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Triumph on Everest .

I. Siege and Assault

By Bricapigr Sir Jonx Husr, cog, ns.o.

Leader of the British Everest Expedition

IKE men in a mghtmare of slow motion,
leaden-footed, we moved up the steep,
snow-filled gully, pazping, fighting for

air. | would halt, rest for o minute, stagper
upward cight paces or npine, hang upon my
ice ax until breath and life and the will 1o
go on returned, then stumble another hali-
dosen steps to tike in rope for Da Namgyal,

Stouthearted as any Sherpa, Da ~Namyyal

was silent but nearly spent, Carrving 45-
pound loads, we hud topped 27,000 feet, above
Everest's South Col, hopeful of placing a camp
on the snow shoulder for Hillary and Tenzing
to use on the expedition’s second and ultimate
assault.

SNear the Limin of Endurance

Tom Bourdillon and Chorles Fvans had
pressed on ahead of us into the mist, churged
with, making the first bid for the summit,
But T could read in my Sherpa’s drawn face
and in the tortured laboring of my own lungs
that we had nearly reached our limit. I was
too dazed to know it at the time, but a block-
age m my pxyeen sétowns drastically cutting
down my supply of air.

For a few hundred feel more we continued
the ascent, passing the tattered skeleton of
the last tent the Swiss had pitched here the
vear before, Then, on a ting shell about
27,350 feet, barely lurge enough to sit on, we
stopped,  Into a notch on the Southes=t Ridge
we tucked the supplies we had borne: a tent,
food, kerosene, candle, matches, and our own

oxygen bottles, and built a tiny cairn to mark
the place.

Before we turned back, T looked out through
the broken sen of clouds now swirling in
apninst us and found myvself wondering, like
muny an Everester before me, what force
could possibly have brought me, cold, ex-
hansted, ‘and bemused from lack of oxyvgen,
to: this barren perch on the highest and most
inhospitable moontain in the world.

Everest: Alwavs Before Inviolate

A long story, and nol merely mine. It in-
vilves the fate and fortunes of many gallant
motntaineers, and 7t really beging, [ think,
ot bn London nor it Everest's base, but in the
far-off. cloud-capped Tibetan city of Lhasa,
Here, one winter mornine, in the Inner En-
closure of the Jewel Mark, the Dalai Lama of
Tibet handed the British political agent s
precious document. Tt was only an unsigned
strip of . paper, but on it Sir Charles Bell
could read:

“To the west of the Five Treasuries aof
Grreatt Snow Mount din the jurisdiction uf

The Matiocpal Geographic Socivty bere recards ]J]
s offlifil fourtsal the suéeosful ndeent of eurth's high-
est mauntain, through the cooperation of the Hosal
Creogrnphical Society amd the Alpine Club of Gread
Brituig gnd E, P, Dutton & Company amd Hodder %
Stourhion, respectivels  publishers of the Americon
and Hritizh book editions, The Congurst of Epereit
atd Fhe Ascenr of Everest, by Brigadier Sir Johm
Hunt and Sy Fdmumld Hillary, The Pidture of Ever-
e by the same publishess will appear soon—The
Editor,
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v Huail, Jewel i the Lotws!™ Read Pravers Pammted on
a CGhll Overlooking Solu Valley

From Katmandua, at 4200 feet, the expedition's roate cut
HMimalayun  walershed, surmountimg passes higher than U
anid threxding forests brght with 40-loot rhododendrons, phstel-ting
it SRR LRI N flowers of Wy whits Throurh the trees lashed
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¢tite and cat-mapipeil at every opporfomnii
Loriige of Lea, the cormvon  wauld halt about #
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In the topmest spartment the
Ahbwil of Thyanehoche served buat-
tered Tiwedun fen o members of e
paputditlon and wirned them of the
Abaminahle Snowman

This fabled crentuee, whosn sup
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photegraphed in the hizh Himalavan
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imviaded 1thie moannstery grounds in
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lauil blowing of harpns aned eonch
shells,
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& Nepalewe porters pad down the
travk iowarn] Thyangloche.  Villagrrs
along the routz grected the caravin
with harreds of chamg, 4 Gee-brevwed
bewr, and =aaly decorated pots ol (e
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Until May, 1933, Everest, towening 29,0021
feet astride the border of Nepal and Tibet,
stood inviplate: Sevenm British climbers, one
Sherpa, and a Swiss had strugeled up its
slopes of ice amd rock to within 1,000 fest
of the summit, OF this valinnt band, two—
George Lelgh-Mallory and Andrew Irvine—
had in 1924 vanished forever into the mists
along the Northeast Ridge, ascemding no man
knuws how high before they died (page 15),

Above 20,000 Feet Climbers Deteriorate

What manner of mountain is this which for
s many yenrs <o chsily shrugged off all
gssaults and claimed the lives of at least 16
men !

(nher peaks demand more actun] climbsing,
Alaska's Mount McKinley, for example, meas-
ures [2.000 feel from its lowland base, while
Everesi rises only about 12,000 above the
17,000-foot  Tibetan plateaw.® Himolayan
winds are fierce, but the Scottish Highlinds,
battered by the North Atlantic’s horricanes,
endure gales us terrible.  FEverest's crags and
crevacses test any man's ability, but hali a
dozen Alpine peaks offer technical problems
of grenter severitv, Ewverest can chill 1 man
to the marrow with summer temperatures
down to —40" F. nt night: vet on the Green-
land icecap and elsewhere explorers have lived
through cold worse by 30 or 40 degrees.

What makes Everest murderous is the fact
that its cold, its wind, and its climbing diffi-
culties converge upon the mountainger at alt-
tudes which have already robbed him of re-
sistance, At 25000 feet a given volume of
air breathed contains only a thind as much
oxygen as at sea level, On the ground, even
if & man were exercising violently, his lungs
would need but 50 liters of air per minute.
Near Everest's sirmmit he struggles to suck in
as much as 200 liters.  Since he inhales his air
cold and dry and exhales it warm and moist,
the stress on his parched Jungs and respiraiory
pazsages becomes appalling.

Heart and Lungs Adjust to Added Stramn

Exposed suddenly to the low atmospheric
pressure of Everest's upper ridges, the average
climber would slump uncorscious within five
to ten mimutes, snd eventually die.  Allowied
to acclimatize himself for 3 month or so by re-
peated forays into the 15,000- to 20,000-foot
ranges, the aume climber's body will adapt to
survive. His bone marrow, which manulac-
tures oxvegen-cartying red corpuscles, will raise

its sea<level count of some five million red
corpuscles per cubic millimeter to about, eight
million. His heart muscles will adjust to the
new strain put upon them, His lungs will be-
come more used o rapid-fire respiration,

Yet for even the best ncclimatized moun-
tainter, nnd men differ sharply in their ability
o acclimatize, Everest offers only slow de-
terioration.  Above 25,000 feet the climber's
heavy legs seem riveted to the ground, his
pulse races, his vision blurs, his fce ax saps
in his hand like o crowbar. To scoop up snow
mm r pein for melting looms as 8 monumental
undertaking. In the words of a Himalayvan
veteran, Frank Smythe: "On Everest it is
an effort to cook, an effort (o talk, an effort
to think. almost too much of an effort 1o live,”

1§, nevertheless, there were an “open seqa-
son’ upon Everest the year round, some ex-
pedition hardier or luckier than the rest would
long since have stumbled to the top.

Monsoon and Winter Delend the Summit

The mountain’s subtlést defense ic the pro-
hibition it places upon climbing it a1 oIl except
during a few unpredictable davs in late spring,
between the lulling of the northwest wind's
gales and the arrival of the snow-laden mon-
soon, and for a brief spell in the automn,

In winter the peak’s fHunks may lie in-
vitingly bare of snow, but the wind which
has scoured them clean iz too brutal for
mortal men to face.  In summer the great
snows deposited by the muonsoon, lving high
abtve the evaporation line, rarely pack down
into: dependable slopes; 1o Aoupder across
such powdery drifts 15 to invite at the least
exhaustion, at worst a fatal slip or the deto-
natuan of a4 suffocating avalanche,

Why, then, do men pit their frail resources
agamst a ctadel so well protected? Mallory
had his clissic answer: " Because it is there,”
But there is another reason, rooted fast in
the sheer, stubborm tenacity of man,  Capt.
Geoffrevy Broce. of the 6th Gurkha Rifles,
stopped in his trucks at 27,235 feet by a tech-
mical fuult in his oxyeen apporalus, was res-
cued in a critical condition by his compan-
wm, George Finch.  He paused to shout up at
the summit before he turned back: " Just yvou
wait, old thing, you'll be for it soon!"

As for those of us who set forth apainst

(Comtenued on e 17 )

® See “Mount MeKinley Conguered by New Route,™
by Bradiord Washliurn, Naviovar Groosarmic Maos-
LN, Aupust, 1931,
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VIEW FROM WEST
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Houte up Everest's
Southwest Flank
Follows a River of Ice

Evirests massive jnmer {or-
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Triumph on Everest 17

Fverest in 1953, 1 think we shored a sense
both of high adventure and of fellowship with
all those who had done battle with this moun-
tain before and who had passed on to us, with
open hands, the heritage of their experience.

It was not glory we sought, unless it be the:

common glory of man's trivmph over Nature
—anid over his own Bmitations. Mallory,
again, spoke the fnal word on the conguest
of mountains: “Have we wvanquished an
enemy?  None but oursélves.”

The telegram inviting me to lead the British
expodition to Everest reached me on Sepiem-
ber 11, 1952, when 1 wis deeply enmeshed in
plans for Allied military  maneuvers in Ger-
many. Nearly a month elapsed before | could
extricate mysell and report in London ta the
Joint Himalayan Commitiee of the Alpine
Cluby and the Royal Geographical Society,

This committes, formed in 1919, had =nt
out all previous British expeditions to Everest,
including Eric Shipton’s reconnaissance group
in 1951 and a training team 1o Cho Owu
the next vear. It had raised funds, oblained
political sanction for the expeditions, ob-
tained sctentific help on a large scale from
the Medical Research Council, the Raval 5So-
ciety, and other bodies, and set in motion
many other projects.

Iron Curtain Closes Tibetan Approach

Our plan, in its main outlines, was clear.,
The northern approaches to Everest via Tihet,
used bw all previous British sttempts at the
summit, were now closed to us by the lron
Curtuin of the East. Nepal, however, ending
itz long ban on European entry, had in 1949
opened up to us the little-known southern
aspect of the mountain (map, page 11),

This side had never been considered promis-
ing. It condemns the intruder (o climbing
up the long Khumbu Glacier, surmounting
its fantastic 2,000-foot, crevasse-riven icefall,
traversing the abrupt ice slopex of Lhotse to
Everest s South Col, and only then—stijll 3,2
feet below the summit—Dbeginning the: final
assault, Mallory, having gozed upon this
frogen cataract from the north in 1921, de-
acribed it ms Yone of the most awiul and
utterly forbidding scenes ever ohserved by
man’ and called it guite unclimbahble,

But Shipton and his men had hacked their
wity' 1o the top of the icefall in 1951, The
Swizs team had penetrated it again in 1952,
emerged in that stranpe freak of Nature, the
hidden valley called the Western Cwm, cut

a route to the South Col, and wvery nearly
achieved the summit itself.

We were convinced that, in mountaineer’s
jargon, the Nepalese approach “would go.”
Accordingly, in the crowded winter weeks
before our departure for India, we set about
the selection and equipping of our party with
as much confidence as any Everest expedition
can muster.

Choosing Men to Mateh the Mountain

My first concern was men. T was looking
for climbers between 25 and 40 years of poe
whio combined stamina, Himalayan experience,
and n quite unvsusl endowment of selflessness
and patience.  From an embarrassing wealth
of applicants, 1 chose finally these oom-
[EmOTIS

Charles Ewans, an imperturbable 33-vear-
old surgeon who had gone to Annapurna with
the Tilman team in 1950 and to Cho Owu
with Shipton in 1952: Tom Bourdillon, a
hefty physicist of 28 who had already made
A dazzling record as an Alpinist before he
tackled the Himalayvas; Alfred Gregory, 39,
the thin but wiry director of a Blackpool
travel agency, who had proved on Cho Ovu
his ability to acclimatize, déspite his vears.

Other members included Charles: Wylie
from the Brigade of Gurkhas, a 32-vear-old
officer who had survived three vears in a Japa-
nese prison camp and had climbed widely in
the Alps and in Garhwal; Michael Westma-
cott, 27, an ex-president of the Oxford Uni-
versity Mountaineering Club; George HBand,
mature bevand his 23 years, who at Cum-
Lriclge hud also been president of his univer-
sity 5 climbing club; and Wilirid Novee, 34-
vear-olil schoolmaster, author, Alpmist, and
wartime instructor for the Royal Air Force in
mountiin craft in kashmir.

Michael Ward, 27, would be our doctor
and a reserve climbér we could count on (it
was he who had first suswested the 1051
reconnaissance of Ewverest's south flank),

Hillury Had Imopressive Record

Last, but obviously not least, were our New
Zenland members: Edmund Hillary, the lanky,
dynamic, 33-vear-old beekeeper from Auck-
landd who had so impressed his fellow climbers
on the 1951 and '52 trips into the Himalayvas;
and George Lowe, 28, a schoolteacher from
Hastings with a8 great reputation for jce
technique (page 33).

To this group we eventually added four
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others: Grifiith Pugh, expert in high-altitude
physiology and a crack skier; Tom Stobart,
o cameraman who hail accompanied other
expeditions to the Antarctic, Africa, and the
Himalayvas; James Morris, representing the
London Times; and—when we metl himy later
in Kotmandu—Sirdar Teneing Norkey (page
16); the mtrepid Sherpa who had gone o
ahout 28,000 feet the spring before with the
great Swiss guide, Ravmond Lambert,

Oxygen Sets—Closed Circuits vs. Open

Second only in importance to the quality
of our men would be that of our equipment—
especially our oxvien sets, Many mountain-
eers contend that Everest can be climbed with-
out such breathing apparatuses, Perhaps it
can, Certainly Norton in 1924, and Wager,
Harris, and Smythe in 1933, strugeled to more
than 28,000 feet on thelr own luing power and
felt they could have gone higher if they had
had more hours of davlight left and @ greater
reserve of strength.  But the problem of Ever-
est lies just there—in getting high enough fst
enough, meanwhile canserving the enerey nec-
essary to make the final efort.

The mountain, we felt, would be sufficiently
lethal, with or without the use of oxvegen, in
satisfy the sporting instincls of the mest
demanding. COur greater concern was whether
we could devis¢ oxyveen sets that would be
truly efficient. Earlier models, weighing more
than 40 pounds;, had cost climbers as much
in the fatigue of carrying them as they had
comtributed in easier breathing.

We settled finally upon two tyvpes, The
first, upon which we were mainly o rely,
operated on the open-circuit principle: bot-
tles on the climber's back feed pxygen to his
fade mask, where it s mixed with outside
wir, breathed, exhaled, and lost,

Using the closed-circuit system, the climber
mhales 100-percent oxygen from a breathing
bag., Exhaled, his breath returns 1o the bag
through a =oda-lime canmister, which removes
the carbon dioxide. The obvious advantage
of this mechanism is that it can make a given
supply of oxygen last much longer, but the set
is heavy, its breathing valves tend to freeze
when new cinisters are inserted. these canis-
ters are easily damaged, and, at low altitudes,
the ‘whole apparatus generates far too much
heat. '

Both sets, even alter our harassed tech-
niciatis had sloved over them, still weizhed
mare than [ cared to contemplate, With two

cylinders of oxvgen, the open-circuil madel
weighod 281 pounds; the closed-circuit type
with one hottle and one canister, giving about
the same number of hours” supply of oxvgen,
weighed 33 pounds,

For pur tents we sdopted a new cotton-
nvion weave. As wind-tunnel tests proved,
this Light, tough fabric could withstamd gales
up to 100 miles per hour,

Mylon-covered sleeping bags had both inmer
and outer bags of down, vet weighed only
nbout nine pounds,

special aluminom jackets attached o our
primus and butane-gas cookers promised to
shield them from gusts that can blow out the
flame and to conserve their heat—a very
important  function at high, dev  altitudes
where men get so parched bul smow takes
g0 long to melt on the stove,

Footwear was a problem in itself. In the
Himalayas the slightest moisture from per-
sparation of from snow causes ordinary moun-
taineering boots to freese us i they had been
cast in bronze.  All too well we could remem-
ber Maurice Herzog and the agony he suffered
from frosthitten, gangrenous feet after his
ascent of Annapurna in 1950,

S0 we designed two types of boots, The first
were light and close ftting for tricky climbine
on the icefall and in the Western Cwim,  The
special boots for high-altitude climbing con-
tained an insolating filler of kapok between
a laver of thin glacé kid with an outer water-
proofl cover and an inner waterproof lining:
soles were made of airy, microcellular rubber,
Weight of this beavier pair: about 4 pounds,
4 ounces (page 33).

Climbers Choose Their Fovorite Foods

Food and drink, . . . Here we hoped to strike
a middle course between some earlier expedi-
tiong, which bad offered truffled quail and
champagne, and the sscetic Maurice Wilson,
who in 1934 decided to tackle Everest alone
on a lew handivls of rice—and died in the
atiempt.

At very high altitudes men lopk with pro-
tound loathing upon food they would have
devoured with relish at base camp, and their
consumption of liquids goes up o § and more
pints a day. In each vacuum-packed beverage
box we supplitd enough powdered milk, tea,
coffee, and cocoa to quench the thirst of 28
men {or one day.

We had each of our chimbers select the

(Continwed on puge 20)
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lee Huvstuck, Menacing Camp 11,
Obligingly Remuined Upright During Assault

Climberzs dozing in these tents halfway up the joefall would stir un-
saaily s shelves of the slacier ahiead collapaed with a dull "wumph™ and
avalnnches plunged down the chifs, roaning Hhe subway tralns, L racks
pyen appenred in the ice under the Lents ane night—aites which. Sherpas
bringing toads up from Bose Camp prefernid to skip this way station and
push on to Camp TTE

Mo ice pinnucles such as this fell on the party, but seversl erasho
aeroks the trnck only o few minutes afler suppiy. lermies hod prssed.

Amuteur stratesists in London Had suggested varivus dieviess for gel-
ting supplies up Everest with less efort,  Ome was to lay on mir pose Up
the cwm, with occasdonnl spigois at which cimbers could bmbilee pure
axveen., Another éolled for fining dxyeen botthes ahid hy means ol
lnege mortars. A third woold have had the climbiers supported by m-
tHvldual balloons, their feet Heghtly broshing the snow In the eml,
Hunt's men found no sobstitute for shiggine up the mounlain with packs
on their bocks,

b

- Rendy to tackle the foot of the jeefall, about 20 minutes elimb from
Rawe Camp, Sherpus stinp on their crampons, the spiked climbing frons
that moumtafneers use for better traction on foe (puige 16).  Alumingm
pack frames pre Hritish Army Lype; welzh less than a pound.  Shorpas
ont thiz lonw-lewel ferry ususlly carried 43 pounids.

Above: Flusd rope ladder leads up o AS-foot jee oliff to Camp 11T, at
the top of the icefall, Without this statrease, Sherpas wioulil have been
formed to wedee their way up the dangerotas bee cenck al right, anly
pther foute to the plateno above.
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Triumph on Fverest 29

particular items he felt sure he would lke
to eat even at 25000 feet, and these we
packed in “luxury boses,” Our notion was
that mssault partics could then disiard some
of their standord rations before a big climb
and substitute delicacies of their own choice.

In the little tme we could silvage {rom
these quartermaster operations, we induleed
ourselves in some practice climbs in Wales and
in the Alps, partly to test our néw equipment
and rations, partly to let our new team gen to
know one another “on the rope,” and partly,
of course, to stretch our muscles and clear the
fog of London from oar lungs,

Dress Rehearsal in the Alps

For four days, in fact, some of us caumped at
11,340 feet on the crest of the Jungfraujoch,
tryirg oul various boots, tents, sleeping bags,
stoves, clothes, and meals, while the thermom-
eter skidded to —4° F_and a blizzard whipped
snow off the peaks and flung it at us like
birdszhot,

After this hoisterous reception—a faint
[oretaste of what awaited us in the Himaliavas
—it wns with mixed feelinge that 1 read a
telegram telling me of the Swiss expedition’s
decision to withdraow from Everest after two
gallant attempts. |t was our turn now, Where
climbers as brillian as Chevalley and Lamibert
had failed, could we suceeed? We had reason
to wonder,

Three months later we assembled in Kat-
mandu, capital city of Nepal, The intervening
weeks had been filled with more last-minute
crizses, midnight conferences, interviews, lec-
tures, television and rudio appenrances, inven-
taries; amd trovel dreangements thon [ have
either timw or temper to relate,

Most of our party went out to India by
ship: a few like mysell, delaved by business
or illness, flew, Al of us, | think, were
equally relleved when, on March 10 and 11,
our porters (weighed down by the tons of

- Porters Give Snow-lipped
Crevasse a Wide Berth

John Hunt, leading a reconoaissance team up the
Western -Cwm, found this route blocked by b long
Go-foot-deep erack, ton wide to span with poles o
alurminum ladder. CAnxiossly. e skinted = edge,
aware that i he found no way aeeoss, o daneerous
travorse under the avalanche-triggered cliffs of Nuptee
pheod would be pecessary.  Luockily, just abort of the
mountuin®s fout, he discoversd 5 snow bickdlise snlld
motich to spport o climber’s weight,

ks b Ansl Oregury © BN sl AApEni Dk

supplies we had brought up by mil, truck.
and overhead ropewav) fAled out across the
green and fidy Valley of Nepal for the long
trek to Thyanghboche, our first Base Camp.

Oir route cot squarely acrass the Hima-
lnyan watershed, plunging us into deep villeys,
carrving us over foaming torrents and swift-
flowing rivers and up the [ar hillsides (pages
5,6, 7, and 9), This was big country, warm
and welcoming.®  Along the trock we possed
Nepalese girls ajingle with earrings, glass
bangles, and necklaces of crimson beads. Their
witle-grinning men were close-cropped and
scantily attired.  Om the ridges we trod a
ciarpet of mauve primulas, and in the forests
the heavv-scented white: magnolin Dlassoms
lav like fallen snow,

Flickering in and out above the gnarled,
full-flowered rhododendrons darted gay sun-
birds, flycatchers, scarlet minivets,  green-
backed and redheaded titmice, Up on the
steep slopes, laboriously terraced, havricks
planted in the branches of trees drew our
astonished glances

These were enchanted days, brizht with the
promise of adventure and free from the ex-
asperation of the winter’s paperwork. We ate
heartily and with what Everester Bill Tilman
used (o enll “thopged greed”  For om the top-
most heights far ahead of us we could each
anticipate a rapid loss of weight.

Sinth Everest Expedition for Tenzing

Az we strolled along, 1 was able at mv
leisure to beceme better acquainted with our
Sherpas—ani especially with their renowned
leadler, Tenzing Norkey. Lighthearted, simple
in manner, but with an evident authority,
Tenzing impressed me at once,

Few men had zeen more of the world's
highest mountain, Ours was the sixth Everest
exprclition he had joined: the frst had been
in 1935 when he servidd as o 21-vear-old porter,
His great exploit of reaching the Southeast
Ridge mn 1952 with Lambert had, we feared,
undermined his bealth, and he himself had
written me that be could probably serve only
ne for a5 the icefall,  Yét now, to my delight,
he seemed not anly it bot Frisky,

His fellow Sherpas from Darjeeling were o
colorful fot, clad in green berets, blue skiing
vaps, balacluvas, vivid sweiaters, and rather
Inrge boots,  Thondup, the cook, was therp:

® See “Poerless Nepal—A Natumlist's Parillse,” by
5. Dillen Ripley, Natiosan Geoowarmom M.-u.xm.z
Jammary, 1050,
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of others—iuood men all {page 40,
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Sherpas. snd called upon the local abbot, who
epleriained us with un account of an Abomi-
nable Snowman—iive feet high and covered
with reddish hair—which had wandered across
the munastery grounds a few vears hefore and
been driven off by
I promised to keep i sharp
lonkout for ope of these “Yetis,” as the Tibet
ans call them, a2 we proceeded to Everest,

oud blowing of horms and
conch shells,
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e more serious busingss in Thyangboche
wiz 4 threesweeks' piriod of acclimatizition
and practice with our oxygen sets.  T'p beside
the Nuptse Glucier, on the Mern La, and in
the Chola Valley we set up small camps from
which, in high spirits, we surmounterd without
mishap & goodly number of 19000- aml
20,000-foot peaks (puge 13). Tenzing amd
Wlie trained an elite group of the Sherpas in
oxyeen use, while Tom Boordillon and 1 gave
lessons In fte work among the sériucs (pin-
nacles) of near-by glaciers

Up the Growling, Shifting leefall

By April 13} we were ready far oor hrst
reconnaissance of the Khumbu Teefall (page
22y, Up through the odd, lunar landscape
of the great glacier went a 50-man party of
Sherpas, coolies, and climbers, led by Ed
Hillary, to establish o camp close to the Lho
La (pass). Though plagaed by sickness and
the onset of snowfalls each afternoon, they
managed in three grim dave to hack oot an
tncredible route past rickety e lowers, Over
gaping blue crevasses, and up sheer glazed
pitches halfway to the gate of the Western
Cwin jtself,

The names we gave the more appalling
passiges along this course supgest some ol
their charms: “Mike's Horros,™ o roped stair-
case hung by Michael Westmacott up the side
of a chasm: "Hillarv's Horror,” a series of
steps and handholds which Fed had cut above
an aching vl ; “Hell-fire Alley,” a4 section of
shattered and still-=hifting fce blocks: “Atom-
homb Area,” where with o dull “wumph’ ice
bridees we Bad wsed during the doy would
collapse overnight.

James Morris described the jcefall vividly
whirm he <aiil 11 was “like a squashed meringue,
only, of course, ruther bigger, and men are
just imsevts in it very smull insects, lost in the
cream nnd the crumbile,”  Climbing it, he swid,
was “like going up the kitchen stairs for three
or four miles at a go, three steps at ot and
carrving the haby.”

Every trip oflered a dozen opportunities to
take n tumhble into o crevasse (pages 30 and
31y, Some of our Sherpas, indeed, became
gquite adept at discovering hidden chuzms the
hard way. Tubby little Topkie had a par-
ticular  genius  for sudden  disappenrances
throngh the snow.

Pustiing on through the upper reaches of
the icefall, vian an unplensamt rumbiling alley
called “The Nutcracker,” we came out upon

the domparatively open plotedau of the cwm
amel settled upon a site for Camp 111 {page
67, The icefall route, we decided, woukd
never be a popular and attractive boulevard:
in fact, daily snowstorms, avalanches, and
upheavals of the glacier would constantly alter
its pattern and expose new perils,  But basi-
cilly It was negotinble.

Accordingly, on the evening of April 22,
as we munched our supper in the big mess
tent at Base Camp, T outhned the stock-piling
plan an which our hopes of putting two men
on Everests summit wholly depended.

Stripped 1o its essence, this plan called for
transporting three tons of supplies via Camp
LT at the top of the jcefall to our advance
baze st Camp IV, high up in the cwm. From
here would begin the crucial carry past Camp
V, up Lhotse's glacier 1o Camps VI and VII,
amd the long traverse pocross-the foce to Camp
VI on the South Col—an altitude of 25,800
feel.

The Buildup Begins

[ the grucling weeks that followed, a
wandering: Yeti, or Abominable Snowmin,
perched invisibly on ope of Everest’s orags,
woulld have seen it kind of logistical Jacol's
Ladder in action, with angelic Sherpas and
British climbers toiling endlesly up and
down the mountoain. passing and repassing
each other and getting—so it would seem—
nowhere, But little hy little the loads went
up (page 37).

Sun tempernturee of 1567 F, boaked both
cwm and kcefall in the mornings, dmpging
even the keenest with “glacier lassitude.”  In
the afternoons, snow would wipe out the dayv’s
track and leave drifts for men to founder in
up Lo their waists, At night, cold of —2° F.
would grip the camps; and our <léep would be
punctunted by the roar of ice breaking loosze
from the cliffs of the Lho La.

Rough work. But wst humorless, Michael
Ward helped =e to that, Dubbed the
“Witch Doctor,”" he was tirvless n dispensing
his two pet prescriptions.  First, “You'll feel
better when vou eet lower down™; and second,
“Here, try these; they're no gomd,™

The Arst reconnaisspnee feam we sent up
o Camp IV traveled in relative luxury (that
is, without packs) and was promptly chris-
tened the “White Elephant Party,” There-
after, whenever another pioneering group set
oul, Wared wouold send it on its way with a
hoot of laughter and the cry: ““Well, there
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the traverse. The last straggler stumbled
into Camp VII at dusk—10% hours after
thev had left i,

Next problem: to hring up the two assault
parties, in tandem. A< we had detéermined
werks before, Bourdillon and Evans would
leadl  off, equipped with the closed-circuit
oxveen sets they had experimented with so
long {page 42), Hillary and Tepzing—
who had proved a very strong pair of climb-
ers—would comprise the second wave ol at-
tuck, using the open-circuit gear (page 44).
Each nssault party would be backed up by
a close-sapport team.

On the morming of May 24 I went up to
the South Col with team one, plus Da Nam-
gval and Bali. 1 shall not quickly forgel our
first camp there, It was late when we topped
the Geneva Spur and clambered down onto
the desalate col, & wide, wind-scourged ridge
of stomes encased in bluish jce (page 47), 1
hid exhausted my oxvigen, and Evans removed
his set, too, to help put up our tent.

Pathetically feeble, we lunged about in a
ludicrous tug of war with the gale. Down
helow we could have grected the tent in two
minutes, Here it took us on hour. The
wind snatched the canvas from our bands,
flniled us with guy ropes;, sent us reeling
aronnd like drunkards. Once 1 tripped over
a boulder, fell on my face, and lny there
for five minutes before 1 could summon the
stremeth to get up.

Enduring a Day's Rest at 2580 Feet

I am not sure we would ever have got the
tent up if Balu had not stumbled into camp
at that time and burrowed into the canvas,
He at least anchored it uptil we could wetght
the edges down with rocks and oxyvigen bottles.

Too tired, ton muddled for & renl assault,
we spent the next day sorting our foord, pre-
paring the oxvgen sets, resting.  To let Evans
andd Bourdillon have the pyramid tent in peace,
| pltched our small “blister” tent near by
anid settled down for the niternoon with George
Rormow's book Wild Wales. 1 felt relaxed,
disinclined 1o do anvihing at all—the danger
signal of deterioration.

Trying to fend off the more lugubrious
thoughts that can assail ope at these oltj-
tpdes. | turned my mind to others who had
campet] high on thiz mountain and learned to
laugh at their discomforts. To Mallary in
1922, who hud opened hizs copy of Hamiet
at random and read with feeling the lines,

“Angels and ministers of grace defend us!”
To Norton, who had tucked a thermos 1lask
of tea into hie sleeping bag at 26,800 feet—
only o have the cork pop out during the
night, To Bruce in his tent on the North
Col, fearful that he was losing his leg. since
he could no longer feel Tt or move it, largely,
ns he soon discovered, becnuse his compan-
ion, Finch, was sitting on it.

Morning found most of us teasonably re-
freshed from four hours” use of oxvgen during
the night; only Balu; clearly done in, was
unfit to go higher.

Roping up, Da Namgval and T moved o
a litthe after 7, leaving Bourdillon and Evans
frantically working ever a broken supply valve
in Charles’s oxveen sel, Within another holf
hour, fortunately, they had completed repairs
and begun their ascent, overtaking us as we
rested near the foot of the first couleir.

Supplies Cached on Tiny Shelf

They pressed on, climbing strongly. And
wet, hinched under our packs, commenced
that slow, bone-weary struggle up the steepen-
ing gully which was to bring us, hours later,
to the tiny shelf where at last we cached our
loads, 1t had token me, vou might say, nine
months to get this hivh—aine months since
the day that telepram had summoned me from
Germany—and T was to go no higher.

But somewhere up above ue, out of sight
now, w knew Bourdillon and Evanz were
making their great bid for the South Peak and,
if feasible, the summit itseli, COuor hearts apd
hopes went with them. There was scant point,
however, in our clinging ta our grim evrie il
they chould return,. With mow faking down
upon our empty oxveen frames, we went down
the ridee agzain, slowly, wobbling, sometimes
(for all our caution ) slipping.

From the upper slopes we could see smuall
figures traversing from the Lhotse Face: Hil-
lary and Tenzing, supporied by Gregory,
Lowe, and eight Sherpas—the second assault
tepm moving up (page 49), By the time we
had descended onto the col, they had arrived
] came Lo meet us

We must have been an odd sight.  Every
ten paces of g0 we had to sit down and rest.
At the end, our knees buckled, and we col-
lapsed altogether upon the ice. Tenzing plied
us with lemonade from his fask, while Ed
hurried off to fetch his oxyveen wet., Gasping
tlown a strong intake of & liters a minuie, |
was able to lurch the few remaining yvards
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to vur tent, It felt rather good to lie down.

After passing us at the fool of the snow
pully, Bourdillon and Evane had made excel-
lenl progress op to aboul 9 aom., climbing
almiest  1.000 feet an hour—a rate which
would have taken them 1o the summit with
timeé to spare. But in the next two hours
they had risen barely 700 feet; fresh snow
covered the rock ledges and gave little grip
lor their crampons.

On the 25,000-foot snow shoulder, three-
fourths of the way up the South V'eak, they
ran into dnother problem; the soda-lhme can-
sters in their oxyvieen sets had only another
hour's Jife, To let them run oul before re-
placemint would give the sets o maximum
duration. But the expirotion of that extra
hour might find the climbers in & spot too
dangerous to permit fiddling about with canis-
ters. Hesides, inserting fresh, cold canisters
svnetimes froee the vabves and this. with the
closer-circuit set, would have spelled disaster.
It would be better to face such a possibility
now, They changed canisters.

Thigher Than .:in}- Climbers Before

A traverse across unstable, lightly crusted
snow brought them o rock ledees bordering
Everest's south face. Alter the change of
camisters, Charles’'s breathing had  become
much more rapid. It =ems likely now that
rifts in the soda lime were pllowing the air
to race through the canister unpurified, with
4 resultant accumulation of carbon dioxide
in hiz mask. Climbing very slowly, the two
men worked from one hundhold to the next
up the last few hundred feet. Suddenly they
found themselves standing upon the South
Peak (page 35).

Thev had reached 28,700 feet, a mountain-
eering recard,  Moreover, they were privileged
iy gaze across ot the final crest and assess the
approach no other climber had ever il eyves
on. They were not too delighted at what they
saw. FEnd on, the knife-edged ridge seemed
W soar upward at a sharp angle, Left, i fell
awny to tocks dropping sheer to the owm,
BO0D feet below. Right, #n even steeper
precipice falling more than 10,000 feet mto
Tibet was overhung with huge and treacherons
cornives of snow {page 60).

Ta go en? Out of the question. It was
now 1:20 pm. Evans reckoned it would
tnke three hours to the summit, another (wo
back to the peak on which they stood. That
woulidl make it 6 po, with nearly 3,000 feet

still o deéscend o safety.  Their oxygen
would last only a fraction of that time.

They turned back—and nearly met disaster
o the way down.  Bone-tired, they took two
and n hali hoors to reach the top of the 1,300-
joor couloir above the South Col, slipping on
passages that would normally have given them
no trouble at all

Tom led the way down the gully, He had
scarcely reached the rope's end amd belaved
it around hiz jce ax when Charles tumbled
past him, whizzing down the glassy surince.
The rope snapped taut, ripped the ax loose,
and sent Tom tobopganing after Charles.

The belay had held just long enough to
slow FEwvans's slide, however, and Tom, in-
stinciively rolling over onto his stomach, doeg
the pick of his ax into the snow, gentiy at
hrst, so that it would not be torn from his
hands, then more deeply. He and Charles
braked to a stop a few yvards farther down.
They rested a bit, recovered their stance, and
started down again,

At about 41530 we went out to meet them.
Their fnces rimmed with frost, their backs
bent under their packs, they lumbered down
the last slopes like men in a weary trance
(pages 47 and 30), As Charles sai] afrer-
wittds: “We were o dulled to feel any dis-
appointment.  That came later.”

Bul thev had net failed. They hod achieved
the South Peak. studied the fnal ridge, cached
oxveen bottles, and returned to give the nex
pair the incalculable benefit of their experi-
enve amd of their confidence that the true
crest could vet be ours, They had picked up
the baton given them by those who had pio-
neered the icefall, pressed through the cwm,
broken a rowte across Lhotse’s [ace, and car-
ried 1o the South Col: and they had taken it
higher than men had ever climbed before.

Now they handed over the expedition’s
hopes 1o Hillary and to Tenzing,

PRay by Weary Duy, Loden Ferries -»
Bring Up Supplies for Assanlt
on BEverest's Inner heep

Above, Hillary leads Sherpas up the icefall's last
stretch to Camp W1 Bpush snd New Zealand
clmbers usually curried a0 pack on these ferres oply
il stoime porter broke down on the trail, But they had
o ploneer new foules alter overy storm, cut sleps,
fix pitons (gpikes) and ropes, and— posstble—con-
serve some energy for the b chimbe a6l aheasd,

Helw: Noyee keeps a tout mope oo o Sherpa
crawiing over an I8-fool sluminum hdder.  Bunehed

tradl flaps samd by his e
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w Lowe, Hera of the Lhotse Face
Looks Down on the Cwm [rom 25,000 Feet

Far 11 days (oorge Lowe, masksiod micrmittently by Michae] Ward
Wilirkl Novee, and Anp MNvima, losghtl to hack a opath up the loose,
treachoerons snow of the Lhotse Face. From high oo tha foce & teavess
mizht Le made {0 Eversst's South Col. omp-ol place for an aliack an
the sk Living and strogeiome abwoeg 25,000 feet for as long as ans
mauntaineer In bistary. Lowe combatliod plercing cold, blizzarils thid
obliternied all the previcos day's punial tolmaEmg, siclkness that o
pleted his work party, and the {earful delertoration wrooght by nltdtueh
pEaqrid

Nother Lawes high spints nor his appetite. long legendary, waned st
these Beiphts. But be (ound slecpung diffcolt.  Joined by Noyoe ong
might, he took aleoping pilis.  Horely wakened by the next noon, ha
recled along the tral and, donng & pogee {or food, dazed off with hall
o sardine hanging out bis mouth

Ang Mcyima, Lowe s Sherpa companion {or the frst five doys af the
ek, hid not greatly Impresed the party gt lower altitodes. But on

e he pertormed ke a vyeteran chiimber, stamping out & track; oo
timg stepn; Todeee hand Hnes, and keieping bis huge, cheerful grin o th
lazt, Laleér, he Wis to carmy a load hioher oo Esvrest than any other
Sherpa but Teneing himseld.
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4+ Up Lhotse's ley Face, Gilded by the Setting Sun,
Climbers Carved a Xigeag Trail

A slvered plog-pone-hall mout glinks above Everssts hatbleheld, The
Hunt's poriy protited by Lhe misiakes o farlier enfns A Swrlss Eroli
i 1937 tned to rash Everest by stngms directiv ap the moren roclky £ib
fmmediately to the kelt ol Lhotse's =rent stow slopes. They arriveal so
pxhausied that ke attock an the pumimidt fnbled. The 195% HBatnh
expeilition choss mstend I use o -senes Ol etk bl ity Lhiz =teef

sdiipie, a mare roundabout ol Ees danmerous and tanng roule [(poze 49

» Hizh on Lbhodse, with his band pnpping a1 puideline, Novee keeps

buse watch on u irkeky spil while fraversing {0 the South Cal
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[First Team Moves Lp

Hotlhh Bourdiilon, abhead. nnd
deputy leader Evans are wear
ime the clesed-crcuit tvpe o
oxvEenm sct.  Une oxveen bottle
rides high on each pack {oime
Beneath it are white soels -l
canmslers, Uil vine
ilre, and & mets] box contzin
ing the hresthine bape [(paee
1)

This Hrtish team staved &l
the Souih Col only tho mrhls
and a div, o avedd the disterd
oration nfecling men ol s
premme altitudes. Thelr ob
tve: (o reach Everest's South
Peak, appruise the final rider
nnd, If feasmble, go on o he

tof

¥ Lives Flang on This

ODxvien Sel Cheek

In the sun-baked, protecied
villay the Westerm Cwmn
Bourdillon and Evans sufiered
from the heating effect of then
bieeathing seis. But as they
poss mito the cold, Ditter at-
mosphere ol Everssl’s uppet
ridiges, they appreciated ihe
warm,. moist &ir Altectd inta
their masks and the [Hi of
inhaling pum oaveen,
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Tenzing and Hillary Get Ready to Lounch the Expedition’s Second Assoult
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By sig Eosionp HiLLArY, K.B.E.

This personal nereative was refated by Sir Edmund to Beverley M. Bowie of e
Namoxan Guocwarwie Macazine FEdidorigl Staff

GHT on the South Cel, The wind
| \-l -sereeches across the ridge and sets the
canvas cracking like o rifle ringe; an
awful noise. 1'm braced between Tenzing and
the tent wall, no room to stretch out. ' When-
ever my hiead falls back ngainst the roof its
as if I'd run my brain intp a poewmatic drill,
The other side of Tenzging are All Gregory
and George Lowe, hunched up in their sleeping
hags, twisting, heaving around, trying to find
some position less cold and miserable. We're
using: the oxygen sleeping sets; one liter per
minute, Makes it easier to doge. HBut up
here vou dribble a good bit in your sleep, and
when your bottle gives out vou wake up sod-
denly, as if somebody hnd turned on the light,
und your rubber face mask is all clammy and
frigud.

I keep looking at my watch, wondering i
it's stopped.  The hour hand finally creeps
around to 4, and T strike a match. The ther-
mometer on the tent wall reads: —13° F.
It is still pitch dark.

| nudge Tenzing, mutter something aboirt
breakfast, and retreat callously o my bag.
Pretty soon the primus haz warmed the tent
a few degrees—iust enough to make it seem
safe to sit up and eat.  Scrufiy, cromped,
sumewhat depressed, we gulp down cups of
sugnry hot water favored with lemon crvstals,
munch some blscuits, and argue about which
one of us has spent the worst night.

Snow Blown Inside Tent

Creg clodme the honor, contending  that
sleeping between Lowe and Tenzing is like
being caught in the jnws of o vise. But Lowe
seores heavily when he points-to a small heap
of snow on his sleeping bag, blown through a
pinhole in his side of the tent.  Scraping it
off, he grins at us and savs:

“Well, at least vou're having o good holi-
day. [ hope vou're feeling better for it”

Nobody bothers to answer. We sprawl
about for five hours, walting for the wind to
die down, [t doesn't,

At 9 1 bundle up and stumble over to John
Hunt’s tent, which be's sharing with Bouor-
dillon and Evans. Jobn agrees we must post-
pone the attempt, He decides, too, that every-

one but Greg, Lowe, Tenzing, Ang Nyima,
Pemba, and T should go down; no point in
depleting the slim reserves of food we've
hattled up here,

An hoor 'or so later they are packed and
ready.  Flunt, gray and drawn but with his
blise eyes [rostier than ever, grips my arm.
Alwwve the howling wind he says:

“Muost important thing—i& for vou chaps—
to come back safely. Remember that, But
gt up-if voo can.”

We wutch them slog across the col, up the
ridige, and ¢duwn the slopes toward the tray-
erse: four tired fgures dwindling against the
monstrows jey foce of Lhotse, Then we turn
back 1o our own chores.

| spend the afternoon sorting oxveen hbot-
tles, strapping them to their frames, and pre-
paring our sleeping sets.  All day we have
waedd no masks, We can breathe well enough,
but we work very slowly.

Alttude Sickness Fells One Sherpa

Night comes on, with the wind still intent
om blowing usoff the col. We cut-nap through
the long hours, not as uncamiortably as belore;
since there's now more room, Tenzing and T
have appropriated the Mende tent for our-
sefves; Greg and Lowe share the v ramicd.

By 8 a.m. the wind has eased off; hut when
I po to felch Pemba 1 fivd him at the door
of his tent, retching his heart out, Obviously
he won't be going anywhere today, Which
leaves us only Ang Nyima 1o help on the
carry.  Blast old Pemba, T think to myself,
and with no remorse: the South Col 8 too
high for pity.

We repack our loads and shove off. Lowe,
Gregory, and Ang Nyima leave first, at 8:30,
with about 45 pounds apiece; they will cut
stepre for us, so that we can save energy and
oxygen. We follow at 10, carrving our sleep-
ing bags, air matiresses, food, and extra cloth-
ing om top of our breathing sets (page 32).

At the foot of the big couloir we climb up
the staircase Lowe has chipped, only to duck
as n rolling burrage of ice chunks splatters
down at us from 300 feet above. We have to
pull aside until the fellows up top have moved
out along the Southeast Ridge. Then we
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4 On Snow-plumed Sauth Pesk, Evans and Bourdillon Stood Fligher thom Any Men
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Greg and Ang Nvima turn hack, Now we are
really alone.

The tent is our frst job. For two hours
we scrape at the recks and the snow and the
frozen gravel, trying to make a platform for
it. We settle for two terraces about a vard
wide, six feet long, and about a foot different
in height, Then we spend another two hours
getting the tent itself up ond securing it
to some (fimsy rock belays and o oxyveen
hottles which | bury in the snow.

About 6:30 we crawl into our sleeping hags,
light the primus, and get some supper: tinned
apricots, dates, sardines, biscuits, jam, honey,
The wind comes In gusts. When 1 hear it
whistle up on the ridge, I brace my=elf agninst
the canvas and try to hold the tent down
as it gets ready to take off. In between
soquplls T doze, slumping on the upper shelf
with my legs dangling over onto Tenxing's
hench.

We use only four hours of oxvgen, in two-
hour shifts, In between, Tenzing heats up a
few drinks. We don’t talk much. 1 wonder
to myself how George and the boys fared going
down, what John Hunt must be thinking, even
how those bees of mine back in New Zealund
arg getting along. And over and over again
I do my mental arithmetic on the amount of
climbing oxygen we have left, the amount
we're likely 1o use, the amount that may still
be left in the bottles Tom and Charles cached
o their way down from the South Peuk.

Four am. We poke our heads out of the
tent door. The wind is mercifully still. Far off,
the valleys of Nepal still sleep in darkness, but
the summits of Makaly and Ama Dablam
have caught the sun; and Tenzing, pointing
past me, picks out the monastery at Thypng-
boche, 14400 feel below us, where even now
the lamas are offering special pravers for our
saie return (pages 13 and 15).

Boots Frozen Stiff as Armor

While Tenzing melts water for our tea, 1
haul the oxygen =ets ingide, knock the ice off
the wvalves, and test them, DMy feet had
been a bit damp the night before and, in
order to let them dry out and warm up, with
less risk of frostbite, T had pulled my boots
off and uzed them to prop the 1oe of my sleep-
ing bag off the cold ground. Now the boots
are [rozen as stiff as medieval armor,

I cook them over the primus. 1t takes me
a good hour to thaw them. and the smell of
leather and rublerized fabric toasting in the

little tent is gruesome; but finally the hoots
are soft enough 1o wiggle into, and we can
set out. Tenzing breaks trail through the
powdery snow until my feet hove wormed
upi then I take over the lead.

Climbing strongly, with a gond sense of re-
setve power, we make for the hollow where
Evans and Bourdillon left ther oxvgen bottles,
The cvlinders are easy to spot. Pawing the
lce Trom the gauges, [ read the pleasant news:
about 1,000 pounds pressure—enough to take
us down to the South Col if we're lucky. In
short, all the oxygen on our backs we can plow
into our attack on the peak itself and our re-
turn to this miche.

Tackling the South Peak's Foce

We push on,  About 400 feet from the South
Peak we are brought to a stop: which route?
Bourdillon and Evans took the ridge to the
leit; then, on their way back, came down the
browd face. But I think the ridge looks jolly
dangerons, with all tha loose snow masking
the rocks, We decide on the Tace.

You can't zigzgag up a steep slope like this
or vou'll undercut it and find yourself aboard
an avalanche with a one-way ticket to the bot-
tom. So we go straight up. At least, we go
up five steps, walking on eggs, and then the
whole crust for 10 feet around breaks up and
we slide down again three steps. We don't
s0 mch climb the face as swim up it,

Halfway, T turn to Tenxing and say: “What
do vou think of ity"

“1 don't like it at all”

“Shall we go on?"

He shrugs. *Just as you wish,"

I make a quick deciston., In ordinary moun-
tnineering terms; the risk isn't justifnble. 1
know that. But this is Everest, and on Ever-
est vou sometimes have to take the long odils,
because the goal is worth it. Or s0 T trv to
convince mvself,

We go on, and we get a break. A few vards
higher up we run into some snow that's packed
harder, Chipping steps, we make our way
quite rapidly up to the crest, At 9 a.m, we are
standing on the South Peak (page 55).

We have these advantages over Fvans ane
Bourdillon: Thanks to a higher camp, we're
here four hours earlier, and we have more
oxvgen and more strength left to finish the
job. But just how big a job is it? That's
something no one can tell us for sure,

To siee it up, we scoop out a seat for our-
selves just below the South Peak, remove our
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The Conguest

left, About 7,300 feet below 1 can just make
out the tents of Camp IV, and T lap my arms
up and down like an Abominable Scarecrow,
with na particular hope that anyone will see
me.

Tenzing has begun to drag a little on the
rope by now, and his breathing seems maore
rapid.  As we halt on one tiny ledge, T ask;

“How does it go, Tenzing?"

“All right”

[ know, however, that like most Sherpas
Tenzing has only a vague notion of the way
hizs oxveen set works. He may be getting
grogry and not even realize it, So 1 check his
exhaust tube and find the valves almost com-
pletely blocked with ice; he's probiably been
petting o great benefit from his oxveen lor
sone minutes

I examine my own tube: to my surprise; ice
his begun to {orm here, too, thetugh not enough
vet to imterrupt my air flow,  Obviously, this
i% something 1 have to Keep an eye on for
both of us. Fortunately, my habit of doing
mental mathematics on our oxyvgen supply as
I plug along, plus the fact that T'm leading
the rope, will keep me fairly alert,

We resumie the ¢limb, and 1T cut another
line of steps for perhaps holi an hour, Then
we find ourselves staring at an obstacle we've
dreadid ever since we spotted it om the aerial
photos amd  through our  binoculars from
Thvanghoche: a ghastlv great rock about 40
feet high, plunked down right across the ridge,
No route on it worth talking about.  And no
way around it except—

Exvept where the snow cornjce an the right,
pulling nway o little from the rock, has left
a thin gap, a kind of chimney,

Forty Feet in Haolfl an Howr

We look at it with rather mixed emotions:
I'm mot one nf those blokes who savs to him-
eelf, “I'll get up, come hell or heh water.™
Mountains mean a Iot to me, but not that
much, | just say to Tenxing:

“Well, well give 1t a-good oo™

He takes u belay, aml | jam my way into
the crack. With my back to the comnice, |
face the rock and grope for handholds along
it, kicking my crampons into the snow behind
me and jncking myself upwards. 1 use every.
thing | have—knees, elbows, shoulders, even
the oxyeen set on my back—trving to gef a
purchase and exert some critical leverage,

My tactics depend on one little considera-
tion: that the cornice doesn't peel ofi. M
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course, Temzing has me belaved om o bir of
rock, which provides o certuin moral support.
But if the snow gives way, and | find mvself
dangling over the kangshung Glacier, it isn't
going to matter enormously whether Tenzing
can hold me for five minutes or Gifty.

Foot by Toot T hump and wrigele and pill
mysell up the chimney. The crack is only a
rope’s leneth long, but iUs 2 good hali hour
before | can rench over the ledge at the top
and drag myself onto §t, 1 lie there, panting
like o gaffed fish, surprised somehow that 1've
scraped together enough energy to make it
Then 1 give Tenzing a taut rope and signal
bim tir come along, For the first time the
conviction seeps through me that we are really
poing to go all the way,

Alwavs Another Ridge Ahepd

I check the oxvegen sets agnin., The flow
rates seem all right. Tuming to Tenzing, 1
sayv: “"How do you feel?”

He just grins aml waves his hand upwared
toward the ridge, | lead off once more, cutting
steps. My ax work ie still prétty rhyvthmical
and relaxed; I've been chipping away for well
over an hour, but, so far, ['ve avoided the
kind of tensfon that can turn up a sore arm.

One flight of =teps, then another, and an-
other. We follow the ridpe s it curves around
to:the right, wondering where the top can pos-
sibly be, or if 1 exists at alll 1 cut around the
back of one crag, only 1o have a higher une
stare mie fn the face, Tt seems endless,

Tiring, T try to save time on oné steetch by
skipping the step cutting and relving on my
crampins,  After a few vards 1 go back to
my ax: the angle is still too steep, too danger-
ous, The ket we have known at the top ol the
rock step iy draining awiy. Dully, grimly, 1
hack a route around still another knab.

atmnding on Top of the World

Suddenly T realize that the ridge ahead
doesn't slope up. but down, 1 look quickly
tor my right.  There, just above me, isu softly
rounded. snow-covered little bump about as
biz az a hayvstack,

The summit.

O last question concerns me: is the top
itself just a lerge, delicately poized cormice?
If 1t is, someone else can have the honor of
slepping on it

I tut my way cautiously up the next {ew
teet, probing ahead with my pick. The snow
5 solid, frmly packed. We stagger up the
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final stretch. We are there: Nothing above

ue, a world below,

[ feel no great elation at first, just relief
and i sense of wonder. Then I turn to Tenzimg
and shake his hamd, Even through the snow
glasses, the ice-encrusted mosk, the knitted
helmet, T can see that huppy, flashing smile.
He throws his arms around my shoulders, and
we thump each other, and there is very little
we can say or need to say.

',"‘.[!,' watch shows 11:30. Two hours and o
hali it has tnken os from the South Peak: five
hours from our tent. It seems a bit longer.

Photographs Prove Summit Was Reached

I tum off my oxyien and remoyve my mask,
In the thin air of 29,000 et my brenthing
becomes stightly more rfapid, but mot too un-
comfortable. T fish out the camera T have
kept wiiem irside miy shirt; it will be necessary
to take shots down every ridge i we're to
prove conclusively that we've betn up here.

Moving down the cone a few feet, 1 snap a
picture of Tenzing holding up his ice ax with
it= flags staniling oot stiffiv in the wind—the
flags of the United Nations, Great Britain,
Nepal, Indin (page 581 It would be nice
to have Tenging take my portrait, too, in some
heroic pose, bist unfortunately he doesn’t nom-
ber omong his many virtues o knowledge of
photography, and the top of Fverest strikes
me us a4 poor place on which to conduct clisses,

We ook about for any signs that Mallory
and Irvine mav have heen here before ws:
there are none, 1 take core, however, to
photegraph the route which they anid the other
great climbers followed up from the North Col
and along the rugged Northeast Ridge (poge
59). Then I poiot the camera bopeiully at
anclimbed Makalu, at the fantastic hulk of
Kancheniumga on the far herizon, at Chao Oyu
ta the northwest, at the ranges of Nepal reced-
ing into the distance, wave on glitlering wave
(page 56 and map, poage 11),

Seoaping a small hole in the snow, Tenzing
buries o few offerings to the gods that many
Buddhists believe inhalit theswe heights: a
small blue pencil given him by his daughter,
a har of chocolate, some biscufts, a cluster of
lollypops, 1T place near these gifts a Nitie
cructfin that John Hunt has received from a
friend and passerl over 1o me on the South Cal,

It's tie to go down now, | replace my oxy-
gen mask, suck the air in grotefolly, and move
off without a backward glince, Reaction has
et in; we hoth are tired,

We coumpon along the steps I have cut,
moving fast, We know the route; we know
what'e abead and what isn't; the certainty
gives 0% confidence and a lift to our stride.
Even the rock chimney looks reassuringly
familinr:: we pop into it and kick our way
down as if there's no more danger that the
comice will politely tike leave of the ridge.

Back «n the South Peak once more, we
halt foar a =wle of lemonade before tackling
the section we both dread, the greal snow
slope on the reverse: fuce. This nasty hit of
work skids down the summit at an obligue
angle aimed right at the Kangshung Gladier.
An jcie-ux belay won't hold in the soft snow.
If ome of us begins to slide, both of us will
enjoy 8 10.000-foot jump without benefit of
parachute.

Inching Down a Glassy Stuircase

We begin our eescent of this glasey stpir-
cnse.  Facing outward and dewn, we get the
uncomiortable sensiation ol being o6 heavy,
repdy to sway forward and fall. We place our
hoots down onto each step as if we're walking
a high wire. | mutter a few things uncler my
hreath when we come (o 4 flight of steps Ten-
zing has cut with his usunl ambitious spacing:;
I have to stop and chip a new step between
each ol his.

Forty steps more.  Twenty,

( Contineed on page 62

Five ... we

CUne False Step onto South Peak’s Cornices
Might Mean a Drop of Nearly Two Miles &

(m May 78 Hilary and Tenzing sprent an uniusy
night kione on o tmy Jedige at J7.5900 {vet. AL fo30
et morpine  they  moved ghogetly. up the South
Menk’s tresckerogs snow ince, topped it 8t 9, then
clirtied alung this fostprinted ridee. Photograph,
faken thalfway to the goal, shows how therr route kept
rautiousty to firm (ooting where snow met the rocks.
The cormices, appannpily sobstantial deifts, are
rrakity wimil-created lips of snow overhanging a
mieastly  peecipice.  Climbers steered chear of them
le=t Ay swidlilenly collupse,

Ay ame point on this diffiealt spine, however, Hil-
biry confronted an ohstacle he bhad siimpsed previs
oundy on photographs and long dreaded: an almesd
verthonl d0-foor rock step, impossible to slint and with
toa sheer o buwe 1o climb at this emervating altitude.

To voe sde b dscov'eeed a kind of chimmry where
the cornice hod palled away Irom the rock.  Wiedsed
i, his bhick pressed neainst the saow, Hallary inohed
his wny up, hoping the cornfee would oot sbruptly
peel off into space. Tt held; and half an hour later
he crawled out st the chimmes's top, exhausted but
nerw confident that nothing would stop Them.

Kusaehtame by Hir Filuned Ty © T W8 and Aline Olub
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May 29, Doy of Victory:
Temzmmg Stands on
Top of the World

Weary and dulled. Hillary o
begun (0 wonder i Everest had
any summit at all Thin he
chipped his wey by a last cormer,
rialized that the route ahesd
mitched dowawarcl, and saw over
ks righl shoulder o little rounded
rune, Above it—anoltkipe. A few
ot steps, andl he and Tepzing
stowm]  In Lriumpd Lo Earth's
highest pinnncle

Il'l i'1|l|l.:- -|'l|-|.l||-|'r.] LEl ‘|_'_l'.;|_' ERVOART,
Tenzing bureed small gifts to ki
Huddhist gods. Hilliry & crucifix
Taking off his sxyveen musk, Hil-
fary snopped muony Eetdens hot
none of hEmesell Toneing is no
pholvgrapher,” be sibd later, V' anad
Evermst was no place 1o bhegin
beaching him."™

Flags of the United MNailons,
Great Hritain, Nepal, and Tnadia
Hutter from Tensing's jce ux.
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are down and can slunt over to the relative
safety of the Southeast Ridge. We look at
gach other, and with a kind of sigh shrug off
the weight of fear that has sat on our shoulders
all thi= long dav. The worst Is over; we are
nearly down,

Picking up the reserve cylinders left by
Charles and Tom, we trek down to our dismal
little campsite: already the wind has ripped
the tent hall away, It is 2 pm, Tenzing
heats up some more lemonade on the paraffin
stave, while | change our oxygen sets onto the
lnst hottles and cut the flow rates down to two
liters o minute. We sip our drinks, looking
rather dazedly down at the South Col where
A couple of dots that may be Lowe and Noyce
move out now from the camp.

O our feet again, we load up our air mat-
tresses amul - sleeping hags and stumble off,
autnh with exhaustion, to the top of the cou-
luir, Here we get a rude surprise: the wind
has wiped out all the steps we cut the day
Before, leaving only a smooth, frozen slope
beneath us, With a grunt of disgust, | start
chipping 4 new flight, 200 feet down the gully,
pausing only when o particolarly vicious gust
tries to tear me loose from the mountain and
forces me 1o dig my axoin fost and hang onto
it, shielding my ince from the pelting snow.

(e at the couloir's foot, it's only & long,
rengh tramp down to the South Col.  Before
we gel there, a lone figute stumps up 1o meet
us—George Lowe, ciarrving hot soup and
emergency  oxveen. 1 ogrin weakly at old
George and  say:

“Well, we knotked the blighter off!™

It is rather pleasant to see his fnce light up.
We hivve climbed o good bit together, Georpe
and L, nnd it does me gond to have some decent
news (or him after all he and the others have
heen through to put our team in position. But
oth Tenzing and 1 are oo fageed (o chatter
much about our experiences.

We totter down to the camp, My oxygen
gives out before we get there; it doesn’t seem
to mutter much any more, We crawl into the
tents and collapse on our sleeping bags with
o siwh of sheer delight.

Excitement Prevents Sleep

Yet we sleep very little that night, The
wind, the bitter cold, the delayved-action burst
of excitement within us keep us awake, keyed
up, reliving the best and the worst pussages of
the long sssault. By morning we are quite
wenk, though by po menns truly exhausted,

We pack up, Tt takes os longer than it
should; Everest, right up to the end, is making
us pay {or the Hberties we have taken with lis
heights, Trwdeing up the 200-foot slope above
the South Col, we begin the grueling traverse
neross the Lhotse Face.

Tenzing and 1 have treated ourselves to the
luxury of oxyeen on the way down., We don't
peedl it terribly; but we fgure that perhaps
wie've eamed it. Even 2o, we have o move
slowlv.

As we clamber down the ice steps to Camp
VI, which we have nssumed is deserted,
we're sturtled by a lowd, cheerful shout. It's
Charlee Wylie and his Sherpas, boiling oul
of the tents to greet us and press hot drinks
into our numbed hands.  Charles’s voice has 3
curious eifect on me; it seems s unnaturally
strong and vital and fresh after our days of
deterioration up sbove that 1 feel suddeniy
very relaxed amd confident, as though sure at
last that evervthing is going to come out all
right.

fhir pews has an equally plensant effect
on the Sherpas. They erowid around and
chuke our hands, saluting Tenzing—one of
their own—with a new and even more affec-
tiomate respect, 1 hear the phrose popping up
here and there:

“Evvrest kikatm ho gya, Sahib!
had it1™

Everest has

For the Whole Team: Vietory

Camp VII, however, is no hotel, and we are
eager to get ofl the mountain,  Pressing down
the Lhiotse Glacier, past Camps VI and V, we
break out into the upper cwm itsell and push
along the snowy route toward Camp TV, As
we get within sight of it we see little figures
emerging and making their way up the track
toward us.

We make no signal umtil they are ahout 50
vards away, Then old George jerks his thumb
up atwd wives his ax in the direction of the
symmit. Instantly, with o whoop, the advanc-
mg group breaks into a ron. Weak as they
are, they rush the remaining yards and fling
themselves upon us, John Hunt, too tired to
to much more than smile, puts his arm around
me ared lets his head fall on my chest,

It is a strange and moving moment. | am
s weary mvsell that it is as if [ were standing
some distance away andd watching all this hap-
pen to another persen, All 1 know is a great
glardness that we can bring hiack to John the
victory he «did so0 much to achieve.
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Gilbert Grosvenor Is Elected Chairman of the Board,
John Oliver La Goree Chosen President and Editor
of the National Geographic Society 5

of the Nationarn GEociarHIC Maca-

rNE for 55 wvears and President of
the National Geographic Society since 1020,
requested permission to retive oo letter read
to the Board of Trustees g1 its meeting May
5, 1954, The Trostiees voled to accept his
retirement, on condition that he become Chair-
man of the Bourd. Thus ke will continue ae-
tively his lifelong interest in geography and
the National Geographic Society,

Dr. John Oliver La Goree, lor miany vears
Associnte Editor of The Magazine and Vice
President of The Societv, was elected by the
Trustees to succerd D, Grosvenor as Editor
and President.  De. Melville Bell Grosvenor,
Senior Assistant Editar, was elected YVice Presi-
dent and Associnte Fditor,

Dr. Robert V. Fleming continues as Treas-
urer tf The Society, and Dr, Thomas W. Me-
Knew as Secretary.

Grosvenor Carried Whole lesue on Buck
In his letter Dir. Grosvenor said:

“GENTLEMEN : April 1, 14934

“On April 1, 1899, on the recommendation of
Alexander Groham Bell, then Preshdent of the
Nationzl Geogmphic Socicty, vou enguged me 1o
help vou coeate o Natmoxal Geocxaerpe Maca-
zixe that would arouge €9 musch miefssd i
Geogrophy that muny people would want Lo be-
caHne mismbers of our Society

"We hoped alao that eventunlly The Mapa-
ane would furnizh o surplus above expenses Fhat
we could use for esploration and other geo-
graphic research omddertalkdngs.

“Hy working harmoniously topether, and with
splendid cooperation  from our members, the
National Geographic Sodlety amd its Magazine
have progressed beyand our fandeat hopes,

1 addressed the envelopes of the firet number
that I echited, Aptill 1599, and then corried the
entire editlon on my back 1o the pest otfice on
one trige.. The Apnl, 1954, edition would (8 a
boukshelf 10 miles fong, snd 10 becommodate
the 26,000,000 copies printed i 1953, a hoak-
shell extending from Washineton, 1D, C.. 1o Phila-
delphis, 135 miles long, would be required.,

“Hedng blessedd with gond bealth and 2 devoted
wife, by Ceod's gprade 1 have had the bhonor, for
5% yvears, of assistiog you in the wodld-wide edu.
citiomal work of the Natlonal Geographic Society
for “the increase and dilfusion of geographic
lenow ledge,”

DE, GILBERT GROSVENOR, Editor

“In my long service T have mude many thou-
zunids of decisions affectng the welfare of The
Society and its Magazine. But I cannot recall
1 single instance of harsh, discouraging criticism
from any meémber of the Board.

“1 hive served with 23 members of the Board,
every one of them distinguished for putstanding
achievernent in the Army and Navy bmd Air
Force, in Government sorvice, science; explom-
tion, banking. snd industry,  Sixiv-five of them
have passed away, but 1 recall with affection the
face of every one as clearly as if he were stand-
ing betore us today. Every member of the
Hoardd has made notable contributions to The
Suciety's activities

U Otober 25, 1900, Elsie Graham Bell con-
sefited to give her magic touch to The Society
by murrving me. She has accompanicd me on all
my many trovels for The Society, except on my
flight to the North Pole on Mav 20, 1953, by
courtesy of the United States Alr Force.

Hubbard Memorinl First Headguarters

“In September, 1903, the Nationn] Geographic
Society moved from rented office rooms to the
handsome building erected by the familles of
Alexander Graham Bell and Charles [, Bell as
n memunrial to The Soclety's first President, Gardi-
néer Lireene Huobbard, their father-in-law, Beljev-
ing The Society and its Maguzine were set to
achieve Lhe program he had indtiated, Dr. Bell
retived 28 President but continued as g Trustes
untll his death in 1922. He was much pleased
by the growth of The Societv, anid in an adilmess
o the members in 1912 he declired that  the
NatoxNat LGeocwarHie Macazise hod become
"Lhe greatedt edocotional fourmnal of the warld '

“Photographing Alexander Grohom Bell's kites,
I made my Grst pletures for the Natiosat Gro-
GRAPRIC Macansne in 1905, In the ensuing
years The Megazine has published hundreds of
my phatographs—Russia, 1914; Hawali, 1924-
Ching. 1938; Norway, 1048 Turkey, 103]:
Africa, 1953; the North Pole. 1953 and many
of the United States

“In five vears: by hard work 1 bad increased
the membership from less than 1000 to 5000,
But I came to the office une Docember moming
(1904) much discournged.  The printer was
urgently demanding copy for 11 pages: for the
Janusry number. 1 bod no good manosorip
availuble and was at myv wits" end. 1 found a
package on my desk. I spened 1L There by
betore me some 50 beiutiful photographs of e
mysterious city of Lhasg, 'Tibel, taken by a
Russian explorer.  They were offered Lo the
Notional Geographic Sociely free, for pubfica-
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To the Depths of the Sea by Bathyscaphe

In the French Navy's Balloon of the Deep, Marine Explorers Enter
4 “Purée” of Living Creatures and Sight Strange White-eved
Sharks in the Eternal Night of 4,000 Feet

By Cart. Jacques-Yves Covusreav

‘ H FHAT is it like to go down to the dark
floor of the w3 in that wonderful new
dirigible of the depths, the hathy-
scuphe?  One day in December, 1953, T found
out, descending 4,000 feet into the Mediter-
FAnE.

The night before, T hud been in Paris, awalt-
ing a signal. Finally it came: “Wenther fa-
vornble.” Catching the Blue Train, 1 sped
towsrd Tonlon and the naval dockyard. Dawn
was breaking when I arrived, and | hurried
to the slip where this 53%%-foot deep-diving
submarine, smallest operational unit of the
French Navy, was psually berthed, a midget
tlmost lost among the hulking aircraft car-
riers and tall warships,

No Cables Tie This Sub to Surface

This time, however, the slip was empty,
The bathvscaphe hiad already put to sea, un-
der tow. Boarding a speedboat, | raced after
her through the crowded harbior and out into
the Mediterranean, A few miles ofishore we
caught up with the Elfe-Monmicr, the naval
resenrch ship acting a8 a tug, and transferred
to her bridee.

Abpard 1 found my two friends, the now
famons deep-diving team: Lt. Comdre, Georges
Houot, tall and lean, with a shy grin, and
boyish-appearing Lt. Pierre Henri Willm, of
the Nnvy Engineers. We talked animatedly
uf the day’s objective—the Toulon canyon,
an undersea gorge about six miles from the
harbor—and then I strolfed aft to the taffrail
mnd looked hack at the bathyscaphe, bobbing
and dancing in our walke. Both pride and ex-
citement welled up in me. For this small craft
held the promise of an opportunity for which
I had worked and waited almost 10 vears,

Like the Aqualung (which with Emile
Cragnan 1 had developed in 1943), the hathy.
scaphe 5 an independent diving apparatus
without lines 1o the surface.* Compartments
holding some 20,000 gallons of light gasollne
buoy ber up, as hydrogen or heliim buoys a
balloon,  Intimate with the sea, she carries one
down from the Continental Shelf, habitat of
the Aqualunger, to the ocean deeps; (Her

very name, in fact, comes from the Greek
wordds hatley for “deep” and scaphe for “haat,™)
Possesseel of such a ship, man may now de-
scenied far into the sea and gaze from a win-
dow at some of the last mysteries of obr globe.
Why speculate upon future journevs to other
wuorlids while 70 percent of our own planet re-
mitins unknown o us?

In 1948 T had taken part in tests of the
original “deege-boat”"—F N.R.S. 2—with the
mien most responsible for her: Professors Au-
guste Piccard and Max Cosvas, the latter of
the University of Brussels. The dives of this
model off French West Afeica had proved the
principle sotnd, To our regret, however, the
prototype was unseaworthy. Thourh she had
serenely withstood envrmous pressures down
below, she was wrecked on the surface in a
mild Atluntic swell,

We then campaigned for o new bathvscaphe.
One of the most ardent spirits in this cause
wns the French oceanographer, the late Dr.
Claude Francis-Boeuf, As before, too, we had
the advice of Profesors Piccard and Cosyns
and the financial assistance of the Belgian
Nationnl Scientific Research Fund,  Tndeed.
it was the initials of this progressive Goverti-
ment trust, Fondd National de la Recherche
Scientifique, which were to give FA.RS. 3
her name.

The new plans; however, were drawn by
the French naval architect, L. Comde, André
Marie Joseph Gempp, of the Engineers, with
Piccard, Cosyns, and mysell as technical ad-
visors, Diver Frédéric Dumas contributed
several vital ideas for the design,

Lieutenant Gempp's work was ended ah-
ruptly by combat orders sending him to Indo-
china, He was succeeded by Lieutenant
Willm, who with Houst completed the suli-
marine. During construction, Professor Mic-

*The story of the Agualung, and of a remarkabile
wrchenlugical purpose 1o which it was put, has heen
vividly told in the Nanosar Grocuarine Macazmg
i “lah Men Discover a 2,200 venr-old Groek Shilg,"
Jamiary, 1954, and “Fish Men Explore 8 New Warld
Undersen,” October; 19352, both by Cagt.  Joceuwes-
Y Coustenu, leadier of the Nuational Lieepraphic
Society-Calypre Oceanographic Expeditions,
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laver of cremtures whose bodies reflected the
echo-sound bémm—perhaps squids, shrimps,
or fish, perhaps microorganisms (poge 74,
“Papa Flash,” as his shipmates called Dy,
Edgerton, had lowered his cameras from the
Calypio at 17 stations throughout the Medi-
terranean, from Mooaco to the Greek islands,
making more than 10,000 photographs in this
siringe zone at depths avernging 1,500 feet,
Hiz iilm showed shrimps, medusas (o type
of jellyfish), siphonophores, and myriads of
tiny specks. But in Dr. Edgerton’s apinion, in-
<tead of solving the problem of the DL these
pictures proved we had not even begun on it
For—aut least in the areas he had worked—
the population of animals in the photographs
turned, out olten to be as thick above and
below the DSL a¢ it was In the laver ltseli!

Eve “Closer to Brain” than Lens

This perplexing evidence was fresh in my
mind as the F.V K5, 3 approached her diving
station.  Would our observations justify the
maney, work, and stubborn belief put into this
indeépendent man-carrying vehicle, or would
the best way of studying the depths still re-
main remote-controlled mstroments and auto-
mabtic cameras lowered from ships?

Skeptical, one observer on board asked me
if I really espected to see anvthing that
10,000 photographs failed to record.

“OF course!l™ T gaid, “A direct look is
something else again,”

“After all,” added my friend Dumas, “the
ove is closer to the brain than the lens. The
tve knows how to select.”

Houot and Willm had already tested the
eraft down to 6,890 feet, but, hecause of the
mechanical failure of an echo sounder, had
not dared descond farther than some 300 feet
from the bottom. Deprived of any accurate
gauge of the depth, they were afrnid the sheer
momentum of their 981%-ton vessel would
drive it dangerously into the mud before they
could discharge ballast, or crach the delicate
hull ogainst some projecting rock.

This fear was very much with us: We had
read in the papers that Professor Piccard's
Trieate, diving ofl Capri in the previous sum-
mer, hivd plunged to the bottom and partially
buried her sphere. Happily, Piccard and his
son had been able to discharge ballast, pull
out of the mud, and ascend safely,

But neither on this dive nor on others had
the bathyscaphe’s utility as a réal submerged
Inboratory capable of desceniing safely to the

sea hottom nnd eruising along it heen fully
proved. That would be our objective.

For our dive we had chosen the strange
canyon off Toulon surveyed recently by oor
friend, Prof, Jacques Bourcart. As the Effe-
Monpier rounded Cap  (Cape) Cépet and
hesded  Wward  Porguerolles, Lt.  Comdr.
Georges Chriolan called for soundings. The
man at the echo sounder reported: “3.700
feet,..3,800,..3950...4020,,.7

According to Bourcart's fsobiath charts, we
dare now foating just above the great sub-
oceanic valley, The engines fall silent, while
our compressors begin to puff-pufl, pumping
compressed air into the Agqualungers’ tanks.

By mutor launch, Howot, Willm, and I chug
over tir the submarine. 1 feel a certain sym.
pathy for Willm; today he will be giving his
place on the deep-boat, his hiby, to snother
for the first time, And he seems g good deal
more anxious about our dive than we are.

Houot emters the conning tower and opens
the entrance of the airdock shaft that leads
to the sphere.  Before he goes down the
taddler, however, he points to 2,303-foot Mount
Coudon towering over Toulon harhor and says,
“We're going down much deeper than that,”

Agqunlungers Check Safety Locks

Now our Aqualungers prepare to “launch”
our curious craft. Clad in bluck rubber suits;
with great black fins on their feet, daggers and
lead ballast at their belts, thev deploy under
the command of a petty officer.  Their vital
function is ta remove the safetv dogs which
we have bolted over our 7 eléectromagnets
while under tow (page %! and disgram,
paage 72 ),

Flickering down alongside the bathyscaphe,
they ceremoniously remove each lock in turn
and hand them to Willm on deck to be
counted. Not one of these dogs most be
forgotten: to press the emergency ballust re-
leaze, [or example, and find it locked could
prove disastrous,

I go down the entrance shaft, juggling my
cameras, anid skin through the narrow hatch
to join Flouot, Swinging shut the heavy stee)
door, he tightens the 16 boltz.  This is just
routine for Houot, but it gives me the odd swen-
sation of condemned men locking themselyes
in their own cell.

The imterior ts 6% feet in diameter and a
rather tight fit for us bothe My cameras,
cases, and lenses cover most of the foor. In
[ront of the conical Plexiglas window T place
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The Bathyscaphe, F.N.R.S. 3 :

Vertical-speed indi-

cator shows rate of
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I akd maneuvering

20,000 gallons of light
gasoline in buoyancy
tanks give bathyscaphe
the lift necessary o
affset her weight.

2 Bow chock

Free of Surface Ties, the Bathyscaphe Toakes Man

o New Frontiers in Ocean's Depths

More astonishing even than s record-break-
ng dive of 13,287 feet = the bathyscaphe's
revolutionary design: this fantastic ship oper-
ates essentinlly like an underwater bailoon,

From a “gasbag” hull of thin sheet metal

hangs a curtous gondola—a 124 -lon cast-steel
sphere,  Just as a balloon uses lighler-than-
air gas o give it buoyancy aloft, so the bathy-
scaphe uses lighter-than-water gasoline 10 give
it buoyancy below the suriace.
Why doesn’t the pressure of the depth crush
this fragile hull? Because sea water s free to
enter the hull through an opening in the bot-
tom [ 1) to compensate for loss of the gasoline’s
volume by compression; thus it exerts the same
pressure both ingdde and outside the hull. There-
fore, the hull need be strong enough oaly 1o with-
siandl the bulfeting of surface waves. However,
the sphere’s 3% -inch-thick walls are designed to
resist waler pressures up to 9% lons per squanre
inch, making it possible for the crew to work st
sef-bvel conditions.

To begin the dive, the air lock (2 )—the
crew s passageway to the sphere—is Rooded with
sen waler. This adds weight to the ship and
starts its descemt. To slow down, the pilot jet-
tisons driblets of bird-shot ballast from the
silog (3 ) by releasing magnetic controbs,

Conversely, as the bhathyscaphe encounters
cooler and slightly heavier water, itz relative
welght decreazes. The ship slows down and may
even stop. To resume the dive, the pilot dis-
charges a bil of gosoline, which is replaced by
heavier sea waler.

As the hathy=caphe approaches the bottom,
the guide chain (4) touches down, and the
grounded links lighten the ship so that it hovers
in equilibrium. In effect it is “supported™ 10 1o
15 feet (rom the ocean floor,

To rise, the entire guide chain is dropped by
releasing its electromagnetic fastener (5). Aflter
surfacing, the crew uses compressed air 1o hlow
water from air lock, thereby clearing the pas-
sage o conning Lower.

& Mational Geographic Society
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withstand the pressure at nearly 5,000 feet.

We have a certain interest in theé success of
thiz tube, for. if it were crushed, it might well
cripple the F.N.R.S. 7. Deep underwater im-
plosions, you see, may be as dangerous as
explogions.  This Pyres tube miight achieve
the interesting distinotion of collapsing with
a force egual to a small charge of TNT amd
ripping open the hull, leaving two men almaost
a2 mile down in the Mediterranean.

1 think of this all the way down, But the
tube holds op,  Moreover, it flares regularly
as | trigger my camera inside the hall,

I have the feeling that T am looking at the
Alilky Way during a beauiiful summer night.
Most of the white specks are stationary,, but
some move in jerks, 1 cannot determine the
percentage of dead and living matier. Sesing
sume filaments, T suddenly cry:

“(Oh, a superh siphonophore, Houot!
very big.  Eight to 10 inches long."

My “soretary” writes it down,

At B50 feet, F.N_R.S. 3 brakes her own de-
soefit, and Houot no longer needs to jettizon
shot. We hang virtually ot & standstill, Ap-
parently, at this level we have encountered a
slight but distinct change in water denzitv,
This factor is important, for the bathyscaphe
I8 a sensitive densimeter; a small variation
in temperature can in effect reduce her total
wright by several hundred pounds.

To resume our descent, Houot discharges
some of the zasaline in the hull above, De-
prived of thaz lighter-than-water “lift." the
hathyscaphe slowly begins to sink once more.

“It looks to me,” say I, “as il the speclks
are bigger, A few minutes ago the mags was
fog. Now It i snow-—suspendel] snow that
never falls.”™

ot

Minioture Maonsters of the Deep

At 1,200 feet I turn off the searchlight and
accustom my eves to the obscurity. There
is =till a faint tinge of blue in the water. 1
cin make out shrimps, jellylike hlobs, and
small medusas, pulsating feebly; and now the
firgt fish appear. Dreadful little things about
two inches long, they are covered with sca-
hrous silver patches and have transparent tails
and bulbous eves that stirt out of their heads,
They seem to be Arpyropelecus. We spe these
mininture monsters the rest of the way down,
together with other warieties, hshes resem-
ling anchovies and =mall ects.®

In the slow paszage from 1300 to 2,600
feet the animals outside seem pretty much

the same, although we have passed hevondd
the deepest penetration of natural Light.  But
| nate that the organisms are growing in size
if not in population, without seeming to lessen
the transparency of the water.,

Without taking my face from the porthole,
| sguirm to relieve my cramped legs, while
Houot tries not to step on me or my photo-
graphic equipment. Busy as a bird dog. he
keeps my log and his own and vet manages
to trim the boat constantly with delicite dis-
chiarres of shot, Howot can maneuver the
GRLs-ton bathyscaphe like his own finger,

“You've got to admit,” he says, “this ship
pives yvou confidence,”

“She's marvelous. But T admire the pre-
cision of your maneuvers. From where 1 fin,
I feel vou are the absolute monster of the
vertical. Suppose we start the motors.”

Cruismg a Hall Mile Down

“All right,” says the master of the bathy-
scaphe. “Here they o, Do vou hear the
hmﬂ?"

Yyes,” Isay, “but why aren’t we moving?™'

Houot chuckles. “What's vaur hurry? The
bathyscaphe 1= heavy; it takes time to pick
up speed.”

In a moment T reply, “"You're right. We
ire accelerating, It's odd to see oll those
crextures rushing toward us, Tt will be even
better om the bottom, Okay, let's stop the
mioters.""

The bathyscaphe parades on horizontally
for u while, losing momentum, Houot checks
the amount of carbon dioxide in the air we are
breathing. “Air okay,” he reports, and we
continue to chat,

“People,” I vbserve, “have told me there is
nothing alive in the depths of the sea. But
the amount of nitrogen matter T have seen for
mare thon an hour! 1 am convinced that men
will soon begin to ‘mine’ these vast resources.”

Houot nodds,  “Think of all the experiments
that could be made with this device, if it were
conzidered a submerged laboratory | | "

We sink through the levels reached by Wil-
liam Beebe and Otis Barton in 1954,7 At
3,300 feet the density of life increases con-
siderably. 1 see¢ what appear to be red and

*Ser “Filshing In the Whiripool of Charvhdis" by
Paul A, Tabl, Narnoxar Geoorarire Macazise, No-
vember, 10583,

F5cr, in the NaTHONAL Geooearmie Mackersr: A
Hulf Mile Dows."” Deceriber, 1834, and “"Round Trip
i Davy Jones's Locker,”™ June, 1951, hoth by WHlam
Beelie,
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Now | see the bottom, clear and bare, The

guide chain dangling below our car tooches

the ground and relieves just enough weight
to bring our fall to a stop. No wibration,
FN.R. 8.3 15 trimmed neatly 10 feet above the
sea floor, 4,040 feet down.

I shout, “A shark!™

Houot lauzhs and savs something about
nitrogen narcosis, the intoxicntion of the
depths. “Another shark!™ 1 crv.

“Your case seems serious,” the pilot ol
seryes. | pull him down to look over my
shoulder, He sees a charming Httle shark

about three feet long., It comes on until it

nose nlmost touches the Plexigins, 1@ seems
to wunt a good look at us. Now it slowly
swims away, its curicsity satisfied,

Larger sharks, 8 to 10 feel long, swim
through the arenn of light, Unlike their fa-
miliar cousins in the heights of the sen, thev
have broad, flat heads, elongated like o snout.
and big, protruding white eves which glisten
in the searchlight's heams. Lagily they turn
in the glowing circle, throwing shadows larger
than themselves on the pale mud.

I remember now where 1 have seen one of
these creatures before; it was at a country
fair, billed as a Ycaterpillar of the seq,” a weird
monster from the grent depths.

What are its eves for, 1 ask mysell? No
davlight penetrates into this absolute dark-
ness, The shark must use its eves simply to
detéct the phosphorescence of its prey.

1 break off my speculations, for suddenly 1
see something =o startling 1 barst out laughing,
A newspaper lies sprend on the sea bottom,

Sharks Still Prow]l Around Sphere

We decide 1o rest the sphere an the mud by
valving a little gasoline. We know the theory
ol this technique, but we have never actually
done it in the depths. When Houot turns the
vitlve, we almost wince: gasoline is precious,
andd thiz is like losing one'’s hlood,

We sink the last 10 feet more o lund with-
out a jolt, throwing up a light mud cloud,
Now my porthole, slanting diagenally, is three
feet from the bottom of the Toulon canyon.
The clear yellowish sand, or mud, is blistered
with innumerable g mounds pierced by small
holes like those of marmots.  Animals are bur-
rowing into the bottom, indicating an intense
underground life. Shrimps four or five inches
lomg Hoat by,

We are in o bhurry.  We plan o stay
ont the bottom for four hours while 1 experi-

ment with movie and still pictures. Before
starting the motors 1o make a journey across
the floor, we intend to Inok at the landscape
anel discuss it for a while. Outside, the fan-
tnstic weaving dance of the sharks continues.
There are as many 45 four in =ight at once.
costing huge barogue shadows on the sand.

“Soup™ Grows Thicker with Depth

Houot and T agree that bathystaphe dives
upset some traditional idess of the sén.  For
us, 4t least, the problem of the deep scattering
layer is now restated in entirely new terms;
50, far as we can see, there is, bhiologically
speaking. no INSL, but rather a great bowl of
Iiving soup extending on down and growing
thicker the decper mto the “furcen” we po,
Roth Beebe and Barton, the two men who
have previously looked out into the deeps,
have teported that the density of organisms
seemis to increase with depth; but = far little
attention has been paid to their stotement.

The cycle of marine animal life is supposed
to depend directly or indirectly on phytoplank-
ton, genetally microscopic algae that live in
suspension in the water, These basic plants
of the undersea economy relv on photosyn-
thesis, the process by which those containing
chlorophyll use energy derived from sunlight
to make carbohydrates. This activity can tnke
place anly in the laver penetrated by sunlicht,
usually to a depth of 600 feel; often not more
than 200 fept.

Below this life-giving realm of the sun, says
classic theory, the animal population thins out
in the dark and the cold, where living crea-
tures are supposed (o depend on the plant e
at the top, in a vastly complicated web of
existence.  Yet against this notion are ranged
the direct ohservation of five men who have
been to the depthe—HReebe, Barton, Hount,
Willm, and mysell. I caonot propose an ex-
planation of why reality does not match the
simple, sttractive theory. But there must be
somewhere an unsuspected link in the cycle
of marine life vol to be discovered,

We decide to cruise along the hottom. Houot
presses a lever to discharge some ballast. In-
stantly we hear the rumbling poise of some-
thing heavy falling from the ship,

We look at each other. Savs Houot: “The
guide chain must have fallen."

I om still at the portholé. “"No. The out-
side lights have gone out, The batteries must
have dropped off.” A very short silence,

The pressure gauge is just above my head,



L'p Safely from a Dive. Bathyseuphe Bobs Homewnrd Under Tow to Distant Toulon
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to check her rolling the Friench Sdeep-loat” las proved cxorptlomally seaworthy, On the ocean's floor he
only ifnulp wus a tondoncy o blow o (us demognetizing all focks amd dropping emergeney bullest.  When
ks hapapeeinist] o Coustin, e planeed st e depth @uee: Jor 8 lew seconeds [ showed o movement. sge-
pestimg thal the bathvscaphe wa trapped,. Thin the needie crept upwanl  Sald Coustenu later:

=uch moments have 3 parthculsr flavoar that ]
The band does not move. | rap on the gauge
Lwten, Houot, With our balast gone, we
should be going up! byl ¢
savs we re still an
It = a puzzling, feartul instant

the situaation

e PAIessUrE gaueo
the Bt term, "

W survey
['he Biohts are still on in the
sprhere; they work from their own power plant
But the outside Hehts are pone,
the bottom tn the sudden darkness, <o

| cannutl see
[ ki
unable to tell whether we are rising or remunin-
g at a standstill,  Yet we certainly must
mave dropped all ballast,

A\pparently, when Houol pressed the hallasy
thscharge button, his action created g =lght
overload on the eloctric circuits, A fuse blew,
and the bathvecaphe automatica

lv  released
twor sikns and two cases of shot, two huge bat-
teries and the pulde chain, We should e
climbing at top spesdd, but, accordmg (o the
Oressure S:iuge, we re nod

“What about the vertical-speed 1ndicator?
Huomot remiamdy e

We look at it= dial.

Eiaght up to the muXimum, he save.

are risne!

e

panal explain ™

'he darkness optside gives no confirmation,
We can feel mo mation, We turn hack to the
pressure cauwe.  Slowly ts peddle begins to
The two rauges are now in aeresment
wie are headed for the surfnce,
inelex wits Just show to respond

With a shrug, Houot opens Willm's liriel
case and gels out sandwiches,  We gooup 2
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Diligently Houot taps out the Morse code
siemgd] warning our little feet above that we
are coming up and 1o clear the area 1o avaid
Far myself, I am full of thanks for
the mercifol design of 1
s philigingly hurries toward the top t
ment mnyt 'r'iE'IIE_ EOES WTaineE.

AL the surface we find the se chappy, bl
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Ha Crall af aurs. which
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the sun was never s brigind,

Fhus ended our Inst dive before the bathy-
scaphe’s departure for Lhakar, French West
Africa.  There, in water far deeper than moour
Mediterranean descent, Houot and Willim were
too attempt the record-makmg dive described
mn the {ollowing nages,



50 Two and a Half Miles Down

Even at the Greatest Depth in the Sea Ever Reached by Living Man
the Bathyscaphe’s Crew Finds Abundant Signs of Lafe

By Lt. Convnr. Georcies S Houvor

weather for your big dive will be just
hiefore the full moon.™

The almanac showed the February full moon
of 1954 was due on the 17th. As the day
neared, the meteorological forecasts swung into
agreement with the local sages, and at dawn
on the 13th we began to load the bathyscaphe
with shot ballnst.

A few hours Jater the Navy tug Tenace took
her in tow, und, with the sun hreaking cheer-
fully through the overcast, we headed out into
the swells of the eastern Atlantic.  All night
and well into the next day we steamed along
al our 4-knot towing speed, the submarine
following easily and without incident.

Some 160 miles southwest of Dakar we
neared our diving site, Soundings showed a
depth of about 13,300 feet: the echoes were
clear, nnd the bottom appeared smooth and
level, favorable for our “landing.”

OLH residents of Dakar said, “The best

Pilotless Dive Proves Sub’s Ability

None of us got much sleep the night before
the dive. My brain worked over the precau-
tions, the unforeseen clements, the fantastic
anticipation itself, 1 comforted myself with
the eeflection that wt least this operation
seemed to be going better than the pilotless
13, 450-foot dive on January 27,

That nifair had been a hard trinl indeed of
the bathyscaphe and the men who handled
her, The waves had been 12 feet high, The
tow ¢able had partéd, casting the F.N RS, 3
adrift, and we had hod o scatter the convoy
o avoid collisions in the darkness. All night
the FElie-Monnier had kept the submarme n
her searchiight beam. In the morning, two
parties of seamen and o diver had to struggle
for hiwrs an the pitching bathyscaphe belore
they could pass a new towline.

Fven so, that pilotless dive had been a
sgceess. When a Navy flving boat radioed,
“Bathvscaphe on surface, 15:05" we knew we
had witnessed a historic day in the annals of
undersea exploration. For the dive bad proved
that the bathyscaphe met specifications,

Our aim had always been to creite a ve-
hicle capable of descending repeatedly o
13,125 feel (4,000 meters), slightly. more than

the avernge depth of the oceans.  Now all that
remained was for Lt Pierre Henri Willm. and
me to go there ourselves.

Evervone turned out early. In the frst
light of the winter day, February 15, 1954,
our little ships gathered around the tiny sub-
marine in the heaving ocean. Willm aml |
put on heivy pullovers: it would be cold
down there. Ta this costume Willm added a
brief case, making him look like a serious
yvoung lawyver on his way to the office. The
birief case, however, eontained sandwiches,

At 7:40 he and T went over the side oo
dinghy with Midshipmuan André Michandon
Not trying to hide the worry on their Taces,
Lt. Comdr. Georges Ortolan of the Efie-M on-
mier and Comdr, Philippe Tailliez of the Un-
dersea Research Group said goodlve.

We crossed the waoves to the bathyscaphe,
and Willm leaped aboard her,  1isappenr-
ing down the air lock, he unbolted the en-
trance hatch to the sphere, closed while under
tow. From the conning tower 1 directed the
lowering of the gulde chain, while a guarter-
master and two divers swam under the “deep-
boat” and removed the security dogs from the
electromagnets.

They found, unfortunately, that one of the
dogs had been  insecurely fastened, jarring
loose the electromagnet on a shot silo, We
had no way of replocing the magnet without
hreaking the electric circuit, interrupling the
magnetic Held that bars the shot from falling
and emptying the silo of its pellets.

Houot Jettisons o Ton of Ballast

For a moment it looked as if this mishap
had canceled our dive. Then Willm reminded
me that he had put aboard the Elie-Monmier
an extra ton of shot before leaving Dakar,
His lucky inspiration saved the day. We jet-
tisoned the silo's contents into the sea and
refilled the tube with 20 bags of shot, paddling
them over to the bathvscaphe in two rubber
dinghies. It was hard work, but the men were
full of ardor and good will, They timished a
few minutes before 10,

We sajid gosdbve to Michandon, who was
to add the final pounds of shot, then hurried
down the ladder of the air lock amd bolted our-
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Llur dive plan calléd for a swill passihge
hrowgh the first 6,000 feet. We wanted Lo
pennd the tme we saved on the virigin deplhs
b dow Uhe hands of the pressure ganges

turned siowly while we worked feverizhly to

Vounted on the outside was o new ““I-mik
electrone flash unit boglt by D, Harold E
Edgerton for the National Ceographic Societ
We called 1t the 3-mile Hash because 18 could
writhetano i FEERTe | Fuzid -!l|||_. wiln
mshing. With this margin of safety we need
think no longer of an implosion  destroving

the bathyvscaphe (page 73)
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2t 11 we had attained 3280 feet, with  extra gear, and ourselves, it was difficult 1
evervihing going smoothly, almost neiselessly,  swing the wrench, but we got the leik stopped
W I.'. the stultmg box on i PrEsSOre EAlUfe kv [hir descent continued nd greater :5:_'-I.'r.I|
way slightly, leaking tiny drops of oil onto  about 100 feet per minute. Chutside we now

Willm's neck as he crouched at the porthole vlserved ameall ||'||' fishes among the tradling

He looked Ip at anc for we were gamg o a siphonopibores, et “sommp’” wns thick, The

evel where L [WESSLTE four times greater ||.'1:||_|.'§-I|I| with n starlit night, in fact, was
mirht cause n etisher of ofl to spurt from  never more stnking.

that gauge. [Micking up a hoge monkey At 11:30 our pressore ganges read 6,560
wrench, Willm tried 1o tighten the nut, In feetz we were passing through the lowest
gur clutter of instruments, clithing, snacks,  strata we hac res d In the Mediterranenn
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dive last August. Willm pressed the button
which cut ofl the electromagpets on our four
silos and held it down for 100 seconds. A ton
of iron pellets fell on the sphere aml bounced
intn the sea, greatly reducing our speed, |
tapped] out an ultrassund message 1o the ship
fur above:

“Evervthing poing well; 6,560 feet.”

Now the vertical-speed indicator stood al-
most nt zero.  We were inching through the
black unknown, with a circus outside the
window. In the bright lght, magniticent red
shrimps with long antennae swam past,

By noon we hul reached 9,845 feet, close to
the greatest depth hitherto attnined—hby P'rof,
Auguste Piccard in his Triexte bathyscaphe
on September 30, 1933, Releasing another
ton of ballast, we stopped almost dead,

Every square inch of the sphere was now
being subjected to o load of 4370 pounds.
Carefully we inspected our weakest points—
the outlets through which control cables pass
outside to the lights, motors, and electro-
magnets.  We had sealed these small holes
with confeal plastic washers, so designed that
the pressure of the wmier against the sphere
should make them tighter than ever. Was
the theory sotind?

Though our ears strained for suspicioos
nofzes, we heard only the normal hum of the
transformers, the hiss of the oxygen, the reg-
ular ticktock of the clockwork in the pres
siire recorder.  “All control apparatus fume-
tions perfectly,” | wrote in the ship’s log.

Releasing some of our buovant gasoline, we
started downward once more.  As we encoun-
tered INCTensing Pressuare, our remaining gaso-
line slowly contracted, and sea water filled the
space in the bottom of the buoyancy “halloon.”
Heavier now, our ship picked up speed.

Sen's Pressure Squeewes Steel Sphere

Willm =aid. “Tt's about time we heard the
duralumin frames cracking. In this pressure
the sphere should contract about one milli-
meter |04 inch] and pull a bit on the =sup-
port frames."

But we heard nothing, The frames proved
sufficiently elastic to adjust to the shrinkage
of the ball.

At 12:45 our presure gauges registered
11,800 feet. 1 sturted the echo sounder. M
once the stylus started drowing pictures of the
spg bottom.  On the graph the depth profile
sloper) up toward ws. Tt gave us a rather
queer feeling, for on & moving ship, when one

seps the graph climbing, it means a hill rising
from the floor. Our “hill” was caused by the
siitimarine falling toward & level plain.

When we reached 660 feet “altitude,” it
wis time to decelerste. We didn’t know
whether the bottom wias smooth or jagged,
and the hathyecaphe must ind very lightly,

Systematically we shed hallast—first 550
pounds of shot, then 330 pounds, until the
FN.RS. 7 had a negative buoyancy of only
a few pounds. With otr ¢mft so nearly in
balance, we could rise by dropping only the
guide chain,

Preparing to Land on the Bottom

Slowly the curve of the echo geaph climbed
toward us: 330 feet... 260 feet... 165 feet
oo 03 feet.  The soup outside seemecd mation-
lese.  Only the echo sounder and the log
acknowledged the descent, We were more
than 274 miles down.

I was at the porthole in the profound silence
of those last moments, Finally

“1 #ee the bottom!™

It wns thrilling, Oure droplights made a
theatrical circle about 10 feet In dismeter on
the sea loor. The vellow sand was carved in
low ripples. Evervwhere extended mounds
with anitnal holeg about an inch wide. Though
WwWE never <aw a creature go inoor oul of the
holes, we felt there must be many living things
under this rumpled surface.

The guide chain touched bottom, and the
FN.R.S5. 3 came to a dedd stop, hanging ahove
the floar by a steel tendril. There were no
mire maneavers 1o be moade, The water tem-
perature was 417 Fahrenheit, and the inside
of the ball was very cold to the touch,

I checked the temperature gange of the
gasoline in our “halloon™: 307 F,  Soon, as the
gias cooled, contracted, and became heavier,
the =ub =ank gently to the bottom. A cloud
of very fine sand Bloomed around the gondola
and drifted away in a slight current.

We had landed at 1230, Above us: 13
Fiffel Towers could have been stacked on el
without reaching dayvlight, We were alive in-
side o 3Vi-inch shell, withstanding a total
pressure of 68,000 tons, or 5,200 pounds per
sepuare inch.

We took furns at the parthole, staring at
the sen’ Hoor at a depth no man had ever
reached before alive. Beautiful oolonies of
sea gnemones were clinging to the bottom,
Tulips of crystal, they swaved lightly in the
gentle current.




o8 miment

Willm tock ower the porthole.
he shouted, A shork!™
It s a cry that should beocome frequon

among men who go to Lthese depths, 11 wiogld
be tieded to parachute aimilessly into mid-Sahara
and land beside n lon: vel each time we have
visited the bottem wastes in the bathyvscaphe
wit have seen at least one shork., Unless our
luck has been phenomenal, this most mean
there are thowsands of them hving m the
world 5 diark hiemrnt

Willmt's fsh was about 675 feetl long. Thoueh
it must have known pothing bot everlonsting
darkness, it swam without besitation mto the
rinre of our lehts and looked at the porthole
with its great protriding eves.  The long body
uncluplated loxly in the droplight

Our dive plan bad provided for three hours
on the bottom,  In oo hurry, we amused our
selves by nudging the bathyscaphe here and
there with the electric motors, extending our
visiom. (r only concern was Lo sirface betore
nightfall. so that the little subpinrine could be
taken under tow in davlight. The air seemed
fresh and tonic. and we thoughi ourselves the
kingEs o the Be

[1 was 2:06 when our elated trance was
hroken, A tremor =hook the bathvscaphe
Remembwering past accidents, we realiged ai
once that one nf the muagnets above us mst
have failed and that 4 1 300-pound batiery was
locse, A secomd] quake followed as the re-
maining magnets cut out, and &8 dull rumble

tolt] ws the batteries were skidding off and
crashing into the sand. The exterior lights
witiil oul.

After ondy 36 minutes i our new realm
we were helplessly «ouring to the surface ol
topy speed], about two miles @0 hour

[ took the ultrozound key and tapped owl
clash-tlash. O the Ehe-Monmter they repd
our disappomntment in the single code letter
“AL" which meant Je monte—"1 ascend.
(We didn't have o letter standing for ' Blast
it all. anvhow!"} *“M" mwant that the es-
lenders were (o scatier o avoid
the risk of F.UYV RS, J crashing agiainst a Keel

At [5:21, 75 minutes after our batteries
hadl fallen, we broke the surface, | 100 vrds
from the Efe-Mommier. As soon s the an
tenma was out of the water, 1 phoned Cirtotan

“We have been half an hour on the bottom
at [ 3,287 leet.

He replied, “We picked up vour signals
Congratulations, old mant

Rear Adm. Jesm Georges Gayril, commanid-
ing the Navy in French West Africa, buzzed
us in his fying boat, sending us his Telicitations
by radiolelephone,

We bDlew the water fromm the air lock s
climbed through the hatch. A blast of cold.
wel sea air swept down the lock to greet us.
After stageering up the ladder 1o the COMNINE
tower, we stood blinking in the sum, dur eves
dizelied after so long Delow.

The first man aboard was Midshipman

Corts .m-|



Michaudon, erinning
broadly. 1 -am airng
he heard no historic
utterances., | asked
him something proc-
tical, which 1 no longer
remember. He turned
to Willm. ‘The engineer
caid: ‘Oetl™
Fhrovghout the
French Union, how-
ever. rom  Indoching
o the jslands of 5l
Fierre and  Miguelon,
the victory signal chat
teredd on the kevs ol
the fleet., Aboard the
(Calvpio i the Mersian
GGuli the radiomar
ill.-'-r_r"!! 1 bulletin
headed, YGloire a i
AMaonne Natoonple!
We had set' i record
but that was only in-
cidental to our true
purpose—io prove that
the F.N.R.N. 3§ codpld
attdin the depth which
shir wits  desiegneid 1o
rench and explore
Well, she can amd
she will, From now
on, the hathvscaphe

+ Houot, Clutching Lincs,
Roces for Conning Tower
Belore the Big [Dakar IDive

A Tesi 1he previme month had

ko sl the hathyw apie s abiicy I
plurmse, unmanned, {0 momn than 15,
0 et Flouot nmd hi=s hrilliang

engmeer, Willm, then soushi o show
et men cowlil exfelv accompany baor
fo thise cdipiis and explore the myvs-
ferien of the troe ocenn fioo

v Leaving Dhiver Behind,
Sub Plunges Towuard
aen s [dark Kingdom

Camera @ hand, Copstena'’s Trend

Frddistle Dumas switms ilown beshil

the descending bathvscaphe unti] sh

einks mast the +0-Isthom somne, ot

ol thi skilled Agualionger's normeal

range. From the conning towes

halabyly Llie sl peckiets af gle traped

i the sir ok (pare 71)
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New Miracles of the Telephone Age 87

Communications Have Just Taken One Forward Step by Adding Sight
o Sound. Now the Future Promises Even More Startling Changes

By Rosert Lesvie Coxpy
Nathmal Geographle Mapaeitne Sqaf

E physicist tossed a shiny ohject
smialler than a pea anto the desk in front

of me.

“There it is," he =aild. “There's your mir-
acle. Digsn't look like much, does it*"

I picked it up in my fngers, [t was 8
tiny speck of silverv-gray metal, C¢oated in
plastic. Three wires thin gz cat whiskers
led out of it, That was all (page 89).

This was the transistor, invented by sci-
entists in the building where 1 was sitting,
the Bell Telephone Laboratories, at Murmay
Hill, New Jersey, It is the “plectronic midget”
that makes cautious physicists pnd sober buysi-
nesamien talk like science fiction writers.

Basically, it i3 a device for controlling the
movement of electrons, tiny negatively charged
particles of electricity. Tt can do the job
up to a million times more efficiently than its
predecessor, the vacuum tube.

Someday, radio engineers prophesy, houses
will be transistorized. Mothers will watch
their children plaving in the vard, their babies
sleeping in the nursery, their cakes baking
in the oven, just by flipping a switch. A
television sreen on the kitchen wall or in
the living room will pick up any part of the
house through minjature, inexpensive tran-
FStOT CAMEras..

Transistor *Brain™ Moy Steer Your Car

Automohbiles, too, will be controlled by tran-
gigtors.  When the family takes n trip, it will
climb into the coar, set the controls, and
relax while p transistor brain under the hood
takes over the driving, guided by radio waves
from transistor circuits under the highways.

D, Harold S. Osborne, who retired not
long ago as chiel engineer of the American
Telephone and Telegraph Company, makes
an even maore startling prediction;

“Let us say that in the altimate, whenever
a baby is born anywhere In the world, he is
given at birth a nomber which will be his
telephone number for life. As soonm a: he
can talk, he s given a wiatchlike device with
10 htthe buttons on one side and a screen on
the other,

“Thus equipped, at any time when he wishes
to talk with anyone in the world, he will pull
out the device and punch on the keys the
number of his friend. Then, turning the de-
vice over, he will hear the woice of his friend
and see his face on the screen, in color and
in three dimensions, 1I he does not see him
nmel hear him, bhe will know that the friend
is dear],"

How far away is this transistorized tomor-
row?

Perhaps not so far ns yvou think. Mass
production of transistors I= just beginning in
1954, “Closed circuit” television svstems ke
the one the housewife may use to watch her
children are eperiting today in industry, with
cameraz overseeing production lines and even
peering into blnst furnaces, Minfature elec-
tromically controlled automobiles have been
built and operated.

Telephone Changed Civilization

Fantastic as it is, the promise of the tran-
sistor 3= only part of n bigger change in our
civilization that started in 1876, when Alex-
ancer Graham Bell invented the telephone.

From the telephone laboritories that grew
ot of Bell's workshop, scientists have contin-
wed to pour out an astounding array of inven-
tions, idens; and machines:  All have Lieen de-
signed for the same purpose: to moke it ¢asier
for peaple to communicate over distances.®

Today there are 51,000,000 telephones in
the United Stites, roughly one for every three
people, This is 57 percent of all the tele-
phones in the world, Americans: use them
185,000,000 times a day, 365 davs a year,

But the change did not stop there,  After
Waorld War 11, tefevision burst on the United
States like an explosion. In 1946, practically
speaking, there wasn't anv. By 1054, eight
vears later, more than 60 percent of all

* See, in the Narmosman Gooorarmic Maoazmse:
“Miracle Men of the Telephone,” Mareh, 1947, “The
Mirscle of Talking b Telephone,™ Oetaber, 1917,
buth by F. Barrows Calton; and “Prohistoric Tele-
phone Thays" by Alexander Grabiam  Hell, Murch,
II_;III::]._!:[I[I_E only blogrophieal article ever writtes Ly

.
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American homes had one or more television
sets, Nearly 400 television stations were
broadessting programs in more than 223 cities,
Popular weekly TV programs could—amd
tid—boast of regular audiences larger than
40,000,000 people. Surveys indicated that
the average member of a “television family”
spent roughly 274 hours a day watching his
scpeen,  As one network official pointed out,
this probably makes watching television the
third largest activity in American Tife, ex-
ceeded only by sleeping and working.

Seeing by Telephone

And though many in the audence may not
have realized it, whenever they watched a
netwirk television program they were seeing
by telephone.  For it le the Bell Telephone
System-—the A. T. & T, and 21 associated
companics—which provides. the broad com-
munication highways that carry television's
moving, talking pittures from city to city
and from codst o coast.

To handle television transmission amd 1o
serve the millions of telephones—half of them
added in the lnst decade—the Bell System
has undetgone since the war the biggest ex-
pansion of any corperution in the history of
this country. Expentiture for new telephone
facilities alone amounted o nine  billion
dollars,

Meost of this tremendous sum came nol
from company revenues, which are closely
regilated by Federal and State governments,
but from the public. Six times since 1943
A, T. & T. has gone to investors, including
its own stockholders, for money. Each time
they responded by investing amounts ranging
friom $343,000,000 1o more than $5600,000.000,

The Ilatest issue of convertible debeniures,
offered in 1953, was for $602,000,000, Signih-
cantly, the majority of subsdriptions came
from existing stockholders,  Yet during the
Just eight years the number of shareholders n
the A. T. & T. has grown from 084,000 to

265,000, No other private company has so
Y.

This telephone expansion presented a truly
stagrering problem to the company’s engi-
neers.  Thousands of miles of coaxml cable,
lead-sheathed copper tubing as thick as your
arm, were plowed underground, and costly
electronic “repeater stations”™ installed every
few miles along the way to service it New
telephone exchanges were rushed to comple-
tion. Thenumber of telephone nperators grew

past 200,000 by 1950 and kept on growing.
But the demand was siill 100 great.

Finally Bell scientists and engineers had
to design and build a brand-new kind of com-
munications system,

First, they devisod ooe of the most amaz-
ing machines ever put together: an electro-
mechonical brain that can handle not only
local but long-distance telephone calls auto-
matically, without belp from an operator.

Second, they built a transmission system
which does not use cables at all: the micro-
wave radio relay.

Today, when you telephone from coast o
coast, there is u good chance that your voice
travels most of the way through the air, by
radio waves. As it flies, it is very probably
sandwiched in, along with several hundred
other voices, between two television programs,
The two TV programs take up as much chan-
nel space as 600 two-way phone conversations.

If vou have driven recently on the open
highway in mountainous terrain, you may
have noticed, high on a peak, one of the
atpee]l or concrete owers of the microwave relay
svatem. |t probably looked like o lighthouse
with o cluster of giant megaphones on top.
The “megaphones” are the allsmportant an-
tennas that transmit the madio signals.

107 Towers Spun U5, 8,

There are 107 of these microwave relay
towers now stretching across the continent
like a huge, loose-jointed picker fence. In
addition to this central relay line, which runs
froom New York to San Franvieen, other lines
carry signals north and south to other sec-
tinns of the country. Altogethér, there are
more than 400 towers in the United States.

The towers are uwsually about 30 miles
apart, but always within line of sight of one
another. For microwaves, unlike some other
radio waves, will not “bend' effectively around
the earth’s curvature,

Ta find out how the miccowave relay sys-
tern works and to see a relay WOWer In Uperi-
ton, T fBew 1o Reno, Nevada.,  Filteen miles
sotithwest of Reno in the High Sierra stands
10,778-foat Mount Rose, Near its peak the
telephone epginecrs built, in 1950-31, the
highest relay station in the country.

The bill for construction and eguipment an
this one station came to more Lthan 3700.000.
Just building a rond up the mountain cost
AT & T. 120,000,

The lust 1,500 feet o the summit s a
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trmed the car off the road in front of a big
red barn,

“Come on in,” he sakd, 1 want vou to
see the Sno-Cats”  These odd gas-driven
vehicles resemble 8 seaplane, an army Tank,
and a Tooperville Trolley, all ralled into one.
The Sno-Cat’s cabin, high and square, rests
on four pontoons, each ringed with i1s own
cuterpillar tread (page 1021,

“When the snow comes,” Ostront said, “we
ride these up the mountain,  Six feet nf snow
or 60 make no difference to them.*

“When it gots deep, we're often the only
ones who get through. We run a4 regular
delivery serviee for people living nlong the
road. They phone us down fn Keno and
aay, ‘You're coming anyway, so would you
mind bringing some aspirin?’  Once we took
# Joad of bav to feed some sturving cattle.
Another time we carrid two pregnont women
down from the hills to the hospital.”

Back in the car, we drove on to the bottom
of the aerdal tramwayv. Here, when the
weather is bad, they park the Sno-Cats

“You ought to try this in o blizeard,” said

Dinyie as we climbed into the gently mocking-

tramear.  “You can’t see the ground below;
in' fact, you can’'t see anything more than
13 inches away. You just sit in the middle
of nothing and hope she keeps nioving.”

At the top of the tramway, Doyie unlocked
the heavy metal door of the relay tower and
we entered.

Bunks (or 10—Just i Case

I o] mwself in b comfartable living moom,
Through a door I could see o kitchen with an
electric stove, a refrigerator, and a big Tood
irecper (page 103), There were beds, and
even a bathroom with a shower.

“Normally,” Ostrom explained, “this sta-
tion is unnttended, except for a monthly rou-
tine check. Tt does it job automatically, like
moest of the other relay siations. Hut when
any of the equipment here breiaks down, we
have to climb the mountain and repair it

“In this country, you never know when
yvou'll get down agmn.  Severud of us have
been trupped up here by blizeards—somie-
times just overnight, somelimes lor a week.
Sooowe alwavs keep enough food on hand o
lnst a month,  We have bunks and bedding
enough to sleep 10 men, and an automatic
pil furnace.”

Adjoining the living quarters, o lerge room
contains the electranic equipment needed o

run the station.  Steel cabinets hold a com-
plexity of wires and banks of tiny vacuum
tulies. These are the amplifiers and modu-
Intors that control the strength and frequency
of the radio signals, Wave guides, square
metal pipes of precise dimensions, lead from
the amplifiers 1o the antennas on the roof.

The function of the relay station at Mount
Ros¢ {and at all the pther =tations in the
chain) [ simply to pick up radio waves from
ae relay station 30 miles away; hoost their
power, and send them on to the next relay sta-
tion 30 miles in the opposite direction.

The waves may be carrying television pro-
grams, telephone calls, radio programs, or
all of these things at the same time.

How o Mierowave Relay Warks

Four hornlike antennas on the roof of Mount
Rirse station work together i pairs, one of
each pair aiming west, one tast: one recefv-
ingz, one sending,  Between them the two
pairs can provide six broad communication
channels in each direction, Each channel can
transmit a lelevision program or hindreds of
telephone calls nt onee. One serves a8 a
reserve channel for use in emergencies,

To understand how the microwave  redny
system operntes, consider a televizsion program
heing produced in New York,  Suppose i
= a weekly, hovwr-long dramatic show, which
costs 575,000 to produce and put on the air
(some run considerably higher than this).
An advertiser is paying the bill; to justify
spentiding =0 much money, he must reach an
audience of millions. S he wants his program
nat just on one station, but on a network,

A sponsor may “huy” @ oetwork of almost
any size, from a few stations up to more than
100, Suppose, since onr program s an expen-
sive ané, e choposes n Gd-station const-1o-copst
hookup,  In this cade, approximately 31 800
of his $75000 goes to the A, T. & T. for
transmission, The rest is paid to writers,
actors, directors, and musicians, and to the
netwaork and its affilinted stations,

A= our program goes on the nir from the
New York ostudio. three or four  television
cameras are trained on the stage from dif-
ferent anglis. The cameras are mounted on
wheels <o they can move with the action.

Each camera “seex” Lhe stage through
lenses, just as g photogeaphic camera does.

* Sept “Soo-CEls Mochanize Oregon Snow Sarvey,”

by Amdeew H. Brown, Nartosan Geoowsrsae Maos.
ank, November, 1949,
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charse in proportion ta the T The telephone company's job 18 0 Sem
iwht that strikes jt, The lights and darks (Continued on page 101



- 1, Television Studio. Comarg and migro-
ot turn living scene and sound inta mil-
liom of electricnl signals o second.

| Telev

Locol Television 3. AL T. & T. Network Control Room.
L‘:'.[:r[_e:nl.rr:.-'r&r ﬁ""} Telephone chonpels ore s8t up hers 10
carry TV signals acros the country,
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Microwave rodic relay towers | ol e A
sand about 30 miles gparr, mi=t be B i S T

within 4ight of oneo another since _".":'1:"1‘ ﬁ"“ . I-“Lll"'..'_.|
signalz fly only in o stroight line, ; TRkl

Coaxiol
Fepoaoler

Stafian 3 " How TV Pictures Flash Across the Country

To corry programs from netwark studia to home, mil-
lions of signals o second fiy over wires and through
the air. To transmd them, the Americon Telsphone
ond Telegraph Compony uses coasiel cable and,
mare recently, o chain of lowers: the microwave ralay
ralm Beomea fram lower 1o jower, picturds reach

doud raceiver o exs moan 150 af o second.

Coast-to-coast, Relay of Television Pictures by Microwave —
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New Miracles of the Telephone Age

the millions of picture signals with a minimum
of distortion to 63 broadcdsting stations scal-
tereil from coast to coast.

The operating center in the Long Lines
building is television transmission hesdoguar-
ters for the entire United States. At Frst
impression it oseeme like a leisurely place.
Facing TV screens nlong one wall it {four men
who spend maost of the day looking at televi-
sivmn—and get paid for doing it.

Their job is not as relaxing as it looks,
however, These transmission men are Dol
watching progrmams.  They are monitoring pic-
tures, which is quite a different thing.

A Flicker Means Trouhble

They pay no attention to the plot of the
TV drama.  But a fMicker in the picture, @
double image, or a momentary fading sends
them inte a flurey of activity. Beside ecach
man'es sreen hangs a telephone, By calling
the netwark control room and monitoring
paints along the reluy system, they usualiy
pinpoint a breakdown within seconids and alert
the technicians to fix it.  Meanwhile (if the
difficulty is in the AL T. & T, facilities), the
profram is re-routed Lo another channel.

Other spurts of activity come on the hour,
the hali-hour, and the quarter-hour,

Our New York advertiser bought n coast-
t-coast netwark for his program.  The next
sponsor, however, may want only stations
along the enst coast from Boston to Florida.
This means that between the two programs
the network must be rearranged.

1t's done by pushing buttons on a hig con-
tred board In the monitoring room. T watched
a transmission man moake the switch skill-
fully, pressing the knolis two at a time. He
had fust 20 secomids between programs to do it

“o you ever make a mistake and push the
wrong button?” 1 asked Arthur Dittmeier, the
transmission supervisor in charge.

1t has happenel.” he admittad, “but very
rarelv. When we do make a mistake, it dotsn’ |
stay made very long. Usually we catch it
here. BHut if we don't—the station owners
monitor their own shows, you know, and when
they saddenly find they're getting wrestling
matches insteard of Marilyn Monroe, they let
ud know promptly.  Amd I mean promptiv!”

The program signals move from the maoni-
torinz room to the roof of the Long Lines
building. Here they are mounted on soper-
high-frequency radio waves and amplified so
that they can make the jump to the next relny
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tower in Martinaville, New Jersey, 25 miles
AwWay.

The superhigh-frequency (SHF ) waves ased
in microwave relays are a little longer than
i man'z finger, About four billion of them
fly past a given point in a second, They can
be focused, Tike rave from n spotlight, into a
sharp, one-directional beam. This iz dooe
through a lens in the antenna, developed by
Bell Laboratories. The beam can be sent
from relay to relay with less than one watt of
power.

Amplified and modulnted, the television pic-
ture is ready to begin its trunscontinental trip.
It will leap from tower to tower 106 times on
the way. And it will reach San Francisco in
ghout 1,50 of a second after it leaves New
York {(color diagram, page 96),

At each tower the signal s reamiplifoed
and its frequency changed again—raised or
dropped by 40 millon cveles a secomd.  This
i= to avoid the double imapes. or “ghosts ™
that might result if part of the signal beamed
al one antenna overshot lts mark and reached
the next untenna down the line.  For the same
reason, the relay towers are placed in a shightly
agrigged position,

Telephone engineers have taken elaborate
precautions to prevent breakdowns in the un-
attended relay stations. At Mount Rose. for
example, Jerry Miller showed me-a [Diesel-
powered 40 000-watt generator that turms it-
sell on if power falle, An S-mapth supply of
Die=el vil is kept on hand.

He alzo showed me n miniature pir-coaling
system which keeps the station’s vacuum tubes
from overbeating bw blowing a jet of air on
cach individual tube,

Alarm System Guords Station

Standing guand over ull the Mount Ruose
equipment I an intricate alorm system. 1f
anything goes wrang, it flashes a warning to o
telephone exchange in Reno, where o repair
crew is always avallable. The alarm not only
reports trouble, but blinks a light in o chart
showing specifically. what the trouble =—
whether it & a burpt-out tehe, a shortage of
Dhiesel nil, or even if the front door is open!

If a microwave channel does fail, the audi-
ente witching the television program at home
wsually dees not know the difference.  Tn most
cases, before the fulure becomes noticeabile 1o
the human eve a much keener electronic eve
havs dleteeted it and switched the program to o
reserve channel.
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At the end of the Bne—that is. at each of
the network: broadeasting stations along the
relay route—the television signal gets the same
treftment it got in New York, only in reverse.

It poes thruugh a telephone office to the keal
brogdeasting outlet.  1ts frequency is stepped
down several hillion cycles, it power mised
noain, and it goes out on the air.

Your television pntenna picks up the broad-
cast waves and shoots the electrical impulses
down into your receiver, where an electronic
seanner like the one m the TV ameéra turns
them back into a pichure,

We have seen how a television show is car-
ried across the country from a studip, Many
nrograms, of course, do pot originate in stu-
fios at all, but on football felds, in zoos, or
on street corners.  This callz for more facii-
jties: mohile relay stations mounted on trucks,
amd sometimes miles of temporury  wiring.
When President Eisenhower made his opening
campiign speech at Abllene, Kansas, June 4,
1952, telephone engineers bad (o set up M0
miles of relay chanoel almost overnight,

Color TV Brings New Problems

In December, 1955, the Federnl Communi-
cations Commission stamped its official ap-
proval an an  all-elevtronic system for TV
bropdesasting in color, and the television in-
dustry prepared to blossom oot in red. green,
and bilue.

Color television assembly lines began rolling
in March, 1954, The first sets, the industry
warned, would be éxpensive: F700 to 31,000
or more.  But for viewers who do not want 1o
buy o new color set, black and white receivers
will still serve. The new all-electronic color
system 15 “compatible,” which means the sig-
nals can be picked up either in color or in
black and white.

In New York 1 watched a3 demonstrotion
of color television. To show what the new
camerns would do, the program displayed a
luncheon <ene: a table laden with vellow
banznas, bright-red spples and wmaloes, green
lettuce, rare beef. and glistening silverware.
Pictures on the screen were clear and sharp,
colors vivid and lifelike.

To A, T. & T, engineers, network color 1ele-
vision presenls new problems. The signals
required to trinsmit a color picture are far
more complex than for block and white,

A color camera, using mirtors and color fil-
ters, breaks the pictore up into three separate
sets of signals—one for red, one for blue, one

The National Geographic Magazine

for green,  All three must be sent through the
air at the same time (page 100},

It's a delicate operation, and even a minor
distortion can be disustrous.  As one Bell Sys-
term official pot i, “If the color sigoals get
even a little way out of phase, we have green-
faced nctors—and red-fuced engineers.” D=
spite the difficultics, the Brst tests of coast-1o-
coast color transmission, held Inte in 1953,
wite eminently successiul,

Toxlay the Hell Systemy bas 100,000,000
invested in television transmission, substan-
tinlly mare than any of the four television
hroadeasting petworks, Yet the telephone
company. 18 engineers assured me, is pot
really “in television™ at all.

For a fuller explanation of this parucdox, 1
cilled on Cleo F, Craig, a telephone emploves
for 40 veurs and since 1931 president of the
American Telephone and Telegrnph Company.,

I met Me. Uradg in his comfortable office on
the tap Noor of the A, T, & T. Hlﬂli:f.i.l:!.g, 1605
Broadway, New York.

“Oar busipess.” he explained. "is not tele
vision, or radio, or any other specific medium.
We're in the business of transmitting infor-
mation from one plice 1o anmhber. Our job
Is to serve the community, and our particulay
[ranch of service is communicntion,

“A television picture, to us, is another form
of communication, another piece of informa-
tion 10 be sent trom here to there. If we have
the facilities, we'll send L

Inio the Movies—and Out

“Tt hasn't alwayvs been easy for us (o see
just where our job ends, In the late 1920,
for instnnce, we got interested in the movies,
Working with telephones, our mem knew a ot
about sound dguipment and acoustice: so we
began designing and installing sound systems
for talking pictures. We got out of that,

“The same thing happened in radio. We
built and operated o pioneer eadio $tation,
WEAF, here in New York, and there we were,
in the entertiimment bosiness, We pot out of
that, too.

“Today our policy 1s this: We follow a line
nf research m our labortories long enowgh to
see i it has some application to communica-
tioms, I it doesn't, we drop it,  Sometimes
we come up with something that s useful 1o
us, but also has other uses outside our field.
In that case we make what we need and i
cense other manufacturers to make their own. "

(Continued on page 113}
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New Miracles of the Telephone Ape

One example of such a device is the mirncu-
lous transistor.  Another, announced in Apnl,
1954, is @ silicon battery which turns sunlight
into electricity (page 1171, Both were prod-
ucts of the same broad resewch program,

After World War IT a group of Bell Labora-
tories seientists under Willinm Shockley, a
physicist from Massachusetis Institute ol
Technology, was studying a class of elements
known as semiconductors.  Germanium, found
in zine ore and in some coal ash, s 0 semi-
cofwluctor; so s silicon, found in sand.

Electronically speaking, a semiconductor is
in between copper, which is a conductor, and
glass, which is an insulator,

How the Transisior Was Born

“Semiconductons had been in use since the
days of the ald crvstal rdios” Ralph Bown,
i vice president of Bell Laboratories, told me.
“Ome common use was gs lghtning arresters.
But we didi't understand how they worked.”

In the process of finding out, two of Shock-
lev's colleagues, John Bardesn amd Wialter I1.
Brattain, invented the transistor publicly
demonstrated on June 30, 1945, “It was one
of those fabulous cases.” said Bown, “where
resentch paid off in & hurry”

A trans<istor i= n pinbead-sized cryvstnl of
extremely pore germanium or silicon to which
a carefully controlled impurity, such as gallium
or arsenic, has been added in a mtio of one
part per 100000000, The effect of adding
this trace of ‘impurity is to upset slightly the
balance of electrons in the germanium,

After the impurity is added, fine wires are
attached to the transistor so that an electric
cirrent may be passed through it It is then
usually encased in plastic to seécure the con-
nections and protect the germaninm,

What does a transistor do? The simplest
answer is: most jobs that a vacuum tube does,
but far more efficientiv—plus o good many
that a vacoum tube can't do (pages 89, 93),

What o vacuum tubse (or o transistor) does
is to contrnl the flow of a stream of electrons.
Using vacuum tubes, scientists can make an
electric current oscillate thousands or billlons
of times g second. Or they can take a current
which is alreadv oscillating and rectify it, so
that it flows in one direction, They can take
an extremely weak current, like the one that
moves up and down your television antenna,
and boost its power a milllon times without
changring its characteristics.

A vacuum tube “boils off " its electrons from
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a heated filament suspended in oa vacuum,
much like an electric bzht bulb, And like a
light bulb it s fragile and casily damaged by
shock and wibration,  Because of its foirly
complex structure, there k= 0 practical limit to
how small it can be made,

A transistor rectifies, amplifies, and oscil-
lates @ current just as a vacuum tube does;
but all inside a solid piece of metal—oo vac-
uum to be maintained, no glass to break, no
delicate suspended parts. And the whale
thing can be smaller than a kernel of corn.

The most important advantoge of a tran-
sistor, however, is the power it saves. In a
vacuum lube, most of the electric power goes
to heating the hlament; this beat is quickly
dissipated and the power last. A watt or more
of electricity may be used 1o produce an out-
put of only a few thousandths of a watt.

In sopme cases (as we saw at Mount Rose),
so much heat is given off that air cooling is
pecessary,  In buflding  complex electronic
computers, heat from the vacuum tubes is
often the chief limiting {actor,

A transistor requires oo heat at all.  As
a result, it psually will operate with as little as
11,000,000 the power of 4 wvacuum tube
doing the same job.

Todny some 40 American electronic manu-
facturers; including General Electric, Svivanis,
Raytheon, Radio Corporation of America, and
the Bell System's Western Electric, sre mak-
ing, or preparitg (o make, transistors under
Hell patents.

Recently RUA opened a display to show
consumers what to expect in a transistorized
future, They showed a wvariety of experi-
mental gadgets, none in actoal production,
stressing smallness and operating economy,

Portahle TV Runs on Batieries

One was the worlid's first portable television
receiver, enclosed in a case the size of a hat-
box. Battery-run, it meods only 13 watts of
power, ns contrasted with mbout 300 watts
for conventional 'T'V sets {(page 93).

Another was a1 microphone-transmitter built
entirely inside a toothbrush box and run by a
fneer-sized (pen-light) batters. It can broad-
cast to any pear-hy radio.

An instrument resembling a8 child’s toy
priano, equipped with a battery-run trounsistor
transmitter, could play music with deafening
volume through a radio loudspedker.

Transiztorized hearing ajds have now been
made as small as a cigarette lighter, weighing



onhy about two ounces,  Some ran on a single
battery little bigwer than an aspirin tablé,

The U. 5. Armwv Simnnl Corps has estimated
that, hy substituting transiators for vacuum
tubies n radar spotting and artillery fire-con
trol equipment, power requirements could be
ct 90 percent, werght K0 PTTETIL. Hutteries
could be carried in cartans nstend of conrloads.

The Army 18 also esting o transistorized
radio receiver so small it was instantly named
the “Drick Trucy,” ufter the comic-strip detex-
Live s wrist rdio,

The Future: Who Knows?

But transistor experts, at both BECA and
Bell Laboratories, stress that ingeniouns gacgels
like the<e seari ely hint gt things Lo come

Asking us to predict whal transistors will
ac, ong of thém (old me. Y= ke iskine the
man who first put wheels on an oxcart o fore-
see the automobile, the wrist watch, or the
high-speed generitor. All we've done so far
= o spbstitute transistors for vacuum tubes
im g lew existing devices.

To telephone engineers, however, the tran
sistor offers more than futuristic fantasies. 1
15 slready doing o vital joboin the Bell Svs
lem's pew robot telephones exchanges, [t helps

to run an electromechanical brain that not
only handles lomg-distance calls gutomatically
but keeps track of how long vou talk, and
then figures out vour bill (peae 112)

snce November, 1951, citizens of Engle
wWioonl N ew _||'-.'-i'_'. . hive been dble to Iiil_l-_ L
thoir  telephones . and dinl numbers in cities
auch as Sun Framncisco, Sacramenio.  Phili-
tieiphin, Detroit, Chicago, or Boston as easily
£ vou can diil vour nedzhbor down the stree
Phey do it without talking to anvy apernto

The “operator,” in fnct. could not talk to
them if it wanted 1o, It isa maze of wires

SWICheEs, magnets, resistors, capacitors, tulwes

indg, ol Culrse, ransisiors

| went o Englewsod to try long-distance
disling for mysell.  1'was mel at the eschange
by William A, Frylinck, the plant servic
-IIEII'F'L':r-Ill' who has been with the lI"-:Z|7'II'I'i'.'lll"lc]
sinee il began,

With Deadly Aceurmey, Wike Hunts
Down a Pilotless Plane
Nikr, nnmed for the “Wineed Vitors™ of Greel
10K5 |||'l-'|l."|I ki | BT RE B ey WA ER _1l_|'|:||'i|.|,.
dliferese  agibisl eticmy  bomber The rorliet oin

i
LTI

down planes Bving ot SE.000 fepr Herr ot
White Bands Provine Groumll, Mew Mexdeo, Nike siits
ander the wing of o BI7. A split second luter i
wirbesl cxpiodes. tesrng off a wing. As the plan
pdumimets i earth. a motor zoonms of ot an sogel

J.I."I § i rrord L 8
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“The subiscriber calls an operntor—a human
one, this tme—and lets ber know immedi-
ately, Then he won't be billed for the call.

“With customer long-distance dinling we
have to be especially careful abowt wrong
numbers, becanse each mistake ties up a long-
distance toll cireudt, So we urge people not
to trust their memories bot to write down
gvery out-of-town nomiber.

“Now that you've tried it,” Mr. Frylinck
achded, “let’s go and see it

He led the way into a vast mom filled with
flat, gray steel cases, some closed, some open

and revealing pancls of dimly glowing tubes

and banks of reloys amd switches, €©Oif to one
side a man on a ladder spliced wire; another
man wrote at a desk, Overhead cables looped
and twisted i intricate complexity.

How the “Brain” Handles Your Call

There wote no - switchboards, no  flashing.

lights, no human voices. Yet even while 1
watched, calls were coming in to the “brain”
boumd for points thousands of miles away,
Unerringly it selected the right telephone from
among millions of possible telephones, made
the proper connections over distant trunk
lines, rang the bell, and waited for an answer,

Actually, the brain is made up of four sep-
arate sub-brains, working together with split-
secomnil coordination,

To understand how it works, suppose Fd
Smith of Englewood calls up Pete Jones of
San Francisco, Jones's number being MArket
40070, The instant Smith picks up s
phone, the brain goés into action,

As he dials the 10 dipits, 318, MA 4:097(),
one unit of the brain memorizes them, As
spon 42 he finishes, a second unit reads them
and instantly recognizes the “3187 a8 Suan
Francisco. In a flash it finds o trunk line,
closex switches, amd the conpection 5 muade
with the San Francisco eschange.

Then a third unit takes over and  elec-
tronically pulses the lost seven digits of the
number scross the country, Tt drops the 518,
since the Englewos] brain is now, in eflect,
operating the dial equipment #ngide the San
Francisco exchange,

All this in 16 stconds or less!

When the brain frst picked up Smith's
call, one of seven busily clicking muachines in
an adjoining room was called into action.
These are the automatic meswage accounting
machines (AMA), anpther product of the ler-
tile Bell Laboratories.

The National Geographic Magazine

When Smith first dialed, an AMA machine
attomatically. recorded on tape his number,
the San Francisco number, and the date, hour,
minute, and secondd, When Jones answered,
AMA wrote down the time again; it also re-
corded exactly when they hung up,

Later the tape will be fed to other machines
which will separate all Smith's calls and add
up his telephone bill for the month. So far,
none of Englétwood's mechanized accountants
has ever been caught in a mistake.

Long-listance dialing went into Englewood
a5 nn esperiment.  Bell System engineers
wanted to find out (1) whether the equipment
was foolproof, and (2) whether customers
wonld like i, The answer to both questions
I= yes

Englewood s telephone subscribers from the
start ‘were offered & choice: They could dial
their own toll' calls; or they could call an
operator and let ber do it. A recent survey
shuws 96 percent of the dialable toll calls are
now being dialed. This excludes person-to-
person calls, which automatic equipment won't
handle without human assistance,

Mationwide Dialing Is Coming

The Bell Svstem is now going ahead with
plans to put costomer long-distance dialing
on o nationwide basis. To find out how
long it will tnke, I talked wo Bill Nunn, of
A. T. & T.s long-runge planning department.

“Tt's a complicated job," he said. "“Too
camplicated to set an exact target date,

“Refore we can have national long-distance
dinling, vou see, we must first have notionwide
fpcal disling, That alone may take 10 1o 15
vears to complete,  Abwut 20 percent of the
telephones in the United States are still ‘man.
upl'—that is, an operator handles local culls,

“The change-over to long-distance dialing
will come grodually. A goad part of it has
already taken place. Almost half of our long-
distunce calls are already dialed directly by an
operitor in one city to the subscriber in an-
other city, using equipment like Englewood's:

“In Washington, D, T, we recently installed
what we call ‘wider range dialing,’ another
preliminary step,  Washington suhscribers can
now dial as far as Baltimore, Annapolis, and
Frederick, Marviand-—a ranee of 40 miles.™

You can now make calls through the Bell
System 1o 102 foreign countries and territories,
Of these, only Canada is incloded in plans for
customer long-distance dialing.

Even [or overseas calls, however, Bell en-
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WOrkihe nrts fevet wenr diat, are thin atrps il
i), A afjusire vard of sillcon sorlace can power o il
thrie co-ioventor, ). M. Chapin, G. L. Péarmon, and
ansmitier whose slgnal w pbcked up by the radio at |eft

Lwenty-nve yeurs of research wenl mto the

cabile. “The hardest problem was ta make tim
unplifiers rugeged enough to withstand prées
IRIC .

Fach amplifter contains three vacoom tubies

SUTes up o DVE Tonms Lo ENe SO
When a tube wears out, replacement will e
costhy,  First, a ship equipped with electrical
detectineg  devices will locate Lthe trodhli s moil
Then the cnble will be hauled up with grap-
pling hooks, and a new section spliced in
sClEntigte estimate the tubes are good for at
A0 vears—theyr hope much longer

The way w understand the telephone com
one A, T. & T, public relations expert
told: me, to think ol Il as a nerve svstem
Fhink of the country as a big, scartered

ganism:  Lhi

Ny,
.I_
N B

telephone wires link 1t torether



just as yvour own nerves coardinate your body,
A\t first, the telephone wimes Charmed onds

comrndds aned corredponded W the perves that

carry soumd  from Liraln
AOW. WIth tetevision, they re Carrvmg signt
there = the ophic nerve,
Bt haody 2
Your b sends i messace along these neryes
tellinge  vour move, amd It
Well, welephone wires do that, ton,”
‘Kemote control™ by telephone 15 one of
the neEwes least known of Bell Svstem
servioes,  Chne of the Bag o oil companes, for
istence, oontrols vnlves on it=2 pipelines in

Hlinais b PrEas i buottons i i New York

VORLIT ikl Lil WARELT

= s malor DeErves,

hitrer Lo MOYEs.

il

offive Y miles awiy

Commercial firms are blg users of a differ-
et Kind of romete-contod] deviee, the ek
Cletks In a New York brokerage office,
oy punching o keyvboord, can guote the Tatest
stock prices instantanesusly 1o branch offices
acrus= the United States.

Uhe teletvpewriters they wse, sotually bong-
distamee olectric printing machie<, are made
by the Teletype Corporation, an A T, & T,
stubssidinry,  Their messages are carried over
telephone company lines.  In 1933 the Bell
svstem served 71,000 teletvpewritors in the
United Stiates.

L

Chne of the bigeest mechamiond changes in
the history of the newspapser husmness begian i
LRy vesiwciatidl Press. the United
and the International MNews Service
Hedl Pcilites, opened o new
kind of teletvpe cirowit,
pepulnrlv

whin thie
[T e
l]-i'lll.'_ I"':."—I'I'III
Fhe leletypesetter, known  as
TS, not only carmivs news stories o mem
ber or subscribing papers but even runs the
linolyvpe machime and sets tvpe for the presses
by remote control,

Printing MNews by Long Dhstonee

Before TTS, wire stories went (o newspuprs
over ordumry Hell Svstem teletvpe mochines
After editine, they were tnken to the news
[EPET = cumpasing room, where linotype oper-
ators set them in typs

With TTS the story is punched in code on
a tipe about sn moh wide, The tapeé is car
ried to the linotvpe machine and frted indo a
vaxhke device which operates the hnotype
LL-_'-"--H-rFé:' i|!J!~'II.=-Eti-.L|'.'5-.

By the end of 1933 than half ' the
dodly papers m the country were getting TTs
service Iron the A, U, or TINS, and more
were subscribtitng every month,

Phuring World War 11 the Bell Labaratories
wenl o war, along with the rest ol American

e
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Deluged by Record Mail Volume, the Postal Serviee Streamlines
Its Operations and Speeds Delivery with New Techniques

By Avrvax C, Fisurg, Jr.

Natlonul Geographle Magarine Stalf

ith Hlustrations by Natiopal Geographic Photographer Folkmay Wentzel

ECENTLY DPostmaster (eneral Arthur
R E. Summerfield, who left o highly
successful business career in Michi-
gan o join President Eisenhower's Cabinet,
was discussing the size of the United Stntes
Post Office Department.  With o roeful smile
he recalled his reaction to the Department's
sprawling dimensions on the day he assumed
the job of No. | postman,

“I walked into my office nlone,” he told
me, “and received my livst surprigse.  That
ofiice was overwhelming—almost a=s big a= a
baskethall court!  After a hike around the
room | sat at my desk and picked up an
srzanizational chart

“The chart gave me another surprise, for
niot wntil then did 1 realize the full magnitude
of the PPost Chfice, T thought, *Five hundred
thuusand emplovees! Why, this organization
must be as large a5 General Motors]" "

It is just as large, in fact, and In some
respects [ar langer.  Including all  divisions,
the automotive pinnt emplovs more prople
(517000, but no company on carth can
match the extent of the Post Office's far-flune
operations or approach the number of trans-
actions it conducts with the public.

Mail Volume Grows Roapidly

Few comparisons could haove been muore
meaningful to the new Postmaster General,
in priviite life 4 General Motors (Chesrolet )
automobile distributor,  And today no one
knows the significance of that comparizson
better than the Department’s hard-working
executive, called “'the General”™ by his asse
Ciales,

During 1954 Americans will deluge General
Summerfield’s army of postmen with a record
34 billion items, more mail than is sent by
the rest of the world combined.

since 1940 United States mall volume has
rearly doubled. for an sverige prowth ol
about =even percent each year. And still the
upwired spiral continues.

Obwvipusly, the sige of the Mostmaster Gen-

eral’s private basketball court is entirely con-
sistent with the size of his Department and
his job,

Farely, indeed, does the Past CfYce under-
take anvihing on a small =cale.  Just consider
a few of itz rotund. jumbao-size operational
Azures.

The Department maintains more  than
40000 post offices. Ts current income £x-
ceeds $2,300,000,000 a vear. Ite mail routes
total approximately: 2,250,000 miles. They
reach every hamlet in the Nation, no matter
how remote, and link the United States with
enuntries aroond the globe.

Postmen on their appointed rounids  use
27,000 Government-owned or rented vehicles,
Their oifice-tied colleagues soll 23 billion
staomps each vear and bandle more than 900
mblon “epecinl service™ triansactions, such as
issting maney orders and registering letters,

Postal Savings Exceed Two Billion

The Postal Savings Svatem, with deposits
of §2,341,000,000, is one of the world's larg-
est savings banks, and the Depirtment’s rental
program-—22 800 leased buildings—mnkes our
["ost Office the Notion's lareest resi-estate
operitor and tenint,

Samehow amid these wvaried pursuits the
Départment finds time for a number of odd
jobs, It sells internal revenue stamps for
Federal tax pavments on property transfers
and migratory bird stamps that are attached
to hunting licenses. 1t manufactures and re-
pairs locks anid mailbags— and even distributes
Hags {or the coffing of deceased veteruns.

Postmaster General Summerfield deseribes
his chiarge In this fashion:

“Actually, the Post Office is 3 combination
of a delivery service, o hank, an insurance
and collecting agency, a license bureau, a
printing office, and an information center,

“11 15 also the greatest as well as the most
economicid of all the wocia] aervices In our
modern society. No other agency of goverp-
ment s 50 clise o the daily life of each






Evervone’s Servant, the Post Office

commumity or = personal i [1s relations
with our peaple.”

ot most of us are inclined o take the
peatal service pretty much for granted.  We
mail our letters of love, sympathy, friendship,
or husiness and seldom give their safe delivery
a =econd thought.

How, then, does the omnipresent but little-
known I'ost Office operate?  How does it
move the paper blizeard that engulfs it daily?

Secking the answers, | visited post offices
lirge and small, talked to scores of officinls,
and traveled with the mall afoot, on horse-
back, in rail and highway post offices; and
by helicopter.

1 found the service astir with change, The
Postmaster General and his key aides are
pressing o vigorous modernization  progrom
to cope with the increasing work: lToad,

Seven Burcaus Operate Postal System

The Department keeps abreast of its job
through the well-integrated work of  seven
lurpe Bureaus: Operntions, which supervises
past offices and carriers; Transportation: Fi-
mance; Focilities, responsible for real estate,
purchases, aml vehicles: Personnel; the Con-
troller: and the Chief Postal Tnspector’s Cilce.
Except for the last iwo, hoth specinlized
branches, all the Bureaus are headed by for-
mer executives of Jarge business firms.

For a fusthund view of the flood tide of
mail, officials conducted me on attic-to-base-
mient tours of the Natlon's two largest post
offices, New York and Chicago.,  Topether
they handle more than 7.5 billion pieces of
mail a vear and vield 15 percent of the De-
partment’s total revenue.

New' York, ranking Mo, 1, boasts perhaps
the most famous post office builiding in the

+ A “"Niagara Fall" of Parcels
Seems Heady To Swamp
These MNew York City Clerks

The Nation's largrst post office servies unly two ol
Niw, York's five boroughs—Mushattun and the Bronx.
Vet It esrns & benth of, United States postal reveae,
sl every day b dispatches an average 15 million
peces o miail, inclhuding 102000 parcels

A kind of ordered chaos prevails inside the cavorn.
pige bbby where this avalanche bs handled, Here a
pee-Chrigtmas o, swepl in by conveyor helt, pours
dows a medal dide which emplovess duls " Niagura
Fiulls,” Parccls fiv in mumy divections az clerks =rpn-
rate them by pewdons andd States; elewhere they are
sorted by cities amd disiribution centers,
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world, thanks 10 this inscription across jts
birmad Eighth Avenue [agade:
ETITIEER SAOW YOR RN SOR 1TEAT %iiR
LLOM OF NIGHT STAVS THESE (OUEIERS

oM, THE SWIFT COMPLETION OF TS
ATIROTNTED ROLUINDE

Thus wrote the Greek histurian, Herodotus,
about 330 B.C., in pmise of mounted couriers
emploved by King Xerses of Persin.  The
translation is by architect Willinm Mitchel]
Kendall, who designed the building more than
40 vears agno,

Since then the quotation has become world-
famous. Many persons, both here and abroad,
bieliewe that it is: the Department’s official
motto,  Actually, the Department does not
bave an oibwinl slogan.

"Twas the week before Christmas when |
vikitedd the Rig Citv, and its citizens were
posting mail at the rate of 25 million pieces
every 24 hours.  Feztal emplovment, normally
36,000, had jumped to 52,000, Experienced
emplovess were working overtime,

Peter J. McEnlee, an assistant general
superinitendent, acted as my host.  First, for
an over-nll general impression, we trodged
around and then through the huge General
Post Office.

Let's assume vou are walking with us.

Post Office Resembles a Factory

It's late afternoon; the dav’s mail volume
15 pearing a peak. Outside the butlding big
olive.dreab trocks push their tail gates up
to the high unloading platform.  Workmen
swarm aboard and toss oul scores of sacks
crammed with leiters,

Foremen shout commands, and gquick hands
pile mounds of mail on big wagons,  Then
off wo the wagons, some pushed by workmen,
others pulled by tractors Insistently beepling
with their horns for right of wav,

Retreating inside, vou find vourseli in a
world of mechanical gadgetry, Now yvou are
walking beneath o maze of conveyor belts
bearing sireams of letters. A moment later
you are witching bundreds of envelopes whiz
through canceling machines, On another loor
you see parcels cascading in a brown flood
down a huge metal chute—"“Niagara Fulls,”
workmen call | (opposite puage),

Your impression® A strange kind of fac-
tory, for that's essentinlly what o Inrge post
office is.  And pessibly you conclude that the
postage stamp, most prosaic of purchases,
may well be the world’s best bargain,
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Tater T examined in detail a poarticular
phiase of mafl aperation, the widventures of
outbounsd letters bronght to the General Post
Office for processing nnd  shipment,

From unloading platforms wagons  rolled
omto b broad mezzanine shove the optgoing-
mail floor, where workmen empticd bags on
tabiles, 1 watched clerks =ort oot airmail
and metered letters, then toss them o over-
head convevors boumd for other distribaition
poitite.  Thev dumped stamped mail into
gruvity bins, or “hoppers.”

Bepeath the mezzanine letters tumbled from
hins onto ' face-up’’ thbles (page 142). Dex-
trous clerks separated the envelopes by =izes
—shorts” and “longs”—and fed them wvin
still other convevors to cancellation machines,
Here city, date, and time of cancedlation were
sutomatically  printed.

Aflter cancellatton, workmen trundled the
letters on wheeled travs to the next process,
separation, Pursuing the trovs, Mr. McEntee
and 1 walked down long aisles lined solidly
with tall wonden cases, each containing dozens
of pigeonholes bearing names of geographical
locations. Clerks stuffed letters into holes
with amazing mpidity (pamge 141).

“Wie call this the casing process,” Mr, Mc-
Ented expluined, “and these men are making a
primacy separation,  Look at the numes above
pigeonholes and vou'll =ee¢ that they are break-
ing the mail down by States and large cities,
sometimes by mail rowtes;

“Later, murh of thizs mail will gb on to a
speondary separation. Take New York State
letters, for instance. We'll segregale most of
them by cities: the rest, for small towns, by
routes,”

Clerks Take Scominnnual Exams

Many sorting clerks, he added, must know
complicated “schemes.” or plans, for break-
down of maill to certain arveas. Fregquently
they must memorize schedules for mail dis-
patch from coses to trains and airfelds,

“Clerks with those responsbilities are given
exminations twice o vear,” Mr. MeEntee
conclhuded, Yaml they must score 95 percent
periect to pass.”

About 30 percent of letters brought o the
outgoing-mail section from collection boxes
afiel post office stations are for Jocal delivery,
Clerks segregnte these letters during primary
srprratfon anil move them to the “city side,”
Gr Incomirgg-mindl section,

All post offices, large or small, use cases to

The National Geographic Magazine

separate mail,  Obviously the procedure is
time-consuming and costly, requiring tens of
thousands of clerks. Postal officinls constantly
seek wavs to introduce mechanization in the
Pripcess,

Chicagn has taken a step in thut direction
with its ingenious Sestak machine, To view
it, T follpweed Joseph U, Schwarz, a senior
nsistant syperintendent, out upon & long bal-
cony where 30 men were casing mail.

I looked in vnin for & machine.

“It's below the halcony," Mr. Schwarz said.
“But first take g look at those cases.”

Not untll then did T notice that Tetters
vinished when clerks tossed them into pigeon-
holes. Closer inspection solved the mystery.
Behind each hole vawned a gravity chule,

Letters Borne Like Chips oo a Tide

Leuning over the balcony, T could see en-
vitlopes drop from the chutex, enter narrow
channels separated by metal dikes, and then
How along a conveyvor to separation bins,
where they were automatically stacked,

“Fach channel corresponids to o pigeonhole
in one of these 30 |dentical cazes' Mr.
Schware expluined. “Whenever the men throw
Californin letters, for instance, vod can be
sure those letters will end up downstairs in
the California hin.

"Here's the advantage, A man working
n conventional case separates an average of
975 letters an hour. But he spends about 12
minutes of ench hour cleaning out his pigenn-
holes amd dispatching mail,

“Now take a Sestak clerk, He doean’t have
o strip his case, so lv= throws 1275 |ebters
an hour.  And that really speeds up separa-
Lon,”

John Sestak, a Chicago postal emplovee,
devised the machine and built a4 prototype
fram =crap metal, mostly one-gallon fruit cans
from the post office cafeteria.  As vel, there
are omly two Sestaks in the entire service, one
in Chicago and one im Washington, D, C,
[pages 128 and 129).

Hut postal officials are Inoking bevond this
device. Thev want o machine that will read
pididresses and separate mail far faster than
human hands and eves can Tunction,

No, it's not impessible.  Deputy Postmaster
General Charles R, Hook, Jr., told me:

“In a year or two we expect to have plans
for an electronic device that will read tvpe-
scrip amd give us § primary separation. Busi-
pess mail 1= about 60 percent of frst-class
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Impraperly addressed Jetters are “duds,"” and
the men who speécinlize in deciphering duds
are “hard men” or fhivie clerks.”

Letters that cnnnot be readidressed, or re-
turned to the sender, end up in the dead-
letter sections of large post offices. Each veur
approsimately 23 million letters and one mil-
lon poackages meet that fate. Unclaimed cash
found in these letters, averaging some 3100).-
UG anmually, goes into postal revenues; like-
wise 3300,000 from the sale of merchandise.

Invariahly the faull lies with the public;
improper addressing, no return adedress, in-
secure pockaging and wrapping,

Whimsical Addresses Deciphered

Fictional detectives seem pale in compiiri-
som with nixie clerks.  Frequently these postal
veterans match wits with wags who address
letters in Morse code, in musical notes, by
mumbers corresponding to position of letters in
the alphabet, with drawiigs, or with chemical
symbals, such as H.Otown for Watertown,

Clerks are not required (o decipher whim-
sici] addresses, but they often do, Most of
their troubile stems from misspelling and poor
handwriting,

A nixie clerk showed me his tabulation of
197 spellings of Chicago. among them Chargue-
chicn, Shehego, Zizabo, and Hizago. 1 saw
letters in difficult serawls addressed 1o “ Tourile
Cleck, US A (Turtle Creek, Pennsyivania)
“Poki-bunter, 1."' (Pocahontas, lowa): wnid
“Leven Hull, Tel." (Twin Falls. Tdiho).

Articles spllled from containers and found
lonse i the matls often give emplovees their
worst headaches, Lester Rricks, a New Yark
afficial, recalls spending weary dav< tracking
down the addressees for a human eve pre-
servetl in a jar of liguid and ap uwrn contain-
ing humbin pshes.

When dispatched mall Jeaves our post
offices, It passes into the vast realm of the
Hurenu of Transportation, jealons custodian
of the time-honored slogan, “The muil must
go through.”  And, come hail or high water,
it always does—by aiceraft, rail, horsehack,
bus, truck, ship, dog team—in fact, by just
about every means that man can conceive,*

A vast Teletype network links Bureau rep-
resentatives: if there is g transportation tie-up
in ane reglon, orders <haot out all over the
courtTy to reroute mail around the frouble.

Within the past venr the Buredu hag ntro-
duced a number of experimental innovations
in mail handling, including the dispatch of
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first-class (3-cemt) mail by air a1 no extra
charge, Fuoropean countries pioneered  the
practice, The United States followed =uit in
1953, linking Chicago with New York City
and Waoshington, 1), C. Early in 1954 we
added routes: between these three northern
cities and points in Florida. Recently o num-
beer of western: comminities were included.

The new service supplements, but does not
displace, regular afrmail. Your airmail ler-
ters are goarantesd trassportation by plane,
whereas the pirlines contracted o ecarry 3-
cent midl on a space-available basis, So far,
however, they have found room for all the
letiers.

After Waorld Wir 1T the Post Office intro-
duced experimental  helicopter airmail  de-
livery in the Los Angeles metropolitan area.
Later the Department included Chichiga and
New York.

Chicago's Helicopter Air Service, Tnc., shut-
ties wail from down to dusk, six davs a week,
between Midway Airport and the roof of the
Genetal Post Office (pages 148 and 140),
This service also picks op and delivers mail to
32 suburhan comnmnities for 52 post offices,

Leapirogaing: congestion. the company’s
fleet of sewen helicopters reduces suburban de-
livery time by as much as 24 houors,

When loaded with mail, the airceaft, all
Bell 47-D models, have room anly for the
pilot. T rode to the peost office i a train-
ing ship with operations momager Robert
Angstadt.  Throughout the 2-mile trip we
flew. formation with a companion copter de-
livering mall,

Flight Route Follows Conal

Hurdling the airfield fence, we crossed a
broud avenue, skirted a housing development.
aned pinwheeled up to an altitode of 500 feet.
In nmoment the sluggich, murky waters of the
Chicago Sanitary amd Ship Canal appeared
below, We banked gentlv and followed the
shoreline,

FExposed as in tabletop-scale relief lav the
industrial heart of a great city: directly below.,
a switching yard, its vast expanse neatly ruled
with line upon line of frefght cars: to our left,
the plants of titnns; such 43 International Har-
viester and Commonwealth Edison: to our
right, the pens of Union Stock Yards, o study
in cubism,

$See "I W. Westconr, Pastman for the (Ciros
Lokes," by Cy Lan Toor, Narioxar Goocmarm
MacanNe, Docember, 1050
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Somm we passed the busy intersection of
Cermok Road and Archer Avesue.  Teadfic
moved steadily but stowly, it seemed, as we
sped by at 75 miles an howr]

Now we were very near the post office.
Ray Vwskocil, pilot of the other copter, flashed
e 4 broad grin through his plastic canopy,
then veered Away Lo |{m[| gﬂliﬂ}' s n ntIing
leal onto the post office rool. We clicled the
huilding and joined him.

“Less than a 18-minute trip,” said Angstadt.
“About average. If Ray’s mail hiud been
hirought by troeck, it would have taken at least
40 minutes."

Road Carricrs Replace Many Trams

(her the past 25 vears competition from
uir and highway tronspoctation forced rail-
rogicts 1o discontinue hundreds of passenger
trains.  Since practically all these trains cur-
ried meil, the Post Ofice faced scheduole prob-
leme all over the Nation,

It solved them by replacmg cinceled trains
with trucks and busfine service, Later the
Department Introduced highway post offices,
hig. speciilly built vehicles Dtted out like rail-
way mail cars,

The program’ has been so successful that
officinls have canceled muail trains where road
carriers gave better and cheaper service,

But, degpite such trende, our radlroads are
still the backbone of the postal transportation
svsiem, carrving most of the 160 million pieces
of mail which move through the system every
24 hours.

And still an elite grougy, though reduced in
numbers in recent vears, are the Nation's
15.000 railwav madl clerks, the men who
separte much of the first-clnss mail while it
travels,  In doing ao, they minimize handling
tirwe an st offices and speed delivery of your
letters,

Rain was slamting down from grimy-looking
ciond banks when 'l reported at the door of a
riitway maidl car in Unton Station, Washing-
ton, I). €. August W, Bedgar, foreman in
charge, lowered 3 hand and pulled me aboard,
bedragpled o3 a wet puppy.

“Been a member of the National | Geo-
grophic Society many years,  be saul. “'Catch
vinur bireath, then look around, meet the others.
We're o 6-man crew today because of the
Christmas rush. Normally these cars carry
four men,”

| had never been aboord a railway mail
car, but it looked familiar, very much like

The National Cieograplic ?hl‘ngnr.fnc

the outgoing-muil section of g small post office,
Al one end letter cases hineld the walls.  In
the cepter, halted to the Goor, stood a long
tace-up table, flanked by mailbags hanging
from racks and metal bins suspended from the
ceiling. The mther end of the car servied as
Storage suice.

Mr, Bedgur and his men carried snuli-nosed
SB-caliber pistols, | hoped | had come aboard
with sterling character references!

Cur train, bound for Jersev City, New Jer-
sev, started with a lurch that sent me ricochet-
ing from o wall, A we galned speed. T mor-
veled at how easily the clerks maintained
hilance,

“Ever zee how mail iz picked up by-a mioe-
ing train?  Hetter join Bob Pimm at the
other end, or yvou'll miss it,” the (oreman sug-
geatienl

Bob, at 26 the wvoungest mon  aboard,
pointed to & big iron book haoging from a
bar in the doorway,

“We call it a catcher arm,” he said. “When
we-make n pickup, T open the door and stick
the arm outside. Pretty  <oon, wharmimio!
I've got me n mailbag! Catch it on the fly
[rim a crane beside the tracks."

He glinced casuplly through a window,
“Hyatsville, Marvland, That's myv signal.”

Bob donned a pair of gogeles. <1id the door
back, looked out, papsed, tossed o mail sack
theough the door with his left hand, and swung
the catcher arm with his right.  Suddenly a
lowd theeack filled the cor, and the arm held

1 mailbag.  Grinning broadly, Bob drew it
inside,

Specinlists Sort Big-City Mail

Other clerks kept busy at sorting tasks.
Mr. Bedgar separated mixed mafl fir mid-
Atlantic and New England cities, G, 1. Ford
worked Pennsvlvania letters,  John Boslew
specinlized in o fine separation of New York
City: mail by zones and postal stations: H. L.
Rorieger had the same tusk for Philodelphia.

In the center of the car Harvey Kushner
anid Bob Pimm separated letter mail, taken
abonrd with the catcher arm, amd newspapers,

As each clerk completed a separation, he
tiedd his mail in bundles and gave them to
Mr. Kushner, who tossed them into mail sacks
Inbeled with points of destination, By the
time we reached. Jersey City and goodbyes
were in order. all the 150 bags of mail tiken
abwomrd  had either been distributed at stops
or segregated for further routing.
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Highway post offices—“hypos™ in Tepart-
menl parlince —offer several advantages over
their ratlroad counterparts.  They are cheaper
to operate. They go directly (o post ofiices,
saving the time and cost of hauling mail Teom
rallroad stations. And, unlike passenger trains,
they run on schedules established by the Post
Oifice to suil ils convenience,

The first HPO route, hetween Washington,
D. C,, and Harrisonburg, Virginia, dates from
1941, Since then the numbeér has grown (o
123. Tn many areas, parficularly in the West,
commmunities celetirate the inmupural day of 4
highway post offce with speeches, parades,
dnd band music,

Mational Geographic  photographer  Volk-
mar Wentze] and | witnessed such a celebra-
tion lasl winter when the Department openeil
i highway post office route between Philip and
Sioux Falls, South Dokota (page 1243, Liitke
Philip  (population 810) arose en moasse ot
dawn o see guests and postal officials aboard
the bus. But first, leading citizens plied us
with a breakingt embarrassing in its hounty,

Cowboys and Indinns Greet the Bus

We drove in near-zero weather through end-
lessly rolling praifie, sere from the hand of
winter. Crowds welcomed us at each rural
town.  Whooping cowbovs mifled about on
horsehack,  Indions in full regalin extended
greetings from the Sioux tribe,  High-school
bands blared bravely, though lips {froze to in-
struments.  Little drism majorettes pranced in
scanty costumes, their teeth chatterine like
telegraph keve, their imbs a glhcial bliue,  But
they wouldn't quit!

I was most impressed by the obvious grati-
tude of the townsfolk for their new service
They had come from miles around to see
the gleaming bus. 1t was on exhibit at each
stop, amd people filed through its 35-Tom
length, storing, excliiming in awe, Told it
would speed mail delivery 12 1o 24 hours,
they shook hands with officials and smiled
their thanks.

Often the mavors amd postmasters of vari-
ous towns rode with us for & stop or two,
On one b of the trip the bus carriéd 18 jovial,
chattering passengers, amdd clerk Arthur Peirce
had difficulty finding elbow room while sep-
arating and canceling mail.

All of us =eribbled letters, using the hacks
of fellow possengers as writing desks.  Mr,
Peirce sold us stnmped envelopes bearing o
special cachet, or mmprint, which outlined
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south Dhkotn's houndaries and showed the:
reite of oure hus,  Such envelopes, known as
“first day covers,” are prized by collectors,

Some areis of the United States dely motor-
ized transport of the mail. Even Thiladelphiu
still hos a few horse-drawn mail carts: they
prove more efficient in narcow,  congesied
streets,  But usually old Dobbin carries post-
men over rough routes in out-of-the-way
plices, '

Just such & route, eight rugped milés long,
connects the tiny towns of Chloe and Flmira
in the hills of central West Virginia. There
fll-yvear-old J. B. Vaughan, astride his pinto
horse, Patl, delivers mail gix davs a week to
about 200 hill folk (page 132).

Camtractors Opérate “Star™ Routes

Burt, as he likes to be called, Is not a reou-
lar postal employvee. He operates a “star,”
or contract, route,

Pastal contracts admonish private carriers
ot transport the mail with “celerity, certninty,
and security.” Many vears ago clerks, tired
of copying the repetitious phrase, fell into
the habit of drawing three stars to indicate
the words: hence, star roules,

Today there gre more than 12,000 star
route conlractors.  Some operate Litge enter-
prises with fleets of motor vehicles: others,
like Burt, work alone, doing jobs that would
be uneconomical for the Post Office to undet-
ke with regulsr emplivess,

Mo=t {armers, however, réceive their mail
vin Rural Free Delivery. o Department sery-
e emploving more than 32,000 regulur car-
riers who serve approximately nine million
familles,

Volkmar Wentzel and T rented horses ope
winter s morning and rode with Burt along
his route. The wind blew gently and warm,
hinting 1 an early spring, and the route wound
pleasantly along the base of a wooded ridge.

But the condition of the dirt road tempered
our delight m the weather. Thawing snow
amd ice had turmed the red earth into gumbn,
s slippery that our horses had difficulty with
their footing on the slopes. Wheel ruts indi-
¢oted automaobile traffie, but before long the
roarte beeame all but impassable for motor
vehicles. Meost back-countrymen, Burt said,
witlked or rode horseback,

We pissed several comiortable frame homes,
Later, as the toad steepened nnd the hills
movied in, dwellmes became small and weath-

(Comtipied on pape 345



137 i i vl i | BT

A Linn=fed Robot Stamps, Postmarks, end Mails Letters for Post Office Customers



Experimental Maill Trucks
Rouse Curiosity
e NV

Last fall. eadly padnted Bode oocks bearmie
Lo | me L, 5. Mall™ appesred on the sineel

LTSS I WHATS aomee looked like overzrown
| uthet retetnl Leled jiie| OF dEmMnuUiive milk—die-
livery trucks L1l weee being testid by foob-w
T TERen

i G ".|I:l!' 1 LTI CGn COR T o porcent m

barribary than when aioob, and be con handle parcel
post, pormally delivered sipara
AL Migmi, Flordn, postmen have teited 14 kine

of yehicles Herg sidewnlk - strollirs  aodmnirs
doleriitke Truckstes Lale odeéls have plast
JE LOE] - EHL Harked alomesmde | [
Mallster. Eventually these and other experimenta
i w1l b N wWitlemgireat] bse B R e Il'l..:'
delivery el LLite coals
Wit proces adl Ji3 msil In this handsom

w This Mailster wears the nulional colors, pow |

L Friadl by Fanerim
| il il TEE rid £ PaEIng
i pifl rith  prlastie. g Fil
Fie | jrdie E

Lt i b ISASEITAE ENILTENIR i
{ =y i KEC i it T i i (R 5T
Woshington, 1) L. Wagon ol e jl




: y
B -1 1 '
. !
1 W

'.""_I.
11 2
e H"""

i




* Clerks Change the Date on Hand Stamps While Cherubs Carol




A Mechanical Clerk Gulps

:..!:;I"- el | i'.l__'- ""h'||-||"-



h

m‘ . r‘.-:q.ul.-.—n. Bl = . il -.-.-l..ul.‘. - )
B “

HO

ETET™ .









FEvervone's Servant, the Post (OMhee

erheaten, usnally with unpainted board sid-
ing and tin or tar-paper roofs,

Ocoasionally Burt dropped letters in road-
side boxes. Shogey Hereford cattle grazed in
narrow fwelds, bui we saw few people.

Riding at o leisurely walk; Burt talked
about his work:

“Had this route 13 years: ['ve ridden Pat
the past 12."

IMd he ever bring in medicine for these
people?

“Sometimes,  Usually ciastor oil or Epsom
salts, Anvbodv gets real sick, they ke fim
out to the hospital, but mostly they do their
own doctorin’,

“somebody dies, 1 often carry word out
to the undertaker. 'moin aoquartet that sings
at nll the funerals, Those davs T hire 8 man
to deliver the mnil for me.”

Bid he carry messages if people put them
in their boxes?

“Well, if it's important, 11 take a note up
the road. But | don't let ‘em seal it—ngainst
postal regulations, | | .

Mail-order Catalogues Add Weight

“Diread matl-order catalogues, They all
come on the same day, seems like, and they're
awiul heavy. Pat can only carry 47 pounds
of muil in these sddle bags"

We delivered letiers at two l-room elemen-
tary schools, where children greeted Pat like
an old friend, and then climbed p 1.300-100t
ridge. Here the narrow route could hardly
be dignified by the word “road.” Woodland
enclosed us; not o field ar home lined the way,
It seemed as if we were in another gge, deliver-
ing mail through the backwoods of o still
yiouthiul mation.

Indian-file, the three of us wound down to
Elmira (one house and o post office-general
store) nnd then retraced our route.  Unosed
w0 riding, T felt as if [ were astride g duoll
rakor.  But Wentzel, to miy chagrin, sat his
horse in comfort all the way back to Chloe.

* Mail Drops from the Sky 1o a
Lonaly Florida Outpost

A Coust Guard belicopter dunebes madl on o eahl
abive Fowey Rocks Light, 14 miles {rom Miami.
In good weather o cable irip relesses the bag onto
the lighthouse's upper balcony; here strong  winds
make & close approach dangerous, and swamen receive
the mail drop from o small bost (inset), The Hght,
130 fect above water, i visible for 14 miles,
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Returning to Washington, 1 called upon the
Burean of Facilities, housekevper extraordi-
nary, which provides logistic support for the
armies of clerks and (ransportation emplovees.
This Buresu mamiges approximately 3,200
Federally owned post offices, spends $32,000,-
000 & wear for rental of space, services the
huge fleets of motor vehicles, and Luys every-
thing the Department uses, Purchases may
range from a lock part %4, of an inch long
1o A conveyor system two stories high and the
diameter of a city block, such as the one at
Cleveland, Ohio.

Many Post Offices Are Outmoded

But the Bureau's biggest headache-inducing
job lies in the noquisition and management of
real estate,  Congress has nol approprinted
futidls for construction of new post offices since
1938, Mednwhile, the Department has grown
too big for its plants,  ¥Most main post offices
in the Nation's 27 largest cities were buiit he-
tween 1908 and 1939, nnd all, our postal offi-
cinls gay, are pow inndequate. AL times mail
must be stacked on plitforms and sidewnlks
beciuse there isn't room inside.

When new quarters must be constructed,
the Departoent induces private capital to foot
the hills, then leases the properties, often for
20 years, Officials peefer this method to Fed-
eral construction, and sav it's cheaper.

The Burcau of Facilities hae developed
plans for a stundardized ultramodern post
office. builiding. A research program is under
wiy 1o determine the best places o put these
new structures,  Present thinkinge inclines to
the use of small downtown post office stations
for the convenience of the public, with proc-
essing centers in Jess congested areas,

The probilem of bulk mail handling, both
here and abroad, is relatively recent, dating
from 0 successful Rght Tor cheap postage
waged on 4 world-wide scale in the 19th cen-
tury. Hut the post, os an institution, poes
back to ancient times,

China's dynasties employed relay mmnners
mare than 2,000 vears ago,  Ancient Greece
amd Rome used couriers, as did the Incn and
Mayn Empires.  The Bible contains references
lir o postial svstem: King David's letter order-
ing the death of Uriah; Jezebel's message that
caused the murder of Naboth: Job's liment,
“Now my days are swifter than n post: they
flee away,”

The Persians’ courier system, which excited
the admiration of Herodotus, seems to have
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bween the model for other pasts, including that
of the Epyplinns.

These communicatinn systems, and many
that followed, were far the wse of nilers; not
the public. In medieval Europe, cities; mer-
chant guilds, even universities set op their
ol posts,  Gradually, however, governments
took over private ventures,

Sotiding of receiving o letter wias Fraueht
with chance in America’s early cofonia] venrs.
Travelers and servants carried messages.
Shipmasters, if so disposed, would take letters
tn England,  They dumped tfeturn mail on
the tables of coffechouses; nddressees. If lucky,
got word of their letters and clafmed them,

several Colonies organized their own posts,
bt it was not until 1693 that an intercolonial
svatem  under English auspices came# mto
being, Service was poor and rates were high,
Many colonists eévaded the monopoly by
using private corriers

Ben Franklm Improved Mail Serviee

In 1753 Benjamin Franklin won appoint-
ment as joint Deputy  Postmaster General
for the Colonies. He increased the number
of posts, introduced stagecoaches, started o
packel service to Englamd. and put the sery-
ice on =ouned financial footing.  Franklin lost
his job prior tio the Revolution and took on the
organization of a postal service for the Revoly-
tionary forces: Where before he had franked
his envelopes with the words, © Free B, Frank-
lin," he now wrate, “B. Free Franklin,”

Samuel Chgood, first Postmaster  General
under the Constitution, emploved o mere 735
postmasiers wheén he took office in 1789,
Eleven wvears later, when the Department
moved to Washington, T, €., it had onky nine
men in itz headguariers,

But the Post Office grew enormously as a
reatless people pushed toward the western sea
With growth came many mnovations. Ino
1847 we began licking postage stamps; fiest
introduced in England seven yvears previgusly.
The regletry svstem wias born in 1833, Three
years Liter we oblamed street letter boxes and,
in 1863, free city delivery,

Other new services followed; money orders,
1864, postal cards, 1873; specinl delivery,
LB35; rural {ree delivery, 1896; postal savings,
1911 parcel post, 1913; airmail, 1918.*

Meanwhile, h néw organieation, the Lm-
versal Postal Union, undertook a quiet revo-
lution in the international field. Organized in
1874, the Unfon bound 22 nations, including
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the United States; in an agresment to for-
ward members’ mail at standord transit rates.
Actual delivery of forelgn letters within mem-
ber stntes would be [ree, This was a tremen-
dous “step, for previously  internntional muil
tad been subject to a hodgepodge of restrictive
tréaties among individual nations.

Today the UPL serves every country on the
face of the earth. A specialized agency of the
United Nations, it maintaing headguarters al
Bern, Switzerland, where technicians assist
members. in amicable settlement of bills and
dizputes. Al least once vach five vears, nations
meet 1o revise their time-tested agreement,

Letters Free To Go Anywhere

You benefit enormoushy from the work of
the Union.  Your letters to other countries
can gn anywhere, free of the passports and
visis which restrict human travel, You pre-
pay the messige with o stamp, nnd the Post
Office reimburses other nations  for transi
charpes en route.

There is, however, one aspect of our own
postal history in which no one takes pride,

During the past 115 vears of aperation
vour Post Office has been out of the red only
18 times:  Deficits since Workd War 11 total
a staggering $3,500,000,000, The interest
alone on this sum costs taxpayers more than
100,000,000 n year.

Obviously the stsmps and services we buy
to not pay the cost of mail handling. Bt
there is wide disagreement regarding which, if
any, rates should be raised, and how much,

At this writing Congress is weighing the
rate quistion while considering a Department
propasal that would hike fees all along the
line.

Postmaster Generdl Summerfield  believes
hiz budlget could, and should, be badanced, amd
he has taken a pumber of preliminary steps
in that direction,

Several tees were ralsed by administrative
action, Congress voted that its members, as
well as Government bureaus, should pay for
their mail instead of posting @t free.  Subsi-
dies for nirmall carriers were transferred from
the Post Office 10 the Uivil Aeronautics Bourd,

These steps, plus multimillion-dollar econ-
omies, have had a salutary effect upon De-
partment finances,  The deficit for the fiscal
vear ending Jume 30, 1954, had been esti-

* Sre “Avinton Lotks Ahead on Hs 50th Births
tas " by Viee Admirid Emory S Land, USN (Ret,
sarowar Geoorarss Macagmwe, December, 1053,
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photoengruving process, could e duplicated
vusily by counterfeiters,” he said. “It's true
that hand engraving, which is distinctive,
offers more security, but the new method
definitely would not be casy o imitate,

“What's more, postal inspectors would de-
tect counlerfeits immeditely, Like Canadian
Mounties, they always get their men.”

And convict them, he might have added, for
inspectors sgccessfully prosecute 97 percent
of the cases they bring into court (page 153).

The inspection service is the oldest inves-
tigative agency of the Federal Government.
In fact, it's older thin the Notion. Ben
Franklin wos the first inspector, although he
called himself a “surveyor of the post.”

Today the service has more than 200 n-
spectirs. Al including Chiel Inspector David
H. Stephens, rose {rom the Post Office ranks
through  specinl  competitive  examinations,
The men receive fruining - criminology and
other fields before boing assigned to districts,

One branch of the organizition solves ad-
ministrative problems, Inspectors given this
tvpe of work might be called efficlency ex-
perts:  They install, instroct, snd mle post-
musters, inspect offices, make monagement
surveys, organize delivery service, and ferret
out the causes of mail delay or damage,

But the service s best known for iis
“whodunit”’ slesthing, largely the province of
the investigotive branch. Tnspectors must cope
with a wide variety of crimes: mail fraud and
theft, post office burglaries, the mailing of
bombs and poisons, forpery, counterfeiting,
armicd robberv—ithe list s endless.

Solicitor Adds Postul Inspectors

The Office of the Solicitor backs up inspec-
tors in bringing criminals to justice and in
purging from the mails material that is ob-
scene, subversive, or defamatory,

Five modern crime laboratories aszist postal
detectives In their work. Stocky Albert Som-
erford, in charge of the Washington, D. .,
laboratory, has nabbed many criminals with-
out setting foot from his office.

He showed me a few iricks of the irade ns
we thumbed through typieal cises from his
current file, For example:

A thiel had smazhed a small post office safe,
apparently with an ax. Inspectors had taken
imto custody a shady character whiy owned a
suspiciously dull ax; but they wanted proof.

Samecford handed me two magnified photo-
graphs.  One showed every chip and nick on

The Nationa) Geographic Magazine

the cutting edge of the suspect’s ax. The
other reveiled that those chips amd nicks
matched impressione left on the safe.

“Thiz proves that the suspect's ax did the
diny work."” said the Iab head. “It clinches
our case.”

Next he showed me a money order,

*It's been ‘kited'—ratsed in valug, Num-
btrs were erased, others substituted. Do wow
see the erastre?”

I didn't—not until he gave me enlarged
photis of the numerale. The erasure lonked
like an eroded gully in the magnibed grain of
the paper.

We inspected counterieit stamps. They
seemed genuine, bul under a microscope  the
engraved lines appeared tentative, not nearly
=0 hold as in Government-printed postage,

sSomerford displaved other tools of his
trade: lie detectors. an ultraviolet lamp for
otserving laundry marks, samples of every ink
manufactured in the United States, hand-
writing specimens, apparatus for soil analysis
—these nnd a host of others,

Laws Proleet Scaled Letiers

Today, in postol as well as in political mat-
ters, there is 4 gulf a5 wide 4s the universe
between Communist nations amnd the Free
World,

In the darkened lands behind the Tron Cur-
tain few people dore put in a letter their frank
thoughts, their fenrs and :

But in our own land your sealed letters en.
jov the same legal status as the personal
papwers vou retain in yvour home. Both are
guaraniesd against unreasopable =earch or
setziire,  They cannot be opened and examined
without legal warrant.

Perhaps the democratic function of our
postal service is best summied up by this in-
scription on the City Post Office bujlding in
the Nation's Uapital:

MESSENGER OF SYNMPATIY AND LDYE

EERYANT 120 PANTID FRIEXDS
CONSULEN OF THE oLy

BND (F THE SCATTERED FAMILY
EXLAENTE OF THE COMMMON LIFE

CANMBIEN OF SEWE ANG ENOWILEIDGE
INSTHUMENT OF THRADE AND INUUETRY
PEROMOTER OF MTTITAL ADQUATNTANDY
Gt PEALE AND O Goofvw il

ARLONREG MEN AND NATTONS

Thal, in e=sence, I8 your Post Office De-
partment, the evervday servant to whom an
old saving pavs this tribute:

“As long as there are postmen, life. will
have zest!™
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tio.  The pholographs were the first of Tibet's
capital wnd were so extraordinary that 1 de-
cided to u=e them to fill the 11 pages (pmge 63F).

“When 1 went home, 1 told my wife that 1
expected to be fired for filling 11 pages with
pictures. No magazine had ever done such a
thing. But my anxiety was so0n dispelled by
members of The Society stopping me on the
street to advise me how much they had enjoyed
the hrst photopraphs of romantic Lhasp, - Sev-
eral davs later T wias elected to the Hoard of
Managers, now the Board of Trustees

“In February my cousin, William Howard
Taft, then Secretary of War, told me thol the
War Department was publishing in Apnl (1905
the first Census Report of the Philippines, Hlus-
trated with many photographs; and he added that
the National Geopgraphic Society could help the
Government and the people of the Philippines
if T told the members of The Society about
this intercsting publication, Al my request, Mr.
Taft instructed the Censos Director to lend The
society the copper plates of any pictures in this
magnificent reporet that 1 desired to reprint in the
Natmonal GEocearuic Macaring.

“T selected 32 full-page plates for the Apnl,
1905, Magarme. At that time we had not suffi-
gient money to engrave 32 plates.  That Philip-
pine number brought a flood of new members,
so many that 1 bad to reprint the issuwe.  Our
membership soured from 5000 in Jamumry to
11,500 in December, o gain of 130 percent.

Dr. La Goree Becomes Assisiant Editor

“In September of that eventiol vear (1903)
I advised the Board that The Society had enough
money in the bank to relieve Alexander Graham
Bell of the $100 per month he had been con-
tributing to the National Geogtaphic Society,
from April 1, 189%, to December 31, 1904, And
in the same month [ engaged John Hiver La
Gorce ns Assistant Secrriary and Assistant Editor.

“When Dir. La Goree joined the stall of The
Society, it was a small erganization of only 10,000
But his responsive nature ond keen intellect rec-
ognized the pessibilities abead for The Society,
nnd his generous heart was stirréd to identify his
tife with 0 work that promized 1o promote effec-
tively the welfare of mankimnd,

“With everything The Society has done since,
he has been identified. Many of our usefol amd
interesting projecis he originated, He has
labored with love and ceaseless energy to help
develop the oprganization and brng it to the
dignified position it now holds in the life of our
country. His unzelfish devotion and loyalty for
49 wears have given me the inspiration of a
wonder{ully happy friendship.

“T wae plensed 1o advise the Board in 1907 that
we had enough surplus above expenses too hegin
antugl appropriationd for geogruphic research
The Board made the first grant, $1,000, (o ossist

The National Geographic Magazine

Comdr. Robert E. Peary, USN, to discover the
North Pole.

“The November, 1910, number marked snother
miléstone for The Magazine when 1 ran 24 pages
of photographs m nstural color. No magazine
had ever printed so much color in one issue. From
that day to this the Narmoxnat GrocEarHIC
Macazixe has led all periodiculs in the gquality
and momber of its coler Hustrations.

“When in 1920 I was elécted Preddent of the
National Geographic Society, I recommenided
Dir, La Goree's election to the Boand of Trus-
tees and s Viee President and Associate Editor.

“And, on the advice of Mr. Taft and Treas-
trer John Joy Edson ( 1901-19355, 1 fmmediately
arranged for the reincorporation of The Society,
so that, instead of a Board of Managers elected
annually, The Soclety l= protected by a Board
of Trustees elected for 1ifie

Melville Bell Grosvenor Joins Staff

“In 1924 my son, Melville Bell Grosvenor,
graduate of the United States Naoval Academy,
elected to join the Narvmxar Geocrarmic staff.
He has proved an alert, indefatigable, and gifted
editar, and i hix 30 vears' service he has con-
Lribsuted greptly to the progress of The Socety and
itz Magazine. Beginning as illustrations nssistant,
he served in every editorial department. Many
features of the NATionaL Geoonarse Macazmee
as wie know it toduy sre his creathon.

“In tho ahsence of the Editor and Associate Edi-
tor in trovel and on vacation, Melville Grosvenor
hn= had divect charge and responsibility for the
make-up of The Magazgine As Senior Assistant
Editor be has picked and trained an able group
of wvoung editors, writers;, photographers, und
cartographers,  Thus | have bben favored 30
years by the presence of a strong on beside me.

“Nine Presidents of the United States. (rom
Theodore Roosevelt to General Eisenhower, have
honoredd  the Notional Geographic Society by
taking part in its proceedings.

“1 can never fnd words fo tell yvou gentlemen
how grateiul I am to vou, ond to all post mem-
bers of the Board, for giving me the oppor-
tunity to serve the National Geographic Sodety
for so many yvears: and for vour many personol
kindnesses (o me, 1 have enjoved immensely
working with vou, but now Mrd Grosvenor and
I, with regret, feel that the time has come for
me to retire {rom the sirenuois responsibilities
of the Precident and of the Editor of the
NaTioNaL GeEocrarHIic Macarne

“The membership total of the National Geo-
graphic Society today iy the Jargest in the history
of The Sociely—2.150,000. The fnances are in
excellent condition, and the resoures of The
Society stronger-than they have ever been

“The mnges of The Soocty's exploration and
research projecis are many, extensive, and [m-
portant. The NaTIONAL GEOGRAFHIC Nacarine
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| SIXTEENTH AND M STHREETS NORTHWEST, WASHINGTON &, I, €.
JOHN OLIVER LA GURCE Prsadist MELVILLL BELL CGHROSVIENCHEL, Yisea Pl eyt
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MORE REASONS TO GO ON THE B & O Among the muny

Automabile and Truck Bodive and Wheels, Railway Passenger Cars M I ares

ratlronds which are placing new equipment in their crack trains,
o mipke them even more inviting, comfortable nnd safe, s the
Baltumore and Ohio Railroud.

We have recently delivered to the B & O a group of duplex
roomette-bedroom cars built of stainlesssteel. Y ou can enjoy themr
quiel, smooth nde, therr all-"round luxury on sach fomows troins
as the Capitol Limited, the National Limited and the Diplomat.

While providing the newest for long-distance travelers, the
B & O hos also brought greatly improved service 10 commuiers
in. Pittsburgh, Washington and Haltimore with Budd self-
propelled RDC ruil diesel cars.

Ihe B & O'tymfies the new philosophy ol railroading, which
recognizes that when you provide atiractive equipment and fine
service, people prefer 1o nide in trains.

Ihe Budd Compuny, Philudelphia, Detroit, Gary.
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PIONEERS N BETTER FRANSPORTATION
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Airline passengers remember, with confidence,
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these _ﬁ" i.i'||' ;l'JJ;:'J’.f.IrHIE} t]J’ the

Lockheed Constellation family of air transports;
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Cllrne.
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FIRSET p.’ﬁu:lrl:'u:d tratscottdnental and sramsoceats
airtmer i the $90 moph, cloa

FASTEST arrims the Morth Adinne,

BIGGEST air fransport moservice—with room o a-

comunodare § commodious separate cabuns, meluding
|

a luxuriows club lounge.

uNMsSURPASSED coinforn, lexury, decor and afrpMsine-
menE—with meeiot specially ereated for the turbo-

comsponid. Super: Constellation by warld-renowned
devazmivr Henry Drrevius:

Mont advanced airconditonig.

Mone air circulution per pasergor iiite

W idest alale i the pemeiied raaieh ol

Mate Livatary farilitnes
UNSURPASSED 1 airhme rlr-l.'=L'Ii"|'I-I.'i.". A e '!1-1|E'-:'r
Constellation aitlme seirts service e vy mcinithy el pear
and mto 1H%5.

UNSURPASSED I wIPHificant civ—1o—ity  Emaving
tor prasseitpers—produce of added speed,

Spacd fr el verly wlien G nnearis prisciical - fimesdi e,
irith it lecise equal dependability and comjor.

— ——

The tarhvesomggainmnd Sugher ComarelTarion iffers nniurpacind” praceical,

dvvendubile, comiforsdihle tiniesdeine. When, with mep design or potder, siywifieantly preafes
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OF DISTINC'TION
THI EINEST!

FLY CONSTELLATIONS AND
SUPER CONSTELLATIONS ON THESE
25 WORLD AIRLINES:
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TRAVEL QUIZ
( FOR JuLY )

Which sea has the greatest average depth ?
O Cariblwan [0 Bering T Mediterranean

weurly twine a= desp s the two e .'I'I.'-.--'

s the Uaribliwsin, I|’-l g s rext,  Lhien  the
Miditerranean, Whether vou trovel on zea or
Y ey mnnes sadiely, convemently o Th

|| | 1"'-..I|-l||l |':.:||-- €k L% I:|---l

i el Uiy voul can codb fher
What country leads in fisheries production ?

1 Russia 0 LS. A 0 Japan
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What state has the most national forest area ?

1 Monstana 7 Idintras [ alifornia
Owver 20 mphldog arres of natbenal loresis g
Idaho fiest place. Then California. then Mon.
e W hmivvet vt setk vour sestile wondis
nrotect vour travel money with' The Fi
Mational Hank of Chiears Trevelers Checks

| svemient. Depmmipnations of 210, 33
&S00 S100L ek 4 distinctive coltd Ter sxtes

Lak Toe them at woor hank,

The First National
Bank of Chicago

Travelers Check_s
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4 grand seasons-
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This man is a Sailor

Hiz poame i Tom Hunt But he's affectronatels

provides affidavies of behavior that are guar
Ciklled "Groude AT

POINE voVEDers O as anteed forsave yor Lrom the dochouse. Gratebul

these because Tomn s felks from cosst o coast will verify this
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Mowhere ashore 3 there s beloved o sasla ful cluhs of his own wshore Bur he's a sailor

jerk, for "Grade A” dispeoses with unbelley- he just can't feave the g3 he loves
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Such men and such spirit give the Sunliners
If persomal taste calls for triple or quadrople  Comsttetion and Independence the wonder-
admuaration: for yoaethfal 1

e
afmgty, s javen b fal

dips, Tom has anl
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il 18 et [n the parance

of tewmen the Consptunon and

lndependence receve che hiezhest accolade
I

ravel jusn ifrosie. Torm chev re called

Evenines, he preside over the Boat ' Bot-
tle Bar anid should vou &
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pappy ships.”™
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AMERICAN EXPORT LINES
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THE SUNLANE TO EURCPE ‘ INDEPENDENCE » CONSTITUTION

Gibraftoe, Commen
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MOST POWERFUL
ROOM AIR CONDITIONER
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Thie 1954 Fedders is beautifo] entade . . . powerful
inspde, proved an tesis more powerful than many other
pobceent sty corsbipionees ! Fododen exclosive ¥aby pe cvage
orator gaves you 33% more cooling area . . o greater
eserve capocity for hot, meszey duvs. Greater hliermg
il artr-cleaning aren. And vou oot grepeer deliutniils-
Foiitg oty Gisi, e s visb beok Tandes the looel”

whien Yo by a reond air cotidiipeiaer, Laok at piewer-

fu| Fedders!

FEDDERS gives you
Push-Button Weather !
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A
BOTTOM
OF THE SEA

g
Srom e
ff

TOP OF
THE WORLD

ROLEX

psue, dopendily

i the same year wihen the e of the world was

at last conguered by the Rolex equipped Everest expedition,
the Rolex MR fuliiig ;Hluil:-.l_-..’ aospevial  Owseer  moded watch whach, alfied oumside
the Bathyscaphe "Trieste” submerped o 10,530 feer

and afeer surfacing was in perfece condition | . . keeping perfect time

With rhe pew-found spormn orare nkan=diving™ amd =8 @ resuls of
fecpesci tesringe, Rolex o now able tooadd to the eguipenent of  skin-divers
Wt 0 Gnigue, oW waier-prool, pressure-proat watch . che "Sobaariner

This intnmnent hao & speoad ratuting bezel, cnabling the usel oo determine
clapiescd  frme o 4 glare. fOT ImsTance, 1t |-:-|-|,'=- a dIver kTt o how much
et B buis Beefoge hus supply o air Wikl ran oo, The "Submanne:s” has
alrsd all the sdvanragss of & step waich wirhh aine of the camplication
Lincondmonally. gudranteed against zny witer pressare heie 13 enorhel

ruly incomparable Koles maset e

HE SITRE TO WRITE FOR THE SPECIAL FREE BOOKLET ON THE ROLEX "SUAMARINER™
W

ROLEX

e

-
THE AMEBERICAN RO EX WATCH COAMPOLSATION. « S8 FIFTH AVENDYE = NEW YUK 1W, N

Myurior the Nationn] Qengranliie— 5t dentifies you



Sew, | told you they'd find uvn o iohie
when they saw your
Amaricon Expross Trovelers Cheguetrf™

0% SAFE—ESPEMDABLE ANYWHERE

AMERICAN EXPRESS
TRAVELERS CHEQUES

THE BEST-ENQWN CHEQUES IN THE WORLD!

Tops in acceptability —
thats American E

LITEaS

Iravelers ':.:|ll'fllnli'.‘1'.

Instuntly known and ace predd
eeerpchere! 1000 saf it
lost or stolen vou pet o

wl, Buy them at
any BANK, Railwiy Ex
or Western Uni
Only 75¢ per $100,
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HAPPY SHIPS TO AFRICA
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COLOR PRINTS

From Your Transpare

Prints from any positive
transparency.

,',|.||||-|."

e Vsl

:-L'

o ANSCOD COLOR
" KODACHUEOME
- ELTACHREOME
51!* 5! 52
FE-EIEE‘E.IH-E. Araro-Bhbidhrams
b3, o -.,r,: 11 ‘ma i S TR T =B

DUFU‘EA-’T-'"':'H-.HIH ) 5: sach o L0 6
Dy, B-Td, B 3EX]

{Dlﬂi F‘ I I....EDE ATDH[ES Grargetesn Sta. Wassh, 7, 0.C

]
raphir— 1t liletitifins Yo



L II. "-_ ] N o Sa=F i 12

-hu-"l--n-r-:h- Ii:n:'l|.£||..:|-;
""" WE LaTE 1Y
'-l." ::_a_"' L I_-_._".

It cosis money to
manvufacture insurance, too!

Some people think the difference between the money roceived in
premiums and the amount paid out in claims, represents the profit s
mile by Insurpnce companies.

J . i ;i

But like any other industry, insurance hans production costs and 8 oy

piye federnl, stote and local taxes i b
|

Sales, service and eliims oflices must be maintained, which, in the  Fer the nams of
caser of Americn Fore require the services of 9,000 direct emplovecs o neerky Amer

and over 40,000 agents and brokers lea Fors agent
coll Weszsitern
Ag will, the capital stock Insurance companies sUppOrt OTEANIZA-  Unien by num-

tions enguged i lire and nrecident FFTI‘H'I'IH-L-H and arson mvestigation  ber and ask fer
whose activibies have saved many lives and made yvour imsuranee oost  Opereser 25
less than it otherwizse would.

¥ The wndériniling profif of the dapital stock insurance com panies oy aberogid
iesy than | Ya cents vul of cuch preminm dollar received over the last 10 years

For Peoace of Mind Inture with

* The Continental Insprance Company * Fidelity-Phenix Fire Insurance Company
* Niagara Fire Insurance Company % American Eagle Fire Insurance Company
* The Fidelity and Casualty Company of New York
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SOUTHBOUND?

EASTBOUND? l
Fgz
- WESTBOUND?

L

NORTHBOUND? S

shead,
news from home, money from the bhank
and weep you v fouch with the omoe!

WESTERN

Telegrams will get you rooms

-
L

mnd Pars, 1o O ane
iy trps. Yol may vl
exifa Grbes, plus Pans,
W iy phe. Wissl an

of 54 extra-
10 1 13
[or 1he [are
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Yiurt all thess cities, To
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See your TRAVEL AGENT or

TRl fhetd e
im Eureca Than ony

irndeEllanf it &iilene

SCEVLESETBFEY AIRIINVET SV ETEN
30 Rockelaller Ploza, Dept. G=-7, MNew York 30 MY
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S STOP MOISTURE
DAMAGE FOR GOOD !

Just plug in i
the -E]Ttﬂf.iﬂﬂ

FRIGIDAIRE
Electric

DEHUMIDIFIER

Only 18% " high—20%2"* lang — 11 W " wide
Ponitively controls mos |||n in basement Fi iy
cls BEls, ||',|'. FisiT= |,I.JI| i || fe— 1 WY |_i|: =] ared

iy iy JOCOLD cia, fit
fhag mto. any
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where Tioisturs
converient o ket
minet it ‘.i"r-:ln_ll el rrps '-":'-:n'-_j el
condensed anad || cted in container. I
Al floews 1nto roan

NoiEture |s

filtered

See your Frigidoire Dealer for further details. Or
write for free folder to Fogdamwe, Dept. 2250,

thavion I Uhln In Cannda, Teronto 11 Onturio,

W2 Built and backed by Genoral Matars
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Carry hondy torthbrush k2t in
poe et pirse, gvernight bag,
Fiull-mmme [wlsl [ R w M T AT NI
L ol
e Yrigaletis-mmi K iLFE ).

Breah tesff d frrmes

10

Fepsodent, in plaskic
& OEay—
help prevest Iootis Qecodt .
refresli | Bl Thicf st
Tote-Draeh at Dept., §

Lreeyg aliaren, Heaiity sl

Tote-Brush Ing., Chicage 14

Don’t climb stairs-

Go Sﬂ’fqmﬂﬁ; ! /

For thowe who tamnot or thawld not climb sPaies
— hese =2 Tone-floor convenience o Saleglasd
e Pkl UM, Pilby il Peefull A0S . Pl e

wichk Zasily, Quickly imiabied, shectoically ofor { I
atod, moderate coet. Hecommanded by doclom
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Are you the master of your car?

M PRI E S % O |.|'.|'-r|r_|: ".Jl ITH LR IIII“III 1% -|r
AMmMeTicEns especil by dunme surmier Wi

the countryside = so mviting. However, sence Lraffic
& heavies! dunng summentimse, long vicabion g

. of short weekend dnives cun e haranlous

Sailely auithorilees Aay Lhal ..|.1'..-r||1j_' CHM DS Sl

umdd moe olessant amd relavine  f all drvers leam

ity 2 B =¥ e LI X I
W keen their cars under control n viaeving rodd.

wosklher and trafthc condibjons.

o deiver should ever *take the wheel” Wwhen
preocoupmed, oo fhsed of [atgmoed. YWhen percep-
theery bd dhmered, o one can be sure e can contro
s car. 1 vou are ptanmimng g |l'|||_' vacalion tour, |
1% Wiase I |._|_:_'i' the 1o lorw'd Lete in - nned lor viour

ivwwn wilely and thal o o Bers

[Tie mckpornty o avcsibenls due (0 hrue oocur
after long periods ol dewving. I leng distandes miusd
e, poce yoursell to v

peliime HiRed, BEvou do feel tred, pull ofl the rosd

I"_' Il 1% |_-I.I|I I RS

and ke a shorn ne)p

[ Tie commpetent dover dlwass bedips Comirol of his

car by traveling at wafe specds. The rmale-of speed 13

il the vroulest sinple {octor on aulommaobd e Soch-

donts. In fact, if existing specd laws im every state
peme nndly observed and enforced, many thou-

cirkcds of livet coukl b savedd every voeas

For safer summer dovime, here are other precin-
Liors b ke

1. Follow other cors ot o snde Jistanoe. This
REESATT) & LN of coursg, should e increased ai FRECTIR N E

|
Ty | lie weski et s [

2. Always be aled 1or what other drvers may
do, and try Lo antigipate their posdble mistakes

3, Keap o sharp lookeut lor pedesiruns, eape-
cladly at migrht wond when [TLssiing Lhroweh coneesbod
EIEHES

4. Have your car régularly and thoroughly
rheckad by o compwlent moechanic, cspecially be-

Fowre Lk o Jome Loy,

I voru e o relaved and alert driver. and observe

pll rrathe and Stely PeEuRILONnS, Summer motonm:

can be fun. I
——.__-_____I._.
| F _.-:1

Meiropalilan Lile Insurance Ca. I=+ T ?

| Madisan Ava., New York 10, N Y, /
Phcasg semud et the e Doneket,

T d I

Name ——

Ciry Siada




The new 19%% | Chesrules Delsar Couwpsc Wairh ehiree ereud ol
U]I."I."II'." (v i |...:!|-..I.|.||I | E ol iboo mi 1=l

Four good reasons why new Chevrolet families
are "having a wonderful time”. . .

That family up there has everyrlung ic takes
o enjay a wonderdful vacanon—including
a fnhe place to go and a fine new Chevrolet
10 e them thefe

In fact, no other car hts so benutifully inco

all your famuly acovites all the year "round

FIRST OF ALL. there's a lor of prde and
pleasure tor you in Chevroler's lasting pood
looks. It's the only low-priced carwith Body
by Fisher. And fhar, you Eknow, means
smarcer stylng outside -and m, and more
sclid qualicy through and through.

THEN THAT FINE AND THRIFTY Clhoeviole
performance 18 always a specal pleasure.

Chevroler s |||L:|1-L'||rur=rl.r_&5.:c||' lu_n':.';'r—'[|_ii:||.

est of any leading low-priced car—brings
'1“.'|'.J||||.|||'_'f, QUICKET '!'."*-'I'l'.lll".‘.. .|||l.! FEEF LT AL
gasoline savings, o,

AND BEST OF ALL, MAYEBE. I5 [II¢c Ccldyfer,

quret, uncomplimmnge way your Chevealer

keeps on poane wherever and whenever vou
want o go. You can count on It [o St
quickly and run smoothly nighe or day, fair

wenther or !Iiilnl_ (AVET o !-!IIJE_ Il"!I!.I_ IIII'.' _-.r'-lll

FOURTH BUT NOT LEAST, vour Chevroler
dealer will be IL'_|..l|.J g shiow vou how
beautifully a new Chevroler will At vour
!.'ll.lll_’,ﬂ?[- toa. For [-.lll':i':l.lll:‘l; 5 |l||,|._|_'-_! |_:|-_-||.|'.l.
rll other lines of cars. . . . Chevioler Division

of General Mowors. Detroir 22 Machiean

YEAR AFTER YEAR MORE PEOPLE BULY CHEVROLETS THAMN ANY OTHER CAR!

5™
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How manv timwes vou've said,

"Whaet | want ma Coke —

medaning s Mal!

Yes, Cocd-Cola has & place

”':TI'”"L!- elee can fill, M 1 b 1T %
the mutehless Haveor .

ever welcome, afwpvs del ok

UIE thie Teel of .-.r-..|.lr-r.:

refreshimient after o palise

with we-cold CocaCala,

Whatever ir s, 108 mnde Coke

the most askedstor solt drins

1] r||-' -.'|-=I||i.-.

ACGEET i & AECIETEREDS TALDT-WANE

"~ Theres this about: Coke ...

“iIt couldnt be better”

EEFETEIEAT ", THET DS iDL SOMEPFENT



‘| his is the magic
of Kodachrome

Photo gra phy

Some wonderful day you'll load
1 miniature camera with
Kodachrome Film and shoot.
When your pictures come back
they're color slides . . .
breathtakingly beautiful
when you project them
on a home screen.
And vou can have
sparkling color prints
made from them, too.
This is the magic of
Kodachrome
photography.

Easy, low-cost way o Kodachrome pictures . . . The
"Pomy'' Is a dream o losd— oo Gln thresding teguieed, Average
setringn marked i red mve box-camen -'u|:|1]'-:.1. iy, Aot

filem stop, film count. Fine, fasc f /4.5 lens means Crisp, clesr color
pictires bncoors or out, Al this ar surpmsingly modernste price,

Rodak Pony 135 Camera, Model B, $34.75
Flasholder, $7.95

Muny Kodok dealess otfer convenienr terms

e e dwle Fedrmal Tze
wheme afiple e biy itad de
Bl B L Rdiige

N R

Finest medivm-priced Kodak’s newest color To show yvour slides . ..

color camera . . . Kodak Camera .. the Y Bantam Kindak «ffers u full ronge 4 4
Signet 35 Camera, Unrd- i with rane=hnder, af fine projectors sTarting ,ef'. > -
villled Ektar )/3.% Lins 739 lenn, autoiatic con- with the "Merit" shown  Jd n
'.l|!|||'-|l.-| r.1||'..'.".‘|.'|.]:'r pLrfan fratls i||_ I'l._|||_.]_5.|.r_"_| iRt ||'l-|.'||_|_:_ 'I:I;_"”h | Flewart -

mane conrrol, S87.50. with Flmahaolder, cose. 878, lamy, [Ofode cond, . 'y

Flusholder, $7.9%, Camery omly $59.75, only 323,95, <

Eastman Kodak Company, Rochesrer 4, N. Y. g




| NATIONAL GEOGRAPHIC BOOKS
new Treasures for Your Library

S§ AT

The Book of Fishes
Rl | Adds to the Pleasure of ﬂnglmg'

W Ksos Ave. Chicagn 41 THE NEW il poge edition of thizs fompus book
| revised from "r 'r'-'u'l""]"' Al GEOGHAP 1'

MAGALINE, presents 136 sall- and fresh-watol
Fabheg ond ooumtle creatures ol the |.| & Iled
tures 116 COLOR PAINTINGS, 81 photographa in
COLOR ond 170 In monochrome. ond 15 Ioacing
lhg chopiers. Richly bound: 7"=210%"; 58.50 in

5 6 Poss. slsewhere, 5675 in U, 5, funds

You can see distant detail clearly
and beilliantly only if vou choose

2 binocular of advanced optical | srﬂiki“g Bifdﬁ with
i da design and precision _ - | Cﬂlﬂl’ CﬁmEl'ﬂ

manufactuere. Trouble-

CHOOSE r¢ service throughout
a binocular a lifetime of use can be

vours, too, 1if yvour

binocular is of
sturdy  mechani-

cal design and |
consLruction.

FREE

32-PAGE | v
Pt CATALOG Aitian Closeoup of Hummisghis

't na e o A "'L.._-L ITIOMARY, 328-poge book of wildlila

Tells abour tests you

| | LE 113 |__| veg of 331 ACTION
can make betore you :- £ l"' |Hu"".l37 "|F‘|| d |n moncchs T
BAUSCH & LOMB [ Ry sl o1 3 (owtery  from  the ":"'H' ik "'7'7-.?-‘-|'1=|L
MAGAZINE! with sagrossing toxt roveal sRCIDin

i-lvlm Helps you select o of the bird world. Hondsomely bound; 7 2i0%
model best suited o £7.50 in U.5. & Poos -!.f-z--.-.'.r-.".'- £7.75, 1.5, funda

VOUr usc. W rité to

Bausch & Lomb Optical Co., 10931 NATIONAL GEOGRAPHIC SOCIETY
Lomb Park. Rochester 2, New York. Dept. 407, Washingten &, D, €.

the Masticnel Geographic— i |Qantiies yab



Powerful proof!

PLI.'.'F.I'!I!-"I:I!. Erecric rowen is the lifelidood of
industry 1oday, To help provide ample power
for continuing industrial growth in the modern
Southland, many new coal-burning power plamts
were completed in the latter part of 1953 along
the lines of the Southern Railway System. Suill
others sre now under way or plinned for the
immediate futare,

These new or enlarged power I-iu nts alome will
consume a lotal of more than 131 million toos
of coal anoually, This s only one million wons
less than all the ecoal we handled in 1953 —and
more thin three times the total doal tonnage
oripmating on the Southern in that vear.,

More coal to muke more power to feed more
industry! Powerful proof that big things are
happening in the South today.

" Look Ahead — Look South ™

Mﬁ.iﬁﬁtﬁ__—

o5,
“f

. The Southern Serves the South .

SOUTHERN

RATLWAY SYSTEM

‘ ‘ L N NTTE P PR BN E AN

Mantion she Natioaal ';.-'rr.rlir-||!|||'—:|' idantihes you
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additional information. By mentioning The Geogrophic, your inguiries will be assured
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NATIONAL GEOGRAPHIC
CumuLaTive Inoex, 1899-1953

1952-53 Suwupplement Available

THIS two-volume Index is
avallable at low cost mf &
sel or separately. . Volume |
covers the NATIONAL GEO-
GRAPHIC, 1H0C-1046. Vol
ame [l indexes 1947-51. The
new supplement (o YVolume
[l covers 1052-53. Volume
IT nlzo features a history of
e National Geogriphic
mogiety end iz Mapanne
by Gilbert Grokvenor, '|-||'i|]
119 jllustrations. The com
plete, two-volume, 1L200-page Index placeées at ].'r-u-
finger tips, same 30,000 references to topical hend-
ings, places, Nature subjects, authors, tities, maps,
and pictures. The Tndex and Magatine together

whether vou have only a few back nummbers or all
fe0-— make a well-organized gasettzsr and pictorial

reference work, an wmparalleled fund of world
miormation

Set of two vols, 1800-1051, 55,75 in U. S, &
Posz.: alsewherse, 3625 Siagle wvaols., r_iml.'-:

B00-1046 or 1947-105%1, $3.00 each in 1. 5, & Po
elsewhere, 53125, 1952-53 Suppl. to Vol LI, “.’.-J..I.II'.I
pverywhere., Postpaid. Obtmnable only from
NATIONAL GEOGRAPHIC SOCIETY, Dept. 407, Washinglon &, 0_C.
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