- il .|-i| i s

Lhur primary amm was £o

|II'1'||I 5 IT1 |||l'
in thuse redolent
el bues, not 1o
i i RRIL Ry sl | '.'.i'_||
fhi= fatlure we

in olfactory pxperimentalion,
abandoned Turther use of (he
chemicals.

M coursp i.’ '-;- gl '|E.II it ornloeists have
madle many studies of he insecl-atiracting
power of pure aromatic chemicals ahd
proved that various insecks can be
I nileesl nse] b LT afre laser
on this principle.  But, with our tmet i kpiow]-

e mCals: wi

Ill.ll-r.
TR T o

| 5
OTOE Wk
Rl

edge of the decided to

vl Lissges

wilh o sweel

e <uch beetles:

0 atiracl Lhe msects

.|:|l| ECFEIN b
towth
Lo convert Lhe ol Lo

studit, we pushed nside piles ol dusty straw

into # photographin



Flving Locosts Cloud the Sky above u South Africon Cane Field

The nhotograph clenrdy thows wines in raised and lowered postitions, indicating that fnwcts in flizht movi
their winis in moch the same mameer a8  Dind supnr-cane leaves shiady are ootcheil by BUREEY s
[hese crif desltovens art pecies of the shorl-horned geasshopper (pao
amid odds-and ends left over from busier farm-  lamp contolled by o foot treadie near the
e dove  Now and then o rat skittered across  camern.  The beam from this lght wis turned
the loose plank floor: swallows nested high on on the subject only for briel moments at the
the beams abow We were poing back to  time of - focusing.

Nature in a big wa When we had all this equipment installed

and operdting, the old barn began lo look ke
coun electronics laboratory.  The tripod
Some nictures we could make with ordinary  was set up, the camera and close-up lens acl-
dash bulbs. but to frecze the motion of many  justed, the synchrollash mechanism connected,

af our sulilects we sed high-speed lights pro= - and we ‘were Teads

High-speed Lights Freeze Motion

viding a brillinnt flash of very short duritim At home I had worked out some technigues

A tep-thoisandth o Hiteen-thousandil that looked pood on pupe: In actual pro
af a eecond.  These lights are the type used  tice, however, thiy needed constant revision,
in moking the remarkable photographs ol Far example, [ had buailt 2 number of tra
birds, bats, and Oving squirrels pullished dur-  parent boxes oul of thin Lucile, with sides

ine recent vedrs in this Magmzme held togelher with Scoofch Lape.  SOme WeTs

For the spead lights, we had to g a4 40-  no Iripger than a penny matchbox | for =mall
(ool evteEnsion caifel T ram I!‘ LRl 1 ] N ] ||-_||J|_'I_ LiTl ir‘---- K LOTiE Were s . [ FEEL L | '.i L I"'-'-
% il . - F il _! x e ] L - E _I TR : N R ]
the barn’s south wall nce [ne ceniral | # ap o the NartionaL Gouonarmie M aazrs ,

denser for the three Hights had to e charged WNew Lisht hawens on Binl Photegraphy, by Arthar
from the resulir power line after each Hash. A Allen. Jume, 1038 CHumimmgbird Ao, "y

Hui E. Editerion, Augnst, 1947 Flving™ Soilir
ture’s  Qliders" b Ernest PP Walker, Muay
. mrd Y Mystery Mammals of the Twilight,” by
Finally. there was o powerful Incandescent Dlomak] K. Gnffin, Juaiy. 194

The reltectors were beamed down to the area

il
i '."'Il"':ll'_'l'.:!ll-i'- I teres 4



250

(for monsters). The idea was to place an
appropriate background of grass, Jeaves, or
fliswers in the box then to add the live insecis
andl cluse the lid,

The lights were spotted on the transparent
box, so that whenever an interesting pose
seemedd 10 be attdined by the more or les
frec-ranging insects, 1 could press the cimera’s
hutton and so freeze real-life action.

Owur first subjects were some soldier beetles,
They were moving over and around the folinge
in ome of the medivm-sized Lucite bhoxes, and
I was-about to proceed with the picture taking.
Then 1 spw a laver of moisture creeping over
the clear front of the box, hlurring the scene,
Foliage and beetles were “sweating,” and the
moisiure was condensing on the Lucite,

I tried lifting the lid a bit; then reducing
the amount of foligge; then decreasing the
number of endlosed specimens.  None of these
expedients warked, so finally 1 Jdid whae 1
should bave done in the first place: constracted
the two side walls of the box out of wire
screening to allow full ventilation, With this
accomplished, we atidined the result shown
ol page 257,

leed Bees und Hot Lights

Bumblehees and wisps presented problems
of a different sort. We weren’t worried mutch
nbkiit belng stung  (though that happened,
ton ), bhut the crentures were so active in con-
finement that almost immediately the Lociwe
front would be dirtied by thelr crawlings and
mAnCUVErings,

The Nature photographer never likes to
employ artificinl resteaints, but in thizs case it
Wads NEce ; We would either place the
specimens. bottled, in an ice bucket for a
time, or give them n whiff or two of ether.

Neither procedure killed or even stunnid:
it merely decelernted. While in this state, the
inzects slowly cruwled up and over the posed
Aower or leaf cluster, and when they were in
what we fancied was the right position, we
snapped the shutter,

We found the ice-bucket method zomewhat
better than the ether, but it wns not withouot
itz drawbacks., Warming an insect, of course,
quickly negates the effect of a previous chill-
ing, Needless 1o say, often while the intense
focusinmg beam was on, our photogriaphic sub-
jects would spring to life and out of the area
of focus, Then we had to begin all over again.

All the inscts shown in the color series are
alive except the Cécropin and Polvphemus
moths on pages 254 and 255, The colors of
these moths and the details of their scales and
hair structure are =o striking that T felt justi-
fied in using mounted specimens for these
pictures, since no living ones were availahle,

Ladyvbirds, angelically harinless, were none

The National Geographic Magazine

the less exnsperating. T would get a number
of them sitting micely on a flower and myseld
ready to take the picture, when, all of o gudden,
and seemingly in unison, they would up amd
try to "y away bome" always, of course, a
split second betore the shutter snapped.

Grasshoppers, too, were unreliable, and in
making the take-off leap they would invari-
ably wreck the tiny stage setting I had pre-
pared for then.

Muost friendly and cooperative, nnd needing
no box or artificial restrainers, were the pray-
ing mantises (page 244). 1 would place two
or three of them on o branch, and for o mat-
ter of minutes they would pose, preen, and
b guite indifferent to the camera shenanigans,

In all, T found insect photography to be
ahoul on p par, as regands difficalty, with bird
photography, with wl!}I._E I have had con-
sidernbly more experience,®

On one of our visits to the farm, we I'.'i'l-
countersd a spell of rain, so0 we par.l-:t-d L
equipment and 1 took it home, together wIt.h
as many live nsects d@s we could cateh that
day and maneuver into cans, jars, test tubes,
and even buckets,

When [ owrived at my New York apart-
mienit thus bardened. mv wife, for same redson.
welcomed me only haliheartedly.  But little
Eda, showing true scientific spirit, was en-
thusinstic,

Her enthusinsm when | opened a pack-
age that hod ri:'rifgin the mr;E]fl thﬂﬂlay
from Floridn, murked “Hush! Perishable!™
It ‘had been sent by Dr. David Fairchild,
distinguished botinist and a Trustee of the
National Geographic Society, who knew of
my insect praject, He himself, Tong ago, had
discovered the fascination of insect photog-
raphy and presented the memorable results in
this Magazine. T

When the lid was removed. we found,
nesitled among greenery which Dr, Fairchikd
had placed in the box for molstore and
jood, 8 giant caterpillir with a face that
looked like a Hon's (page 238),

Sphinx with a Built-in Taillight

Even more remarkahle, near the crenture's
hindquarters was a little structure that kept
wigeling and fashing like the Heht on a fire-
chiel’s ear. The thing was gctunlly & mirror-
like membrane, about the size of a pinhead,
which was oscillating and reflecting the room
lights, Presently the fickering stopped, but

*Bee. In the Naimmmal Geoomargye  Magsrssr:
“Flamingoa® Last Statd oft Andros Island,” May, 1951 ;
“Senrch lor the Scarlet Thia in ‘u’trnr:uzfn May, I'J'iEJ
and “The Pink Hirds of Texns" Noavember, 1940, I]J
b Paul A Zahl,

Ther “Momsters of Our Bark Yards" by Dawvid
r'ufr-:hihi. MNarioNal  Grocearmc  Maoaeise, Mav,

13,







Sulphur Butterfly Appeurs to Be All Wings and No Body

wish putiertlics from maoths, whlch hiave TEath v {eesers [he Salphur Butterfy (ol

tugether upward ;| motha, Ll frd L et




y

f_l-.-'k‘ ':-. '..
_._;1.,__._

Oucen Buttérfly Defemds Her Fragile Beauty with Bad Taste

Unpleazant secretions, probaldy derived from rank plants copsmrmed by the larva, couse Insect ealers 1o avoll Lhe
Cuecen Buttecfly. This specimen, flappimg to gain halance, lights on o hibiscus plant in the Bahamas
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X Black Widow's Bite
Is Seldom Fatal, bl
the Pamnm s Adomzing
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Two Live Beetles Look at Beetle Pictures,

|laryar ol thi
|.-'.-I.|‘|| e lhe Lawer
b

riad-necked ool Lo

lige ludievie

each time my hngers came close, |t would
Befein - agnin

The coveringe letter from Dr. Fairchild ex-
plained tho! workmen hed foumd this: cuter-
mitlar in s tomeal gardens at Coconut CGirove,
Florida, Tt wis n lares ol the spluny moth
(S pkecoding abbedn), and the ghittendsg il
ornament, more or less typical of members of
thic specie<, is miended 1o [righten enemies,

O scientist has described seemg an oriole,
abwut to devour one of these grubs, dart away
withh n ecream when the creature lifted its
srmbkelike tail with the mbercle shining like
HE e

sell-protection, the endless jobk of staving
alive in o world Tull of hongey birds and ani-
meals, accounts foe muech of the brillinnee aned
mtricale design niy color camern caplurod
In many cases, design and hue match the
twige, lenf, or |l|.1n'! on which the mnsect hives:
e, in general, the fongest-lived bog is the one
that = hardest 1o see

But ¢ven this rule has exceptions.

The In-

Cupipee | Inflare poplar. opk, and chestngt trees.  The
anial tha pland wa
sit o0 4 page trom. the Field ook of Taaects, be Fiunk E

Tamt & Ealil
Chne Crawls Across His Enlarged Portran
Caolorado
Iftrmoddced indo the sautbhsrn Fod like
Likpte, G, P, Putrmm's Sons

sect that is unpleasant Lo Lasie, or polsonous,
or has g sting, may advertise itsell in brilliant
colors 1o wars potentinl enemics away, The
bitter but bepgutifal queen butterfly s 0 good
example {page 233) '

More palatable bugs, in turn, may nitate
their sour or stinging cousins to SCare fwiEy
predators. There are flies thot look like bees
ardd middhs thad !lu.-!-; '[jl-'_-.- ".'..j:-['l-_

Msature Lises Varted “"Paines™

Nature puinte her insect colors in g variety
of ways. Many of the lovely hues of some
utterflies and moths an '|'|r||l'|'|'|1':-r| by the
diffraction, or breaking up, of Tight by multi-
tudes of microscopic fidges on the tiny siales
covering the winges

The gold color of the Cassidn beetle coumes
trom an extremely thin film of Auid under the
skin, which alzo diffracts Tight

he green of some caterpillars is created
Iy chlurophyll of the plants they eat, deposited
in the digestive tract and bloml,
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With my grub that looked like a lion, plus
the rest of my captives, | had enough maodels
to keep my camera busy until diwn,

Not all the ingect pictures were made unicler
the studio conditions of & bam or a city
apartioent.  There was a big solitury thistle
bush out in one of my brother's meadows
which, during the warmth of midday, was al-
wiays alive with bumblébees, honeybees, and
wasps, And there was ane particular blossom
that seemed never to be withoul a neciat-
hungry: visitor,

1 set my tripodd up close and brought that
blossom into caméera focus, Here bricze was
my enemy, for the thistle kept swaying to
and feo, in and out of the frame, Finally 1
sfuck a lath into the ground alonegside the
gtem dndd tied the two together.

Now, with the blosom more or less im-
mobile, I waited.  First a gorgeous yellow anid
black bumblebee dlighted and went into its
feeding routine, completely indifféerent to the
len= only a foot away (page 2437, When the
bee left, a wasp arrived and also behaved like
a trained model (page 242),

Lights Make Caterpillers Dash

One would ordinarily think that slow-muov-
g caterpillars would be among the simplest
of insects to pholograph; vet they, including
the ws=ock in the city, were among my most
difficult =subjects,

The principles of physiology were against
me here, for whenever | turned my focusing
light upon & group of caterpillars crawling
over a sel of posed leaves, the anfmials would
act like creatures in a speeded-up  movie.
Metabolically excited by the light's heat, they
wirtld sourry. madly in all directions and be
out of focos or out of the rame beforg the
cameri wits half adjusted, Only by prefocus-
ing on the background, addine the caterpillars,
and then shooting blind; was Table to get their
pictures,

The scavenger beetles were just as unco-
aperative. In the subdued illumination of
the barn they would crawl around on wheitever
background I bad provided. But the instant
miy Tocusing Inmp went an, they would speadily
hide behind anvthing that would shicld them
from the light. Here again the prefocusing
technique was employved, not alwavs with
auspicions results.

During cool nights on the farm. Andv and
I would retire to the little house in the woods,
build a big fire in the freplace, light a kero-
sene lantern, and read up on the insects we
had collected and photographbed during the
day. 1 hod taken entomology courses in col-
lege, including Prof. W. M, Wheeler's fumous
“bug™ course at Harvanl: vet some of the
most elementary facts about insects now took
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on meanings that had escaped me vears earlies
in the classtobm,

I learned anew that without these creatures
at work pollinating, boring, scovenging, and
spplying a fomd source for other animals, the
balance of Nature would be seriously altered
and the whole world greatly changed for the
worsg,

Probably less than one percent of all insects
are harmful to our crops or health; most of
thode remaining are beneficial in some way or
another to the combined well-beitg of plants,
animuls, amd man, Entomologists take this
fact into account before ndmmmg too-wide-
spread use of powerful new insecticides.

In une of our books was an amusing account
Gl insecis ps o component of buman diet. 1§
I had said to Andy: “Let’s have grasshoppers
for breakfast tomorrow,” he wouold have known
I was joking. Yet Hottentots considér n locust

¢ 05 manna from heaven. Australian
ushmen still ent various tyvpes of raw insecl
larvae or pupae. Américan Indiaos énjoved
ruasted crickets, as well as the queens of leaf-
cutiing unts.

An ear of corn Tull of borers, Aztecs thought,
tasteel better than a clean one.  Likewise there

re peaple of Oceania who prefer their bread-
fruit well sprinkled with maggots,

But civilized man, who relished crals,
ovsiers, saails, and frogs’ legs, scorns insects
a5 food, Perhaps some day our chefs will re-
digeover them,

Auvtumn Lowers the Insect Curtain

Andy Nowak and 1 had started our New
Jersey inseet studies carly in  September,
spending =everad davs 1o a week a@t g time on
the farm. We made oor last visit late in
October. Now the leoves had begun to take

their antumn colors, and the in=scts were
noticeably fewer,

somie of them would migrate to eseape the
rigors of a4 northern winter, but the great
majority, having served Nature's plan, were
doomed to un carly death. Among the former
were the monarch butterflies, whose annunl mi-
gration fouth representz one of entomology's
great puzzles,  As thoogh by common direc-
tive, they are all off for warmer climwes al
almost precisely the same time, roosting in
the trees en roite inoenormious numbers,

As winter took over the countryside, the
leaves (ell, the pround hardened, and our
woods and fiekds Jooked barren and-dead.. ‘Bt
in fuct, they were nol.  For hidden under
fullen leaf and bare bough. In nots which the
squirrels had cached, in humus, galls, speds,
almust everywhere, Iving guiet and unseen,
were insect eggs, ]nwae O pupae wailing to
e awankened sis months liter by the nagical
touch of spring,
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Lurking on the Heels of the Herd, v Caribou Post-Mortem on Missi Lake:
IllL lI|1|.||| I_|||-:|-|. .:II| !""-|_:.'.— I § .Il'l.-ill_l lll." L 1I'.I LKl




T

n

g B gl 4 N

{4 - g 1T
Lk j‘h‘ :

i - L]
" ' ],.'l LR ‘.-_T "

Y R

= - .lll.l
' J r"-l""l
T - LR I_"r i |- rh L
wt B oA R b 1 S
& B $ . s athNy
-1."-_.--..-1 r--: .".'-"-. .|-'- --l'lr.- ';..t.?‘.l.f'.l"l
§i g B T DAL N L AT, SR e e PR,
:r}l -I _rl..- | - ..FI *'F' _..-._ -.‘. II‘. - - ll 'I-.:-l-'l- i I -: J
e AW . --:"':'r I e VS e e TR -
R ST & L . i '-'-I!_Erl-:" "o X o, W :
- -|-I i, ‘1-}. :' "I = = -:I f _: ‘-I* --‘!‘.'h"-- %. - .-*. 4 - -___ & &
T R £ T S I o e % O
— : oy i _' r T 'L .'l.lr": -.:';_h- —|'r‘—-l.l _l"." 1 :;i—hi:.‘-.ﬁi .,-__‘ .|._ '.l-J.- ]
S g L G R A e
= e mw FOF B . e e d - e o gt Tl T T S
. 1 .l-r_l_l'_ L !.ﬁ." :_I‘I. ';':'-:'F-.'-'i-i..;.--__&' = ‘-:1'.- J' - - Pl'-:'..f_':'_ h-lt't..ﬂ""fp L e
D S S B o AT e < 2l
- * S o - = rs ke - | ! L o e - 1- " i -
~ litwe BRI R E S b A B ey 20
[ ."l-r _:-:. = " - 4 r.' R F - i - - A
- . _"\.__ll._. l_{**;‘_’;‘;h‘? - _.r;."l" T 4 _ - .
- = t.-‘a." -I- -'- -r_.l_- ..-# :.'1._ = I._I_ ."._ . ":_-.:.‘: i :
H . -
P
L‘



- a3

[ _...‘.
-"'.""-fﬁ".l '-FI': Il'J.-lJ pE L
R e o

&5

Coariboug on the

1 wWade, Hollows

i by |
h in thi i
il i |
i | Lol
| i
il I | i
iR | |
1 i
| 5 |
.II !-
1 | i
| | n N |
| !
i
T hi t
i I.
Ikl i
| 4 VLEETD o il
i ! | ¥
M 1irLl i

“MMoareh

Catve o YWall [ Arrow)

Heril

i 13
g=inlily
| '

[l
| Ti
I 1
fimil
1 e
rn
Ly o
Kt
| 15
i
e e
41
i1
o i1
'IIl.
i
;
Ll
L] |
]
mg Eh
1
Lk
I ral



Eskimio Herdsman Gets Pointers
on the Wiy to “Shoot” 8 Deer




Water for the World’s Growing Needs

Ever Seeking More, Man Makes Berter Use of Earth's Ligquid Assets,
Fights River Pollution, Even Desalts the Sea

By Herpery B. Nicgows axp F. Barrows CovrroN

HEN drought hangs hot over the

i;i |II lnnd, when fields parch and wells run

dry, men in many parts of the world,

in Lheir seasons, look to the sky and pray for

water—anava, i, Poni in Arabic, Chinese,
Hindustani,

Yoo within the same vear rutinwiay rivers
like the Mississippd and Yangtze spread muck,
death, and destruction dver hundreds of square
milles.

How to make best use of the rain that falls
is one of man's pldext and greatest problems,
for without the bounty of the clouds life on
earth would not last Jong, Our very bodies
are about two-thirds to seven-tenths water,
A man can live some 30 davs without food,
but no twore than a week without water.,

Americans Ulse 1,100 Gallins a Doy

New York City amthorities watch dally rain.
fall reports with new interest since their wryly
remembered water shortage of 1942-50,  Ac-
tually, they suffered only minor inconvenience
—fewer baths and shaves, no washing cars and
sprinkling lawns, using paper cups at fountains
instesd of drinking from spouts, and washing
all the dav's dishes at once.

But these small annovances drove home a
telling fact: even in a great modern city you
can't toke water for granted.

Nowadays we hear much about dropping
wirter tables, artificial rain making, the urgent
need of finding noway to make the ocean drink-
able. Yet actually, for the earth as a whole,
we haove as much water as we over hud
Though rainfall varies from vear to vear, there
i no glegn of any permanent decrease.

Rainfall in the United States hns avernged
30 inches 4 year ever since 1870 when Gov-
croment  agencies  started  keeping  records.
Every_ year, as ran. snow, or bal, 10 mil-
licn gu]l-nnﬁ tall for every man, woman, and
child in the country—surely enuugh lo go
around. Then why these water shortaiges?

One diffeulty is that the water is not evenly
distributed, Tn moany local areas the demand
is exceeding the present supply.  Sites for our
industrial and population centers were Dot
vften chisen with an eve (o long-range watef
needs:

But another important part of the answer
is the fact that world popuilation j& growing—
now placed at about 2,400 000,000 —and that
many millions are using more witer than ever,

The average American uses far more water

than his grandfather, Bathiubs, sinks and
running water are constdered essentinls rather
than luxyries. Electric washing machines,
automatic dishwashérs, purhage-dispe=al units,
all require more than the old-fashioned equip-
ment they replace, In Washington, D.
air-conditioning plants are estimated to ne-
Eﬂﬁl for 15 to 20 percent of the water now
Li5eol.

Though our average citlzen drinks léss than
half a gallon of liguid o day, he uses abou
1100 gallone of water daily for all domestic,
agricultural, and industrial purposes, not
counting hydro power, In just the last ten
vesrs use of water in the United States has
jumped from: 150 billion gallons a day to more
than 170 billion,

In Texas the population nearly tripled in the
50-vear period ending in 1940, but use of water
increased 71 times on an average for all pur-
pases,  For industries and municipalities the
increase was 30 times: for irrigntion, about 35
times; for water power, about 85 times,

Vast Quantities Needed by Industry

Few people realize that today witter is the
largest singlé raw materinl vsed by American
factories,  We could not maoke cars or tele-
vision sets without plenty of water,

For example, it takes 65,000 galloms, or
270 tons, of water to produce one ton of highly
fimished steel. Chietly for conling and quench-
ing and] granulating slag, American iron and
steel mills use nearly five times as much witer
in an average day as all of New York Ciiv.

To mnke a ton of the high-grude paper used
in this Magazine takes 70,000 gallans, to wash
nway impurities and assist the refining process.

Other industries use vaslh amounts for cool-
ing, removing impuritics, preparing solutions,
nnd diluting and removing wastes, besides
using water as an ingredient of Gnished prod-
LS,

Many industries, including steel plants, oil
refineries, and chemical factories, circulute
used water through conling towers and re-use
the samie water a5 often as ten times.

In the last 100 vears, population of the
United States hns incrensed more than 600 per-
cent—which means six times o5 many users
for the same amount of witer,

Maost of this great growth of population has
heen in the large cities. Hali of the people
of the United States now live on less than two
percent of its land area.,



270

This puts a heavy strain on Jocal water sup-
plies, and many cities have to reach forther and
farther out to find enough water (o ﬁ]l their
needs, New York Clty, for exiimple, is lap-
ping the Delaware®

Sutme cities have grown faster than their
witer svstems could be expanded. TPopulntion
alsn has mushroomed in some arid areas where
water supplies are limited,  Tn California two-

thirds of the available wiiter is in the north-

ern balf of the State; two-thirds of the popu-
lation in the southern hall.

rips That Drain Res¢rvoirs

Even where water is scarce, much is wasted.
Pruring New Yurk's water shortage, engineers
estimated that 200 million gallons o day were
being lost from Jeaky faucets and pipes alone,

Ground water Is wasted in large pans of
the West by phreatophytes, plants that often
senitl Ihjr-ilw youts [ar dowis into the subsoil.
Most of them are of low value—mesquite, salt
cedar, cottonwood, willow; & useful one is
alfalfa. The water they draw from the grownd
is eventunlly dissipated into the wir.

The U, 5. Geological Survey estimates that
phreatophyites in Nevads waste five times as
much groumd water as is consumed for useful
purposes. In 17 western States approximately
15 million pcres, of such plants are believed to
consume encugh water every year to cover
20 to 25 million acres one foot deep.

Floods, in which vast pmounts of waler Tun
off without sinking into the ground or being
held by reservoirs, represent a resourde whod
only present contribution 8 Wi keep stream
channels scoursd oui—a purpose that could
be achivved by smaller, less wasteful Dows.

MNothing Lives Without Water

Until it gets scarce, man gives little thought
Lo the water he uses. Yeb in many wavs-it is
a steange liguid, unlike anyvthing else on earth,

What s water? Evérvhody knows the {a-
mous chemical formula, H.JO, which means
thut one molecule of water contains two atoms
of hydrogen (H) and one of oxygen (0).
If you stadied chemistry in high school, you
priohably manufactured  water by burning
hvdrogen in the presence of oXygen to make
them combine.

Water covers nearly three-fourths of the
carth's surface, and most of It 4= too =aliy Lo
drink. But the oceuns provide the gigantic
reservoir from which water constantly evapo-
rates to fall back wpon the earth. Without
water our planet would be a dead and desert
world like the moon.

The human body needs more than o quart o
day to replenish normal Insses. Ewvery day, an
average adult loses about a pint and a hali
ol water by “insensible perspiration” through
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the <kin and in exhaléd sir, in addition to that
given off by the kidnevs.  Tests made by the
U. 5 Army show that 4 man working hard in
the desert under average heat conditions loses
water at the rate of nearly two gquarts gn hour,

£ the water that compyses abioul 66 to 7O
percent of o pormal human body, most s
lodeed in the billions of tiny cells that make
up living tissune. Thirst becomes critical when
the bodv has lost oo much water without
taking in a balancing amount.

Propartion of liquid o solid varies in dif-
ferent parts of the body. Saliva is almost
00,5 percent wnter, but tooth enamel has only
2 percent, Bones ure nbout 22 percent water,
muscles 73, and blood serum 92,

We take in water not only when we drink
Auids but when we eal. Some physicians be-
licve that many people in the United States
do not constme enodgh water 1o malntsin
the best possible health,

Some plants nnd animals, Tike the cacius or
the camel, have special mechanisms by which
thev can store water whenever it is available
or gel along on a minimum when it 15 not,

COur Water as Old as Earth

Whaoter i ngeleas and almaost indestroctible.
It is one of the few things in Nature that can
be used over and over again, We are drink-
ing and using the same water now that existed
when the earth was born

This water i= just as good today a3 il wis
three billion yveurs mgo, Though it may be
polluted by wastes poured into streams, or
made undrinkable by ocean alt, it becomes
clean and fresh agnin as soon 03 il evaporates
into the atmosphere.

Even rain water, however, Is not completely,
pure chemically, It picks up many things;
including traces of ammonium galts and gases
from the air, and, when it falls near towns, a
little sulphuric acid given off by buming coal.
Absolutely pure water is unknown in Nalure;
event in the laboratory it is difficult indeed to
get all foreign chemicals out of a waler
sample.

Minor impurities affect the cuality of
witer, Rain water ks “solt™; that is; it con-
tins litthe or no calcium and magnesium.
“Huard” water containg more of these salts
and ranges from moderately hard to very hard,
4IEpend|ng on the amounts present.

When used in washing, hard waters require
much morg soap than soiter waters becaus
part ol the soap is consumesd by these salts
The resulting “curd”™ is largely responsible for
the woll-known ring around the bathiub,

Water can be softened bv boiling, by treat-

*Ser “Todlay on the Delsware, Penn's Glorions

Hiver.,” by Albert W, Atwoond, NaTiowal GEOURAFIIIC
Macarrse Jube, 1952,
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A Cloud-seeding Plane sbove the Catskills IMunts Rain for New York Reservoirs

Umiler specisd conditions, stver jodhde smoke oF dry e particles oy trigger reluctant clouds inlo producing

1
Western mochers underwrile rain-mnking projects, and New York iy tried cloud seeding doring it water shortoes

of 1G-50 Sclentists still dinagree aboul the rifectivenssa ol such allempis (page 2793,




ettt with chemacals thnd [ Ej'li'.ll'll" WiNE 1|':-|'
salts, ar by sand Rltecing

Through milhons of vears earth’s water sup-
Py hiis (ollowed a regular cycle—evaporating
countless times from the oceans, rising aloft
o condense and form clowds in the sky, falling
urain as rain, then guickly running hack 1o
the oceans or seeping slowly downward into
the earth. In some cases it may remain in
the ground thousands of vesrs before reachine
surfnce wnter bodies or evaporating. Tn others,
i1 '::"'.' [ELEHES f b Ch [ r_:r:":i"' ||:'.' ".l_“iﬂ:ﬂ g5 T
directly -into the sed or by evaporatinge f
land before it evir reaches the oceans,

Evaporation from the oceans his beon esii-

mated at 80 000 cubic miles of water & vear—
more than 88 million billion gallons,  Other
tans of water réturn to the air by transpiti-
tion-—as vapor given off from the leaves of
plants after the water has been absorbed from
the eround by the roots and used in the LTI

Where Our Water Originated

Alany scientists hold that when the earth
Wias niew it |.E.I-| 1 Ereid I.II'I_I mnore watie ';|. 1%
atmosphere than now. and that this fell ns rain
to (11 the o eans; additional water was locked
up in the rocks of the Interior.

ththers believe that all the earth’s water
came from within, by way of hot springs

Wherever it camw from. we still hive it all

()l this huge suppdy of water, however, only
L fmction = avallable {or man’s use in Inkee
Fivers, aod patural underground reservoirs:
More than %35 percent of our planet’s water is

andl much of the rest 5 (roeen
in the great jcecaps of Greenlund and Antare-
-ri'-l.. '-l|1|1-|||:~ -1|| I:"I. 1t useless Lo i :.1r'|||--._- ne
can hnd o cheaper way to desalt the sea or

melt the slaciers

“Little [_lr:.|1_'|-_r. of Water . . "

Tiny miindrops. multiplied by the hilllan, ean da
|_'.'."!!'I.'.':.'| HEb ||II'|.||' b0 Roprolecied & I Their buliet-
WK Lieict lonsens eprif, Which rannins wiuter waai
iway. Ground cover's importance ss af efosion oo
irol L Hstrated  fselobw st h |"|_l'!:||'|| by miclks o
o= stsndy ih pedietals | eipwhers min hay takon
bwii-Inch bite.




Much 15 nlso lockerd up in
wirld's extefsive Tegions of pirma-
frost. In Alaska morthern Canadn
and Asin, where the grouml 15 per-
manently frozen in wime places
depths of #3% much as 1,300 [ept.®

There 15 always =ome motsture in
the gir evervwhere, even over des
prtd.  Alr conlanme no mosiure ot
All would be ywrritating to beesthe: it
wiia]il -|::-.' up thie mestvilibaties il | b
niase, throat, nnd hings.

Cloud=s form when moisture in the
air copdenses into tiny droplets of
woler or we crystals, The drop
lets form aroune By groscopie, or
water-atiracting, particles ol dust,
smoke, sgit from the sea, or gas
||.-_rl'-.'h= I!'-'-'-l_'| 5 fPrresent an e nar

Al first the droplets or o orys-
tals are finy, scarcely a hundredih

[ o millimeter in dinmeter, When
the Inrger droplets or cryvstals an
about two-tenths of 4 millimeter in
liameter, eravity genérmlly puall:
upon  them with enough force o
muake them start (o fall

t::.'.illllr-l|l- -.:‘||_:- showilakes often
grow ps they fall, by jomning with
athers: by the time they reiach the
rarth |"||.'_;. may be 5,000,000
the size of the onginal vapor
lpls.  Thev camhol grow g
this. because in (alling  thes

i thesir teardrop shaps

out and splitting ugp

The ramiest ploce in the world
& Mount Walaleale, Kauai Islind
Territory of Hownil. Here'in a 28
vear period official records show ar
manul average al 459 mches of ral
(page 280 )., Kivals for the hono
are Cherrapungs, Assam, in Lye cost-
ern. Himalavas, and Bueng Yista,
Coalormitng

In contrast, the plice with thee
mmmimum recofded rainfall = th
city of Tguique, m northern Chle
which has averared 08 inch of rawmn
L voar durmg the list 40 venrs! som
vears no rain fell there at all,

t. Enrthi

Living Plants Prevent Erosion >

Vesetation  beeaks the o al rains
revenis splush eroston, andd refards runofk
ol sirucivres bdn i sibl ondd Reep i

pm wWaithime  Caly a bhin ozt of top-
sl Ton avernge 7 inchs fanids beiwien
Ameneans aod] starvethon  An inch of tha
ipl] takes theed o lep centuries to bgetly] @ 4
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Southern Ching’s Bamboo YFerria Wheels” Haise Water to Thirsty Hice Fields

Dieduwghi and fomine alvwive at his eel
andd sons

ihe ChinEe Tirmer Hghi
oy =pendl Jong howrs pedaling treadmills to @i waler o few

Hreeel odinprss Uil red by Lhiese l'|. unfsinete baaimia i haritie| FEeET

anid hiz wilc
irom conal Lo lerieation dicch

A0 T b5y

(o nnaireE st 1
1 Ll
iirent so Lhal it turns the wheels.

sppops catch witer amd spill it into trooghe 60 feed himh,

Africa’s Saharn, svndanymous with deserd,
torms part of the largest arid region n the
world, a wvast, nearly rmainless belt that ex-
lendds ncrose Alricn and continues  through
spudi Arabin. Tran. Torkistan, and Monealis
alimcst to the Pacific shores of Asia L. I8l),

Irrigation Turns Deserts Green

Nearly a third of the earth’s land surface
receives 10 inches of precipitation or less an-
nunlly. For another third the usual amount s

to 20 inches. [In places that get ==
and on much of the prea re-
Inches, rrigation 1§ required

anly 10
than 10 inches,
coiving up 1o 20
fur raEisIng crops

For maximum wvield, even gress having 40
inches: o more annually may need the mamic
touch of water slulced through ditches i there
aro long dry pertods during the growing seasor
or i the chimnte s hol

In the Unfted Stites east of the 100th me-
ridinn, whith divides the MNation almiost ex-

actly in hali, there s generally enough rain-
tall.*  Precipitation increases from 20 inches
A yveiar on the Great Plains to 50 ar 60 on the
Culf coast,

West of the meridian, comparatively speak-
ine, s where America’s water troubles begin
rxcept In the  ratn-rich ™ (it hwest
much of the West s arid unless irriziten
Large parts of Utah and southern Call{ormia
could support anly o sparse population If i
were not  for wrigation. Nearly 253 million
acres are irmignled In the 17 western States

Why do places like Washineton's (llym
Peninsulas get o0 much miin, while our Great
Plains pet comparatively little?

Washington el porthern Call
fornia are visited by prevadling westerly winds
heavy with mosture from the Pacibe Ocean,
When these wet winds reach the mountains.
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Winds Converge
in Make Ram
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Ine in the Gireat Plams
ind Lo The east (arm by
thie litmge of moist anr
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Usine 1 sedimenl samuber, the ochipineer
et rament stendy in Lhe cdrpent sl
where erosion conirel is secded or predict  when sl
thimage im the L 1 Slalés | pale JELX).

T L DL LA Tuit el

the suriace in wvallevs than under hills, As
a tule, ground water in usable amounte and
of good quality estends downward only a few
hundred feet. Bul in some places, where the
geology I8 favorable, such ps on the Guli coas
ahil certain nreas in the Great Plains, water
wells have been drilled to depths of more than
Y OO0 (e

Grovmd water = what sctuially keeps maost
of our streams flowing during dry  periods.
Without continunl seepage into rivers, there
wurld be ne waler in them except during -and
a short time gfter o ram, or when snow melts,

Empty Wells Mean Empty Fuactlories

Sixtv-siy percent of American cities, mostly
the smaller ones, depend entirely. on water
from wells,  Eighteen hillion gallons of stoum
water o day are used [or irrigation in dry re-
giuns: industries take nearly 3% Ditlion go
lons, in addition to great volumes of surface

1% 11

mud spspended 0 the river.  Finn hold the 100- pound
s EREE# ] TR AlGiivang salment, an esper] may ell
will choke a reservoir, Ench wvesr sediment does soms

water: municipalities consume aboul 355 bil-
lion gallong, and farmers use nearly three hil-
Hom galloms Tor porposes otheér than rrigation

Lo many mstances during World Wars | and
B imstallatons foumd ground-waler
sapplies madequate and had to develop more
expensive soitrces: ln o number of cases Army
camps were forced (o relocate or shift somae
activities to areas where ground-water supplies
were more plentiful

In Louisville, Kentucky, the dty water from
the near-hy Chio River i woo warm for somie
FACTORY  puUrposes in summer; so omany wells
hove been drilled o tap cold ground water,
Drarmg World War 11 a survey disclosed thai
ground. Waler wias ]'II."-'III-_." ]'I'I]JII::-E"'I ot Tasier
thon MNature could replace it, and that same
of the wells would be dry in two vears. Use
af srowmned water was col down, methods of
cooling City water were instituted. and city
water was pumped into some wells in wintes

f | i ’-i' TSt




Turbid River Water in 1 Few Months Dumped This Muddy Mess into a Si. Lonis Basin
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Lo replemsh the eronmd wnter

hen PP Gul I SuTmmeT
lor fActory Use,

A later sorvey revealedl
several times as much ground
waléer available from wells
:I||1||-l.l'- |||i|| L, L |."I.ll'.'..'r "l
LRI |_'. where [actories could
havie Tocated,

Crunrding Sourees
of Ground Water

Al some punts alionge the
codsts, fresh grogmd  watel
|I L O S0 'I' I'I"II"! II'I.-I ol el
walier his aeeped th, making
wirlls vselesz Tor drimnkime o
Tt ci AR 1] M, Flerda
solved this problem by dom-
mine- some Of the canals that
were  admittine  salt  water
nnd by drilling new  well
farther inlond

Umn Lone Island, when sn
water began seeping into the
aroimd under Brooklvn, reg-
Wt iR Weri .--.|,:|-|| FACUIr-

Fie '.!:-I'I Wit 0om 'ill'l-!_':-'-

ture theater, restanrant, of
other estallishrnient stnks a
well to obtain water  for
ir-conditioning purposes, i

must dreid another in which
IO return the used witer 1
e Fround,

Laonsumption of ground
whitter s controlled by law 1

[ SEfa mcludine New
lessey, Maryviand, Todiansg
il Wisconsin, Certain other
SULLES  pegulate its o useE 1o
some extent, amnl -aome west
ern states have done this for
'|'.!:|_- VLS

apirings, where grouns
waler reaches the surfpo
supply. pure and adeguate
witer for thousands of Amer
cart farm The . S Ge-
loarical Survey has Hsted &0
saringes each ol which has a
fow large enough to supply o

10 000 or mooe with
are il leas) «ix others which
cottd suppiy oities of 2.000,
LU Hut all these SIS
it [Ar 1Y e bresent S1ies
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chanmels.  Most of our large
springs are m northern Flor-
e, the Missour Chearks
central Texus., the Snake
River Pladn of Tdaho, western
Crregon, northern California,
and central AMontana,

Hot springs are formed by
:—’r""|||||| wWitber Lo ]'Ii.L"i COanye
m contact with hol subters
rancan rocke.. Geviers ¢rupt-
ing  periodically, Hike (3
Faithiu! in Yellowstone Na-
oonal Park, spring {rom
gronmd  water collecting in
underprognd chambers yntil
it grows =0 hiot that steam
pressure sends a et high into
the air.

Ground water is preferred
o many purposes, because
It 15 generally pure and free
from sediment and comes
out W1 a unilorm tempera-
ture, an important factor in
mrustrial use. Water from
undererouml iz used (or
drinking by about half the
people in the United States.

Taking too much water ol
of the ground may cause
more than just g waler scar-
city. Mexico Chty Is built on
top of a sublercanean reseps
volr: as wells draw out more
and more walter, the entirp
city = slowly sinking ®

There are similar spots in
the United States where the
land has sunk as much as
cight feet

Does “Seeding™ Make Ruin?

Many & farmer and
rancher, his felds and pas-
tures parched for lack of
rain, has wiatched with anery
frustration as feecy white
cliids drifted overhead Ll
N rads fel
T"IJ"l:'. irhixsl l::."-.[l'l.'l'|- ST ENE
1wt i1 1s possible, under the
righl comditions, 1o helpy Na-
ture mike roin.  Some <cien-
tists assert they have made
clouds give up rain ar snow
oy “sesding” them either
T'l'lf]'r l|-'jl.-||.|' [l:l'rjl_'|1‘7' S
tered {rom airplanes or with
stver wdide smoke generated

* bee “Mexioa's Hooming Cani-
" Iy Mason BSutheriand
AT T AL LEinRAraT M oaaieg

]_.l|-.. ;|||..-.- '|'.=5

RE = A

Iy Thii relmizal Piawibiiing
Armageddon of Biblical Fame Drew Water from This Spring

women [Iving sear the Old Testament famous battleeround climbeil
120 feel up and down the witnding stairway at extrieme bt 1o gt (heir
daify ration. Here men Working (or the Orbentnl Dastltute §orm hit ik
bftgade 1o estavate the ruln,  This ancient engineering work proved to
b thy larpest of its kind in Palestim
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Kored: A (31 Mensures the Chlorine in a Puriber

Thiz improved Hllér prolects Amiercus
Tawd bours abied friides

ol 25 gulons of water 2 mEihat

on the grotund and carmied aloft by wr currents,

Pioneers in this Geld were Dirs. Irving Lande-
muir, Vincent . Schoefer, and Berniird Von-
negut, of 1 Electric Company
(page 275} They are crédited with having
started the first grtificial snowstorm in this
country by air-dropping dry ice om cloods over
Mount Greviock, Massachusetts, in 1044,

Diry ice, the tfain makers say, cools cloud
water droplets enough so that they form e
crygiale that turn into rain. Silver iodide parii-
cles provide tiny puclet around which witer
droplets in o cloud are believed to condense
into raindrops or snowilakes

Mher scientists, including U. 5. Wealher
Burean experts, believe thal i many cases
whore rain has fallen from seeded cloods, it
would have iallen soon anyway. by natur
[TOCESsEs, Ihey feel
that much more research nesds to be done be-
fore artificial main making can be performed
on & luree enotigh scale or under sufficient con-
trol to mikes it really useful

In arid parts of the West, water-hungry

e E.. = i
e F e | 0

fron thoase same cloids,

LEodipes &b
dvaenlersy il other wiber-borm il s 'llll:'lll'all. i nd L o el L
irive up to a :treum the purities cn CUm

ranchers amd others are already pav-
Ineg millioms of dollars for  ¢lod
seeding.  Some customers have been
||i;-;|F|-| winted, but others are s tisfied
that seeding has boosted their rom
antl Lheir Crons,

Rain making is loaded with legal
problems. Who owns the cloucts:
I{ farmers seed clouds and pro-
duce rmin, near-liy  bizseball teams
enil resoris MY lose  CuUstoImers.

During its drought, New York
iy hired 8 meteorologist from Har-
varrd University to Ity to increase
rminfall and replenish  its  nearls
erpty reservairs.  Much rain fell,
bul the scientist modestly  claimedd
credit for only part of it (p. 271).

Lost vear New York wos faced
with' some 32,000,000 in lawsuits
froem. other communities and indi-
vidun! citizens, alleging the rain
makige had damaged their mterests,
In its defense the city claimed that
the program had failed

Muost laree American cities - still
find that their sarest sources of
wialer are surface streams or lnkes,
even thoueh they often must buld
acqueducts many miles long to reach
them. 'One of ancient Rome's long-
Ul ey pst agueducts, 584 was Lhe
Maorcm, buidt m 145 ®, ©.; others
ratiged from 35 miles downward, L
controst. the City of Los Angeles
reached out 233 miles 39 venrs ago
to tap the Owens River for waler
from the high Sierra Nevadan., But
sobn the population of the city anmd ks
metropolitan area had skyrocketed 1o such
size Chat meobe water had to be bhroughl Irom
Parker Dam on the Colorardo River throueh
242 miles of aqueduct, including 92 miles
of lunnels.

he old Roman aqueducts depended en-
tirely om diwnhill flow of water, but in the
Los Angeles aguoeduct waler is raised 1,617
feet by five pumping stations

An even longer agueduct, 430 miles, was
built in 1903 to bring water to the Coolgande
and Kaleporlie gold-mining  helds i WWest-
ern Australia,

New York City has aleeady outgrowm the
waler supply it receives Lhrough aqueducts
reaching 100 miles into the Uatskills and =
developing new sources in the same iarer.

Boston constructed the Iargest Inke in Mas-
sachusetis for its modern water supply, which
comes to the cty from 65 miles away and
passes through a tunmel 12 feet in diameter

San Francisco draws upon the Hetch Hetchy
reservolr, 160 miles away, carrying wiiter west-

!I'JIIII.':-.




Water for the World's Growing Needs

ward through the Coast Ranges by méans of
52 miles of tunnel.

Cme of the greal water-supply feats of all
time iz the U, 5 Borean of Reclamation's
Central Valley Project of Californiz, "This
translers water from one river 1o the bed of
another and eventually makes water availahle
through exchange over an area 500 miles long
to benefit sections where it iz badly peeded
in the southern part of the State (page 278) =

Communities bordering the Gremt  Lakes,
such s Chicdgo, Cleveland, and Tubhith, need
only reach out far enough from shore to draw
in lake water from heyond the range of city
pellution, thotgh that & farther 1odiy than
formerly.

Canserving Our Liquid Asscis

Today the United States is trving to con-
tral more carefully the water it has, so that
az fittle as possible will e wasted and there
will be enough for all. Recognizing this ned,
the President’s Water Resources Policy €om-
mission s miade o Natlon-wide survey, with
recommendations for getting all possible use
out of every riindrop from the time it falls
on forest, farm, or city street antil it evapo-
rates or returns (o the sen.

Strong  emphasis, the Commission  said,
should be placed on multiple-purpose water
projects with unified progeams (o control
Hoods, store water for drinking and irriga-
tion, and geoerate hvdroelectric power, When
we try to manage water, we should do it for
a whole river hasin, including in a single plin
Houd. contral, water supplies, power, nuviga-
tiom, irrigation, deainage, recrention, soil con-
servation, and pollution control,

More than ever before, this country is mak-
ing progress toward doing away with water
prllution, coused both by sewage and by fac-
tory wastes. Fishare coming back and peaple
again can safely bathe in many streams that
cnce were little better than open sewers.

Much remwmins to be dowe. Water from
many streams and lakes ke ol unfit for human
use unless carefully filtered and chlorinated,

Cleansing Strenms Payve Dividends

Polluted water kille nit anly fsh but also
the aquatic plunts that provide food for water-
fowl. Pollution once reduced the annual valye
of the salmon catch in the Willumette River,
Ciregon, from 35 million to 51 million, but new
sewage-treatment plants will remedy the situa-
tiomn.

In 1900, for every 100,000 Americans: 30
to 40 persons died of typhoid fever, a dis-
case spread by polluted witer, Today 1v-
phod 15 a Tty in this country, partly be.
cause practically all large cities now hive
suwer systems, partly because drinking water

253

almost everywhere is treated to moke it safe.

Urlginally mast sewer svstems empiied
waste products divectlv into streams, hatlbors,
or lakes, making the water unsanitarv for
drinking. or hathing, Oyster-harvesting
grounds in- Humpton Roads, Vitginia, were
closedf in 1926 because of pollution from snr-
routiding cities, Teday, since the bullding of
Four sewige-treatmen! plants. the water Is o
much cleaner that 2,240 acres of the con-
detmned srea have been reopened].

Many faciory wastes, also formerly dumper
into sireams, now are turted mto useful peod.
ucts aind sold at o profit. A chemical com-
pany found that its waste had a high vitimin
contenl.  Processed into vitamins, it is now
the fArm’s leading product.

A steel company built a treatment plant 1o
recover ore from blast-furnace fiue dugt once
dischorged into a oear-by river, 1t made n
profit of $581.000 in the first vear of opoeri-
tion. Another steel mill’s “plckle lguor,” a
sulphuric acid by-product, once poured Into a
hindly stream, now is given 1o a Jocal firm
that wses It to make iron sponge for gas
PUTifiers.

Chemicals “Wush™ Drinking Water

Water that could capse sickness if drank in
the raw stite often can be made safe with the
aid of chemicals and Alters.  Treatment is
dome om an assembly-line basis by mony vities
and towns by Gltering the water through sand
and gravel, snd by setation.  Copper sulphate,
alum, chlorine; and sulphur dioxide are added
as required to kill Dacteriz amd remove toete
and odor {page 277).

Not o single death from cholera and 1w
phaoid, both wiler-borne diseases, has been
recorded among American armied [orces in the
Korean wir, partly because all were inoculated
against them, but alw because froops are
trained to consume only porified water and
avold eating native raw vegetables and fruits
(Opposite and page 2861,

In World War 11 American troops were
is=ued Hulszone tablets containing chlorine,
which purified wmer when dissolved In i
They helped to hold down the rate of <ick-
ness from water-borme diseases,

Today these tablets are being repliced Y
4 new tvpe containing iodine, which is more
elfoctive against some forms of dysentery.
They alsn give water 4 less unpleasant taste,
which sometimes made soldiers reluctan) 1o
ise the chlorine tablots,

How to keep our rivers from being muod-
dizd and clogged by sediment washed down
Fram upstream sopes pml farmiands is another

l ‘-"i-l:l.'L "More Water for Califormla™s Greeat Central
Valley." by Frederlek Simpich, NarmNag Grockariin
Mavanne, November, 1036
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problem now being tackled on a Nation-wide
srale, Some streams, as the saving goes, still
are Yoo thick to «drink. too thin Lo pluw"
(pages 276 277 ), |

When great dams are bullt 1o store water
for Hood control, Irrization, dnd power, sedi-
ment fon often flows in with the water and
gradually fills the reservolrs.  Behind Hoover
Dam, in Lake Mead, from which southern
California draws much of its water, sediment
i% apcumulnting ut nn estimnted 100,000 acre-
feet n vear. [f this sedimentation continues
at the present mate, authirities say, the lake
may disappear in some 430 years, with only
Y of the river” water available for power
and witer supply unless silting is reduced.

Silt Filling Muny Reservairs

Manv smaller reservoirs have already been
eifted] out of use and abundonesd. Studies by
the 1. S Suil Conservation Service indi-
cate that at Jeast a fifth of the 3,000 municipal
and todustrial water-storhge reserviins now in
use in the United States will have 1o be re-
placed or supplemented because of silting in
the next S0 years,

Much of this silt is washed from land nsed
for crops or prazing, where the il is not
sufficiently protected dgainst erosion.  Buot
ernsion is heing attacked on a large part of
the Nation's farm and pastuce land, where
terracing, contour planting, crop molation, ol
hetter management of grazing amd timber are
practiced under guidance of the U, S, Soil Con-
servation Service. Forest Service, and the De-
partment of the Interfor. Muore furmers and
ranchers are adopting these proctices every
L3 ari 18
I sen water could be made fresh cheaply,
all the water worries of our great coastal clies
would be over.  Already we know how to
do it, bt g0 far the cost i too high 10 make
it practivable om a large scale.

Science Desalis the Sea

Untréated sea wuter i= unfit to drink be-
cause it contains o higher percentage of salt
than the human body can handle. Actually,
waler is dewwn from the tissues, and the hody
becomes dehyvdrated. Therefore, drinking sen
water soon adds to thirst mstead of reliev-
Ine it.

A lifesaver for thousands of sailors and air-
men cast away in boats or lite rfts in World
War 1T was # chemical unit for making =ea
water drinkable in small guantities, Salt
witer is scooped into n plastic bag, and o small
chemical briquette is dropped into it, which in
a few minutes removes the salts,  Dirinkable
waler made this way costs about 510 a quari.

{ne practical way o turn salt water mto
fresh is tw distill or evaporate it, ‘the same

wirrhers,

The National Geographic Magazine

process Nature uses when witer is drawn from
the sen up into the clouds,

Stills developed just before World War 11
provided temporary drinking water from the
seat for more than o nullion troops in the South
Pacific and North Afrca until local’ supplies
catld be developed.

Brackizh water from wells in Sawdl Arabin
fs distilled 1o make it potable and safe for ofl
Many ships diztill sea wnter for
drinking.

Some new stills work on the principle of
vapar compression.  Steam 15 compressed
mechanically, a process which raises its tem-
perature and also cavees it to condiénse into
waler at a higher tempernture. Heatl given
off @3 the steam condenses is used to evapo-
rate more water in the still,

Umee stirted, this process & continuoss,
and the only power needed is for running
the sleim compiresur,

Three stills that can produce 50,000 galluns
ench per day from the sea pre in use on John-
ston Izkine, in the Pacific, where other sources
of water are shim,

Frozen Reservoir—ihe North Pole

Freezing is another way 1o make sen waler
drinkable. Polar explorers well know that
sed jee melts down into fresh water, When
waler freeses, the molecules get together in
n solid crestalline arrangement. But the mole-
cules of impurities. have no tendency 1o ad-
here to the prowing ive cryvstals, anid become
concentrated in the remainine sen water.

Scientists huve recently developed a smuall-
sefle model of apother device {or dezilting sea
water. Inm their machine, briny or brockish
witer is passed over speciil plastic membranes
and the impurities removed by application of
simall amounts of electric power.  ‘Water
cimerged from the machine in two strepms—
abuout two-thirds in oneé stréam as fresh witer,
the other thind containing the salts and
minerals.

Inventors of the device estimate that, where
clectric power 18 cheap, salt water coitld be
purifisd at 4 comparatively low cost: mod-
erately brackish water, available in guantity
in parts of the West, could be treated even
mare cheaply.

A noted chemist hos predicted that before
the end of this century some source of inex-
pensive energy, Fu:rh.n.ps power created by har-
nessing the sun's heat, will hecome availabie
s that fresh water can he produced from the
sefn nt reasonable cost.

By such research, hoth here pnd abrond,
man s making a long-range attack on his age-
old problems of waler, that Hguid asset with-
ot which none of us could survive more than
a week.
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attracts new raffic,. And 11 reduces opx REIRE Costs -'_||'|=.'_;|5||i_|_'l_-.

First placed In operation m April, 1950, by the New York Central 8% RDC s owned by eleven
ratiroads, are carrving out their viaried and Nrequently difficul assigniments i brilliant stvle,

It 5 equally at home in hopskip-and-jump commuter and branch line service fnd procling
runs through extremes ol climate Like the Western Pacific’s 924 miles from Oaklnnd to Salt Lake ¢ ity

Y ou would be neither a visionary nor an optimist 10 predict
that in R the reilroads have the succedsor 1o the duy coach

R Is one of the most important of the many imventions and

developments thut Budd has contributed 1o the ndvancement of !J = I I
tramsportation. The Budd Co., Philndelphin, Detroit, Gory """"

PIONEERS IN BETTER TRANSPORTATION
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r,"' A fascinaling 1 TR TV HT ARV TR 1 eraee Line Crul
" 2///)¢") 1o THE CARIBBEAN AND SOUTH AMERICA
12 TO 18 DAYS OR LONGER...SAILINGS EVERY FRIDAY
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'|'-"|r FFH TS |-'|.'.’-||.'I' _ Piieh '.u'.'l.' firinuaife 'Ih.'l'.'l.l

figlt airy dintng rooms of promenade decks
il fisi rI| " St IR FArLr Frerny |'I|' FTil (fF
(0 Hanopes ML, New York
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