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Steel: Master

of Them All

By Arnert W. Arwoap

With Dlusirations by Staff Photographer Willard R. Culver

tion rests upon iron and steel. It is the

master substance by which man conguers
both Nature and his fellows. As Kipling's
verse has it:

“Cold Is for the mistress—ailver for the maii—
Copper for the ceaftoman cunning at his trade ™
"iood I cried the Haron, siitshg in his hall,

“But Tron—Cold lron—isy mester of them all”™

Today man has leamed once again, in the
pwiul tragedy of o global war, that military
mastery and world supremacy rest upon steel,
the modern form of fron.*

Any beach on earth can be taken, at & price,
prow ided trained men are prepared to spend
epotrgh steel.

Nearly two thousand wvears ngo Pliny de-
scribed it as “the mosgt useful and most fatal
Instrument In the hand of man."

While World War IT was still under way,
Maj, Gen. G, M. Barnes; then chief of Re-
search and Development Service, Ordnance
Pepartment, of the U. 8, Army, said, “In
=J:lr final mmlyﬁl& fire power is steel and still
maore stedl,”

But, almost bevond measure, steel mokes
the products of peace as well as the weapons
of war.

IH PEACE and war alike, modern civiliza-

Every Tool a “New Hand"

Evervthing man creates is made by his hand,
tlirected] by his brain, or by a tool which is
merely an attachable and detachable hand.
Each time a man lays down one tool and picks
up another he geis a new hand.

As Thomas Carlvle said, “Man s a tool-
nsing animal . . . Without tools he is nothing,
wilh tools he i= all.”

Machines in turn are nothing but complex
tonls, and man’s progress can be measured
lnrgely by his ability-to build such tools,

OUnce his tools were made of bone or wood
or stone. Todav tools and machines alike
are mide overwhelmingly of steel, and with
their coming clvilization swept forward like
a mighty flood.

Steel, of course, is not the only metal of pre-
eminent vilue to man. But other metals und
materials cannot be used unless steel comes
intn play at one or more stages in their mining,
transportation, refiming, and muchining,

But steel is not only the tool of modern
civilization: it is also largely the material
which hias built our way of life. Tt provides
the structural basiz, the backbone, and, to a
vast extent, the actunl sinews as well,

When the defense program was getting un-
der way late in 1941, William 5. Knudsen
suidd that steel wos the “material to start prace
tically evervthing going,”

It is so common, useful, and essential that
we take it for granted. Tt is 20 intimately a
part of our daily lives that we pass it by un-
ot loed,

But there is hardly a human need, even for
water, fond, and clothing, in the supplying of
which steel does not play a vital part,

Tfall the iron and steel in use in this country
were divided up equally among the inhabitants,
each man, woman, and child would have more
than 17,000 pounds.

Each American soldier, sailor, and Marine
fought with the aid of about 1,500 more

® See “Metal Sinews of Strungth,” by Frederick G,
Voazhurgh, Natomwar Ooicearine Maosnose, Apnd,
1042
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What the Housewife Wants o Know: When Do | Get 8 New Washing Machme:

Woaalers mstl compet with iirmia bidi mil Felrgernlor 1l X1 drda-rolléd sheet which ks 4 fim
lamaruli s 1hs SinpeEy 18 bemmpr irthy Hmdted, manslaeturers can el ondy thelr alocatiions Ht LG L akries |
Pofeelnin Stieel worker speivs white enamel on =teel tubs v bl overbBenel conveys them b JUsSEiHE oven
The svermes small American bome cabitalns & 000 potinds af ateed ool iron [(pose 4181

notinds  of steel in World War 11 than in  ber sign; the manhole covers on sidewalk and
World War 1. pavement, the Mo Parking signs in {ront of the
It is estimated that more than 40 percent  embassies, the grillwork and lamp hxtures on
of -all the factory workers in the country earn  the front of the buildings, the fence aroumnd
their living bwv making steel into various the Observatory grounds, the gates at th
proviucts, - front entrance, ahd the hus-stop signs on both
For all proctical purposes, steel i3 every- sides of the avenue
where and is wsed by everybody., We are Hut these are only trifling wnd superbcial
ew feel pnway from it. evidences that steel is everywhere. It 15 in
, : homes, kitchens, farm buildings. sarages. of
A Versutile Meial fices, stores, hotels, and fartnries . T1 is ih
[ mail my letiers in front of the Norweginn  airplanes, automoblles, raillway lrains, Streel
Embassy in Washington, D, €. On the oppa-  cars, and ships. It s in the air, on and under
site corner 5 the Romanlike palace of the  the ocean, and on and under the ground
vposiolic Delegation, amd across Mazsachu- Steel takes the form of o tiny pin, but San
sgits Avenue are the grounds of the Naval Francisco's Golden Gate Bridge 15 also madh
L servalon nf 1t (page 417).
The letter box itself 13 made of iron or steel; The dome of the Cupitol in Washington
is the trafbc-control box next to 1t, the happens to have dn mmon cap wiich welghs

rau'._-. piiire Lhin i

lnmppost A few feet away, the local sireet sign 8,909 200 pounds, and in the shoes of the man

on the lamppost, the U, 5. route (240) num- who walks underneath it there are on th
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Steel Leaps San Franciseo's Golden Gate in Three Spans; Only Steel Could Do It

Compam steal’s airy colivob, which carmies some 18,000 vehickes n day, with stone’s massive archas bearing
s {rickde of trufie, Into this 5 206-Tool bridge (including spproaches | wont POSUIHA) Tens ol Hecl '.'II_:--'.EI:I!I tn |ond
10 mides of freight card end 1o endd, Twin towers vise a= high &3 hi-story builfings.  Hethlehem Steel budlt i,




which hold the hooss
liggether, ana Lhe pipes
which chrty In wiler
s, and electricity and

dustries, airplanes,
automoblilés, amd loco
motives—all use st
tubine, or pipes, for ab-
solutely vssentinl func-
tions. A steam ratlropd
leComative has aboul
one mile of boller Ll

g | pags
Pipe in the Home

Hut i i< in the ord:-
My home that pipe is
Vi |||:|||._- neces<ary
for It forms the Das
ol - cleanhiness, - saniia-
CHHER . COomyenunde, 4
fort, and health

Even the small hotse
1as 1000 sl of iron
rosteed pape, Lthe Inrges
moidern  dwelling s
nuch 2= two miles, and
n hig office structurs
lEe the |'.I:.;ll'|' |
Building a= much as
| 50 majles

The avermge [amily
wns far more than
5000 pounds of iron
i e ven the
most primitive hillbilky
hns A knife, an nx; and

Steel, Sharp, Durable, but Cheap, Serves Our Food

hicee kmivy and tor CEinll i LiliTiss it e toetal strmm Eo it b i
3] hovy wore colled, tomblod, and buffed, Stampme dies formod o nd PETNAPS a gun. i the
] Ty
b lle AL B, Wiaillsre & S, Wallimelord, Connecticol, the @y cutlers AVErie IoUseEnO
rachked Tar a i in e LTk Ll HikRy 1t will emeree wiath i CiEi i il mch !l e're Jret Imany -'i||'|'

werage O pleces of steed, mcluding 38 lasting  When irbn manulacture first ot successfully
nails and tacks, 21 l':'.'|'|l'l- o =omelimies 4 iniker w 1Y 1IN the Calonies o 1644, the metal
lace L wnd cnst into pots, kettles, and tonls,

But the home s where we should renlly ook Podoy we spend at least a third of our Tives
rosteel. Even the average small house haz:  on steel wire, for not onlv bed mattresses hut
3,000 pounds, and, if iron be Included, 8,000 some picces of stulfed furniture contain 1,200
:I-II|I|I|- I s doées nind nclwcle the tamily 'i'fi-l_'- e Irom l.'.:rl_ | are 32
sutomobile, which 15 found in front or m back I'rom the samée material come the ordinary

_||_|I.|_' Every h IE=E "ulll mobiles coniain rikl '.'.'.I_I_n_-'| SPOTINES, ARG wire oot harers -_
15 different kinds of steel, the average pas- picture wire, bird cages, bobby pins, hairpins,
nger cir requiring 3,400 pounds, or more paper clips, and knittineg needles (paces 419
We don't see stéel a3 such in a house, YWhat and 434 gnd Plates IV and VI
wie e 15 8 furnace, o Kitchen range, a sink In fact, one estimate 15 that 1530000 differ-
erator, radiators, hot-water heater, ent usec have been reootded o steel wire

I eir
i o ki il hhuick #E ko - f.1 Lol
washing machines, amd bathtubs, Much of | I'here are nlmost 500 possible combinations

15 hilden from view—he naulds and sCrews that go mto hoirpins and bobby ping alond
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Stminlesscsiee]l Cooking Vessels Withstand Attack by Fluids and Flames
Bare]s : ‘1 [d, stminfess stee] has grown (o oh anoild poodoction ol mobe han AUCLIEE] Tans
Cookimgr vessels alone tale abogt 14 tonss,  For dilfusion of hest over the Hame thes pots have copper
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v In the war forced a rapid development
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sheets with tin, since in this way 60 percent
w more of the valuable tin 15 saverd
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World War II dramatized steel and drove
home the fact that il s evervwhere and thal
Il used by everyhbody

Lraring the war this counlry produces] Dwite
s much as the three Axds powers combiated
In 1940 and 1941 we increased our capacity
I3y an almingd ---|I:.L| Liy |.||-.|I-- Frtir
prroduction In 1940

Tad AN hgh

nrmieel forees had o st T
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units, pirtable bridges and linding
helmets, bayonets, ITUCES, teRps,
STs, hombs, guns, #and ships.

A battleship such ns the Missowri calls jor
ns many tons of steel mmgots and castings as

alloy-

pomedium tank. weizh

shells.

gvme 7L sutomoliles, and tust the

dee] trinsmission of -
as much as three automobiles,

Ythough ind other metals fipure
Lnrimedy alloy
plays vital roles.

v number of new steel allovs were developed
during the war for use in gas-turkine engines
for alrcril " an withstand ereat ex-
tremies of heat and cold, rangine from tem-
peratures of approximately 12007 F. down
Iy an asctic 657 bplow il 35000 et

fet propulsion presented new prolilems, be-

case 0f the _'|-_r_-'!=: temperatures it awhich the
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engines operate, But research on stee] nlloys
aml ponstee]l allovs made it possible to
proximately 500 degrees higher than had been
possible in the past (page 451).

A four-engine huml:u:r has 1,000 steel springs
in ite fuselage, engines, and armament, the
node guns belng almost literally chains of steel
springs.  In fact, almost no weapon, from
mammoth projectile to small pistol, can oper-
ate without ﬂ:lfi.ﬂﬁ,!-, which do not genernte
energy but control it by absorbing, storing,;
and releasing it

All over tht- world our Army and Navy
planes landed on mats which were made of
steel =ections,

Tens of thousands of steel huts became the
inevitable landmark wherever American fight-
ing men were quartered.  They were flown o
places inaccessible by rail or ship,

One of the largest orilers for steel ever
placed with a single company was for tubing
for the 1 340-mile-long wartime “Big Inch.”

Fortunately, our country had a large Te-
serve steel capacity when war came. More-
over, steel-mill products are much the same
whether the final use is for war or peace,
But even with these advantages the indus-
try’s capacity was nithing like epough faor the
rapacious appelite of war, and to increase it
meant overcoming a peculinr, @n extraordi-
nary difficuity.

Increasing Steel Mills" Capacity

“The difficulty wns that new steel mills them-
selves require enormous amounts of steel
Early in 1941 it wasestimated that to increase
steel capacity 10,000,000 tons in the follow-
ing {wo or lhrH: vears would “abstract™
from the supply of steel more thian 4,000,000
tomns,

In ather words, the tools and buildings to
make the sieel to make the weapons of war
had to be made of steel themselves.

Thiz problem wis =olved, as Secretarv of
the Novy James V. Forrestul expressed it,
“by the resourcefulness and adaptability of
ﬂlbel:EltH.!l industry and the will of a free

e

It was done by what s known as the

“scrambled™ rather than by the “grass root”
method; that is, instead of building entirely
new  plants from the ground up, increised
steel capacity wis oblamed mainly by adding
to, rounding oul, and balaneing existing plants.
This gaved both time and eritical materials,
10,000,000 ingot tons’ chpacity being added
at the cost of only 800,000 tons of steel in-
steacd of more than 4,000,000,

This method had the advantage of using

existing experienced management and all the

The National Geographic Magazine

colluteral service facilities, such as water,
steam, gas, and electricity na going plant.

Some seconidhand euipment was mover
from place to place 1o round out productive
capacity. In one instunce, a whole-abandbned
plate mill was moved from Youngstown, Ohio,
to Houston, Texas, Except for the electric
transformers; an entire alloy stedl plant was
built of used materinls, assembled from differ-

lnces,
largest single war need for steel was
for plate—plate for the two-ocean Navy, mer-
chant marine, tanks, heavy trucks, locomotives,
muchinery, and endless other war uses.

Since there was no time or materials to
build additional plate mills, more than
3,000,000 additional tons of plate hod to be
miade each vear in the continuous-strip mills,
which had been built ot an average cost of
315,000,000 1o £30,000,000 each to roll out
light, ribbonlike sheets for automobile bodies,
refrigerators, and tin cans.

Sheet and strip steel is thin, and the mills
were equipped to coil up 1,000-foot lenpths
on hig spindles as they came off the rollers.
But plates for shipbuilding are too thick to be
coiled : they have to He flat.

In no way stumped, the steel industry
fastened to the ends of continuvous-strip milh_
the frames of old, unused boildings to provide
more Space in which 1o luy the plates fiat.
Heavier shears to cut it, and heavier cranes,
conveyor tables, cooling beds, and handling
efuipment were added,

Muore than 3,000 separate projects to en-
lirge steel capacity in the Interest of national
defense and war were undertaken,

They ranged in cost from a lew thousand
dollirs to mony millions,. An addition (o
the famous Homestead, Pennsylvania, works
required the removal of 1,500 buildings and
2. 700 [amilles.

But mechanical ingeouity, ypical as it is
of our American way of life, does not explain
the mirncle, the wonder of steel.

Why is steel found practically everywhere?
How can it be produced in such prodigious
quantities? Why i3 it the raw material for
“fnbrication,” or conversion into an almost
infinite variety of durable 57

The answer is that steel is not a single
commodity but a wide wvarietv of distinet
malerinls and commaodities, collectively known
ns Csteel.”

There is no concise, satisfactory, or com-
prehensive definition of steel. The word &=
merely n general term; the name is not wsed
to denote a definite peoduect. It 4 a clnss
nome, not a specific ome.

Before 1938, until work on the atomic bomb
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Steel : Master of Them All

disclosed several new additions, there were 92
recorded chemilcal olements that constituted
the known physical matter of the universe,
(M these no fewer than 26 are used in various
proportions and combinations to mike steel.

The steel industry is no assembly-line prop-
asition where parts aré pul together into
n finished product, as in an automobile plant.
Rather, it creates from the very e¢lements
af the physical universe material that did
not exist before.

There are two indispensable steps in steel-
making, First, iron ore is turned into fron;
second, fron is turned into steel.

Enrth's Surface Abounds in Iron

Fortunately, one-twentieth of the earth's
surface consists of iron, and workable deposits
of iron ere are found in mony places:

By far the largest part used in this country
comes {rom the Lake Superior district, where
it is foond maindy in six long: narrow ranges.
Chief of these is the Megabi, 90 miles long
and 2 to 10 miles wide, the word “Mesabi”
being Chippewa Indian for “giant.”

The accessibility of this ore is one of the
chief refisons for the extensive use of steel
in America, particularly in wartime.

Being close to the surface, most of the
Mesabl ore is dug from open pits by power
shovels and removed by trucks or trains of
cars, As many as 13 (erraces are dug into
the sides of a pit so that shovels, trucks, and
trains can operite, Some ofe is mined under-
grommi { Plates 1X, X, and page 457,

Specialized rilroad equipment carries the
ore downgrade the short distance to Lake
Superior, where it s transported in huge
ore boats 1o the lower ports on Lakes Michi-
gan and Ere, from Chicago on the west
to Bufinlo on the east (Plate XIV).

These ore hoats make a practically con-
tinuous shuttle or endless chain of yovnges
during the navigation season  from  about
May 1 to December 1, each boat covering
some 40,000 miles during the period and stay-
ing In port only a few hours.

During the five winter months. ice and
storms take shipping hazardous. TIn addi-
tion, the are freezes like concrete nnd will
not flow from the “hopper hottom"' railrodtd
care into the pockets of the loading docks
anel thence into the holds of the ships.

Lake Superior ore proved to be a gizantic
stock pile for war purposes. This was be-
cause one ton of ore is normally *‘developed”
for each ton mined, This means that the over-
burden is removed and the ore got ready for
mining, even though it is not taken out

Thus production can be stepped up very
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guickly, or slowed down, with low mainte-
nance costs pnd litle adverse effect. In the
gingle vear 1942 more than 92,000,000 tans
came down the Lakes from U8, and Canadian
ports, or nearly eight and a holf times what
Germany produced in prewar years,

Iran exists in the sun, stars, nearly all hard
rocks, the sea, mineral waters; plants, animals,
andd in practically 4ll soils, But, unlike some
of the other common metals Jt is not found
in Nature in a free, or metallle, state excepl
in metearites which have fallen from the sky
and in some unusual Invas in Greenland.

The ore from Mesabi and many other places
is really a form of rust, soft, rich, powdery,
and commuonly brick ved in color. By putting
it through the blast furnace, this rustlike ma-
terial i restored, or smelled back inmto metallic
form.

To turn out iron, blast furnaces must be
fed huge quantities of coke and limestone,
as well n= ore.*

Cirdinarily, more than a fifth of all railroad
freicht consists of materials going to and from
stee]l mills:

In 1943 the milroads moved to steel plants
ahout six and a quarter million carloads of
siuch materinls as ore, coal, limestone, scrap,
manganese, chromite, and other special ores.
Two million cars were provided to haul the
finished stee]l away.

Thus the cogt of handling and transporting
raw materials is of major importance to the
atee] industry,

Naturally, most blast furnaces and steel
mills are located where the costz of assembling
these materinls and of shipping finished prod-
ucts to large markets are economical.

They are usually located on the shores
of lnkes or rivers, not only because of cheap
transportation but Lecause the industry itself,
when working at capacity, uses four to five
times (laily as much water ns all five boroughs
of New York City, or more than 3,000,000
gallons & minute.

A single plant, that of the Bethlehen
Steel Company, at Sparrows Point, Baltimaore,
averages daily more water than the city of
Baltimore, The Lacrkawanna plant of the
same company at Buffalo uses daily more
water than the city of Huffalo.

As a rule, ore moves to ¢oal rather than
the other way around. Coal is bulkier and
deteriorates more rapidly.  Extra  hamdling
hrenks the lumps of coke and makes them
upsuitable from the viewpoint of size.

Az n result of these and other natural forces,

® See “Conl, Prodigioes Worker for Man." by Al-

bett W, Atwood., Naroxsl Geooxarmn Mairoy,
Muw, 1944,
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steel production is highly concentrated in such
places as Plitshurgh, Pennsylvania; Gary, In-
digna; South Chicago, THinois: the Lake Erle
ports: the willevs beétween Liake Erie and
Pittshurgh; Birmingham, Alahama; and east-
et Pennsvivania and Marviand, with such
stee] centers ds Bethlehem uhd Sparrows Poinl,

Appalachian Coal Meets Chile's Ore

At Sparrows Paint coal from the Appala-
chinns meets cheaply water-borpe ore from
Chile.

Diespite the wartime erection of steel plants

m Utsh and Californin, the grestest tonnage
increase in production was in the Pittshurgh
district it=elf, which includes a number of
industrial satellites in the surrounding arens
of Pennsylvania, Ohio, and West Virginia.
I“Etlle.mJ'l is still far und awny the outstand-
ing symbol of the Steel Age.

I stowu] putsiede the giant blust furnace No, 2
at the Edgar Thomson Works of the Carnegie-
Ilinois Steel Corporation ar Braddock, Penn-
svlvania, looking at minfature tlr_'-ﬂr—lﬁr MCHITI-
tains of ore stored agiinst the u_'nmlng winter.

Not far beyvond these stock piles were the
hills where General Braddock and his army,
inclurling the vouthiul Georoe Washington,
were so disastrously defeated by the French
and Indianz In 1735, The ground where we
stood had felt the tread of Braddock's triops
as they marched from the Monongahela River
to the ill-fnted bottleheld,

Today the main line of the Baltimore &
Ohin Railroad runs directly through the Fdaar
Thomson Works, and the le:m. Ivania skirte
along the edge.

Not long before my visit, No. 2 had hung
IJ}'J i world's record for turming out 1,975 tons
of iron In a single day.

Here and there i various parts of the coun-
try are the ruins of more than 1,000 early
blast furnaces, How much smaller-they were
than thase of today i shown by the fact that
fewer than a thind of this number were enough
to supply the entire country with iron during
World War [I,

A modern blast furnace is 1 huge brick-lined
steel stove, about the height of a ICstory
huih’![ng- Tnto it ore, coke, and limestone are

“eharped,” or dumped, in proportions of 12,
tr, and 3; that is, 2 tons of ore, 1 of coke,
and Vi oof limestone ( Plates XI1 and X1I1).

A blast furnace is practically in continuous
nperation, running for months or even vears;
it stops only when repairs become necessary.

Tornadic blasts of air, heated to 1,000° F.,
are blown into the furnace to promote the
smelting process, Al least four tons of air
blast arve needed for ench ton of iron produced.
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Coke and limestone release the iron from
itz chemical prison.  Without coke it would
be necesary to use charcoal, as men did for
many centurles, and without Lmestone it
might be necessary to use oystershells, as the
New England colonists did.

Inearly times England wias threatened with
denudation of her forests to ohtdin enough
charcoal to make the fimited amount of fron
tequired in those days. To get enough char-
coal to make the iron and steel needed now s
unthinkable.

Limestone converts the nonmetallic materi-
als in the ore into slag, or cinder, which
rises to the toap of the metal bath and is re-
leased every few hours from the higher of
two tapping holes; while the molten iron pours
out of the lower hole, _

I noticed that a 1,000-walt Aoodlight in
the wall paled inty utter insignificance as the
molten iron and slag, in all their fiery splen-
dor, came roiring from the furnace.

Although slag has many uses, such as rail-
road ballast, cement ingredient, and highway
and roofing material, s much 8 produced
that only a small part of it can be utilized.

A modern blast fumace i p verv costly,
mechnnized, Targely automatic chemist’s shop,
highly efficient, and gigantic bevond the lay-
man's mind to grasp, a gorgantuan Buck
Rogers” dream.

In the bowels of the earth fur below the
lurmace H=eli 1 watched materials continn-
riuﬁy come and go, with no workmen in
sight,

While T turned mv head for a few seconds,
an automatic train had come, almost silently,
dumped 7,300 pounds of material within
a few feet of me, gnd had gone without my
even seeing it.

True, on one train that slid past =at o
workman, and reassuringly on the seat beside
him was a pewspaper opened to the sports
page,

How Pig Iron Got lts Name

The iron which comes from the blast fur-
nace is known as ple iron, because in earlier
days it was cast in sand molds, from a main
runway to smaller runwavs or depressions
on one ot both sides, and these runwavs hid
a fancied resemblance to a sow with a litter
of suckling pigs.

Invention of a casting machine changed
all thi=. In any case, most of the metal
is no longer cast and cooled into pigs, but
goes. oo m a continuous process in molten
condition until it ends up ms steel rails,
structural shapes, hars, tubes, and sheets,

Althourh stee]l can no more be made with-



434 The MNational

i i i Frin i i ILEFHNE [HD BT |
il =1k th ' i TR W Wit
Lit L EEFI LIEAT) FEAN CEn e "'Z.'lll' '-'-l-!'il'll-
. i g,
| I i i1 {Urnace s onl Lhe Kincleraal-

sleel, pig iron must go

1T i three other LY TS O]

furnaces— Bessemer, open hearth electrii
& ntinuous pricess, or “preserving the

o rehent bt permiis

the e 1 - fTAYV] mMove vEsh mEaEs |
Mt eril

!' i < 111 T il !I|'|| i |‘-!'I| |'||'-||||'I
coRl and coke, but also pas, ofl, tar, rHich

|
and electricty In 1945 th
i

sedl enctigl [t e | 2 A T
enolerh natural zas to heat 134.470.000 house
RIRTH |'|.||I:__|' rlecircii i ||| 1 3] oM LUK

[ iariiabies

_rll |'_-_’|".| Il.'.-|' 1:.!:__:::4" ;ZZI'

EAS produced in t 0
st furnace should
when enrichs FHarnisl
CiwWer i

Il":!: Ll an

rrinil
steel berins to elow o
i Lempserature of 1.0
[n the gpen hearth
L00° is the ruli

- AN
I TR
be renched in the ar of
LI l'|| CEFIE Turmsce
vithoiugh
il1g |'I!l'
mirst he
will

Ilr 1 [ -II!
CEseELill :!
cimtrallisd or o
destroy the fur
Thus steel men
% 1EliL]
Beal bl
L% rl-_|I|

Lhe relractonr he T
irnctory bei @ firel 1
nil sther heat-reststing
lnine material

I.l' i | I il |

a1 i I 1] I
i v | contit 15
|| i L LN 1 l
L L1y | T Iaks [ | -
grRlian, OF ereal sl
[t b= not unasunl for
v steel plant to cost STO0,000,000, More than

I 1 |:.|T| |'|I'

-.::II i .||'.I -I-.il'-ll I:'Iill" -!:II
- | |
In opernting a single o

year one company spencs 3123

EISET A

| maintain telenhone |!|. lelermanh conlect
between [ plants and offives.

A\ gde

s Henry

From lron ."'l.-ﬁ'_l.' tn Steod

untl @an Englishman

n 1856 announced his discovers

Lt whiis minl

B Wiy Lo '|-_||'.||'_;. ture 19 withdrul 1] 1
1 o L) =

i OTIYEFLET finllowing experimeis o im-

Prove e '|I!:I.|il". of cannon for the

W ot
the uses of moder

An American,

il enotgh stee] |
civiliztion
Ill'nl:l!:.l el ilscviEredd



Steel: Master of Them All

the same moethod of making steel at prac-
tically the same time, when he trid o
produce malleable iron by hlowing air through
a bath of molten blast furnnce iron.

Kelly's family thought himy insane and
forced him to go to the local doctor, who
fortunately was so well educated in science
that he realized that the oxygen in the air
was in it=ell all the fuel that was needed.

Steel had been mode in small quantities amd

by laboribus processes for many centuries, for
use os cutlery, edged tools, and weapons,
such is the swords and s of ancient
Japan, Tndin, Damnscus, and Toledn, and for
medieval armor,

But the Bessemer converter, coming at the
same Lime that coal and coke replaced char-
coal as an industrisl fuel, first made steel
available n the commercial guantities needed
in modern life.

The Bessemer process, together with the
even  more productive  open-heirth  process,
which came nfter the Civil War, ended 1
Iron Age and ushered in the Steel Age. thus
making possible the internal development of
America.

A Bessemer comverter 15 a pear-shaped, tilt-
g vessel, holding from 15 w 35 tons of
molten pig iron, into which 20,000 cubic feet
of air are blown per minute. It tokes only
15 to 20 minutes to make Bestemer steel,
whereas  the open-hearth furnace, although
Il:nlding a much larger charge, takes 10 to 12

{NIrs,

A Bessemer converter puts on one of the
greatest shows on earth, Tt iz sometimes
cilled the “flame thrower of the steel front.”

Millions of railrogid passéngers en route
to Pittsburgh, Cleveland, Detroit, and Chicago
have been thrilled, especially at night, by
the colors of n Bessemer in action. The
flames reach high in the beavens and mnge
from' ruddy red through burnt grange and
;{%Felmw 1o blinding white [ Plates XV and
SV L),

Az the Pittsburgh district mills are nearly
all on river banks, the scene at night is
doubled by reflection in the dark waters.

Open-hearth furnaces normally  produce
more than @0 percent of all stee] made in
the United States.  They are large brick rooms
with basin-shaped floors: the name
hearth™ comes from the fuct that the floor is
eapdsei] to the sweep of the flames,

The opep-heéarth furnoce has come to have
# pectlinr significance and wvalue in our
modern economy because it uses about 50
percent or even more of scrap—that s, of
used steel. Thus it saves an enormous quan-
tity of ore, as well as fuel pred mestone, which

sliderable.  No doubt many surplus ships
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winld otherwise: be used o make pig fron.

In this way steel can serve man indeélnitely
and can be used over and over again. Tt
is: lost only by rust, 1o a slight extent by
abrasion, or such rubbing away as takes
place, and by being lost at sea.

It is not wet determined whether ships
lost at sea in World War 1T and steel scrap
left on the hattlefield can be economically
salvaged, but the amount of course is con-
will
be broken up for scrap, The ill-fated Nor-
manidie is estimated to condnin abowt 53,000
tons of usable steel scrap,

Unfortunately, for some time before the
war we sald a considerable proportion of our
sirap (o Japan. In the five or six vears he-
fore Pearl Harbor we sent that country more
than 7,000,000 tons:

The Uses of Serup

Steel mills buy huge quantities of scrap,
wmetimes 30,000 carloads o month, or more.
One Ohio mill bought 80 carloads of umised
military landing mats g few months after
V-1 Day (FPlate X1 and page 451),

But half or wwre of the scrap used i
presduced by the mills themselves, This is
possible because, in the cotrse of produocing
steel products, there are constant diseards
from trimming or cropping, boring; etc.

A good illustration is the cvlinder of a
military airplane engine, which is onlv 10
percent as larpe as the origing] block of steel
from ‘which it is made.

This kind of scrap = known ns “home”
or “run-around” scrap, and naturally it is
In continuous circulation.

The open-hearth furnace is charged with
molten pig iron, scrap, ferroallovs containing
mangunese, limestone, and various so-colled
alloys, a3 required. Only the alloys are put
in by hand {poage 451,

Practically the onlv food which the elec-
tric furnace consumes is scrap, although some
molten iron may be used. On the other hand,
steel may be “duplexed™ by being put through
the open hearth after it has been made in
the Bessemer, or even “triplexed” through
all three furnnces.

In the electric arc furnace, large sticks of
curbon, called electrodes, extend down through
the roof to within a few inches of the metal
bith, with electric arcs to furnish the heat.
High temperatures are reached very rapidly
in this way and are subject to exact control.
Although the process & more expensive than
the Bessemer and open-hearth, and production
much smaller than either. some of the finest-
gride steels are frequently made in the electric
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These in turn go through further rolling,
and finally we have the “finished” products
—rails, tubes, plates or sheets, bars, and
structural shapes,

It iz a fascinating sight to stand by the
roller, who controls the operation from his
platiorm, or “pulpit,” and watch an ingot,
or bloom, or slab, lumber steadily and se-
dately along toward its destiny. Somehow,
steel seems to be mnking itself.

But of course it does not make iseli.
For a product which i so common and which
costz about 3 cents a pound for the ardi-
nary grades, oo amazing smount of core
is taken in itz prodoction,

Samples nre tested constantly, all the way
from the carloads of ore leaving the Mesabi
tr the finished uct. Some 37 analyvzes
are made of an 180-ton open-hearth “heat.”
Buring & few minutes in which 1 watched an
apen-hearth  furmace, severul samples were
taken out and sent (o the laboratory.

Une company alone has more than 170 dif-
ferent Iaboratory organizations. Another com-
pany has 1,500 metallurgisis, chemists. and
lnboratory assistants, not only in its labora-
ories but in its mines and mills,

Yel muoch discretion must be left (o the
workmen themselves, Htﬂﬁimukinﬂ 15 highly
mechanized, but since many of the opera-
tions are not routine or repetitive, they re-
gquirg decision and judgment on the jnf:.-

The Humuan Touch in Steclmaking

Steelmaking 1= an art as well as a science,
Digspite all the assistance which the techni-
cal men can’ give, despite all the chemistry
ind physics at their disposal;, only the melter
or assistant mielter in charge of the furmoace
can devide whether the time has come to
tap or not 1o tap, He must look at the
hery mass, through his colored glosses. and
he must draw out a sample 1o see if it has
betome steel, just os the howsewife mus
tdrow out a little quantity of chocolate syrup
to see if it has become fudge.

The steel industry is pearly devoid of trade
secrets,  Small technical improvements are
made by individual melters or other men in
the mills, snd for a time these may prove
to be of bhenefit.

But major developments, such as the elec-
trolytic tin-pliting procese, are usually patent-
dble and are licensed to other companies,
As soom as samething new comes along, com-
peting companies either take out a license or
develop a similar process or product, possibly
by & different route: It is a common saying
among the metallurgisis that as swdm as o
sample can be had, one company has 4 lead

The Natonal G:Eilgrnph]t h'!ugu?.h:.l:

of only six weeks over its o itors.

In the complicated industrinl world of
today steel must be made to do a particular
jab,

The automobile, airplane, petroleum, elec-
trical, and chemical industries, to name only
n few, demand that special steels be ma
for specinl purposes. This can be done be-
cause steel 1s not o single thing; it is almost
anything, and it can be given almost any
mechanical property.

A single practical illustration 1s the foct
that the maximum depth of many producing
ofl wells has been increased from 3,000 w
more  than 13500 feet by providing steel
adapted (o ofl-well drill pipe. In a few other
instances, test wells have been drilled to more
than 16,000 feet.

A more bizarre lustration is the fact that

a Jg-inch stee! plate can be plerced by o
spike made from the same plate, if the spike
ig properly heat-treated.
_True, we vsunlly think of steel as strong.
Comparing - it with other materials we sy,
“This is stronger or weaker, harder or softer
than steel.”  Chaucer and Shaokespeare used
the phrase as “true as steel,” and Milton said
that a woman who has chastity “is clad in
complete steel.” The word itself apparenthy
comes from the Teatonic stakal ot $fag, mean-
ing “"Brm or “rigud.”

But sensible men do nol uze stronger ma-
terinls than are necded for their purpose, Tt
is an incredibly foulish waste to use the
same kind of steel in nn awning fxture or
barn-door hinge that is used in an airplane
engine.

The steel that into a soldier’s helmet
must have enough give not Lo crack when
stumped out. But it must be hard and tough
enough to resist buollets and shell frogments.

A Dblock-buster bomb requires  glasslike
hardness on the outside plus toughness on
the inside. A plowshare should be soft in-
siffe to prevent breakige amnd hard outside
to prevent abrasion. Razor blades must e
strong, but théy can be made cheaper i
brittle, beciuse it is easier to grind and hone
brittle steel,

Exhaust vilyes must not warp or bum.
A bridge must withstamd stresses and strains,
An oil-well drill that goes through thonsands
of feet of earth and rock must keep its keen
culting edge., An airplane crankshafl must
have strength, plus ability o withstand +i-
hrations,  An automobile fender requires duc-
tility and smooth finish: above all. | must
Dyermad.

In the offices of the American Tron and
Steel Institute in the Empire State Building
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Automatic Fingers Lourl Flat Steel o i'i|1l,' and Weld the Ediées Without Pouse

1wl Borizont I II..:. T-"!l!”.' re [rerfer -I""I L= iy -:l'_:'.lll
; - | -i- .III |--||I|.:| ||. Illll- il

Passind Boek and Forith Between Cnont Rollers, an Indof s Flatteoed into a Slab
Here the glowing stee]l thonders through & rollme-stmed e the plate mfl




Indot Maolds Line Up to Recoive spultermng, White-hot Steel from a Spoting Bessemer

diter eooling amd solidifying in the yard= at Youngstown, ingols go lo the stripper. There cranss with spec
Poaspes eftgupe the luEs on the mobds and Tife them from the Ingsts.  Thes the Blocks "soak™ in meefired furm:

thew am of relling lemperature. Ingots produced by thi Bese meer converter weigh 9,000 to 15000
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“sooking” an 22007 Heat Prepares o Steel Ingor for the Rolling "-.iil,l'.-. it

Ill_ [} e .I e neal Tromm i T nE :I:- ki -_i L ETOR .!-. i1t -|I-| Y I hid
mil] where It fa {ofrmed nto blooms or slabis (Plate XVIL). Corrugatine h




Steel -

in New York T held inomy hand four small
picces of steel, all cut from the same sheet
but each hardened by a different treatment.
The first could not be bent at all without
breaking: the second took o right-angle hend
safely: the third couldbe bent nearly hack
N ILH:!'H without n fracture; and the fnurﬁh

not only back on itself but also Ir_ngthwim.

A Swip Thinner than Paper

[ also held, carefully s0 as not to cut
my fingers, a plece of strip steel thinner
than the paper on which 1 made my notes;
it was 0015 inch thick. It would have been
mstructive Lo place this tiny ribbon beside
one of the main girders that suppori the
Empire State Building!

Let w5 bear in mind that in America the
more modern aspects of the science of metal-
lography, which has 1o do with thé internal
sirocture of metnls; po back only o/ about
the beginning of the Eﬂ*th century,  Today an
entively new grain structure can be creqted
by controlling and manipulating the heating
anil cooling cycles in steelmaking,

What this has meant in the manufacture of
bayonets ated helmets, 1w mention only two
out of scores of thousands of products, needs
no elaboration

But just as fundamental is the fact that
steel can be given a wide range of physical
properties by adding to the molten mass cer-
tain regulaied proportions. of one or more
ather metals, known flor this purpose as
alloving elements,

All steel 15 alloy steel in the sense that it
s compeosied of two or more elements,  Bul,
as crrmmunlv used, the phrase applies (o
steel in which -im.]i elements as manganese,
nickel, chromium, molybdenum, cobalt, tung-
sten, and vanndium—t_ht seven principal al-
lnying element=—are added,

Some alloy steels may be iwo or three times
ag strong as simple carbon steel for equiva-
lent sections.

In sme cnses they are made to resist rust
amd in general toomeet the demands of indus-
try for high-strength products, notably in the
ever-incrensing speeds and stresses of modern
trunsportation,  Jet propulsion made further
demanids (page 421},

While the usés of alloy steel run up in the
thousands, the first great demand came from
the antomobile industry. o fact, if the auto-
mobile had conwe nto use muoch earlier lis
development would have been very slow, he-
cause alloy steel was not vel available,

Of the many familjes of alloy steels the
public i85 most {amilint with the stainless
varieties, becavse they are used on the oulside

Master

of Them All

lmrfmﬂ of maillroad trains and for kKitchen
qunt_

WEIF.I'II reduction has been a popular
flogan, especially since the war, We hear
much of lighter-weivht trains and  automio-
bileg. “Lighter” materinls are all the rage.

But there is no such thing as “Hght” or
“heavy' steel.  All steel weighs practically the
same, except for insignificant differences doe to
different allovs usedl.

What is mennt by lightweight steel is usually
some formy of allov steel which, becanse of its
superior strength or toughness or hardnese or
rust resistance, does the some work with the
use of lesz material.  In ather words, more
work s done by o section of the same size,
or the same work is dope by a section of
smialler size,

Most of the elements used In steel alloys
normully come from strange and remote parts
of the earth made better known to us in the
recent swirling fortunes of war.

Nickel came mostly from Canadn, but also
from Norway and New Caledonid. Man-
ganese came from Russia, the Gold™ Coast,
Bragil, and India; chromium from Southern
Rhodesia, Union of South Alrica, Greece,
Cuba, New Caledonia, Turkey, and the Phillp-
pines.®

451

Allay Steels in the War

The war was lurgely 2 war of allov steels,
Not only the weapons but the tools and ma-
chines that made the weaponz had o have
alloy steel. In wartime the greater cosis of
the electric furnace did nol so much matter
(page 435), although alloy steels were and
are made in the open hearth as well,

Diespite the shutdown in importation of
many alloys because of submarine warfare, i
wis possilile o get Dy,

One reason lay in the recovery of alloys from
serap piles.  Many thousands of tons of nickel,
chrome, and muhhﬂtﬂum were abtaine] each
vear through the vse of scrap material, In
fact, as much as 95 percent of the nickel
used o toughén certain steels was obtained
{rom scrap.

The best-known wav in which the critical
supply of alloy elements was stretched was by
creating the National Emergency, or NE steels.
These were ‘lean” alloy steels that proved
just as efiective as the “nich™ ones.

®See, In the Namoxat Gepcuarinie Macaemie,
“Treasure Islands of Avstralnsin,™ by Deuglas L OF-
ver, June, 1947 ; “War Awikened MNew Caledomia,™ by
Enra e Chetelat, July, 1942; “Hraefl’s Polent
Weapons,” by W, Robert Meare, Janusry, 1944
“The Sociotvs New Mup of Soviet Russin,” Decom-
e, Ytebd; am] “loidia’s Treasures Helped the Allfes,”
by Johkn Fischer, April, 1946,
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Hurd Steel Makes Solt Beds: o Third of Cur Lives s Spent on Wire Springs
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felt horders o an inner-spang motiress gl kenosbha

It required no Inboratory work to projec
the NE steels—merely a few days around a
conference table of the American lron pod

Institute on the part of metallungiss
difTerent companies

his whs
':|-'f 15 = ||r-:|.-:|,|'|!l-.-! a2 MM I;Ii'l|l'-.-'|l-_-.' I|"-'"'-r_".'--—
' larger nuiin-

S leed
Irofn
becase research had several vears
namely, that small amoants of a
her of different alloving elements would prove
gt as effective ag larger amounts of fewer
.I|:|l'. 1.

It was jortunate that the theory winrboed
pul 1 practice, First, there wasot etougzh
allov materinl o ||I'-.l'~i=f-.' the rich mixtures.
Lhir Buseinns im theld ;
defense of Stalmerad negdedd
Thetr demand on th
urrent : it could not

Secomd ong and cnst
but successiul
certain types of stesl
LA was mmmediate and
wall for wvears ol clev el imaent
They needed our superior alloy stes] at once,
anil they pot it.*

In pracetime steel will natirally feel
olther materinls—{rom the
metals, such as aluminum and mae-
amyl from plastice and plywood, In
the competition among different sul-

L lorators

[T} =
petiticon  Trom
“hht

[HESERITTI
fact,
stnnces never cedases, whether in peace or
Lhe lizhi

= _i |
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AT
ol working
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b hose Simmens Lompany empioyees =W

metals may feel the competition of stainless
atge] .

LM great ymportance 15 the fact that
i conrrhimate with ateel
obitained] where
matertls,
il e
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materiials supplement
CHten the best resulis are
union ol two gritps of
ml aluminum, steel

there 13 3
such as
OesiEm. ¢LC.

[his is likely to be t
tion of abrplanes.  automobiles,
birzes. as well as in the interioe
ol moddern trains;

he union does not necessarily  consist ol
metale mlone.  There areé prodoucts where steel
.|I'||| ';||1-"i| 5 are iser] 1-.:.-rf-|1-r I ETeat ;|,l|l.'__l|'|-
tnge:. Even umder the forced =stimulus of
wWiar, such materinds ns copper, lead, #nc,
aluminum, magnesium, and plastics; vitally
imporiant ns they un never heen
guantities sufficient to provide fon
Iraction ol th r.|-+--|- af this
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e case in the construc-
truck=, and
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frafe than a
mueclern world

steel arcounts for more Lhan 90 percent of
the prodoction of all metals combined, No
wonder it i€ the master of them alll
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Finding the Tomb of a Warnor-God

By Wirriam Duxcan StroNG

Loutal Professws of Amerlcan Al:hw:ifq:_m. Columids University, and Chagrman,
Institute of Abdean Resmitch, 1946

HWeith INustratinns from Phomgraple by Clifford Evans, Jr., Research Assstant,
Colwmbia Ulnmoersity

turies ago dwelt a living god, a warrior-

priest venerated by the Mochica people
who developed & bolliant civilization on the
northern coast when Europe was deep in the
Dark Ages. Last June, on the final day of oor
field work, we were [ortunate enough to dis-
cover his tomb,

This editorinl “we™ represents the 1946
Columbin  University  Archeological  Faxpseddi-
ton to Pern, including the writer, his wile,
and his assistant, Cliford Evans, Jr., who
as a bombardier officer had been blown out of
his plane 25,600 feet over Hamburg aml less
than n vear before had been released from a
prison camp in Germany.

Now back in our own chosen study—the
istory of man through the millennin-—we
were finding a lot 1o learn and mutch to unlearn
in e,

New light was being shed upon the life of
the vanizshed Mochica, who, our explorations
now proved, Aourished much latér than had
been thought., We knew st Jast thot the E:
rinil of their ascendency marked not the
gwinning of natjive civilization on the porth
couast of Pery, bot rather its apparently briel
hut veryv brilliant fluwering in the period be-
tween the Gallinazo culture, ‘which has ledt
os ruins of great adohe castles, and the rize
of the Tiahuanacn and Chimu civiliztions.®

Preserved in the dry soil we found mtact
not only examples of the splendid art work: of
the Mochica but some of the actual food they
ate and pottery representations of their deer
hunting, dﬁnkingflmnr.:ﬁ_ winrriors, amd podls,
The climax was the resurrection of old
Af npuect himself, one of the lost of the
Mochica warrior-priests, who had represented
in his person the great-fanged feline deity of
anckent e and was buried with the bhody
of a sacrificed boy beside him (Plate [).

Dead City Covers 11 Square Miles

After the downfall of the Mochica there
arose  the Tinhunnaco civilization aml the
coastal empire of the Chimu kings, whi, in
the middle of the 15th centory, dominated
the northern const of Peru from the towering
Andes to the blue Pacific Ogean,

IH THE Vira Valley of Peru some ten cen-

453

The capital of this coastal empire was the
city of Chan-Chan in the Moche Valley, The
rains of that gréat dead city cover |1 square
miles, and the many carefully p!unm:rl high-
walled compounds, the reservoirs, the intri-
cate  irrigation  patterns, nnd  the temple
mounds, even in their present ruinows state,
bespenk o very highly organized and estheti-
cally advanced government (page 461).

Alter flourighing for several centuries, how-
ever, the Chimu Empire and s capital were
comguered by an even greater native Ameri-
can empire, that of the Incas. Bot in tum
the Incas themselves were caurht in the intri-
cate weh of history, and their dominonce was
as brief as it was brilliant.3

In 1532 a small but intrepid army of Sphan-
inrds under Francisco Pizarro landed on the
northwestern tip of Peru, and within two years
the empire of the Incns {ollowed that of the
Chinni, and the still earlier kingdom of the

Muochica, into oblivion.

Each of these great pre-Columbian empires
and kingdoms left {far more than their exten-
give ruins, [or many of the people of each
survived and blended, and today their de-
scendants form the lurger part of the popu-
lation of modern Pern.

mix Expeditiens Foeus on One YVaolley

It was this oontinuity of very ancient and
molern civilizations that led to the selection
of the Viria Valley as the scene of a unigue
program in 1946,

The Virn Valley Project of that yvear was
organiesd by the Institute of Andean Re-
search, made up of Nofth American and
Peruvian scholars representing numerous uni-
versities, museums, and  similar  scientific

* Bee “Air Adventures in Poru” Iy Robert Shippes.
Nariiyal Grookarme Macserse Janbaey, 19353, and
"Heant ol Aymara Land (| Thibostace),” W Steward
E., MceMillin, Februnry, 1527

! Proopuneed “Eve a peak

: Bee, in the Narmoxan Groowsrmne Maoasve, “In-
ras: Emplee Buibders of the Andec” by Philip Ains-
wotth AMesns, | February, 19038 "Stoey of Machu
Piceb: The Pecuvign Fapeditions of the Mational
Geographlc Sockety and Yale University,”" Febiruary,
1415, and “Further Esplorations in the Lamd ol the
Ieas,” May 1916, both by Hirom Bingham; amd
"Pith of Pere™ by Henty Albert Phillips, Xugust,
1942, '
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War or

Ininide omil on 1he

iTHEE v biin ||'I_-_|I|-|m" Flsgh oime

Archealogy—It's All the Same to o Jeep

prried the envre personme] of the Columbia, Univer

diy Archeological Espedition (o Pern and all fia aguipment.  In addition to Dre. Stromr (neht] abd the
three Peruvian diiesere thidte wire theee olbhed pemibar—aoane (a2 L ||I'.|:‘-|.:r'|1||| el 1w afremidy inaged
the  jivp Two lemoes ol war—joeps and photographic air maps—greatly expedited the work of ithe

SiCHEmLRRE

arganiztions interested in the madern peo-
ples and  ancient civilizatione of the wvast
Andean region

In 1941-1942 the Institute of Andean Re-
serirch had sponsored a far-ffung and succees-
ful program under which some ten expeodi-
tions carried on suceessful archenlogical work
i little-known areas from northern
to Chile. In 1945 It was declded thaut a com-
parable program should be lnunched, bot that
in this case all participating institutions should
work in one aren, the Vird Valley, each concen-
trating upon o different aspect of the valley's
total cultural history,

The wocking plan included human geogri-
phy, moidern sociology,. historical and archeo-
lercal  research, ]'.:Ilui[-.'l!i[':-_: in VArimS
phoses of the coorchnated resenrch progrom
were the American Museum of Natural His
tory, the Chiago Naturnl Hislory Museum,
Columbin and Yale Universities, the Snuth-
somian Institution, and both the Instituto de
Ezstudic: Etnoléeicos and the Muoseo Nacional
de Antropologin y Arquealogia del Peru

Uhe small Vird Valley, about 25 miles south
of the modern atv of Trujillo and the ancient

Mexico

studving pust o present civiliztions in codstal Peru.

sites of Chan-Chan and Moche, was selecied
lnrgely Lectiuse it 15 one of the smallest val-
leve In the very Important archeological area
of north cosstal Peru, This may sound like
a haphazared methidd of ¢holceg, but 3 |irmited
aren permits grenter concentrution of effort.

The men who chose the site had all worked
in coastal Pery, and they knew how increchibly
rich in archeolowicnl renuiins s this ‘entire
e, Further, the Virg Valley had o part
been srcheologically explored by Sefior Rafael
Larco Hayvle. Director of the Museo Argueo-
lomen ‘““Raofael Larco Herrera™ at Chiclin, in
the Chicama Valley, and by Dr. Wendell (
Benpott of Yale University,  This work had
shown that there was a long and imporiant
human record here,

Mimntore Valleyvs of the MNile

we Vird A .I:|.|I“'.' ['rig-
et nofl merely to explore but to bring together
A coorehinigted gecspraphical, archealogical, and
socioeconomic study of culture change, through
time and space, in one isolated Peruvian valley,
frovm the earhest-Enown human u.;_'.'_-uputi._-n Li
the presemt day,

It was the purpose of t
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Here Liecs 1 Mochica Child, Wrapped and Buried with Loving Care

A high child-mortality mate ot Huonca de In Croz in late Mocha imes wa
1785, Around the small body s twilled cloth, coridage, and finally a layver
Cristirids aned pots butked with the dead were Inlemded WO provide them with [opd and drink, MNear
(Maie V11

nimber of such graves |y
[l CRLNES

the spont of s=ome pots 5 a birilt-in whisth

imticaied by the relptive

An spocryphud story has 3t that sihee waler was

swnrcn [ Pera the whistle was intentded to ghee the alacm  anvone stole 4 drink|

Peru is perfect for such a study becnuse each
of its coastal valleyz large or small, 1s like a
little Valley of the Nile, being similarly 1so-
Intedd from its neighbors by great stretches ol
uiterly barren dezert and mountaing

In the past, a2 in the present, there was
contact between all parts of Peru, but there
wis then no Pan American Highway and each
valley has its own pecullar history on which
the lorger Pan-Perovian and Pan-American
mowvements have left therr Fl"-n|H'||'E‘I'I.1 marks

Where each small river comoes down from
the high slerras, as far as the water can be
extended the desert bhlooms like a parden
( map, page 437, and page 460). Such valleys
have heen ideal for human habitation for thou-
sands of vears, The near-equatoral climate
s conled by the Humboldt, or Peruvian, Cur-
rent from the Antarctic. The sun shiness nearly
every dav, with heavy rains only al intervals
of nEny years,

Thus the prehistoric record of coastal Peru
= nmazingly rich, and the small Virg Valley

Il still hove many secrels o reveal long

wi
after the explorations of the six expediliions,
:.lII!Ilui tl!l::lffl:-. |I:J:Il.'r-'., ]l'.l"-'ll' I.ll:.'I"JI L-JI:IEI!-EE:E.F'L]-

In the present article it is possible to de-
seribe in deétall only one of the striking dis-
coveries mode by the Colombin University
unit of the larger Viru Valley Project
Equally important resalts were achieved by all
other cooperating expeditions, but these will
be presented in the reports of those who o did
the wark

The major work of evin the Calumbin
University Unit, some [our months of mten-
sive  stratigraphic excavation, can only be
ekolched here. "The unit hnd one mun job
to work out ns complete a stratieraphic se-
gquence a< time. and funds permitted, This
was accomplished by oumerous and  very
meticulows excavations in deep refuse heaps,
level by level, nt wvarions key sites in the
valliey.

Ui all the products of the human hand and
hrain, polltery comes nearssi Lo writing, for
its pafnted, modeled, or incised decoration
chanres 10 _-'[:,-h-_- with ELErY ;.:r-ru-v.-ﬁi--n O CVEeT
more often. For this reasofn U 8 an invaloe-
hle index of the changing stages of prehistoric
I|l"L'1']|1||fr1|'T|1_

Whenever possibli

wigr excivaled nlso a lew
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Calipmbla Elwbeersiiy Bares]ll 1 ag
Two Women Accompamied the Warrior-Prnest-God on His Final Journev—Ieath
Al the bead and ool of the 9-fool cane tomb are two (emale skeletons (upper keft and bottom), Thelr

crumpled comdition: iodicates thut the women Ywete sacrifcnl victime, Under the canes was a thind-—a boy
{page 479). On top of the mnain sarcoplagus repased the tomb of o poweriul man with koees and ankles ted,




Finding the Tomb of a Warrior-God

Terawm mF Theshme Frics

Where Water Makes the Desert Bloom, Man Has Lived for Thousands of Years

To unravel the absorbing lie story of the Vird Valley in Pern, six expeditions concentruted. upon it In
an all-out sclentife attaek. Trujille wrved us hesdguurters. Among the many stes exploned were Castillo

e Tomaval, Gallimes, Luadape

_ Honea Negra, ind Huoaca e ln Cruz, ‘whers the Columbin  University

expedition: found the thousand-vear-ald tomb of a Mochica warrior-pritst-god.  The dark tind hadiciled the

mondesert arvn, brtigated by the Vidi River,

burials of the various cultures so that the
complete pottery lots from the graves could
e compared with the broken pitlery frag-
ments from the respective levels of the rubbish
heaps.

Thus. in 4 =ense, the discovery of the tomb
of the Mochica warrior-priest-god with which
this article is primarily concerned was merely
a fortunate by-product of our major task,

Jeeps Aid the Modern Archeologist

Thanks to the generosity of the Viking
Fund of New York, all the Institute of An-
dean Research expeditions ‘shared a hotel
rooftop laboratory in the modern city of Tru-
jillo, in the Moche Valley just north of the
Virlh Valley (Flate VI).

From this vantage point of four stories we
could look west toward the Pacific and see
the great dead Chimu copital city of Chan-
Chan. Looking southeastward toward the
Antles, we could see the famous Mochicn ruins,
the Temples of the Sun and Moon, at Moche
(pages 458 and 461 ),

In addition 1o the laboratory, the same cen-
tral service fund also provided all of us with
two war-developed techniques which proved
inviluable, These were three United States
Army surplus jeeps, a half-ton trailer, and
two complete sets of photographic alr maps of
the Virgd Vallev, purchased from the National
Aerophotographic Service of Peru.

These mans, with the jeeps to take us (o
the sites they so clearly indicated, sped up all

aspects of our combined work to an amaring
degree (page 454,

When the Columbia University stratigraphic
unit began work in the Vira Valley, we be-
lieved, in commen with the majority of archeol-
ogists, that the four great hilltop temple for-
tresses guarding the central Ving Valley had
been built by the Mochica, as were Maoche's
Temples of the Sun and Moon, Hence we
sturted work at the imposing Castillo de To-
maval to =ee what luy below (Plate TV).

To our amazement, work on the side and top
of this dominating fortress soon showed that
it had sctudlly been bailt by an earlier people,
a local Virn Valley {formative civilization
which at present bears the unalluring name of
Gallinnzo, or “buzzard,” from a tvpe site i
the lower valley.

Spurred on by this discovery, we dug sev-
ernl big trenches reaching some 25 feet In
depth (Plate 117, They indicated that all
the underlying deposits here consisted of cane-
merked adobes, unlike the plain adobes -ar
known Mochica sites, These lower horizons
were further characterized by unique, nega-
tive-painted, and vivid but crudely modeled
pottery types which are characteristic of the
Gallinazo culture.

Apparently there was something wrong
with the generafly accepted Peruvian culture

enice {see diagram, page 464), for below
this Gallinzzo horizon we found an old white-
on-red pottery horizan, known as the Salinar
culture, whereas the reputedly ancient Mo-
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Vird, it was obwviously important that we find
oyl whether this was also true of the lower
villey where the great site, or sites; of Galli-
nazn cdominated the scene.

Onee (he center of o rich and abundant Tife,
this reggion is now desolate as a result of mod-
erti charcoal burning and fHooding, It is de-
serted save for a Tew watdering burros and
scattered’ flocks of goats and kids which
browse amid the terrble thoms of the algar-
roba thickets, The flocks are gunrded by
smart little black dogs, which by day keep an
eve out for swooping condors and At evening
drive their charges home i their ddoriferols
but =afe thorn-brush pens.

Hoping to encournge more sonte, or hish,
for both browsing and soil cover, the locnl
people had Dooded much of the aren with the
overnbundant wuler resalting from unusaally
heavy riins in the highlonds.  Lagoons thus
formed had attracted roseate Bamingos, white
herons, and breeding tree ducks which seemied
strange and brilliant companions in the midst
of this recently man-nude desalation,

The Guallinazo area actually includes six
major groups of ruins which stand nbove the

pilnin in Tnnely grandeur,

Unlike the ,F.:ﬂ."'.lll castillos of the middle val-
lew, these lower ruins are sulifected day in and
day out to the sweep of the previiling south-
west winds from the sen, and these have
ronded every contour of what once were
angular boildings and pyramids,

Imdeed, as we found Inter, these ever-pressnt
winds are constantly removing lavers of the
old deposits, and it s an impressive indication
of their origingl size that the highest of these
mounds =l looms some 75 feet above the
level of the surrounding pluin, Neither time
nor the Conguistadores and their successors,
who have ceaselesshy dug in these structures
for treasure, can obliterate the grandear and
signs of abundant life that once existid here.

Chur one very deep stratigraphic pit here, as
well a3 Dr, Bennet('s detailed architectural
stulies for Yale University, indicate that the
Ciallinazo riins, one town over another, extend
to 8 depth of almost 30 feet. Here aziin we
foumned that all the major structures belomzed
o the Gallinazs culture and the lowest levels
o the Salinar culture. with its white-on-red
potlery, The only Mochica remaing were on
the very surface!

Lucky Accident Leads to Discoveries

Thanks to o lucky but at the time unpleas-
ant pecldent due o flood waters from the
highlands, which Blocked the roads o Gal-
linazo, we were forced to explore for new
roads and thereby found clear evidenee of etil]

450

eurfier civilizations in the lower Vird Valley.
AL the little town of Guatiape, in eolonial
times the metropolis and seaport of the valley

but now asmall fishing village cut off by the

Pan American Hivhway, we made some of our
moat important scientific discoveries.

Here we found 3 burial grownd of the Sali-
mar culture which vielded complete pottery
of the type we had found only in frﬂgmmu in
the Tfl'lul-'E:'il‘I levele of our deep trenches at Cas-
Ll de Tomaval and at Gallinazs, This is
an important eacly pottery horizon;,

Then in the desolate but large binck mound
st Huoca Negra, previoosly unknown to
science, we foond Coastal Chaving the earliest
poltery culturg of the north coast.  The find-
ing of a crude rock temple, with sacrificed
s, gave more detadl to this earliest pot-
terv-making, corn-raising civilization of the
Peruvinn coast,

Prmitive Guunape People Grew Cortfon

*"th-'-l. important of all, we discovered here a
c-poltery civilization of long standing in
nhu:h the people grew ontton, and rafsed
squash, locoma, and other vepetables  anl
[ruits to .‘-umnimwnt their fishing diet. but
did not grow corn or know any type of true
weaving, though they twined cotton into cloth
in the manner of basketmaking.

All this, however, s another story.  Junius
Bird, of the American Museum of Natural
Hmu:r:-.r arvived just after our discovery and.
since his part, of the Vird Valley Project wos
concerned with the prespottery cultures, we
gladly turned over this aspect of the work into
hiz véry able hands (pages 463 and 476,

Working in both the Vird pnd the Chicama
Vallews, Mr. Bird has pot oply secured many
data on this pew und esciting pre-ceramic
horizon but has also discovered a passibly
still earlier stone-using and hunting culture in
the upper vallevs of the coast (Plate VI,

We were free now (o concenirate on the
actual place of the brilliant Mochica civiliz-
thim in the cultural sequence of the Vird
Vallev. As a result of our work thus far, we
knew that the former story of culture growth
in north coastal Pern was incomplete and, in
places, incorrect, A revised picture was tak-

ing shape.
First were the hunters, represented by
chipped-stone-using peoples in the upper val-

leva, and fshermen-farmers, without pottery,
on the coast. Then came the first pottery
makers and corn growers, the Coastad Chavin,
o, as they dre known locally, the Cupisnigue
peoples.  Developing from these were the Sa-
linar peoples, who made the white-on-red pot-
tery, and, after these, the Gallinazo peaple whis
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Muochicas Lived Later than Wasx Thought
This chiurt shows how lasl vent's work revised the

chronslugy ol peoples in Pern’s Vimg Valley, Newly

wdided are the fishing nnd {arming Guabape Tolk

The National Geographic Magazine

compised the Tong, Tocal, {armative epoch ol
civilization on the north coast.

We felt sure now that the Gallinmen era was
followed by the brilliant Mochica period, with
ite Norescent art stvles, but we had not vet
proved it by direct stratification. Therefore,
Evane and T left the remote past and concen-
triztiel o the problem of stratigraphically
plicing the Muochica culture in relation to the
presumbly earlier Gallinazo culture and the
later Thihuanaco, Chimu, aml Inca civilim-
tions in the Virg Valley, The exact strati-
graphic sequence of these post-Mochica cul-
pures. was  subsequently  brilliantly  demon-
strated by Mr, Donald Collier of the Chicngo
MNatural History Muoseom.

We had plapned to carry on our work at
the great temple site of Huancacs, under the
hills on the south side of the Vird Valley.
survevs by James A, Ford, of the Guggenheim
Foundation, and Dr. Gordon R, Willey, of the
Smithsonian Institution, had indicated that
thiz= huge, lonely, and impressive structure,
built entirely of adobe bricks without came-
mold marks, was actually of Mochica origin.
However, the same survey dldo mdicated that
Muchica refuse deposits ot this site were only
three and a huli feet thick and that below this
depth the soil was sterile of human refuse.

Graves Looted by Tressure Hunters

Mochica remains bad also been reportedd
from the site of Huaca de Ia Cnee, almost 1]
the center of the valley, and we decidesd o try
for stratigraphy here, despite the faer that this
entire site had apparently been turned over hy
treasure hunters in both the recent ond the
remite past.

The site at Huaca de la Cruz {(Ruin of the
Cross) covers approximately 10 acres and re-
ceives its modern name from a small wooden
cruss on the top of the 30-foot-high  mound
which is covered by turned-over ancient grives
and eccupationn] debris (Plate V), Many of
the ancient ruins in Peru are topped by Chris-
tiun ‘shrines and crosses, for the nncient
cults and the later relimon have often been
Wlended 0 the idealogy of the local people.

Unlike the sites of Gallinazo and Guohape,
Huaca de la Cruz is in the valleys fertile
heart, adjacent to the Pan American Highway,
and its brown, seemingly bomb-torn desolut ion
is surrounded by rich green cornbehls,

The core ol the site is o small natural sand
thime whise ¢entral nrea has been covered 1o
a depth of many vards by ancient occupational
and bigrial detritus.  Sa dry sl so thick @re
these upper refuse materinle that one large
area hus been completely burned to a depth
of two vards,
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U L surface, amid
the dncient looted
graves, we foumd Trpge-
menls of pollery rang-
Ing from Edropean
porcelaing of colonial
Limes to Lhe very early
white-on-redd  ware of
the >alinar peoples
[ Plate VIL)., Muost
abundant, hawever,
were evidences of the
Mochica andd the Tia-
Miannes  and 0 i
civilizations, the last of
which just preceded the
Inca congquest,

Very little Gallinazo
cultural muoterial
showied wp on the sur-
fure. This f(act was
discournging, since it
wits the exact relabion-
ship between this de-
monsirably old horizon
anid the still unplaced
Mochica civilization
that wie were Eryving Lo
determineg

Awled by Dr. Hen-
nett, who had exca-
vated here in 1930, we
selecteel an aren
eral vards sguare on o
ridee where the M-
gurray, oF iredsure
nunters, had not
s extensively,

This i usaallv 2
gnid stEn that occufit-
lion materials, not
rraves. occur, for hua-
(ueras  are  interested
giily  1n the  nicher

=i

(lLegr

Warriars Tipp

In the painiing on
dotied his bottl ol

Full lnitile scgripamienl

praves.  These they  her was & zoblet ke il
skilliully  locate and  th
even appridse  ander-

ground by touch with a long steel probe called
Sagriecta, the Spanish word for ramrorl,  Since
loiting started with the Spanish Uonguest and
has continued ever since, it Is probable that
the art of the bagquetn goes back to the soldiers
il Prrsrm

Having carefully cleéared the surfice of all
mixed materials, we dug down by 12-inch ley-
els, saving every fragment of pottery amd other
materinl by level, Tt was sobn clear that we
were in Mochica house structures, for the rec-
tangular ndobes were not cane-marked and the
refuse wis full of frogments of beautifully

this laree jug the
anid |
et he bolds 5 ehicka (corm Leers fui
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e in Whar Might Be n Prehistoric Officers” Club

Mochoien frehting man o wt rughit has
deinking hourtily from 5 goblet; vo his gl
AL lelt a4 sevomd wartinr rushes up in

Wwaving an empty goblet as i about to die of thirst,  The
g, wWnrpeil mnd broken bhocatse Gred ni
In ihe griuve of o W OrlEEE WA, .|u_|,'."|,4|_'., i Cump fialleiswer,

P Iikigh w femrpersi fure, was lound
Adsi Pruried witly

in the painting—complete with rattles for attracting

itention of the Meoechica equivalemt of o bartender (pier 476

painted and modeled, ns well ag pladn or hooee-
hold, Mochica pottery.

alure surprsng, there were abundant re-
mains of cormcobs, beans, squash rinds, pea-
nits, cloth, and other perishable materials
which were not-generally believed by archenlo-
rists to have survived {rom Mochion times,
However, this abundant Mochica colturml] mu
terial and distinetive architecture terminate
abruptly at a depth of six feet. At this point
we encountered the remains of older =1TC-
tires made of cane-marked adobe bricks

The refuse within these carller rooms wis
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charncterized olely by pegative-painted  and
othet potlery styles pertaining to the Galli-
naea culture,  Moreover, the perishable mate-
rials characteristic of the upper, or Mochica,
levels became scarce and then disappeared in
the lower and older Gallinazo levels,

The cane-marked adobe structures amd ref-

use of the Gallinazo, or Formative, civiliza-

tinn continued unmixed down to a depth of
more. than 12 feet, where we éncountered the
nataral sand of the original dune.

To check this seemingly positive evidence
of direct superimposition, we mude 1 secomd
stratigraphic cut 'of the sume site in another
portion of the site. It confirmed the above
gequence in foll detnil.

At long lnst we had settled the question os
to. where the Mochien belonged in the Vira
Valley sequence, Here, after four months’
search, wis clear proof that the bearers of the
great Mochica civilization had come into the
valley at the time when the Gallinazo culture
wis in full flower and at Huaca de la: Crox
had erectid their town on the ruins of o town
of that earlier valley people.

We had only 0 week of field work remaining.
for it would then be necessary to return 1o our
hotel rooftop lnborntory in Trujillo to study,
repair, and photograph our collections. How-
ever, other direct amd surprising evidence still
awaited us beneath the torn-up surfuce of
Hunca de la Cruz,

Having trailed the Mochicn this far, we de-
cided to devote the last week to what appeared
to be a rather forforn hope—the search for
undisturbed Mochica burials which might shed
more light upon their colture. Since Huaca
tle la Criuz has been tom up for centuries by
treasure hunters digring for tombs, we were
nod. oplimistic,

After Three Dayvs, 0 Tomb—Empty !

The first three doys we concentrated work
an what our men believed to be n deep Mo-
chica tomb, As we dug, we were disturbed to
findl lurge fragments of fine Mochica vessels
in the grave shait: but the men said that these
must have fallen in from above and that they
thourht the main grave was intact, for there
was a hollow cane leading down and they be-
Tieved the fill was undisturbed.,

Such hollow canes, sometimes solid poles,
oftenn mark Mochica graves, terminating just
back of the head of the grave's occupant, It is
possible that offerings of chicha were poured
down them and that they also were thought
to permit the dead to breathe.

t the end of the thind day, and at a depth
of 20 feet, we found the tomb—empty, It had
been looted many, many years before, possibly

The National Geographic Magazine

in colonial times, by tommeling in from the side.
This is n must dangerous technidgue, especinlly
at such a great depth, but one that js still
common practice pmong huiagqueros. 1t was
this sidewise approach that had fooled us.

We were all the more disappointed because
the tomb was of 3 Chicama Valley tvpe, being
made of adobe blocks with side niches for
offerings and having wooden roof beams, The
pottery, carelessly broken and thrown aside hy
the (repsure hunters, was of a fine white and
red type, more charncteristic of earlier Mo-
chica sites-in the Chicama Valley than of the
later Vira Valley Mochicn.

Undisturbed Groves of Unusunl Type

With half our time almost gone, we extended
oir test pitting and found several other previ-
ously looted Mochica praves. These, however,
were shallow, six to nine feet in depth, and the
tombs were of tied canes instead of adobe.

Unlike the coniventional Mochica graves of
the earlier period, these did not extend down
through all exaclier rubbigh into unmixed sund,
but terminated long before that in the midst
of the underlving Gallinazo rubbish,

Then at last we bezan 1o encounter undie
turbed graves, all of this rather unusaal late
Mochica type,

The technique of working out these burinls
had alrendy been well established, Our work-
men, ‘el Professor,” “el Perrito,” and nothers,
had adapted their own local technigques to
ours, and no time or scientific opportunities
were wasted. The workmen would dig their
test pits and then, if they thousht the ‘spot
promising, they would call Evans or me, 1§ it
looked productive to us, we had the men dig
down to the top of the grave proper and call
us when the u portion of the grave offer-
ings hecame 'l.'ﬂ-i);‘]re,,

The clearing and recording of a single grove
are slow and painstaking operations, The saoil
or sand must be removed with trowels and
brushes, and every object and bone recorded
as to its exact location. This was done by
Evans, Mrs, Strong, and the writer,

When all the dirt was removed, photographs
hatl to be tiken and diagrams made, Then
the gourds or other coverings were removed
and the process repeated, until finally only the
sheletom remained,

Rojes Ponee's palnting (Flate 1. opposite pase} of
the Inng-tusked imape anearthed at Huaca de n Crue,
Persi, by the Columbin University FExpedition, wis
presented Ly D, Strong by Dr, Julig U, Tello, Inspec-
tor Gieneral of Archoologival Moniiments and Director
of the Musen Nacional de Antropologiy v Arguisi-
lipgia, Magdalens Vieja, Lima, Perd, where all the
tinds described in this article were deposted.
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Coarved Wooden Maces and Digting Sticks Represent War, Adriculiure, Wisdom
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Fiding the Tomb of ‘2 Warnor-Gaod

Surrupsspout Pot and Portrait Vase Show Paimted Face and Faleon Headdress
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Finding the Tomb of a Warrior-God

The skeletons at Huacn de la Cruz were
usunlly in an extremely fragmentory state and
when notes and photogrophs bad been com-
pleted, they aften crumbled to dust ot touch,
However, in some cases, purticularly when the
bones hod been in contuct with copper ob-
fects, they could be preserved and wene care-
[ully saved for further study.

After the third day we found several burials
of Mochica children. These were usually
wrapped in twilled cloth, a unique type of
Mochica textile that 15 very rare I museum
collections.  Some were also wrapped in cord-
age and covered by canes (page 455).

Only g few frarments of bhone remained in
these graves, despite the fact that the cloth,
cordage, s covering calabashés or gourds
were often well preserved.

The children's burials were ususlly accom-
panied by several pottery vessels of late Mo-
chica type. These hod been made in molds
une] were elaborately painted with white, red,
and black designs. The vessels included hu-
man figurines, women beating drums, and
whistling jugs with chamctéristic stirmup-
shaped spouts,

Although the jars were elaborately deco-
ratec], they were somewhat crude and slap-
dash in execution.
of the black paint, indicates that they repre-
sented o very late stage In Mochica culture.

Evidence of High Child Mortality

From the relative pumber of young children
huried, with and without their mothers, one
would judge that child mortality ran high
during late Mochica times nt Huaca de Ia
Crue,

We also encountered several burials of adult
woment in those lnst few davs. Two of these
were particularly striking, One seemed to
have been a much-honored older woman of
high rank and the other dn equally honored
yaung woman of about 20, ‘who, [rom the
peculinr content of her srave nﬁﬂ-mg_n. may
have been either the cherished wife of 4 mili-
tary commonder or perhaps & member of a
Mochica women's army auxilinry,

The older woman was completely enclosed
in a wrapping of heavy canes which were tied
together at both ends and the middle with
fiber rupes and then covered with a layer of
thick twilled cloth. The grave was shallow,
less than a vard in depth, but there was every
evidence of painstaking care about the burial,
Chatside the cane cover, at her right shoulder,
wis a woven hasket contnining spindles for
mking thread; akso needles and a gourd spoon,
By her feet was a large calabash containing
unspn cotton,

This fuct, like the presence

475

At the woman's left shoulder were three fine
pottery vessels, one shaped like a fower pot,
o florero, one with a spout amd handle, and
the third with a stirrup spout.  The lust is
particularly interesting because it Dhears =

e figure called “eat of the moon,” since
this mythical creature i usually associated
with the moon in Mochica art.

When the cane cover was lifted, the body
was found 1o be wrapped in a finely woven
white garment decorated with brown designs.
The body was fully extendedl, as are muosit
Mochica burials, with the mrms at the sides,
the knees dreawn together, ond the legs, feet,
and hands all fully extended,

“Charon's Obaol" of Anciont Peri

The head rested on one calabash and was
covered with another, Around the neck was
a shell necklace. In the mouth, wrapped in
cotton, was o copper plate, and each hand held
o simitar object, like the copper coin which
the ancient Greeks put in the mouth of their
dead to piy the ferrvman for ther passage
across the river Styx, This “Charon’s obol”
in the mouth is characteristic of both Mochicn
arid Inter Chima burials.

Rut the mnst remarkable relic with this
highlv hinored weaver of late Mochica times
wis 0 unique wooden, copper-tipped abject,
probably a ceremonial distaff, about three feet
Jong and carved from very hard algarrobo
woud., The upper, four-pronged end rises
above the seatid figure of an elderly and dig-
nified Mochicn mutron, who s {aced by her
two little page boys. The lower end of the
clistafi has n socketed copper point { page 437 ).

Since the wide range of Mochica srt rarely
shows women in any other than menial and
often undignified atlitudes, this strong carving
with lts great digmity and reserve holds o
unigue and specinl importance.

The grave of the younger woman lacks the
impressive unity of offerings that accompa-
nied her older rnm:mtrlm in a near-hy grave.
However, she too was evidently rnurh |H'|u'|rl_'-|rl
andl buried with great care and impressive
cfferings.

Her grave was also very shallow and in the
comer of o previously absndoned Maochica
room, A hollow cane tube extended from the
sutrface down to the back of her head. The
grave covering was of lashed canes and by her
right side were two weaving buskets w:th il
caving cotton and wooden spindles.  Under
the cane cover the body was wrapped 1n fiber
matting and under this was 4 simple cotton
cloth,

The position of the body was the same as
that of the vther, but here the upper part of
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mattles that still make
i loud noise, had um-
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to-atiract the attentmon
af  prehistoric chichna
dispiensers,

Why such
tzevl  drinking equip-
ment should be con-
centrated in the zrave
il 0 :|IIIJIIL' WiIiTian we
hesttate (o winess,

in several of the
eraves in this Immedi-
ale vicinity we found
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spwecial-

jaguar el of the
Mochicn, whose nme,
somie  authorities sy,

wis- Al apaec. The jag-
uar-god capcept 1= very

ald in Pern. bheing
known as Tar back as
LChavin times anel  ex-

tenthng through ofl n-
tervening periods into
the [oea rellelon, where
he iz named Vicnoocha,
strikingly  stmular
tuskerd feline ods are
alsn founid among other
native Americin aegri-
culturists a3 far notth
ns Mexin ®

We were interested
In the disproportionate
numbier of representa-
tHons of Al dpaec o
this small group of ap-
parently  relatsd  bur-
imls, but were hardly
prepared for the star-
tHing revelation of the
A oapare ealt which mel our oves im the next
andd lost tomb we unearthed at Huach de la
Croz,

hvmid arderby  piles

prmp el emna g

purtraval of an elderdy

‘The actual shaft of this tomb hnd no uny-
sl featores and was sunk throoeh Mochicn
rubibish on down into the older Gallinazo
refuse below, A large, erect algarmoba wood
post morked the head of the main urind,
which occurred at & depth of about 14 feet.
However, our wonder prew lope before we
bl P 111"1[ '.|I|i:5- |'|r"||l:|'|.

The birst obipect of interest engountered] wos
one of the actual algarmba digeing sticks with
which the shaft had been dug, It had been
lost or abandoned depth of about {our
et in filling in the grove. Sioce it was in

the Tomb of 8 Warrior-God

eereinonial dsiafl (rom 1he
carved mom pxiremneh
el maglror,
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Acrass o Thousand Y ears a Modern Woman Studies an Ancient Une

e vicled mulermis, he GHlhOr s wWils rdommes o
gruve ol i much-bhonored Mochien womian.  This
haro Woad, 16 PotEwnarily Ioe ks riemEine

faced by twa juge bovs Lpage 473),

perlect condition, with a sharp blade, it adds
a hit of evidence to the theory that this burial
had been made and fled up with unosoul
haste,

Legs Bound, Face Panted Red

The next feature, encountersd at o
of nine feel, was o coffin of tied canes con-
tainine (he extended skeleton of o powerfully
built  middle-dged man  whose body  was
wrapped  first in matting and then in fine
cloth. A stropge feature here wis the [act

® See artiches on Satiomul Geagraphne Socety-Smith
pirniah Inatitution expeditions to Meadeo, by Muotthew
W. Stirling. in the Navmowar Guoararsir Maoarine
ror Febrary, 1047, deptemizer, 1941, November, 1943,
seplember, 1941, September, 1940, Aupust, 19349,
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d since snidentical
fwin 1o thia ol wWias
lound oulside the caf-
fim, just below the hend
of the grave, it is prob-
alile that a number of
other nesr-by pots per-
tmined to the tied man's
burial offerings. How

pver, the cleprning . and
I{':lllll.-'.|" iif 1|'|i:: |l1|1':l|1|
revedled that we had
reached onl |-|.Ei|.l[|.!|'

Lne in-& very rich and
complex story,

[t wasd so0n obvious
that the tied mon's cof-
i rested upean a muoch
wreer and more elab-
ornte hurial, F'rom here
on, for an entire day,
[fom dawn (o dusk,
Fovans and 1 did most
of the diegine as well
as all the photograph-
mg and recording while
our men either watched
with mild interest or
slept I the warm sun,
Il was 4 busy and ex-
citing hnale.

When the uppermost
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ceiffin had  been fully
e ..,-|§1-|| ,Inl| remover],
it wis then possible

Loowork with the lurpe
and more elanbhorate
catie  sarcophagus be-
low, upin and around
which were other ofer-
ines dnd burials

(FIEDL), Wha

is phctured ns slightly  amialler Fhe compleie scene includes another Mochicn The mator tomb was
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exgtle, oF [aleon, Which surmosinted its bead bae been partly brobes ofl.  The high., It wns composed
weapon has a surp copper pednt and owas psed s pens or ciub lpaee 480) i ]'lf-_,-.,'_l,.' CARTR  PEif-

that both hi= knees and his
tieel together, although his
{ Wopr

inkles were tightly
hands were (ree
] imder his {ace wer In
ms mouith was o piece of copper wrapped in
cotton and by eich wrist wos another piece
of copper. Red pigment had been placed on
hes forehead and cheeks and by his side were
cight gourd bowls filled with corn or beans
nntl one containing cotton bolls,. Hizs cane
coffin contoined only one pol, a striking mald-
made vessel depicting a cuts face witl
tended pink tongues, On the

pol was an X, apparenily |

1
LRI g s

[ =
bottom of the
I maker's mark.

o] at wth ends and
Lhe muckidle and Uied wath cordage. The outer
wippping, ondy partially preserved, was of the
rare Mochica twilled cloth Although  the
sarcophagus: had slumped soméwhat ot the
wistern or hend end, it was in good structural
'--I1I|||I'-|||"-.

There was a grent temptation (o remove the
14 and =e¢ what it contained, but much re-
cording had o be done first,

On the top of the main sarcophagus and
uniler the wrappings of the tied man were the
remmaine of a sacrificed lama with no head as
well as several elaborate pots. some of which



Ti'mﬁng the Tomb of n

probably belansed 1o the upper burial. An-
other sacrificial Hama LL_'..' i the right of the
fool of the major sarcophagus.®

Signd of Humon Sacrifice

However, the most stoartling evidence of
serifice were the distorted skeletiones of two
middlesagsl women,  One of them, with nsso.
crted ofterimgs of potlery, was crowded n
4l the fool of the main tomb outside the Inppe
cane box, The other loy to the rght #and
near the head of the sarcophagus (page 436).

Vhis last body had been crammed in be-
tween the lacee cane tomb and an anciend
adbobe house will of Gallmaszn times which had
beon encotmtered mt thie Tevel by the Mochicn
grivve digeers.  The torsion of this skeleton
wis evien more extieme than that of the bin-
dled female skeleton at the (ool of the grove,

Considering the general practice of the Mo-
chica o extem] the bodies of their dead, i
12 hatd o see the role of these twe women
as other than that of sacrificial victims whao, by
force or otherwize, had a CrHman fesd their VeTY
old and grent priest-god into the afterworld.
This may be speculition, but, in the Heght of
further evidence inside the sarcophagus, i
seoms Lhe most reasonable deduction.  There
was more than chance in this associlion

It wias noon by the time we had fully re-
corded the story 1o this pomt and, despite our
burning curicsity 1o see what the main sar-
cophagus contained, we stopped far lunch.
Evanss long lees were able to extend §

LFOm
o Sicdid of the tomb to the other as the seetn-
nly endless photdgraphy nnd recording went
on, but 1 knew my shorter ones were aching
anil weary,

The workmen were osed to our slow and
apparentily interminable approach o burials
which they had uncovered for s, bhut this was
not true of the only other witpess of our
resurrection of the Mochica god Al apaec,
This warthy, sttached to a nesr-by hacienda,
wis an ancient range ritder on a ' flen-bitten
gray horse. For four months he had despaired
of our sanity as he came upon us time and
agnin while we were digging through refose
heap dfter réfuse heap and gloating over
pieces of broken pots.

All the time the cynical one had beon cons
vinced that really what we must he looking
lor was treasure, This time he had cnueht u=
flat-tooted in what might well be a rich tomb
and, absurdity upon absurdity, what did we
do when pl last we had the sarc phagus bare
of enrth but still covered from the human eve?
We sat down and ate lunch!

Chogpadn,™

el A rs

by W. H
by, 1946,

*hee “"Camels of the
SATIONAL LR Arimn

Hodze,
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Warrior-God

(R HE Tl ieersllF B don. 10Id
Oferings Included a Sucrificed Boy

r cender al kelt are the ribs of the lad bared with

Lhe greal man Just as a boy. gecompanies the didty
Al spoaec in the cirving near the tap (Plate 1),
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It wasnt a long lunch. Archeologists are
human beings, too, Within half an hour,
FEvans was down in the pit, carefully remow-
ing the cloth and well-lashed cane cover
of the main sarcophnpus. As he lifted the
cover it wias immediately apparent that here,
in the upper section of the main depository,
were the rich offerings 1o the most important
person in this complex tomhb,

I had just time to grab the range rider by
his bett and hold him out of the grave, for
his impatience had gone bevond bounds, He
wis thinking of gold and treasure,

Even a gquick glance at this strange asseni-
blage of oferingg showed that there were
treasures here, but they were aft trepsures
ot =ald or stlver,

Ohes first glance lingered on numerous
painted and mddeled Mochica pots and on
brightly colored green, wvellow, and blue
feather headdresses,  But the exe soon stopped
on something . else—iwo greal carved alear-
roba wood batons amd o fighting mace that
extended the length of the tomb, their elal-
orately carved heads resting above the breast
of their former owner (page 479),

We have spoken of the Mochica ns artisis
n pottery, but here were suddenly revealed
the finest examples of wood carving vet found
In any Mochica site,

key ta Tomb Is Long-funged Gad

It took several hours of clearing and recard-
ing before we were able to remove these three
important oljects, one of which, particularly,
furnishes the key to the arrangement of the
entire tomb.

The most eloquent ceremonial ohject is the
f-foot copper-shod digoing stick with the figure
of the god Af upaec on the top, The <olid shaft
ol this remarkable specimen i= surmounted by
an B-inch figure of the tusked god himself,
with the entire body beantifully carved in
the round and inlaid with bright-colored shells
5[;. m asphalt (Plates T and U1 and page
451).

In his hands the mininture god holde a
jaguar-headed digging stick with which he is
making furrows in the groumid.  The pupils of
his eves glenm red with white irises and his
ereal fangs of white shell glisten. On his head
& & crouched jaguar forming part of 3 cres-
centic headdress with a large indented knob
behind.,

Down the middle of his hack extend the
bend and neck of a serpent, forming the tail
of the juguar headdress, and from the god's
witsthand two other serpents extend 1o the
ground . to form his forked tail..

The serpent, in many times and places,

The National Geographic Magazine

has been symbolic of fertility amd Tife-giving
water. That is probably the case here, for on
the right-hand side of the god stands a little
iy who, from a broken hasket at hiz side,
is throwing turgquoise, the symbolic corm seeds,
mto the furrows made by the digeinge stick' of
the g,

Here ix the great asericultural god-ruler
opening the planting sedson for his frrigating
and agricultural people,  In the same manner,
muany vears |later, the sacred Incn in Cuden
peviormed the first planting of the highland
maize crop.

Likewise, very close parallels exist among
much earlier Old Worlld empires where the
carefully. controlled  Hfe-giving waters were
il basic to the very existence of the peaple,
The pharaohs of Egypt and the apcient em-
perors of China, who performed almost fden-
tical rites, are striking examples of similor
conditions  leading to  similar  ceremonies.

Thus the attributes suggested by this first
carving would seem to indicate that itz owner
wis a priest, or even a god, of agriculture.

The second long ceremonial dipeing stick.
which long ngo had Jost its copper chisel point,
is far less Aamboyvuet than the frst, but it has
a special dignity. Tt is surmounted by the
tigure of an owl carved in the round, with
tleep scroll designs on the shaft below,

This owl figure represents the very familiar
lechwza, or burrpwing owl of the Peruvian
desert.  One associates this stafi with wise
council and, perhaps, with one of the actual
feathered headdresses from the tomb, sinee
this bit of headezear bears two artificid birds
which peered over the weiarer’s forehead

The owl baton, then, sugpests that a secomd
attribute of the old priest whom the Lo
Maochica buried bere may have been that of
contricilor,

Waor Maoce Bears a Battle Scene

However, it wis the bhottered war mace
which immediately capght my eve. This is
a much-used, beaurifully carved, and wery
deadly weapan, 1t is halanced like a rapier,
or a periect bayonet if such ever existed,
anel s made Tor fighting either with paint or
butt. It has been hattered around the upper

emdd in battle, and the crowning eagle, or

falcon, with gpread wings i broken.

Nevertheless, the encrcling desin showing
two large Muochica warriors pursuing three
smaller, possibly Gallinase culture, warriors
i5 clear. So are the hummingbirds participat-
ing in this spirited action; the council of chiefs
below: and, around the neck of the club head,
the three lashed-up deénd warriors staring at
the sky (paze 478).
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Svmmbals ol Earthly Glory
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[het sijunre, Spear-snnpm ncketed coppeér
pidint 15 beavy and deqcdly sharp, e felt o
handling wearion  thil might still
remain an objective scenti=t and imagine that
the owner of this war TR 1 (il
the high command who had led the briel
Mochica invasion into the Vird Valley!

if the mace belonged to the old man who
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with its dead human ocoupanie,
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First. over the old man’s body, which lay
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tended the two ereat wonden staves and the
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puthority as an agricultural god, 8 councilor
nnd a veteran woar leader
nd, by his night side, exactly ns on the

Al apaec mace, and with the other offerings.

mace which had once constiluted his
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of 10 or 12 vears of age. At the hand of the

bay were the remains of one or more elaborate
wickerwork baskets 1= that from which
the mintature boy on the digging stick was
throwing the turquoise meise Kermels
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479). Further, there was a mass of tiny tur-
guoise heads by the old man’s neck,

'Elﬂ].u. il I.‘H."'-dtlt" the ]‘Ii:'ﬂi] of the warror-
]‘1r4E-“l—|i:|;mi were the remains of 8 headdress:
originally very similar o the one worn by the
effigy of Al apase. Time and the crushed con-
ditiom of this corner of the sarcophagus had
broken it, but here were the remaing of a fiber,
cotton, and feather headdress frame with three
metal paws of gilded copper amd two gilded
copper covers with danglers for an animal’s
jaw, all of which had once Tormed the tusked
animal on the front of this elaborate headdress.

Finally, we found here an gncient animal's
jow which had the actual great overlapping
camine teeth that archeologists know soowell
from carvings in the anclent cultures of Peru,
Colombin, Honduras, and Mexico (page 451).

This peculiur ammal jaw was an old speci-
men, like so many pieces in the tomhb, It was
mended with thread and asphalt, but there is
no doubt as to itz authenticity, Zoologists
at the American Musewn of Natural Hl.-'dﬂl"!,l"
say it is the jaw of a dog fox ( Dhescnn ol
pacus), A crenlure about the size of a lurpe
voyvote, which i= still extant In the highlands
of Feuador and Peri.

Ceuptives Thrown into the Sen

In aldition to all these factors suzpesting an
identity between the pod concept and the dead
nn, nther contents of the o mﬂ furthered this
probuhility,

There were 16 pottery vessels in the sar-
cophagus, all of late Mochica: white, red, and
black type, OF these, thres show the god
Al apaec, Un oone he is leaning over the moun-
tiins and fishing i the sen where he has
caught a shark. The little dog with the Tong
teeth, so often associnted with Al ppaec, is
hustily switnning after the hig shark |

A secomd pot shows Al apase mking what
appears to be a fish away from some - manlike
demon, and the thind shows him sitting om his
throne at the base of the mountains while
prisoners of war are being thrown from (he
mimintain peaks into the ten.  This, too, is a
common theme, and here Al apaec has a Hemrd
lor a companion or servant,

The other pots in the grave are highly va-
ried: & skull pot (apparently hastily ' made for
the occadion): g weind potato-face pot with
many eyes and a made-up pink mouth: a “comn
popper” with o handle: several portrait vessels
shiwing elaborately costumed men; and one
vessol with a vivid hunting scene, with the
hunters throwing their spears from  spear
throwers and the struck deer stretching his
head buck to lick the wound,

Very fragmentary remains of & third head-
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s were Toumd, hesides the jagoar and bird-
head examples, but the featherwork wis n
poor condition. The tropical bird Feathers
in various plumes and fans probably came
from the eastern side of the Andes

At Last, Old As apase Hiumsell

It was lnte i the day, the shadows were
drifting across the face of the Andes at our
hacks, and down in thé grave shafl it was
cild wh:m. after recording and rémoving the
offerings, we raised the Inst corefully lashed
lnyver of canes and” finally saw the hody of
the man who impﬁrsunalu’r] Al n :

The body was lving fully extended with
its head to the west. Tt was ped in mat-
ting, with fing but badly decaved cloth under
this covering. The lower face was hidden
by a simple copper mask, below which was a
remarkable mouth mask of copper with gilding
on the outer surface. This had originally
fitted, one must imugine painfully, over the
septum of the nose, with the two convenlionzl
birds’ heads flaring out on the sides, while
the circular stone center, with its turquoise
border, rested over the mouth.

Such mouth musks are very rare 1|an nr-:
believed to be the svmbal E?n wend,

probably have some refationship to the I'{:hne
deity, since they occur on ciat gods e the colors
ful Nazca pottery to the south.

The skull jtself was hadly broken, but,
thunks to the preservative quality of e cow-
per mask, the lower jaw was imtact, It was
the jaw -.'lf an old, old man, s0 old that not
ane tooth was Jeft. Even the sockets of all
but two teeth had been absorbed.

When we uncovered the body we recejved
another surprise.  Under the lavers of matting
and cloth the extended body wns covered
with blenched white skin,  Apparently he was
s0 old thut the skin had dried like brittle
parchment. The old mans knets amd his
ankles were tied togsther with cloth sashes—
he and the “tied man™ had been treated in
the same fashion,

The entire body lay on a black mass of rot-
ting cwtton, and behind the warrior-priest.
god’s hend was & great pillow or indented huot-
tom of eotton, like that belvind the headdress
on the carving of Af opaec (Plate 1), Below
the floor of the cane sarcophagus was the
refuse of the older (allinazo culture,

When we tried to remove the bones thev
crumbled to powder, for this was an old, old
man who had died and been buried with all
the honors of a god a thounsand vears ago,
But hefore he found his destiny of dust to
dust, he had given us 4 priceles glimpse into
the life of the [uast,
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Backwoods Japan Durning American Occupation

By M. A. Hunermax

to conk their food and to Keép them-

selves warm over their brigiers; to en-
aure water for irrigating the valley rice fields;
to hold the mountain slopes {fom sliding down
over the food-producing farms; to make the
boats for bringing in the fish: 10 supply the
sleepers for railroad tracks and poles for their
telephone, telegraph, and power lines—for all
these necessities the lapanese depend amaz-
mggly on their forests. The forests cover 60
to 6 percent of the country,

Raowing this, Genernl MacArthur and his
staff in October,
Division to adviees them on forest resources
ant] forest products.®

First, wir had o determine the Jocation, the
quantity, and the quality of the timber re-
siurces. We had to find out how much was
being proiduced of each kind of product and
how 1o gel the Japs to produce more.

This survey gave us a chance to travel
through the backwoods of Japan {(map, page
497 1. We =w loggming operations, sawmills,
veneer plamts, pulp and paper mills, charcoal
kilns, and camphor stills.

Through our Nisel Interpreters (page 516)
we spoke to sawmill owners and Tuborers,
lumberjacks. log rafters, charcoal bumers,
farmers, fshermen, and shopkeepere

We mirt governors, mayors. chiefs of police,
village headmen, presidents of forestry co-
operatives and community forests, and officials
ol Government-monopoly. control associations
and control comipnies,

We flew and rode in courier planes, trains,
jeeps, trucks, limousines, tughoats, fishing ves-
sels, bateaus, and logging cars, and walked 1o
remole valleys and towns in inteérior Japan.

When we rode in o prefectural povernor's
long, black limousine, driven by a Japanese
chauffeur, the physical comfort of the deep
cushions was olten more than oifset by our
mental discomfort,

The chauffeur seemed to use only horm and
accelerator,  He seldom applied the brake,

rhape because it would have meant taking

i# foot off his beloved nccelerator. 1 doubt
that he ever needed to have his brakes relined.

The pedestrizns in the village streets had
o jump out of his wayv. Many times the

T{J BUTLD their wood and paper hotses;

* The staff of this Division consleted of three civilian
sciettific consullants detuiled from the 1. 5. Forest
Service, und ten junior officers nod enlisted men, who
were fovestry graduates beforé entering. the Army
Lister three Austrmiian foresters, officers in the Aus-
tralian Army, became purt of the stalf,

07

19435, established g Forestry

crowils would part before him, as the waters
of the Red Sea muast have patfied for the
Hebrews fleeing from Pharaoh,

It was nerve-wracking to see how narrowly
he often missed hitting children nbsorbed in
playing in the road. |

We finally had to tell him, through our
Nisel sergeant, to slow down, Accustomed to
driving for the governor, he found it difficult
to comprehend our concern for the people in
the streets. Traffic moves on the leit in
Japan, so that our car always seemed, to us,
to be in the wrong lane. We never hit anvone,
but I can't understand why.

In traveling away from the densely popu-
Inted, heavily bomb-damaged centers such as
Tokyn, Yokobama, Osaka, and Nagoya there
always was the danger of forgetting that the
people we saw in the villages and in the hills
were also warmaking Japs. We had to remine
narselves that the majority of Jap military
mef and munitions plant workers were re-
cruited Trom these rural families, who were
= hospitable and courteous.  Thelr manner
seemed somewhat less unctuous thin that of

the Tokyvo Government officials,
Factary Owners in “Fuoll Dress”

Owners of sawmills and small wood-prod-
vets plants which turmed out gefa, or wooden
cinp:s. furm-toal  handles, pails and buckets,

Errl'ﬂ.t-l icated houses were anxious fo take

through ‘their establishrhents. Almost al-
witys they greeted us in their best clothes,
not mireqoently with wing collars. Clne owner
WiTe A supar-scoop coat, striped trousers, anil
white piping on his vest,

o plant visit was complete without al lenst
one cup of sugarless tea in d handleless cup,

After such a ted party the host, with much
bowing, would motion us to lead the way, and
after him would follow his assistants, in order
of rank. He would proudly point out pieces
of machinery, often copies of American ma-
chines, and especially the electric motor a=
he recited the horsepower and production fig-
ures of his plant,

Chver 30 percent of the 7,500 sawmills in
operable condition after the cessation of hos-
tilities were electrically operated. In contrast
to their pride in describing the physical
aspecis ol their plints, most owners were re-
luctant Lo give information about coste, prices,
and wages,

Much cross-questioning was necessary to
obtain =uch data, and often we had 1o ask the
saine question of foremen and individual work-
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Msibnia 't Kallsvmo

In June, Rice-transplunting Time, Backs Are Rarely Straight, Feer Seldam Dry

Uplane]l rice, grown like wheal, invalves

harklresking Inbar
iy grow'.  Lhoaper Latley, whead
men, alier faving one ol our party lend the
owner th another part of the plant.

Such separate questioning almost invariably
produced divergent Answers,

With regard to wages this was not at all sur-
prising, because, in addition to base pay, Japa-
nese employers provided cerinin perguisites,
such as food and clothing rations; and o
complicate the picture further, they often give
to their most obedient emplovees o vear-emd
bonus which might equal or exceed the entire
annual Dase pay.

A time-consuming habit of the Japanese
reminded us of a radiv comedinn’s gag, |

compuratively lttle labor, But lowland rlee keeps evervone, from
prandiather to baby, all summer long | mudd, pulling weeds amd applying {ertilizer.
In places. waler ls pumped by trendmill
and millet Jorm their (are

Every task-proceeds by
Poorrr Tapumnese Eamilies catinnot alfond the o
jRApes Ak, 06, 37, A1)
would direct a3 question to the owner of the
plant or local government official

Chir Nised sergeant would repeat the ques-
tiort m Jopanese to the “mumber one” maon,
Nol Enowing the answer, he in turn would
repeal the question (o his first as<istant, When
this man did pot know the arswer. he woulid
repedl the question to the next man down the
lime, and this continwed until one of the under-
lings in the parade replied

If none knew the answer, one would be
'II".[L‘F!Z'Ii 1 l'l:.L.-Z]I er!T Ll ]|'-|' ohice oF some ofher
place to bring back the information, The
answer, 1 hrought in, could not, of course, he
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New in Jupan: Floorescent Light Lores Insects to a Rerosene Trap
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Bucket after Bucker, Saltmuakers Tediously Scoop the Sen onto Their Shoulders
(n the shores of Hopshy Island, plomps are as socarce as sall mines, but labor i as abundant as ocesn

W

Fram the hrine these men extract an unappetizing gray seasoning

This they are - required (o el

be the Government's salt monopoly at a fection of s retall price |poges 498 andd 499).

inconzistencies, the Japs were always his=zingly
sorry, and would explain that they had mis-
understood the question.  After several such
checkups, there seemed to be fewer incon-
sistencies in their replies.

Conferences with various prefectural pov-
ernors usially began with a polite little speech
of welcome and ended with an apology for
hiaving to be elsewhere just as we would begin
asking specific guestions about methodzs and
quantities of forest production. We deciderd
that their apparent concern for avoiding our
catechism™ was due to lack of interest or
ek of knowledge, or bath, especially when we
leirned that they were not elected by the
people in the prefectures, Governors were
appointed by the Tokvo office of the Ministry

for Home Affairs. Frequently they were
transierred from one prefecture o another,

In one: prefecture where special efforts had
been put forth to incregse production of char
coal and the shipment of saw fogs, | compli
mented the governor on his having organized
sich f worth-while activity. He was profuse
in his thanks, but hastened to explain that
e hodd arrived at his new post just two weelks
before our visit and therefore did not deserve
the vredit. His predecessor had been vovernin
there for only pbowt two months,

Poch-Bahs of the Villuges
We spon found that in many cases the gov-
ernals were betler acguainted with the facil-
1ies al the wvarious hot-spring hotels than
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with the problems af-
fecting the welfare of
the. peaple.

Muavors and village
headmen, on the other
hand, were usually local
men and us a rule were
well  informed  about
the problems of their
communities,

(¥ten they took on
active part in the eco-
nomic life ol the town
or village, In:some ins
stances such individunls
had = virtus] monopoly
of the business activity
it their bailiwicks.

We were comically
reminded of Gilhert and
Sullivan's The Mikado
b ome mayor who was
president of the local
forestry nssociation,
which owned or con-
trolled a larpe share of
the timbererd mountain
slopes in the vicinity,
He was also presicent
of the local lumber
company, which was
the war-created Gow-
ermment monopoly cone
trodling the sawmills
producing the lumber,

As mayor, he decided
that lumber was needed
fur tepair and recon-
struction.  As president
of the association, he
decided 0 have somé
trees cul and to sell the
Jogs to himaell as presi-
dent of the local lumber company. In this
capucity he determined which of his sswmills
should cut the logs into lumber and which con-
suymers should purchiase the fnished boards.

The fees to be received for each service
were set at a conference between the mayor,
the president of the forestry assoclation, and
the president of the local lumber company.
He luughingly esplained that be thought this
wis & most efficient arrangement because there
wis seldom any difierence of opinion at such
conferences.

In each small village the chief of police; in
black uniform with gold buttons and small
swortd is his badge of authority, looked and
acted, almost without exception, like an imi-

fo the very last inch,

Actunlly,
To help tule o consis ol the Emp
the atthor todred the lttle-Known “hackwoole™

Four Main Islands Are All That Is Left of Japan's Empire
Muont people think of dollbouse Japan, home of 70 millione as cultivated down

oresis cover GO 1o 65 peromt of the countiy,
ire's futest resources foe General MacArthur,

tation of n Hollywood versiom of a Jap. He
answered not 1o the headman but to the Min-
i=try fise Home Afiairs through the prefectural
governor, Evervihing that happened in the
village seemed to be his concern.

It appeared Lo be impossible to hold a con-
ference in o village without the presence of
the chiel of police or one of his representatives,

The reluctance on the part of minor oificials
and ordinary people to provide ws with in-
formation in the presence of these policemen
was almost unbelisvable,

Fish und Sult Towns

In severnl sencoast villages set on bays or
inlets where forested slopes came down to the
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we watched the smnll fishing
boats come in, each propelled by an oarsman
i the =tert who worked a long-handled sweep
with a rolling molion

nairow hench.

IMEre

From than idle curosity the women-
fnlkk with their habijes on thei il
come down to the beach to e what luck their
husbands had had, As as they could
gt L Lhe sicle of the boat, on the samd, they
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In mans |||;||-._.:,- groups of hGshing

|l.:l.'|-.'- WL
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]-"-.II'EI:”} nf Saltmakers

Many o :
coast lowns make salt
The saltmakers evapo-
Pl the =g
flat trays In the sun o
in shallow pans oves
wnod fres in
straw shelters
406 and 404

In one amall straw
hut 1o southen Ry sy
2 saltmaker. besrimed
Ly the smoke from the
grdaer the
evaporating pan, ex
plained] how he, his 14-
venr-nli arw] i
wife, with a besmudped
babs on her hack, madds
=plt

l'hey carmied pails of
poetnan water up the
heach to the 6-inch-
deep sheel-melal pans el on a stone fire pit
hey chopped down the pine trees on the hills
hack from the beach for the wood o keep the
e roine,

With a wooden paddle they shoveled the
salt hlo g wovien-oriss inverted oong Munnel
hanging from an uptight pole in order (o drain
off exciss water and dry the salt. Then they
placed the dried, dirty gray salt into woven
struw bags {or delivery to the Government-
monapaly  salt-control association

Chey Hstened uncomprebendingly (o tales

]
LIhrkade  Spa-

WHLET 1h

small

|_||.I!_I"

Win IJE |-|.'-|"

ST,
Lied Frtrensely smiuntly
roeve: cuf on thy

Wi

izt
) T

i MMIares
iEnl =i

ol 2all mines in the United States, and were
even more impressed with a brown-pape



Backwoods Japan During American Ocoupation

packet of pure white
call from an Army
10-in-1 rationh

Ulne day, while walk-
Ing throwush =ome oul-
over hillsides, we came
upon a chareoal burner
snd hix wile abont
lunchtimse, just a8 they
had fmished filling the
straw bales with nawle
rncle charoogl

lhe kiln was already

smoking with anolther
charee of charcoal.
Fhe man andd hiz wife
bewed low a3 our japa-
nese forester gunde ex-
nlained that we wers
foresters {rom General
MacArihur's head

-'il!.ITll'!':-u

Eating Canned Beans
with Chapsticks
The man =ecmed D

erow] to his wite, and

she disappeared into-a
weiathered wonden
house

She soon renppeared

with some cups and a

small teakettle which

she placed over a glow
ine charcoal fire on the
rromid  near the kiln,

I'he man had in the

meantime :Irr.ll:'.:-'-|

several blocks of wood

[or s o =il on

As the wife poured

Lthie 1ea [or us: we

ik ot oor U and K

rations gnd off ered some

("'s to the couple., The woman giggled and

looked at her husbamd, who told her t

the' house again, He would not accept the

rations until our guide told him to do so
Although it was not easy to identifv the
feelings of the Japs by their facial expressions;
there seemed to be no doubt about the enjov-
ment this one felt at using his freshlv cul
chopsticks on n can of beans and sousage.
L Wi tald us How he and hiz wife
cut the oak and other hardwood trees on the
lopes around his house, brought in the tronks
inil branches on their backs, and stacked the
wood carefully inside the clay kiln with proper
openings o the draflts in the top and sides ol

the kiln {page 503)

Muir et
(Ml

[}
h Ly it

Jte e

American exports helped mlieve the scureiby
sgtie] for fiftering (poees

4I:|II-|

Tin Can on a Stick Ladles a Brine Sample

By evaporating sea wiater, pepcetime Japan prodoced o third ol ity sl e

Dieieat gerrmyntéd the shorinee - minh sall fedd 1o 1 black msrsed

Thiz woman & latger cadk contsin

Rl mmil &SRR

It took four or hve daves 1o I.IIEI-:"'|‘|"||:' thi
charring and another two tu let the kiln cool
The charcoal was then placed in siraw bales
af about 33 or 66 pounds each., He pomited
oul that be cut the trees so that they wouald
sprout from the remaining stumps and in fiv
to six vears provide another cut for charcoal

Bales of Chareoal Cavried on Backs

He and hiz wife carried the bales of chir-
coal on their backs to the loprme station of
the national {orest, <ome three or four miles
awayv, and at =uch tinws saw other people

We disked what he would when  his
children would be hig enough to go to school
He answerad that he did not Know,
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Roller-coaster Lumberjack, Lzambling with Death, Steers Ladgs down a Greased Trestle

A Honshu Ishiml logger drags or lenkes bis sled ali a mile down e mountaln (page 506 I'o tread the

Pes suretootedly, be wenrs mittenlike rubber-saled shoss, The Toad delivered, e pulis hie light sled up the shidwa

e BN | The 8 i wistnenfolk deswcrihe his duaidy stist as *“Hie or death.”
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Detween Crops, Impoverished Furmers Burn Chareoal to Fke Out o Living

Chareoal, for beating bomes cooking food, und Tunning gutormiles
moverthiless, it wastes the country’s resgurees, for the primitive Eilns disshmate chemienls
: Lumber firma generally sell wite products ta charcoal borners, Other
Torrared] felds strroomdd this kiln and storuge shed (oo 499)

Iorest b

st as aleohil
EMrELlE

He changed the subject by pointing to rows
of sugs stumps {(page 300)% between which he
antl his wife had planted wheat and sugi seed-
lings. He =aid that after cuttlng of mature
sugi it was possible to harvest three or four
cropys of wheat belore the newly planted seed-
lings shoded the ground,

Along the bank of the Gokase River in cen-
tal Kyvushu we saw women making balls of
mud und charcoal particles which were too
e to transport in straw bades and (o burn
i domestic brariers, Such charcaal balls are
much in demand for vestnurants and peicha
houzes,

We visited lumberiacks in Kyvuoshuy, and in
MNagano, Akita, and Aomori Prefectures in
Honshu, In some permanent logging stations
in the national foreces the lumberjacks lived
wilth their fnmilies in-small hark-roofed wood-
anid-paper houses.

These were similar to the

“vottneres’ in

Finks as Jspan's mest viluahle

TOELLECErs SLrin =crub

which we staved many times.  The exterior
walls were sliding panels which were moved
asidde in the morning on clear days to reveal a
narrow passgpewsy on al least two sides and
sometnes il [our sides of the house.

Houses with Gonvertible Rooms

The noer wall of this passageway con
sisted] of shiding latticework wooden panels,
with the openings in the Inttice coversd with
iranslucent handmade paper.

Inside these lutticed walls were the rooms,
which extended the width of the house from
passagewsy (o passagewny.  The ponels be-
tween rooms oould e pushed back or removed
tip combing wo or three rooms inlh one,

Usually the room at one end of the howse
opsened into the kitchen, which wis often in g

® Jopan cedar, or Cedfilemrerig  Jodoaing i his
eobifer resembles Californis redwodid Tt 3 ol s

ke,
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17, 8. Faresters (Get o Cireus Thrill Riding Hand-braked Logging Cars down a1 Mountain

In eentend Kyvushy the author rode one

30 mbbes n hotlr
leriiifeme it

whieels_

ltan-to with an earthen floor, The room
ut the opposite end of the hoose had a non.
slidimg wall, and the foakomomag, or altar alcove,
wis reces=ed in this wall. In the tokonoma
were ploced odd pieces of gnarled trunks or
tree roots; small tables or pedestals support-
g the ever-piresent flower arrangement of
sorigs of folinge or lowets, with a |-;:'|L-|:--|Eb
of o kghemono, o long, painted =k or paper
scrull depicting a landscape

Nooother wall decoraiions appeare
|IIIII'-|'. |"l.1|'ilf Ill'l.l..'-ii"I:!E l.'.l.!'".'il'ld.'— 111 %
abhove the slidine 1'1.'1]|r.-|=

Except for the houses farthest back in the
hills, there was sliog .||1.~.:'|_1."_-. e electne-
light bulb, uwsually in the mom with (he
LEHi CHCHThAL,

b= floors were covered with woven straw
muts three feetl by six feet, ftted together to
form o sguare,  Fhere was oo furniture
Lhise poonims exoept lor the crockery or metal-
lined wooden dbochs, or charcodal braziers,

The family sat on the floor, ate off trays on
the foor, and slept om a fufon, or quilts placesd
on the floor. Closets of shelves held these
rquiltz during the day.

(HT ope corner of the kitcheén was the bath,

in the
e wiills

il Lhese gravity-borne car

Flvmg leaps over Nigh irestles took his bresth awas
Ar the emd of this vlde, Japanese apply hrakes,
A tiny charcoal engine hauls back the cas (pape 506

iown 13-degree grpdes e spwed gt
Euch Bilmpin fum threddened a

They slow some cars by Jamming sticks aguinst

mude of lumber (page 5153, Hot water from
the kitchen was carried in wooden pails by the
WLITREN |I'|- Ill'.l:' I[Ill-\!I‘-l'

After we prew accustomed to the blisier-
ingly hot baths, we found it a really relaxing
pleasure to bathe before supper each nighi
aiter a tirmg day in the hills,

Fire Haward in Barracks

The tmmarried lomberjacks or those work-
ing during the logging season away from their
familiez did not fare 20 well.  Thelr quarters
comsisted of a4 long, low shingled or bork-
rooted, wooden-walled balding about 30 feet
wide and 30 feet lone

As with mony buildines in the mountninos
areas and in the northern part of Japan, heavy
stones were placed on the roof 1o prevent the
vngles or sheets of bark from Deing blown
away

The building had two rooms.
earthepn-tloored kitchen, and the other was
a wonden-floored eating amd sleeping  lowe
raltered room with a shallow chrt or
bottomed pit in the center.

In this pit wood or sometimes charooal wis
burned for heating and for drving clothes, The

Chies wns an

sLerile-
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A Sull in the Kyushu Backwoods Cooks, ol Sour Corm Mash, bor Frugrant Camphor

Y CEOrE ARD _I'l,;l.l n cofmered the .||!|[l|'-lr miareel

high s $5.73 n pounsd for camphor.  Synthai

Farmo=sa, eading camphor peodoacer, burt sill more.

extractid], thy l|I|||' Pevime Tl LEd el

rafters and walls were orimy with soot and
condensedl crensole

The men slept shle by side on their nol
ai=-Clean quilts, with their feél nlmost in' the
heating pit,  Dluring  the dav the qoilis were
aired]  outdoores o =tored on shelves o o
P RS the outside wulls. How thes
buildings were kept from burning down was
0 myvEtery.
n some parts of Japan, as m Hokkmdo
wood-buming stoves have been substituted (o
Lhe Open THl,

4
Ry

Rolling Logs down the Mountiain

The lumberjpcks we saw in the Kisn Tm-
perial Forest, in Nagano Prefecture in Hon-
shu, were husky, rugged-looking [ellows who
hod been brought scuth from Hokkakdo

In March, when the snow was Two and three
feet deep and the weather just above [reexing
(these men from the north were found to be
more suitahle than local laborers for the hard
wurk of getting oul the logs which had been
cut m lake (il anod early winter

ey brought them down the mountains in
novariety of wavs in the Kiso, The most spec-
Lo ah wns that of londine two or

Fur thele old-tim
CEMAIENOT gl pew

cellulot] collnrs
sl ics hrokie rkces
|.|I'IJJ'I-‘:|||".I| .|.-|.! I.'I'II':I--

Americuns pald a
|_I|:LI|'|.-' k== ol

This tuly Fenkls When the ol i

thive large loes with their 15- to 25-mch Dutl
ends on a smadl sled consisting of o crossplecy
mounted on two skilike runners,  The Jogs
WEe Llngg-_--_l I:ll._'-"l||l" :I.III| lizhed fo the :=]I'I|
with' light cable or rope

I'wo lumberjncks would start this log sled
|3 |||_|_w-|ii|;-._i:_ and one woilld _i'lr'll|_| om 1hie Front
|r'|| .|I'||| riile il. ity TonT A l'LlL'h :']li. il;t al
Lake Placid bobsled, down a steep, winding
trmil. showermo spow o e il each
linked turm in the tradl. He steored by
applving pressure with his feet on the skis

o slow down the sled, he held a ligght
calile attached 1o a wire ring. which he could
pull back under the mght ski. As the shed
slowed down, he browght it to o halt at the
log deck at the fool of the slope by jumping
off in front of the sled and bracmg his feet
in the snow aned his back against the logs.

\ slight mizscaloulation could have resulted
in his being run over by his load, but this did
not happen very often, according 1o the [Grest
STV,

\nother method was o build a semes of
g deflectors in a zlewae arrangement down
Lhe slopie,

When  the

< HRLEN

sOOwW  wiis  deep  enough, (he
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A% AEaz Tale

Electrie Motor, Yamity of 8 Rural Household, Threshes the Rice Crop

avoriv all Japanedy (nrm Wors

with obl-siyvie dmils

treadlies, some
]I::I'|'t'r_iZII'J-.'1 started the lops down the steep
Jope toward the first deflector. 1t hounced
them off at an angle so that they headed down
io the next debector, and so on down Lhe minin-
tain to the log deck, where they were loaded
on cars,

'hese log cars were broueht up the muoun-
lgin on a narrow-eauees raillroad built on hizh
timber trestles jorming an intricate network
up andl down the slogwes [he empty cars
were hauled up by o charcond-burning  locs-
motive, The loaded cars were taken down
by gravity in strings of six or eight cars, with
lumberiacks controlling theiwr speed by hiand
brikes on the rear end of each car. We were
left bresthless az we witched the cars make
their way down ardund hampin torns without
jumping the track (page 304 |

Less risky was the use of steam- or Diesol-
powered donkey engines with winches and
nd high-lines copied from some of our
AMotmtam Wst logiring
shows by visiting Japanese logging enginecrs
hey were especially proud in showing us an
enrine with a Waukesha, Wisconsinga name
|l:.II|_' m i, as owiedl a3 on _:l|.l-‘.l|' if the (Osaka
Irom Works,

As In our own high-line loerine, chokers and

':.|.-'-||'7

Rocky

I: I-I|1:'-.

s pcvompliahed: witly hund ook,
where {grmes gre relatively pee,. con afford o few Amertican-type tmplemenbe
List Delober Jipat '

Hokknlda, the northern islanil,
Most threshine 8 done with
neoddced a pood mce harvest, easmg s

{hnly

loops were placed on the logs, from one Lo
three to a load, suspended on a4 cable, andl
by trolley ridden down the sky-lme to the
log deck at the donkey engine, where thev
were then loaded on the cars,

In the absence of snow, as in Kvushu anil
m southern Honshu, as well as in spring andd
summer logeging in northerm Honshua, most
ckidding of logs was done by manpower
Wooden sleds, pulled by men or women over
wrenstl crossties placed in dirt tradls,
ope common method (page 502),  Oxen were
used i Kyvushu and horses in Hokkawdo o

gkid logs.

L

i-l:-;.i_'h Peecled for Bark

In maony ploces logs were peeled in the
woids, chelly mishum-sed CryMomerns, 1o
abtain bark for roohng or {or walls, We saw
them being pushed down steep chutes by men
in WOVEN-straw riin capes ong raimy day when
the slinpery trunks slid easily over one another
(page 300). Animals or machinery were less
|rF'I||iI"'|| f b '.I!.lfl!'-lll."ll'l Al WOnEN I GwWir

Athough women of tén worked aloneside the
men in the woods, they were more commonly
seefl i the log vards, where the logs were
accumulated beforé beang transported oo the




Backwoods _[;l.]'l;m |l"urir|-t; American Oecupation

O o Dieadned Padds October's Galden Rice Lies Fettered in Douoble Sheaves
In Jopun, reaping hos ot changed in the st 1,000 vears. These Tarmers, still treading mudd, clip every sialk
with sick]s They asildle twin bundles geross o pole (bsckground) for carmying 1o the threshing floor. Wind
brenks appear 1o be of rire straw (Mher straw will bo stampesd Dack thto the soil @ reiile b
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In & land of death-dealing earthquakes, typhoons, and volanoes, lew Jupancse feel becure lor long

arious sawmills by radl, aft, or boat.®

The mountain roads leading back into these
logging operations were really something to
write home about, We rode up such a nar-
row, lortuous, slippery road ane cold, wet day
in.n Jap car

Char driver wis an unsmiing. jap who seemed
mare interested in looking at the misty scen-
ery several hupdred feet below us than in
safelv hugging the steep rock wall on the other
side of the mad. The car shthered into and
out of the muddy rute which still had ice and
LU RERE L i]'l :ij'llll‘-

As we shid and Jerked close to the edge,
I could not keep my mind on the forest for
which we were headed., 1 could think only
of kamikaze pilots, Surelv this Jap wouldn't
try deliberately to take =severnl Amercans
with him to meet his ancestors by rolling the
car over the brink!

I didn't convince myseli, however, until
we arrived al our destination at the top of
the moimtain. For the return trip down Lhe

I&rsrem timmad
“Na Voleans Can Bluff the Woman Who Hoes Her Crop 30 Feet from Steaming Lava
Not

pntil Sakura Jima eogulled her farm two dayvs after the piclure Wl baken oid this cultivalor keave,

mountain, however, | ‘_-:JIiI:.'L"!Jlr'n' remembered
that I had to talk over several things with
the American GI driver of our jeep. It was
colder in the open jeep than in the Jap car,
but T didn't sweat as much under the collar
on the descent

Waormen Work in Tree Narseries

In many of the iree nurseries In japan,
women perform most of the labur of cultival-
ing the =ail, making up the seedbeds, sowing,
weeding, transplanting, and digging, as well
as the planting of the seedlings on the cutover
F]l.l}ll."'--

In one log yard in Akita Frefecture, in
northern Honshu, most of the work of loading
logs on handcars, pushing the cars to concrete
aprons, and rolling the logs into the water
for making op rafts, was done by women,
exgept [or the foremen and a {ew men.

Mary A

‘:.Jllll..l.l_lr

T

Wark in Japan,” |
LErnmAMITE: MAUAFISNT

“Women 1
Nougme NaTIoNan
TR |
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The making of these rafts on the Yoneshiro,
a clear, smooth-tlowing stream, wis one step in
transporting logs from the log vards to the
suwmills at the mpo
center af MNoshirominato,

Lhuring a I:-c-rmd when rall transportation
wis difficult because of o coal shortage, this
river rafting was highly mportant.  Niot
many rivers in Japan were sujtable for this
type of log movement. The upper reaches
of most rivers in the mountainous areas where
trees were cut und logs could be necumulated
were too narrow, rough, or fast-flowing to
make rafting practicable.

In a wide curve of the river the logs were
rolled down concrete aprons into the shallow
water, where three met bound them together
with grass ropes mto rafts abouat 20 feet wide
and 60 to 80 feet long (page 501). The com-
pleted mits were tied up alongshore until 18
or 20 were ready o leave.

Two men on each raft cast off early in the
morping and by long poles guided the rafts
into the current. Six or eight hours brought
thiem ashore at Noshirominate, about 30 miles
downstiream.

Here the raits were broken up and the logs
were stored until needed at pear-by sawmills,

or until a log train was made up for shipmesst
to Tokyo and Yokohama mills.

In the Camphor Forests

In the camphor-forest reglon of southemn
Rhyvushy we observed the process of making
campthor {page 5051,

At o small house by the oot of the moun-
tain o camphor still was steaming and giving
uff fragranmt fumes, In delightful contrast to
the odors from near-by Gelds.  Alongside 1he
house was o henp of bolts of camphorwood
(Cimntcimnomaenm com phorvi )

As we npproached, a wrinkled old man ook
off his cap, bowed, hissed, grinned. and went
abiout his work of holding the bolts against
s turning knife-ridged wheel to make small
chips:

These chips were shoveled into a b con-
tainer which looked like a larpe inverted
buckey, smaller at top than at bottom. Whater
was hoiling under i, and steam rose throogh
the chips, dissolving the camphor into vapor.

This vapor was led throogh a bamboo pipe
into a smaller imverted buckel of water with
a pan of cold water on the top to condense
the camphor oil. As it condensed, the wl
Hoated to the top of the bocket and was led
ofi through another bamboo pipe into another
container, where it settled out into solid cam-
phor. This was then taken out, dried, and
crished.

riant lumber-producing

509

It hud to be sold to the Camphor Control
Company, a Government monopoly, which re-
fined the material for use in drugs and per-
fumes and, during the war, in explosives.

Formmg provides a livelibood for 40 per-
cent of the familles of Japan, althdugh only
one-sixth of the land oarea s suitable for
cultivation.  Since two-thicds of Japanese
farms are less than 214 acres in sjige, il mayv
be more ocourate to refer to them s larpe
gardens rather than as small furms,

We suw lnborious, backbreaking methods
usedl throughout Jepon, 1o the northern
prarts horses andd ocoasionally oxen were wsed
[or plowing: elsewhere men or women with
babiies on their backs did the hoemg. turning
over the soil with short-handled, long-bladed
hoes.  In the early spring men broke up the
clods with a small, hand-operated spilee-tooth
harmow.,

After the plants sprovted, the famous “Nip-
per with the dipper”™ would make his appenr-
ance.  From his wooden pail he would take
the ripe night soil, dipperful by dipperful,
and carefully dole it out to the growing crops.

Not o drop was wasted, because fertilizer is
the key to prodoctivity of the overworked
sl

Maost of the chemical-fertilizer {actories had
heen converted for the manufacture of explo-
sives dluring the war and were, therefore, highly
strategic  bombing  targets,  Consequently,
chemical fertilizer was not abundant, amd
might sail, more technically referred to as
“indigenous orgnnic material,” niwave impaor-
tant in Japan, wis now mare vital than ever,

The chemical fertilizer available was plaged
carefully between the drills or rows of sproul-
ing plants almost groin by grain or orystal
by ervstal,

Kiee Plonting Moddy Wark

At rice-plunting time men and women
worked knee-deep in mud, turning over the
el sofl and renewing, strengthening, and
patting down the rafsed edge of the rice seed-
bed. The grains were broadiast by hand on
the almost drained surface.

Grass ropes, with bits of red and white
paper tied at intervals, were supported on
bamboo sticks around the edge of the fields
(pages 492 495 506, 507).

The ropes and paper swaving in the breeze
wiere Lo stare away the crows, and alw were of
some religious significance.  As the bright vel-
low-green sprouts appeared, water was kept on
the seedbeds until it was time to transplant the

* See also “Formosa the Besutifal,” Ty -Aller Ballan
tne Kirpmsol, Natioxasr Gueposariair  Magaziye
Mareh, 1020
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Like o Snuil Building Its Limestone House, a Barrelmaker Ercets a Lofity Shell of Wood

Rareels amid emals | peidls,, corry most of Japan's Bauld burdess. Hesesnbiing a farmer on 3
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In Thrifty Honshu, Cows Not Only Give Milk but Honl [t to Market

Cow's milk is 3 ranty ¢ven to Japanesg Leabiee. Ooly wealthy city people ws duiry products,  Beel eattle are
scnfve, Men do most of the work of dirieft mommails beciiss human belnge requine less bind Tor {ond

Al & ITniliidEsiEn
Baby-toting Women Cart Their Meager Wood Ration in Toso, Kyushu
Japans woikd-amd-puper homes, beated by charcoal braziers, seemed] cold te Ammetlcans even o pegcilli
Fostwar Tesy bad little or no charcoal Lo vation, the author-found (page 314). Here a male Japanese tvpically
potrpis the sofler job. steernnp the carl.
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Yinks Tonpla Does Some Serious Reading Aloud for His Emperor

Two years ago the boy trembled at sght of his Emperor's picture unveiled at school in Gifu

Now Hirehito,

having resigned b divinily, visitsa his countrymen in person, like s candidite {or office.

seedlings to rows in the prepared and flooded
paddy fields

This was done by the whole [amily—Iather,
mother, gramndiather, prandmother, and the
children—in  the night-soll-saturated  mud,
Little wonder they have 1o hathe frequently!

Fuel! and Flowers

Citen we saw women and children from the
'-.'.1|E-e'_'. farms on terr way W the mountains
or lomided down with foel wood or branches
for hedline the bath water and for cooking

Heavily laden though they were, the women
Umost alwavs carried in their hands aosprig
of attractive foliage or blossoms of the season,
cech ' us nzalen or  sedurs, the well-known
I'I".r'l!l'_'., lor pse 1n n fower IWITILNECTIENL On the
tokomoma (poee S04 )

Vimast eévery farmhbouse had Bowering trees
or shrubs with attractive follage near the
buildmg. The vellow-green rice seedlings, the
wieathersd brown-and-grav-thatched roofs of
the houses, and the white- or pank-blossomed

trees, with a backeround of a dark-green
Crypiomeria plantation on the hillside, was
g color harmony marred only by the bucolic
enlors

Thére were evidences an every hand of re
ligions feeling in the rural areas, entirely aside
irom the popular pilgnmages to the famoos
shrthies or temples of Ise (8t 'Hyvamada),
Nikko, and Kyoto. “lorii, the gates to Shinto
shrines, were in évery nook and cranny of the
country—along the roads; on tops of moun-
tains, and of course In every town of Any size,

Hung ncross them were specially woven
rice-straw ropes, with pieces of paper folded
nio zigzae palterns

small wooden shrines were Tound in anw-
mills, quarries, and other places of employ-
ment.  Pwigs of sabaks (an everereen hush),
dishes of fotd, or cups of safe (rice wine)
were often seen in such wmall shrines,

Bovs amel girls, and grown Japs as well
never passed these shrines without stopping
to pay hompge, After removing his hat, oml
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Yank. Hovs are not immune from caroring

T & Wlud e Vmrid
With Candy and Gum, Sentimentnl Yanks Heser w Sight of Childven Carrying Babies
One chlldish tdek, gquickly learmed, i3 ta shoulder baby sister am] atreteh aut both pleading bynds 1o 4

Men and women too old to do anvihing else tote prandchildren,

Viery litkle girls sbhouliler dolls In imitation of aldir sisters l|]I:IJ'_1;";. 814 and =17},

with feet together and arms hanging down al
Lhe sides, each Jhp wiolild bovw st l[‘ﬂ:..' HRLH HI-r'n'l.'|:'L'
from the hips belore continuing.

We were told that this was done in rever-
ence for Emperor Hirohito, despite the fac
that 1n answer to (seneral MacArthur's direc-
tive to zeparate the government from Shin-
toism, the Emperor had zsued an Imperial
Rescript  declaring himsell  divested of his
lli"n'i[!-ll_:p J'I.]I.[i 'l.ll'l.j'l."rit'lg .I.Ei!- ].l'l'."'|l|| I.I!' Hl._lt Ill reyvefe
him s o derty.

Horses for Spirits (o Rade

In vne small town in northern Honshu we
noticed stone stiatoes of horses hefore a Shinto
shrine. A mumber of them wore woven straw
shoes over their upraised feet

We were told that these horses werp i’l!.'l.-l'l'lE
there for the divine spirits to ride m their lei-
sure hours.  In the wintertime such straw
shoes keep the horses from slipping and Talling
on the oy mads,

Some poor men in the community, unable
to- contribute money 1o the shrine, had woven
these straw shoes and placed them on the stone
statues every winler, As far as i3 known, none
of the divine spirits has been injured while
riding these stome horses I winter, since this
tlevoted worshiper has been keeping the ani-
mals so well shod,

Many of the largor shrines had forest groves,
most (requently af planted sugl [ page 303, 1o
supply timber for construction and repair of
shrine butldings, Upon visiting one &hrine
furest, the priest invited us to see the shrine
itsell, Many gold and Incguer jitems, meticu-
lously done, had been doniated to the shrine by
PGS wWorshipaers,

The priest nod his woman helper served us
te in beautiful china cups, dried persimmsone,
and masted peanuts. This priest’s flick must
have been well-to-do.

We were told that some shrines helped sup-
part themselves by ndmission fees from ath.
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letic matiches, such as sumo (wrestliog) exhi-
bitions, Financinl support from the Govern-
ment wae ordered stopped, to help separate
the State from Shintoism.

We later saw in exhibition at the Yasukuni
shring in Tolyvo where a silk-brocaded priest
refereed the bouts,

The bulbous 200- or 300-pound wrestlers go
through o tedious ceremony of alternately
squatting on their hounches, rising to stretch
one hamlike leg, then the other, bowing, scat-
tering salt on the floor of the ring (to purily
the arepa), and squatting and bowing agnin,
Finally the treferecing priest brngs them to-

gether.

They grasp each other about the shoulders
and iry to shove each other outl of the ring.
The one whose foot first touches the outside
edge 15 the loser.

With so Huthe excitement provided by such
comtests, it seemed to me 1o be o waste of good
food to fatten up these mastodons for such

exhibitions,

Three Wise

At every apportunity our Japanese guides
would paint oot to us evidences of Christian
missionary activity.

In one conlérence room was a wall decora-
tion of the Three Wise Men and the Star of
Bethlehem, hung conspicuously so to he seen
by the Americin officers. At one place we
were served tea in cups decorated with the
same motif,

The guides also pointed out o us young
women wearing crucifixes. presumably former
stdents at a mission shool, Thee vanouys
evidences of Christinnity were to be sepn more
in the towns of medium size than in the very
small villages or on the {arms,

Wherever we triaveled, we were impressed
by the large quantities of logs, charcoal, and
{uel wood awaiting trunsportation, "'lr*.[:.'.m' riil-
rond platforms were loaded with such mate-
rial, Timt these products were hadly needed
wis proved clearly in the little town of Tosu
in' northern Kyvusho, where a train of boxcars
filledd with bundled fuel woud had just arrived,

Almost half the town, mostly women, were
at the depot with all manner of corts and
wagons to help unload the wood and take it
to the ration station (page 511). In view of
the shortage of charconl, the rotioning officials
were substituting fuel wood at the rate of five
bundles per family per month i lieu of one
bale nf charcoal,

In & number of small towns where war in-
ausiries had been bombed so thoroughly that
adincent residentinl areas had also been hit,
considerable rebuilding was beginming to take

Men on Tencups

The Nutional Geographic Magazine

lace, Most of the reconstruction was with
umber produced by local sawmills fram Jogs
hauled from meighboring mouniaing by wagons
or charcoal-burning trucks.

There wis more progress visible In such
towns and villages than in those less forto-
nate localities which had to depend on lumber
or logs being shipped in by rail.  This was
especially true of the larger cities, where not
only was the damage more extensive but the
transpoctation problem was also more acute.

“Cumma”™ ond “Chocolettu™ in Denmmnd

The sound of zn uppr-t-m:hlng American ve-

hicle; especiafly the “ieep-u,” even on rainy
days, would bring the runoyv-nosed, bright-
eved ‘children out of the closely patl:z«d un-
painted houses along the village streets. They
would wave and shout ' Hallow-goodaby,™ or
“Gammu," or "Chocolettn.”’ We had to drive
carefully over the rough dirt streets to avoid
mjuring them.

In the more remote sections little girls on
their way to or from school would stop and
bivw 1oy the passing vehicle. We found out that
during the war all school children had been

taught to show pmpﬁ'r respect to Japanese
military personnel,

The chubby-cheeked rural school children
wire a strong contrast to the less colorful and
less chubby citv-school pupils in Tokyo and
(Osnka,

Whenever a jeep stopped, crowds of children
wolld gquickly gather In hopes of getting a
u."_ﬂmmrl or lemon drop from the Gls. The
soldiers seemed to be especially partial to the
voungsters who were carrviog baby brothers
or sisters on their backs; and it did not take
the children long to catch on to this. As a
result, the older ones would quickly pick up a
smaller child, and they would both hold out
their hands for a piece of candy or gum.

Mothers with children on  their backs,
thmip:h shy #t first, soom overcame their shy-
l.1|||-,r in respanse Lo the cantagious grin of the

g Americans who learned to say “Koni-
rkrm (good day), and smilingly allowed
their batbies to have the swiets.

Soldiers attached to Military Government
or tactical unmits in' the small towns made
friends easily with the children. Some Hitle
Japanese bovs diving for gbalone along the
rocky shore of the Pacific proudly displaved
their catch, diving mask=, and knives to the
American  soldiers who were interested, in
hopes of getting “cigarettos,”

It waz a common sight to see a (I teaching
the children American words for ordinary
objects at hand, and the children in turn would
repeat the Japanese words [or the same objects
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as they chewed Amers-
ran gum provided by
the The
mothiers =eemed 1o ap
preciate this  fnendli-
ness, but the fathers
or menfolk generallwv
showed no sgm ol ap-
provid on their expres-

(Dnges

L her.

sitinless faces
313 3517);

The ordinary people
of Japan seemid to he
lrarning  that the Gl
far from beine the bar-
baric monster they hod
been tought to oxpiect,
was a friendly gentle-
i

Local shopkeepers In
the wvillneres were usi-
:gfl_ﬁ.' |_'1_‘||| o welcome
vmericans, not anly for
the obwvious 1
doing a profitnbie s
ness, but alsn hecause
Lhew had learned to ex-
pect courteois dealing
without looting or
rourh treatment.

COne instance will 1l
lustrate the kind of
Llcgupation our men
Were CArrvimge ouf

On a narrow roid
near the edege of 3 small
town in soithern Hone-
shiu n Jeep came LD @
||F'-Il|;.[|_' |l||||'|-.|'l'| ||1. ek
tired horse (rying 10

FeELLsaTl

.1 Ay ;:|1-||| I. I"i'l.ilL' £

1 Dby ST

the Woonden Tub, Gets 0 Hubdown

k ; Sogpondt aed Ansiig are done on the platiorm ; the tuleis tor relaxne.  Fathe
pull a wagonload ol aft, imother, atyl daughier v the seme waler i ol order, Amenoan saliliens
used lumber, The have yelled oo Iccling Lhe salibhfe tenrpestalin Hut now both oonp and bt
I|='i|'JL'|'.' h“.l "-i!lﬂ:"" water are hord tor gel (R TR =01
scomewhat and there
was g 6= or B=inch rise from the bridee floor  chmbed back into their jeep as the driver

o the road prope

The front wheels of 1 WHEON Wire resting
nggainst this rise, and the Jap driver wis push-
M O O '|.1.'|11'I'|. '|'|I.|I.'|.l' 1.er.' ':'I-lr:~'=: T-1r.'-i'||l".|
o budge the load

Az the jeep came to a stop, the rapged. Jap
:|_-1||-|'.|-||, |'_| E]_‘."I ||-|'.'|'-"|_| lovwr . zind |:|I:‘F,:*.|-I':-.=§!-
“1 am so sorry,” The GIs backed
the jeep out of the way and the {our of them
ol ok, Two of them each pushed on'a wheel
while the others pughed {rom the rear. The
Jap urged the horse W straln once more, and
the wogon moved up the rize and off the bridge,
o clear the mad,

The Gls eave

he

i
I
ree L

the Jap n cigarette and

!||_|L|.'|_'|I |I-.|.|:'_'|

Limies, repenting, ""Thunk wvou,
thank vouw, t '

‘- -
nE Vil

American Health Program Impresses

the Jupanese

The Japs cannot help but be Favorably 1m-
pressed by such treatment. and by the con-
scientions and effective job our men are doing

he work on health amnd canitation, sach
i DT dusting, inoculntions, and purifving
willer supplics 9 1y MMake al
impression which should be long remembeted,
even I such measures are chielly a protection
tor our Cecapation personne|

Another amaging thine to the Tapaness is

'_I—II '|||'.|r|..'.
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Uhn Her Frame a Silk Weaver Creates an Flll[l-.ulin.h.-_!n ElHect in Seven Darzzling Colors

Tulomane machine: 1! fuplicate deaznre tapestry; prodouct ol 4 pamsinking 'r__._ ibis lrudeest 4
itk 13 meastired m Inches: o oaash, o ol lakes month: This. operutor duplicates a pad niare
Deibow the 2abin eyl A1 i oemm e peed. e right hand™s notched fmeernail it gl luck bieht Hh
Lreastily woven welf (Prandverse Lhiread In and out of Lthe W e (Mongntudioal thread il left hapa] suld
Ll FETER | mndl moli il lollows the [Riitern Yars il Hetle it flows irom the al
hnklan, or spool TN (E rhang U1 =0 musd sanitics. Sl ires arne at hand Hund e
| may e noi

the MNisel soldier. Az interpreter, of course,.  the dei
(48] ""'.l"'i |'|.':|_'_'h [Hiss !'II nimiITiaIncatIon |_|r_ | [ I|E::_::| i i,

LWern Our o IpieErs ndd the o |.|:.-'.""!. 1II'. L1 I :l: IECE] PREMYROET ||i'|: i mach painted
ut this the ta : ',',lll.ll! Ill' EXCE i|i|'_'!." lili.-l' LI Wi IE i syl i LUNANEC T LY LI ll' T 'E'
t, if not impossible,  But, bevond this, the  can Occupation, except for the fact that tho

by B TR AT i X i . .

i | i F 4
" ] - ] i = L | I
ML F Y 1L NYOI anee nll who are borm I B mg B[ ehritnieds anid ot he 1T =1

wmericn, regardless of mmce, color, or notional  such &z l=e. Kyvota, Nikko. and Sl |.|.-I-:i' Y
rigin, are Americans Lm i a el

.II- Tir | L 1 i i I TN | E |. I. ) iy
Gls Climb Fuii _ Many peaks, less {amous than. Fuji, hay
wen even less affected Vo Lthe Udcupation
T ] 1 N ] - . a
AN [in Japan does much to counter-  forces. Asn and Kirlshima an \ I Ll

dcanoes on kyushu which we visite
3 plocathon Cenbers dnel of monh vinletic II..||r- il ol el 1o th

12 T :'_-, EFLENR LR '.,'|||-

igamnst these Americans over here which th cano near Kaposhins
lapa beprd luredly deseribwdd oo Ltheir radio Asn, moare than 5.000

1} |"|'.|' '!'l- |:|;:|'-_r Croltenr 11l
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Baby Talk in English Fails o Allay the Tears of a MNipper Lost in Sascbo
Amenicons pave Lheir hearte b the (ormer stemv’s children, They {oumd them well behaved. Candy
and gum prompily spoiled o dJew,  Mothers spprecieied G interest im therr babies, bot most inthers remained

paker-ipeed (pare 314)

Larl EerEl

For Gripping Silk Threads, a Finger-tip Weaver Files Her Nails Like Saw Tecth

o matter bow vexed, she cunnot aford to bite ber madls, the bullt-in tools of her trade (opposits nagel
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the volcano were bare of trees except for
recent plantings on the lower slopes

Fumes amd gases of eruptions several hun-
dred vears ago had killed all the vegetntion,
andd now only coarse gross grows on the glopes,
The Juponese Army had osed these grassy
slopes {or maneuvers and training.

We drove over winding cinder rodds, past
a UL 5. Marime radio and meteorology station,
to & Shinto shrine and a Jap weather and vol-
cann lnboratory ot the end of the road, about
n mile from the cruter’s edge.

Clouds of steam were boiling up from the
top of the steep, cindery slope.  Since the wind
was blowing from us to the crater, we were
spared the discomfort of inhaling the sul-
phurous {umes,

We made many detours to avoid sofi-
hottomed goullics varving from 2 to 20 feel in
depih.

Finally we stood ot the edge of the crater
and Jooked down into beiling clouds of vapor
rolling out of the tremendous gaping hole and
pouring from myriad small openings in the
in=ide wall,

The combination of overcast sky, dark,
cindery cone, gray clouds of steam, and strong
sulphur odor was climaxed by the sight of a
solitnry figure of & man in 2 dark kimono,

He was sithouetted against the skyv on the
l.?pasile edge of the crateér, now visible, now
blotted out by clouds of steam, and now visible
again,

We learned that he was the priest who
tended the shrine at the foot of Aso. Any
wavering worshiper could be given a ready
glirn];pﬁe of the Inferno in the priest’s buck-
vard,

Kirishima is a long ridge with a pointed
conical peak at its eastern end. On this
smoking pedk, according to Japanese bellef,
the grandson of Amaterasu, the =un goddess,
tdescended from heaven. |

From this avgust grandson was descendesd
the first Japanese Emperor, limmu Tenno:
hence the reference to the Emperor as the
Son of Heaven,

Remnants of War and Typhoon

The steep eastern shore of southern Kyvushu
along the Pacific Ocean presents many fine
views of fishing villages in little bays and of
vertically dipping rock outcrops instead of
sanely beach i places.

In this area, as well as on most of Kyushu,
can be seen excavations in the hillsides and
especially along road embankments, These
were dug during the war for gun emplace-
ments, for road blocks, and for shelters and
sturage places,

The National Geographic Magazine

Also in this region were many spectacular
evidences of damage from the 1945 typhoon,
The heavy rain catsed 1 number of landslides,
and in many places the washed-out roads wery
ust being repaired. The strong winds had
ilown down many stands of pine and sugl
timber and had destroyed a sizable portion of
the season's rice crop,

The much-indented shore of the Inland Sen
and its many small tree-covered islands are
beautiful to sen. The group of islands in the
Pacific off Matsushima (Pine Isiands) is a
natwnal beauty spot,

These islands are small bits of sandstone
crowniedd with the tvpically  Jopanese, gro-
tesquely shaped red pine and black pine,
Pirmus demyiflorg and Pieus thunhergii,

Among the “"Japunese Alps™

Central Japan, along the Kiso Valley, source
of much hydroelectric power, and west to the
s¢a of Japan has many rugeed ridges; the
so-called Japanese Alps, which rethin their
snow  late into the summer. Ontake and
homaga Take, at about 10,000 feer, domi-
nate the scenety of the amous Kiso Tmperial
Forest,

Aside from  the mountains, wvolcanoes,
coasta] villages, and deean islands, somie of
the most scenic aspects of the country are the
peaple themselves at their work, the fishermen
in their small boats, the logpers and charcoal
burners back in the hills, and the farmers on
the tertaced hillside patches or muddy valley-
floor paddy felds.

The development of a tourist trade which
would take Americans and other Allied na-
tionals into backwoods Japan could serve sev-
oral uwseful purposes,

The scenic beauty wouold provide real en-
joyment to the tourists; the money spent
wintld give the Japanese badly needed foreign
exchange to permit them to buy our prod-
ucts; and exposing the people to foreign peace-
ful ideas and customs would help promote
international undersinnding.

such understanding would undoubtedly con-
triliute to the realization of the newly drafied
Japanese Constitution's renouncement of war
a5 an instrument of internotional relations.*

* For full list of articles on Japun and the Japaness
Emmpire in Toe Groonseiie, see “Cumilative Index
tn the National Geographic Magszine " TR0 1046,
espoctally the lollowing: “Japan and the Pacific,” by
Jozeph C. Grew, April. 15944: “Face of Jupan," by W.
Robert Moore, December, 1045: “Behind  the Mask
of Modern Japan.” November, 1043, and “Unknown
Japan,” Auvgast, 1942, both by Willard Price: “Geoie-
raphst of Japan,”™ by Walter Weston, Jabv, 18921 and
“Japan, Child of the World's @ld Age,” by William
Elliot Griffis, March, 1633,
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Bikini's First Atomic Bomb Kides at 30,000 Feot in Dave's Drvam, o 1H-29
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Mo, Mot Gases, Coolmg af 15000 Feet, Form an ley White Cape, ax on a Cloud




Five Minutes (OId, 25000 Feet High, the Cloud Begins 1o lose Shape
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The Flving Teleoraph

By Josern [,

SPEARS

Erewtenpni Colomel, Signal Corps Keserve, [, 5, Army

With Musivations fram Officral U. 8. Army Sigual Corpe Photographs

N THIS DAY ol such developments s
I\rrﬂ.‘JHr contact with the moon and radio

puidance of rockets and adrplanes; it may
surprise many o learn of the high place still
beld by one of the oldest forms of military
communicotion—the homing pigeon,  These
silent messengers pluved their part in many
campaigns of World War TL

One such bird was Jungle Joe, a four-
month-old pigeon dropped in o pocechute
coiitaiver with an American airbormée patrol
far bevond the Japanese lines in Burma, In
the jump the mdio operator wies Jost, and
the unit was thus deprived of radio contact
with hradgquarters

Jungle Joe spent seven davs in @ small
bambon container while the patrol collected
valuahle information on Japanese positions
and troop movements, Then he was Tibernted
with an turgent and secret message, Flying
225 miles through hawk-infested country and
aver lofty mountains, he delivered the fate-
ful bt of paper which led to caplure of a
large section of Burma by Allied troops
(pago 334 ).

At another time, an Allied unit operating
on the border of Burma and Siam was
attucked by overwhelming Japanese forces.
All rudio codles were destroved to prevent
capture, and the Allied commander in the
area lost contact with the retreating unit,

A Mitchell bomber was dispatched with
Burma CQueen, a five-month-old buoe-checked
hen, and she was successfully parachuted to
the opén arms of the trogps below, Released
with a message at 6 aom., the bird traveled
320 miles across the Burma mobtmtains, arriv-
ing nt her Joft at 3 p.m. the snme day {p. 5389,

Burma CQueen proved a credit to the Signal
Compd by accompliching her mission despite
the fnct that she had had only 11 weeks of
training and was released 120 miles off the
course she hud been trained to iy,

(GGl Joe Saved a1 Thousand Lives

Another pigeon, GI Joe, is officially cred-
fted with saving n thousand Allied soldiers’

lives in Italy,

The British 56th Infantry Ddivision had
requester] ailr supipart to #itl in breaking the
German defense line at the heavily IurL:ﬁEni
village of Colvi Vecchia on the morning of

October 18, 1943, A= Allied planes were

akl

about to take off on a mission that would
have hombed the town off the map, GI Joe
arrived with a message stating that the vil-
lage had been captured by a British infantry
brigade. The attack was canceled just in time.

The time on the mesage revealed that GI
Joe had covered the 20-mdd miles in as many
minttes. Now in retirement at Fort Mon-
mouth, New Jersey, he recently was taken (o
Fngland to receive the Dickin Medal from the
Lord Mayor of London.  He was the first non-
British bird or anfmal to win the award, egual
to o Victoria Cross for humans,

On Guadalcanal o signalman  received a
mrssige from an officer, folded it tucked it
into a plastic capsule, fustened the capsule
to the leg of one Blackie Fallizan, homing
pigeon, Army of the Umited States, and re-
lessed him into o fusillade of jnpalww fire.

Fropments of steel tore into the pigeon and
knocked him down into the tortuous thorn and
seraly land, The message fniled to arrive on
time; it should have taken twenty minutes
But fwve hours later, maimed and bloody,
split down the middle, Blackie reached his
tratler loft, still bearing his message,

In French Morocen o blue-checked pigeon
named Lady Astor tlew 20 miles to deliver
an important tactical message. When she
dropped exhausted into a Signal Corps loft
she had been shot twice through the crop and
ance through the wing.

News by “Pigeongram”

Members of the armed forces were not (the
anly ones to recopnize these winged courders,
War correspondents frequently used the birds
when they lacked other means of communi-
cation.

During the war, articles in daily newspapers
sometimes bare the statement in the dateline,
“vin pigeon.” Behind this terse notation was
often a story as gripping as the news that was
printed.

In North Africa, David Brown, war cor-
respondent of the British news agency, Reu-
ters, sent the following. pigeongram:

ITALIANS STARTED EVACUATION OF

GAFSA ONLY HALF HOUR POST FORMAL

ATTAUCK UNDERWAY TEN OTCLOCK MOV.

ING TOWARDS EL GUETTAR AMERICANS

MIOWED TINTDO GAFSA AGAINST ONLY

LIGHT REARGUARD RESISTANCE ABOUT

ELEVEN O'CLOCK. SIGNED BROWN, REt-

TERS CORRESPONIDIENT.
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At the Desert Troining Center in California 8 Tank Commander “Single Tosses” a Pigeon

In training, the hirds nre often released =ingly, but in combat operstions “double tossing™ &= the tule, one bird

srrving the original messaipes amd the other o 'E'il'II Al AT IperEnge snoWws Lhal piifai ik rofany s
work best when relesspd in palre  The homers enshle armored speirheads to opemte under radio stienoe



In bringing this firg nows
[ the all of Gafsa, the
pigeon Yank made a 90-mils
Hight in 110 minutes. Yank
further proved his waorth by
carrying several urgent mes-
sipe< [nter in the African
CAINMIT.

For anather war corre
spondent a blde-check ed
cock, MNo. TEI, carmied the
Iollowing message [OTLY mirles
in TR i L Fenrtmy
evacuating  Tebourha T uonis-
Wl This wns the out-
aitle world's first word of the
fall of the Tunisian town,
which clhimaxed several davs
of hard fhghting and paved
the way for Allled ecapture
of Bizerte and Tunis.

I'hese are III'|_'I. g few of
i thowsands of wartime
homing
mgeans, (e pigeon  oom-
pany alone delivered six
thousand mes=sages o A4
muonith

At the close of World Wal
11, the Signal Comps Arm

|'i-_'_|-||'. service  houd I":-|':|Ir-|!

achievements of

s than 3000 enlisted
men armd 130 oficers 1in the
technigque of schooling and
mndlinge the birds. Amire-
CAnN Mgeon  companies, pin-
loons,  and
servedd 1n

detachments=
all theaters of

Much of 1ther
brhiineel-thie-
lines activities of our Oiffice

ORErALIOns,

work eelateod |

il Stratemc services

['he FHAEn o the

ANV,
like its human civilmn coun-
I'I"|||'I I;I|||| I nrns ET i'l'-

mienae change [1= home

chanmed, 1ts habits are modi
ned, s duties are new and
S1TELILLY Phe bird must he
=M -'!_l. trgmned and maode

iospeciglized foh, de
pending upon the branch of
service to which it is et irheil

14 Lheé homing pigeon
learns i3 duty it may ride
in A& jeep or aboard g ship
iy in an airplane, b carried
on & man's back or on a wir
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“Private Jungle Joe Reporting, Sir™

Whim only four months old, this sturdy
lines io Hurmn, Heleased, e How

D SOTel ieaaiEe Liasl TR =20 .__'.|! || LEEE i et A

i a manner which even viel
cannit be disclosed. Whetever the Armv, the

wavy, the Const Guard, or the Marines go,
i pigecn may go also,

.
sSeCrel  missuon

Ti-Mile-an-hour Specds

During the war the Army Plgeon Service
riined 54,000 homers, of which 36,000 were
sent abroad for active duty

Great advances were made in troining the
birds, Speeds and distances achieved by
homers used 1o ooour military  services have
stemdidy mereased.  Now fhights of 500 mules
a dov nnd speeds of more than 70 miles an
hour under ideal conditions are not uncommon
umong. the belter-trained Army pigeons.

During World War I, the pigeoneor was
nappy to have %0 percent of his birds return
W their home ot lodny  the plgeoneer
woilld be greatly disappainted if he did not
recerve returns of more than 98 percent
»oah sent out the dove which

=BT [is-

hird wan dropped with an sirborne patrol hebind the Japanese

735 miles aiver scimw of thip cogntry™

highest mountain

Burma to

to delivetr an uraent
¢ lrge section of Allied troups {page 531)
turned to the Ark with an olive leal the *fiving
telegraph” has been delivering information.®

The use of pigeons to carry messages is as
ald as Solomon and the ancient Greeks, who
probably lesrmed the art of trainmg pigeons
the Persians. The names of Greek
Chympic victors were carried bhack to thei
viarious cities by with homing in-
slmcts,

In the fume of the Komans, Pliny
immense prices were given for pigeons
they are come to this pass, that
reckon up their pedigree '

Diocumentary  pvidence of the the
noming pigeon m war dales from 43 B C, when
Hrutus was besieged in Mutina ( Modena) by
Moark Antony, and the consuls Hirtius am
Fansa, with Octavianus, came (o ralze the
siege,  Lhe consuls communicated with Brutus

from

|II'_{'--|-II:-

WwWriles,
..:.I"'II.I-IP '

| I||'_'..' ey |
Whln|

e

Liset M

* Bop “Wan's Feathered Foeml: of Longest Stund-
ing,” by Elishn Hansgn, Natmsat Goosoparme Maos-
FINE, January, 1926
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Burma Queen Flew 320 Miles Through Burmese Mountains in Nine Hours

Thes feathered beroine, a bioo-checked hen, browht wanl of (he plight of an Allied unit hard. pressed by

Jups in the Bormn-Stam bonder area (poge 531,

by pigeons, which flew over the heads of the
bEsiegirs.,

An actunl pigeon post was established in
Haghdnd by the Saltan in 1150,

Pigeons were regularly used by the Saracens
doring the Crusades, and when Kineg Loyis 1X
of France invaded Egypt in 1249, his arrival
at Damietta waus reported by pigeon o the
sultan at Cairo.

At the siege of Haarlem: in 1573, Willinm of
Uringe =ent homing pigeons o encourage thi
defenders. Cne fell into the hands of the
apuiniards, who thencelorward tried to kil
every hird fying near their cump,

During the months of the Siege of Paris
in the Franoo-Prussian War of {370-71, some
150,000 official and o million private messages
were carried into the city by the wineed
couriers, Many pigeons were sent out by hal-
loon, By use of microphotography. a single
oird could carry films Gearing the equivident
of 40,000 meszages. Letters and even news

Heith sexes male gisind eouriers
LA ta 30 unces and msales 14 to 17, with & Inrger hend. Bill, fogs, and feet. broader

Feminle homers wekzh
houlders. and stronser neck

peipers Lhos :|'J]‘.-|I||u.f;1|:b!||--| were enlareed and
read by magic lantern,

Firsi ."'rl]llil::lr_r I"is;l.'urr Lofis

This effective use of the homing pigeon
brought the bird internntional note. and Ger-
many became one of the Brst nation= 1o estab-
lish military pigeon lofis

Pigeons were introduced into the United
sfates Army o 1878 whien the Sienal Officer
purchased some from a Philadelphin fancier
for Col. Nelson A, Miles, commandine the
sth Infantry Regiment in the Dakotas. How-
ever, Inexperience and the prevalence of hawks
were mHmost insurmountable haodicans g th
Indian country of the West, Later experi
mentd al Kev West, Florda, and alone the
sMexican border were only partially successful

Up until World War 1, no organized
igeon service existed in our Armv.  The use
of pigeons had been left to individual com-
manders,  In July, 1917, Gen. John |. Per
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Poker<foced, a Pigeon Suffers a Message o Be Affixed
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shing, Commander in Chiel of the American
Fxpeditionary FForces, cablegram
strongly urging immediate establishment of a
nlgeon service, and his Chiel Sienal Offcer
Fregeh, British, and Germoen use of
nigentis In declaring, “There 15 no longer any
of the immense import of nery e
Migeons thus became a reculs parl of our
mihtary establishinent, and several birds won
' among the mmmorial heroes of World

=LA i

Iy e
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Cioety [Ebs

L plac
War |

Chitstandine were Cher Amid, which broonghi
wortel of 1he |||i',"'|' af the “Lost Battalpm,” |7_'.;-
mg 40 Kilometers (25 miles] m 25 minutes

with shattered by shrapnel and a
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MISS101
bodies wers
mounted and are on ex-
hibition at the Smith-
soninn Institetion,
Washington, 1D, ¢

Mhe Mocker, another
war-wolnded hero, was
awnrded the Lhstin
riisherd Service (Cross
i ‘I'l' |"Il_.'|']'
ihir Lottty ["houeh 1h
normal life san of A
e Lo eight

e livied to |
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The Kaitser., Pirdcon

Sethuseluh

Even mure of n Me-
Lhuselih 15 the now
witr el -famous bired, T ha
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militnry
captured
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g front=line trench o urs
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Kalser. Asa
thi=  Germamn
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The bird was bhirought
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Lo Lhis eountry after th
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nis 30 years—compara-
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NAS [HEECH
(anciers stumped
I e Boniaer still wenrs
a 2eamlesz aluminum
identification band bearing the sesl of th
{srinn |I.|||'|.'...-.| Lrown He lives
irom the olher - im a little white lofi
Ladhy Hells
with an electric
rurine. World War H, a
mun Army Dirds were captured ancd are faow

stabioned atb Fort Monmaouth But it s re
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his mite, His home 15 equipped
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ported that The Kmser has become so in
doctrinated with the American way of liie

nothing to do with these

that he will
PIISONETs O War

Some mionth

LAVE

wo The Kaiser
il mmd it was feared he did not have long to
live, Army ofliculs made armpngements with

LRI YETY
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Dr. Alexander Wet-
mure, Secretary of the
Smithsonian Institu-
tion, to have the hird
mounted when he
paszed away. But the
|_1T|1'r!_ ireniment I'Ir i
ol the Army & hest
avian pathologizts
hrought him through,
ared texday he is o alive
and healthy to celebrate
hiz thirtieth birthday,

Homing Ability
Improved by Traming

[ recent vesrs prob-
ahly no other Army in
the world has devioted
ns much efinrl and
o the trainmg of hom-
Ing pigeons as has our
own. Similar work s
carried on by our Navy,
which attalned consid-
erable success in experi-
ments with homing
j'jﬁi‘l'l'ﬁ!‘; A J.IJ:IIU ANy /AL
1897,

Men handling the
birds are selected for
thisr gentleness and
patience, TThe tazk of
training and carine for
our birds in wurtime
Was a seven-day-a-week
Jab, with work starfing
betore sunup and con-
tinulng after sundown.
Lhe réeward of the
preconeer lay in the
hope that some day Lhe
results of has long, hard
work might save a life
ar deliver 8 message of vital Importance.

The homing pigeon used by the Army for
signal  communication s oo distinet  variety,
created throveh careful erossbreeding afmed
al abtaining maximum distance and speed in
cofitrolled and direct tlight,

A good homing pigeon should have a <hart,
sturdy figure, o broad breast, and light, narrow
hind parts. When viewed from above, its
gutline approximates an equilateral triangh
The leges should be relotively short, the wings
well muscled.

Color I of little importance, but rich shades
atanding oul distinet and bricht are o pood
intlication  that the bird i3 healthy and in

Cilre

o 2
b
=

-.- _

Mot Y Rambs Away™ but *Birds Away"” Will Be the Cry Thiy Time

Bomb racks find a4 new s i thes bhomber over the Hurma aren
of pigeons sre placed in the rucks lor parnchuting to troops bekow
e and] Burma Queen, swhose grest Giehis over Burms’s jungle and ssouniaing
were mmong - the highiygts of pigeon performance i World War 11, were dropped
by purachule (pages 531 :

Twa crntes
Hoth §ungle

344, 5358].

satisinctory condition. T have foumd it uzually
wize o avold white or wvery light-colored

PIEBONS, SN El'rr‘}' are miore '_-|-_|.-.!'||._'..' o B

by birds of pres A Tull-grown cuck  Hird
chould weigh from 14 (o 17 ounces, snd a hen
ftam 13 o 16 oances.

lII|-III!'-i|-I-1 H.'i"-"- Eﬂilll"l- [.IE!Ii-I.I'I.'I

A cock seeking a mate crows, struts. spreads
his tail, and otherwize shows offl before the
hen he has =selected. 11 the hen accepts him
#¢ her mate, a marital Kiss ensues. The cock
opens his Deak, and the hen places her biak
m his, thus sealing their union

Instead of letting Noture take its course,



538 The National Geographic Magazine

Young Homers “Pigeonhole™ Themselves in a Mobile Army Lol

Eiach remembers the location al its nest, and ploroneers aav the hirds fiv better IF not chasiged tooanother,
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Even Though Their Loft Moves Every Day, They Sull Find Their Way Homse

In the tvpe of training required for the highly mobile operations of World War 11, Army traisers reledised

the voune birds 15 e afternoon withett their viunl Teeding

bat since they are hongry
a mile a day, Ll fhe latanee 8 aoon Inceased

most pigeon breeders select mates for their

s, thereby Dblending the most desirable
charucteristics’ of their fock. FPigeons ore
monogamous and once mated will usually stay
maiired for life.

Breeders generally allow their pigeons to
raise no mote than three “roundds 2 vear,
Uhe time varies with climate, but we usually
mated our birds m February, Morch, and
\piril. After mating, nest bowls of earthenwir
or pressed wood pulp are pliced in each com-
partment, with tohacco stems and other nes
ing materials such as wood shavings near by

Liit

Parents Have Schedule as “Siters”

Two egos form nosetting. The first i= Iaid in
the afternoon of the seventh to the tenth
day after nesting has started; the second about
14 hours later. Danger of one youngster being
miuch Inreer and killing the other 1= avoided
when the parents do not cover the first egs

and night 5 near they do not #y far
{ piats

Sich fHahts famifiarize them with the vicinily,
At firat the trmaler loft = mowved only about
LE RN

until the secomid = aid, Then hoth may hatch
within an hour of ench other (page 341). The
mcubation period i from 17 to 15 days

Both parents take turns sitting on the eggs,
The hen sits from about 4 'in the alternoon
until 10 the next mormning. The male bird
¢its the remainder of the day. Hoth parents
ferd their voungsters by regurgitntion of the
subistnnce known as pigeon’s milk.

When the voung are five to six weeks of age
they are vaccinated foainst pigeon pox, One
common disease of these birds. This s done
by plucking hve of six feathers from the
hreast and brushing the vaccing into the
follicles,

All pigeons excepl those specifically reserved
for breeding purposes undergo training from
the time they are 28 days old until they are
of no further value ns message carriers.  In
the process some ure weetled ont, for regardless
of how sond the parent stick {5, a propartion
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With o Finul Stroke of Its Weary Wings 8 Homidd Pigeon Prepares to Alighe

Hunger and reproaducting e the hidke deges thot brisg the hinds home, But hiw thisy il thels way & still
o mysiHTy (pn 5540, Pigcons atd monnssmeiuE, and desite o return oo the mate 2 Geiésed o b often stronser
Lhan bienget.  Tsbmdociee a aval to make the bisd feburn in jealots laste s untecessary, savs the nuihor (p 2451,
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Housing Conditions Grow Growded as Youngsters Eat Almaost Thar Weight Each Day

Sijmabis doubide thelr wislght i the first 48 hours
curdlike substance from the crop of both parents) bot soon the saft food B mixed with grain, alo from the

Fur two or three davs they eat only plgeon's milk, &

Feathers nppear about the sixth or seventh day, replacing fine, yvellow, hairhike dovsm.  *'Twins™

are the mle, often hatched almist simullangously (pape 539). Thes squats with thelr mother at Camp
Crowder, Musouri, pre 8-dayeold homing plgeons
of the progeny is found unsuitable for messen-  ting: The pigenneer must take full advantage

;.:rl‘ h= o L -il'l.",

The marvelous ability to return bome from
long distances is an inhéerited gift of Npture,
Hut to develop it to highest pitch and make
It of maximum wse o men, copstant teaining
15 MECESSATY,

Before the vounegsters can fly they are al-
lowed access to the settling cape or gavisry to
nequnint themselves with the surronnding ter-
ritory. Al the age of 28 days they are released
for short flights in the vicinity of their loft:

As soon as these voung birds are sulficiently
strong on the wing, they are placed in 4 msket
and taken to progressively more distant pmnts
until they are able to Ay 100 males. The
pointz of releavwe should be in the same eeneral
direction from which the hirds are expected
o fly in line of duty.

Eiach time the birds AT TRIEEN T h their loft their
Irainer conxes them o land and enler as
spreddily s possible,  This s done by giving
a low whistle and rattling o tin can contaimoge
feerdl. As soon as the bird enters the loft he is
Fr".'l.'.-l:]'lll"-ll- I-'I.I'|||. Eli"- iil"-’-lﬂ'i.'l" 1.:[';!]“,

When the traming of voungsters s started,
1L must be continued daily; weather permit-

of favorable weather, since exhaustion from
bucking bad westher retards the development
atul impairs the courage of the growing young-
sler,

We normally divide the tratning of homers
mic two categorics—short-distance and lone-
distance flying, Young birds, or vearlings, are
trained 1o fly up to 100 milés, Exceptionally
promizing voungsters, however, are sometimes
flown to A distance of 300 miles in their first
:.-"I'.'I.T,

As the bird grows older, the training hecomes
more strenuous until he is able to fly up o
1,000 miles;, Pigeons kept in good condition
can usually make long-hstance (hizhts until
they are five o seven vears old.

Mobile War Put Pigeoms on Wheels

With the outbreak of World War 11, how-
ever, it was found that training pigeons Lo
“home” o a permanent stationary loft was
not enough, Tactics and techniques of figrht-
ing had been drastically changed. In this new
witrfare major emphasis was placed on rapid
ercabialitsr,

To keep pace with fast-moving modern war
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Eight Pigcons Are About to Take to the Air—but Not 1o Fly

semps oud the container, a small parachute will open and o
{ 200 L0 feet jnd the plane’s gir speed should not be m

nient e bial by FAfikre too Lor oF insured by adr Bl
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Lest Radio Betray Their Position, Paratroops Use the Flying Telegraph

None the worse for their parachute ride to earth, homing poeons tuke off with messsees reporting the
linding of paraleoopers (0 tepining af Lawson Field, Georngla,  Collapaible, eyiindec-ty pe parachute equipment
i made in two sites, [or four or elght bWeods, with badodt or 9-font chute.

we started developing mobile lofts, and by
cirly 1942 we had devised a 50-pigeon trailer
that could be pulled by o jeep (pages 538,
339, 546).

Thiz was a revolutioniry dea in the tech-
ndgue of training birds.  Pigeons actually had
ecome tourtsts, and Ctheir home was whetever
the trailer and jeep might be parked. Our
job now was to train them to return to a home
that was freguently on the move. Nobly the
prgeons rose to the occasion.

Under the svstem we developed, mobile
training starts as soon as the bird leaves its
nest, The pigeonecer spends much time in the
loft, feeding and walering the voungstiers, to
mike them as tame as passibie.

As =oon as the birds are able to try their
wings they are released in late afternoon with-
out their costomary feeding. Since thev are
hungry and dork is approaching, the birds do
niot wander far, but they gel a good chunce
to bserve the surrounding territory,

During this training period the mobile Ioft
15 pever allowed to remain in the snme location
more thon ane day, butl in the early phases i
s moved only short distances—about a8 mile.
As the pigeons become stronger on the wing,
these moves are increased up Lo five miles and

care 15 tnken not to move Lo Lhe Same location
twice,

This method of training gives 8 commander
[Lgenn commonickltion on short notice. A
mobile loft is moved to the new location amd
on the first evening the birds are placed in
haskets and released from short distances.
By the end of the fifth day the pigeoneer can
give his commander communications from
points 50 to 100 miles away,

Time aned again, through the untiringe efforts
of Signal Corps mwn, these hirds have been
trained  to home lopger distances to new
ocations in as little as seven or eight days
mfter ‘arrival.

Night Flight

Pigeons have even been trained o carry
messages at night, Patience and persistence
succeeded in inducing them to reverse their
hiving habits and sleep by day and iy after
dark.

Another achievement of specialized training
wis the development of two-way pigeons for
back-and-forth tlights, This was accomplisherd
by allowing pigeons to feed ot one point and
abitain water and sleep at nnother.

In our training-—al feast offcially

we il
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Firm but Gentle s the Launching Hold of the Seasoned Pigeonees

Lhoutl 1o reless the bird brom o |

ipproved manner—thumbs over the bock and the bird’s legs held bebween the hirs] Two nngers al the rght handl
o e
II r 3 1

i L1 1

i dloor Gl the Navy's ponniznd aimsdop A-2, | laed hokls i In the
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For Bulky Londs 8 Baek Saddle Message Holder May Be Ulsed

Far mons coRimon, Biwes the plasiy capsab attuched fo (he leg (page 35 At the hish
b hirdds attnin. the imEnimaie rder s o considernble wingd resistunc wiole how overy feather o
i | LT | hard Hehi fEnth t=sing  [rom w I i |

When the bied's body B dmwn through the hamd, 1 shouli] bave the fee] of satin strelch i |
e Wemdell M. Lavi in b standard woill, The Pigeon.  On the leg of this bird at Camp Crowder, Mi
LI LEEH i ide=n1ii pol i ir i I LR

nol wse the intrpuing i fancitul method which miust b Rept n erfect phvsicnl comditio

ome- have suggested for inducing returm by Sanitatwon 5 most important (o preven

making uze of the power of jealousy—zhowmg  ease and parasites

the pigeon his mate billing and coomg with

rival before sending him awiay. The monaga

maus habits of the pigeon moke such measures Plenty of water must be kept in
doubtinl valwe, and if the bird 15 wel ince pigeons relish a good drink and also liks

lII|. E'IILL'IIH |'|||1|'-1.'- I|.|-.1.' | iI'll'll_'

tratned an added incenlive 1€ UNDECEsSSATY, o0 bathe [requently, particulacly in wam
Like race horses, prize fghters, football weather (page 550

players, or any other athletic periormer e [he pigeon does nof drmk as mioest i

quiring physical endurance, homing pigeons do.  Instead of dipping ts beak and Hitimg
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Rold hunery maiders sometimes 1y against Lhe protective mish [puge
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Muany o Homer Fell under the Talons of This Flawk
zplidlers in Fronce display a hawk that finally made the mistake of coming oo near the
grivines. bat shol@Furs e |'-r-'-1.:l!--|: 10

E4d ]

much trouble to plgeotcers These men Corry o

i1e,
I'-'-II
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Dismnfecting Removes o Pigeon's Nonpaving Passengers

H parasites arc oot controlled they may tmpale o bird's health and efficiency.
e using the dip moibod, soaking the feuthers in 3 sediom-floonde
his heied Tor an imadant with beak and pestrdle held [

The saliliem
aplution and even iminersing
shot. The method s used only
befgre mghi., Al ofhe

On Worm, sunny doy

its head back daintily, it thrusts its beak deep
into the water and tnkes Jong, deep draughts
like o horse.

Consequently, & drinking fountain must
provide § depth of an inch and a half to two
inches of water at all times,

[ have heard of pigeons swooping down over
4 river or lake while in flight and =tooping u
wiater in their beaks, aftier et ol
swallows, but this iz unusual.

Chverfeeding is a frequent error of the nowvice
and may result in spolling ‘a good pigeon.
Too much food makes the hirds listless and
slugmish.

Lhurimg training, pigeons should be fed only

i

ler s applied in powder form.
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twiice cally “L}t:li:.' in
the mornine and more
abumdantly  after their
relurm in the svening,
If more than one troin-
ine fipht Is made in a
II:L'._ lirds <hewld
rewarded after ench
Hght with a few prains
of their chowe feed
The pigeon's diel con-
gisle of leguminous
seeils, grains,

griven foods, and gnt.

It

cerel

Birds of Prev Olten
Attack Homers

The principal birds
of prey that attack
piureons are {alcons,
hawks, eagles. and
kites,. In the [alcon
i hi '||i':|'i|'| E'I._'l:'- CiNeE -I-I-
s most tervible
miles, asbite, strone, and
lerocious.  Generally
the pigeon can escape
by use of s speed and
evisiveness, bl
guentiy one of our birds
arrivert at the lisft torn
and bleeding from such
an aefial nftack,

In areas heaviiy in
fested with predators
the Army Pigeon Sery-
e :'..'I-l"l'illl':- I'.J.l'h I|.fr
with o sholgun {or pro

ll I L,

Ire-

tection of its flock
[ pare 340),
have seen the

when the pigeon will dry _-'-]'|_||r'—_=!|ij|r||'|| and Con-
per's hawks lie in wait
for a Hock of birds
about to be released, and in several cases,
when the hawks were apparently desperate
for food, 1 have Seen thém even fly into the
wire mesh on the aviary in oan atiempt to
secure their meal

Losses from hawks generally occur whin
pigeons dte 1o training. The older and better
trained the pigeons are, the fewer losses there
will be, Well-truined birds are alert and hold
They leave promptly when relensed, fiy fast,
unid dive or take other evasive action quickly
in cage of danger

Hrobably the question most frequently asked
ibwrut homing pigenms is, “Why do they always
come home?'
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Pigean Goes Ulp

:-;ar'.i L t|'||_i._' -..‘:_’il_.__l:I Ol poes the wingmd eooner with a8 mecsae epaorting 1 larmaney of 5 free
home lofi ualhson fr L Dnited States MNaval Air Station at Lakehurst, New Je
' 1 Lhur MNavy. n sl mn tha Ay, mak#Es extermiy e &1 FesfiiiE Biceatin FFits
A Hgebn  fancier T , A \ e ' ; B PIRRQ e
. . 1 i HCEEF EEpdl by bl bnsi el ol betmE allowed o leave e oy al 1t
Elmont, Long Ishand, ewp arenrd (page 531

New Y ork, sold
Hi-n fine breeders 4 shin
 Yenezuela, Sever
|'--..i|'f-l| and returned 3,000 miles to her
inal owner on Longe Tsland
Ferhaps the most femarkable leht on rec-
ord 15 the 7.200-mile journey made by a hom
ine mgenn from Arras. France, home in
snigon, Indoching,
oo explamn
hiriv suiere=tied
meEmary,

one 0
caplain rom Cara-
il manths later thiz bird

16y 1S

such mysteries fanciers
"-'.'lri ifIs

light Tavs

pigenn
fncludine
CUrrenls. n

1 -
thories,
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* Ser U Grentest Truvoles v Fri 'Il'l'll-. C
Lincoln, in the Natlonol O graphiy Socety’s Ha !_
o) Berds, and “Mystery Mammals of the Twilight
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| Dunald B, Goffin
rrwE, Julw, JOdb,
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fields, radin waves, and many others, none of
which has | the test

| HoosOEniic invesi-
ralion,

Ruadio Waves Had No Efect

Alter hearing numerous reports that pigeons
become confused when reéleased in the vicinit
I eonducted several e X[Ier-
ments to determing what effect high- and low-
fequency radic waves hard on the pigeons
honving abillty. This was done at Fort Maon-
mouth, Mew Jersey, home of the Army Pigeon
WhiTe conceivable experiment
ragjar,
devices

|||. I'.L-“-r :-l.l’.il.-'l'-.

Service, OVEry
and oLther electical communi-

was beine conducted within

in raci
cation
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Chickens Moy Be Satisfied with Dust, but Pigeons Demand Bath Water
Hlenlihy

nbet) Palates it for treatmmeend
chalky powder helps malie ihe feathers rain-resistont ond enables the pigeon to @y through any bat heayy
apid prolonped rminstorma (puge 551).

\White enum on th

i few hundred wvards of the pigeon lofts.

Though | maintained a loft and tmained
pigeons in the immedinte vicinity of a most
active tadio station Tor severnl months, not
cnce did we encounter any difficulty in dur
Lraining program.

Un the other hand, | had one experience
which still has me mvstified. Veteran plgeon
tanciers bad told me they had found certain
locations, which they termed masnetic fields,
through which pigeons could not fly and main-
tain their sense of direction. [ dismissed this
A5 just another story until 1 tried to train
birds in Penn State Forest, New Jersey

In this location the pigeons would fiv aroumd
crazily and when relensed at distant poings
they would sometimes never retarn to thedr
home loft. Those thot did return were hours
late. We finally had to move ahout five miles
away before training could be satisfsctorily
accomplished,

homers delight in a dip; honce, when one dedine
taiih Waler 15

Liy Bathe, the wise plgconter khows i is slck

“milt™ washed out of the fenthere This white

Later a radio team, troiinmme for overseas,
movied into this same location and experiencerd
difficulty in sending and receiving radin sje-
mikbs.

The :"n]'_l.!uTul:'} o ||||rll;::|.|.|:

Some mvestigators fesl that the pnswer to
the mystery of homing lies in the extremely
keen evesight of this bird. We know that s
vision is very acute and ployvs a large part in
s traimimg.

I can well understand how evesight could
be connected with the pigeon’s ability to
ind its way over short distances amd over
ground it had previoosly flown., But when
i pigeon is plitced n a container from which
it cannot see, 1= shipped a thouzand miles
in { closed express car, and subseduently
thes home over territory it has never before
=een, of when the bird k= released from a ship
300 miles at sea where no landmarks exist, 1
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Its Home Is Hidden from the

A pigeon with n messaee comes 10 for a Tanding

tmimediately the bed welll 1 Phiering (e Lloft

moved, How the 'hird can return o
|

challemminys v eleie

e riedn ol

page 39). To dewvelop e
cannaot see how wvision can be the answer.

After having most theorles disproved, many
people fall back on a stock and con-
chude that the homing “sixth
by which the bird simply "knows™ the
direction to iy

Chit of the confusion
o iy long distances to its home loft sucdess-
fullv, a pigeon must be a progeny of parent:
of proved homing ability, It must have in-
It must be physically it, and it
must be troined

e i yvou still ask, “Why does the pigeon
always come home?” 1 ciEn only answer:
“That, my fclend, is something vou will have
to osk the pigeon.”

Well

B S8
[ SRR Aas A
S r=gt

appear certain facts:

tellizende.

Frotected Adamnst the BElemonis

Light showers and mistin
efiect upon a pigeon's pbility 1o fly, since th

jeathers are protecied by a

Airman's Eve: Yet the Homer Flies Steaight to I

loft, which s camouftaped with evergreens.  Almost
tOTegoris o i e LT R EEEClL LR BER ifE wall e e
4 stall and obscure home 13 one 68 Matures md
ability (o highest pitch, nftensive trnining HOCER5ETY

known as “milt" or “bloom.” Heavy and
BW el will
pigeon’s efbciency and may npally force the
bird to land

snow, sleet dverse
effect. but low temperatures nloneg are no par-
ticular hasgard, Since the pigeon s normil
bodv temperature B about 1072% F., if
sesses sufficient warmth
mniler extremely cold conditions.,

When head winds are encountered, pi
like many other birds; will reduce altitude and
fly a5 near the ground or water as possible,
I have watched birds released nt séa fly high
above the ship and then descend and cop)

near-hy gulle by fving just over the

1 -
prolonged  rAains decrease o

nnd hail, ton, bhave an

=
(N EReTEY 1o OPeEraLe

Lresis il
wives, Bomelimes even #oing out of sight m
the trough of the
normally fly at only !
feel, but our experiments m conjunction with

the Army Ailr Forces show that the birds can

Wl

[Mipenns nbrul GO
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Though a3 Landlubber, the [I'I-::.!L"llll YWill Fly over Water 1if It Viust
Training hinds for over-water flighi for World Whar 115 smphibicas fehting: th ] that plgeo
1. boeline lor home when released at sen. Inducme them to fiy [(vom shore to ship or from jsEnnd to iskond

.-_! r [ 34 | bird is being lausched from a Navy YP bost, a patml emaft dubbed a “Yippe



High-speed Photogeaphy “Freezes™ o Pigeon at the
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Most interesting to me was the traiming of
pigeons for use over large bodies of water—
ship to shore, shore to ship, amd island to
igland. Normally, a pigeon will nor fiy volun-
tarily across large expanses of water, and
many a pigeon fancier has lost a race because
his hirds followed the shore line of a lake or
hay lnﬁtmii of taking the shortest distance
across It

But early in 1942 this new type of training
was bepun a= a result of a need for pigeons
ior amphibious operations, Subsequoently 1
warked off the east coast, neir Annapolis,
Marviand, and also off Florida in the Guli
of Mexico,

A Natural Fear of Water

I found that it wis not pecessary to do much
training  for ship-to-zhore communication.
Since the bird had a natural fear of water,
when he was released from the ship he made
A beeline for home. These birds Aew wlmost
n true course to their home loft, regardless of
the distance they were released at seq,

The pigeons had been placed in crates far
beldw the decks before we sailed, snd usunlly
when they were released the ship wins out of
sight of land.  Th one case they were released
during a fog, but their time of arrival was not
affected, Their average speed over water was
greater than that over land,

Much harder was the task of training
pigenns for flving from shore to ship, To
rain success jt was necessary to lake young
hirds before they could By and place them in
a loft on board ship.

Each day these s¢agoing pireons were al-
lowed to sit in their ohservation case atop
their Ioft to view their ship and the water
about them. Never in their training career
were they allowed to fly over land. They
were strictly amphibious birds,

Imitnting Gulls Almost Proved Faial

During this entire troining period only one
birrl was Jost. He perched atop a smokestack
arnd was suffocated by the fumes, We ulminst
lost another when he joined & flock of gulls
and nttempted to land on the water the way
they did.

With the coming of peace, the Army sold
its surplus pigeons to private fanciers, and

The National Geographic Magazine

many are now being uvsed in the sport of
plgenn racing.

In the United States, as well as other coun-
tries, this sport has many devotees. Nowhere
is it more popular than in Belgium, wherg
neirly every village has its socidtd colombao-
phile, or pigeon club, There in 1818 the first
long-distance pigeon race of over 100 miles
wis held. Tn 1820 the birds were raced from
Paris to Liége, and three years later the first
crims-Channel mce, from London to Belgium,
toonk place, _

Belzium's annual Concours National, a race
of abowt 500 miles from Toulouse, France,
to Brussels, was ingugurated in IES'I_., anid
in the same year the first regular ruges. in
Great Britaln were held, from Exeter, Plym-
outh, and Penzance to London. The speeil
attained at that time was about 1,250 yvards
per minute and was soon Lo be surpaseesd.
One of the winners in subsequent races of the
Lomion Columbarian Soclety attained 1,836
vards per minute,

Each loft is equipped with a trap which
permits the bird to enter but not to leave.
In races, specially designed clocks record the
time the pigeon “traps.”

A Pigeon That Walked Home

Seane enthusinatic fanciers will tell you that
their birds will come home even il they have
o walk—and there are authentic cases of
pigeons actually walking home. Clarence did.

Clarence’s home loit was at Fort Meade,
Maryland, One dav, on a routine training
flight, he and several other pigeons were re-
leased nt Odenton, Muaryland, a shart distance
awny, At supsel the birds were safely home
—all but Clarence; he was AW.0 L. for rea-
sons then unknown,

The next day one of the soldiers was walk-
ng down the road in the direction of Odenton
when he sighted Clarence—walking home!
Somehow he had fallen into a pool of oil and
hiz feathers were so plastered that fving was
impossible. Being a dutiful pigeon, Clarence
took his bearings and started “picking "em
up and laying ‘em down'' in the manner of
the infantry soldier, strotting steadily along
the road toward Fort Meade and his home
bl

A homer if T ever saw onel

Notice of change of address of vowr NaTioxat Geocrarsie Macarixs showld be recoived
e the offices of the National Geopraphic Society by the first of the montk to aflect the follne-

frig meonih's msue.

your postal zone mumber,

For instanee, if vow desire the aiddress changed for your Fume issuv, The
Sociely saould be notified of vowr new address not later than Mavy first.

Br swre to include



ALEXANDER WETMORE, Views Chairman, Kesmrch

NATIONAL GEOGRAPHIC SOCIETY

GEOURAPHIC ADMINISTHATION BUILDING
BIXTEENTH AND M STREETS NORTHWEST., WAIHINGTON i, D. &

GILEERT LEOSVENUHR, Preslilend JOHR OLIVER LA GORCE View Presicdsmg
HUOHERT V. FLEMING, Tressuer THOMAS W. McENFEW, Socreiary
HERABERT A, MOOLE Asaistant Tressrre VERNON . BHEWSTHR, Asslizit Secrrtary
LYMAN ). BRICAGS, Chobrmmn. Mesearid Comumiliee MELVIN M. PAYNE Asisiant Secreary
ool RUTRTE M. HANSOMN, Asisbanl Seevvbary

EXHCUTIVE STAFF OF T]l.][- !'q.'..'l.'['ll_'.lr-.l.i.:. oAV AT

MAGATINE

GILBERT GROSVENCR, eoiton
JOHN OLIVER LA GORCE, Associate Editor

J. i, HILGEHRRANTD
Messiptmmt BAtor

MELVILLE HELL GHOSVIINOR
Assbidanet Fifiver

JAMES M. DARLEY
Chesl Cartograpler

NEWMAN BUMBTEAD
Hessproh artograpioer

CHARLES I BRI fifoaro
Clrusgraphic Suif

WILLMAN CHAMBANLIN
Lirtimgrmpbiee - S0af

HAYMMOND W, WHLECH
Dlervegowr oo Aadvrrtiilng

HILIIJEHT Lo, L& GOHLUE
Maainrmur [Rretor of Aslvervisiog

CIIAKLES BVANS IIUTGHES
Fw—umﬁi (o lghed  Justéor ol the
b ind HLikes

WALTER 5 CIFFOIRTDD
Preddent American Tibepinme gl
Telegraph Uiy
WILLIAM V. PRATT
Kiikrnd L5 S Nuvy, BHecized

LYMAN | AR[{MHIE
Litrevroe Satbiopsl Hutiaip of
Stanclards Hetired

EMORY 5 LANID
Yier Sdibiral Conrroiction Corpa,
. & Mawy, Kethvol ) Dresdilenl,
Al Trmmupeert N |sd on

GUECIHSGE B, PMITSAM
Casetnim i smamnesr ol |_'i.l:|L1.|.lr:|.'H"I_
Hosspined

L 0O DERT
Brir Advirsl, Blrmiyon |
il Ceniml e ws Svitves
FRANKLIN L. FISFIER

Cliel, lthistinibons Dhisdelon,
A iLF ikl l-'lllllﬂ:ruplnlr LT nEgniipe

b L T

FREDERITUE SIMPICH
Asmiwtant Editor

MiFALL RERAEY
Clilesf Beseurels Dy babispg

LECY &, BORAN
tditorinl Staff

FREDGERIUK G VOiRBUIGH
Kditortal Stail

LEANARD C. HOW
Chied 4 Sl S=rviee

WILLIAM H, NICHOLAS
Edtlturial Statf

F. BARROWS COL ToN
il lvee il St

INEE . RYAN
Hesmpreh Assistmnt

BOARD OF TRUSTEES

ROMKRT V. FLEMING
Prestdent. andl Chabmmis of the
Beayin], Miggs Nutiona] Maak

L H_ ARNTILER

Lenernl ol the Army, Eetired
Frarmianky Custbisiedling General
Lo & Ay Alr [oces

EEROGY A LENUGLN
Freaident Metrogaoliten Lile
Inuu‘nnr.lll' Llanypssb

JUAN T, TRIPPE
Mirsbdenit Pan Amerdoon Alrauya

DAYID FATHCHTLD
pecid] Agrlicsiltanm] BExplieer, LA
Lloparimant of Agravisitare

ALEXNANDIR WETMORE
Secredud iy -Seal iz o Eedimn

GILHEH T GR{ISVENOR
Brlltarr anl Nariosl Ceewjragale

MMaguaiviie
MELYITLE AELL GROGSYVENCIE

Asapabuail Billlvior, ot divnel Cesigrandae

I

FEANKELIN L FISHER
L bkl THiaetrat lous Devvisbon

Hl\"r'_H.‘iHI:J' LY EN WILLEAALS
£ el Farelgn Ediiorisl Stalf

W, RiHFERT MOORE
Feavign Ediiorial Spudf

LTS MARDEN
Feoswign Fdlorinl Siaff
THECERRE F. kKodOr
Chird News Huficth) Sepviop

FIMWIN L. WIEHERD
Cluded [Fhogogipplie Layhuretury

WALTER MEAYEHRE ENIWARIS
THastrutmmin LRy ishi

LIl RUSS
Dlhaist vt hinie £33 wlalon

JOHX 1. PERSHING
ietierul of the drmbes of
The Lindtm] Sigtes

CHARLES V. KETTERING
Fresddesit ﬁr-llﬂn-l Mitoars
Bo==urch Cofpua il

CIANLER . TIAWES
Formienlv Vs Missahioun
ad tw Ulinlved Siaies

I.[]'..I.'-l-lfﬂpr FLAD SO0
Lamwnr and Natoralist

LILOYLEF 0. Wllsox
Ulsntrman of ifie Boapd Cliesy peakes
anel Podomiuc Tieleplsaiye
Campiiii e

AHNEST I NOHREDES

Frresilerit Sontherg
Hsilnay Systmin

JirHN (HAIVER LA GOHTCE
Associate Falivor of 1he Njtlonal
Cieogruphic Maguaine
Foi HILDEBRAND

A e ane ditar. ¥at bl
Cetogtapililc Maganijon

ORGANIZED FOR “THE INCEEASE

To carry st thee purpksses Tof welsioh 0 weis Teiiiimiled
filyvonime yruwrm age, the Natimal Ceengruphie Secledy
pubiliafies iliin Mapmsine monthiy. AH recripts wre g
virttrd in Tl Magndinn ivwil af exrpemdisd diimrily s
primeoe googruibike Enovw imign,

Artietes mmdld pliitorrapha e dealisl, Foe meiersl
The Muogorime usr= genstois serieraidsn s B

Yin sdeditiemn bo the editietil aod fliotographic syrreys
constanily helng simde; Thie Saety Eaid sprmsorsl more
thun oo s imitric il mhiné ol wlhilch roraired
vears of fiehd work s achleve thely tHeeclives

The Becievy’s notalde expeditions bave pushed hack
Ve Tilspewinr Bordaams ol (e ssutbwestorn United States
W W ritel - miewrly oighl  oentiives bl Cadamime
(o the Arfanite. By diding the r-||.-|p|¢ Tl |'||.p Bt
commaiekd dwelliiegs e that regaom, Tle Sarery's m
gl hes wfved wermecs 1thut f-q?jpl.i.li[ﬂ: Wksloeans (or
e hmndred yeurs

T Slewione The Sockely minf the Seiltlissibon Instite.
tion. Januwary 16, [ojg, duecovers] Ui oldest =eirk ol 2
in thn Sdmertaui Tof bl we hive 85 e,  Tlils «iak
wiar s enygraved fn Mussn ¢ hulu teew Wbl & dpde wlidel
fimdin Noweniber g 0gi m, @ filen Corevlatdingd, [5
wirtédates by zoo yeirs nm'll g hetetofors duted
Amieriom. n.nlt ferrmls & gresf conler of sarly Aasoria
cﬁhllﬂh Dfl'l'lll.l I|:|" III]I.I.IIH-H'ﬂ.

AR DIFFUSION oOF

GEOURAPHIC ENOWLEDGE™

O Novemilser 11, 1054 In g Falit sporesared] ot
by tliee Noathemnl ey jluh-h: Soidety umﬂ_ll--_ \r 15.,] _a._mli
Abr Carpe, thn ----'TT afpeet bnslbion, Kiddorer [ ns-
cutalinl 6 tlee wiemh] aititudde reoord sl e jug Teety
Chipit. AYhest W, Saevetse aiiil Ui, Ut AL Asidvrmon
bemok wliilt &b thve gmodnla nesie v 8 ton of soieatlile fssltg-
mivile. sl wleiuinesd] eesabis ol evtriorMoary . wulie

Fochity- U B Ny B
o it I'lh1ll|'l|rll vm I!EI'F.I andaan Tskasd ik I"Tl:r:llllﬁl 11h|l
l-lr"i'r g F*ll.lh:lﬂﬂ.:ll and cheepved i solar el

of TRY7. Bothrty han tokes purt gonnmy poedects
b increese kpidiyledgo of the my

'['!Irr Socurty cudpetiubed with o D, Wi, Neslie b
brep s=m b2 piloiritdisgs oll Rerri diprung el wiald
'r:'l.'l.'n'l! depeli sl joma¥N Pod wms wt

T Socieny grapued Baz.oo0, and s nddition $75000
wll-:ll-'l ﬂl'lr:'rl ey III:I|F'41-I:|.LI.II|| b re, 1o e l'll'llTTﬂlTl-l'lll
WhtTh Ll Cenupvsseoninl appampEsatiaon far the  purpiee
was mndiedent, and the Grese o Lhe E:m_m - rita tTeee
i the Galang Forwt of Bopioia Netloal Park of Califarmis
wrrs therehy aayed Tor the Ansericun poople.

Chie ol the world's lusgest oetlelde onal
vigtesle the falar regioes wigs imoseem? i3 _-i.,l,-h anil
YWalinm by Trsdboed Waalidnor sdille expborin !-l:l-r Tlﬂ-
Soidety mad tle ldrvand Tnedbigre of Lli.ll-.rr.llf

The Navioau] Ge=gr

cliil Wy nliries

'l"l'l'I'II'FII11|'. IREE. e M| Classgrmpliis Becbirny . Wasbingim 1 17  [mierei el et
7, wd Vil i

twissf W T° B A,

Exsmned ml (B [lerd Do uh Wakhiligtes 1)

sa=rrEil,
N Ms#rr.

il Figtis ssme=rml
Pt HmiTing wi pjpavisd inim uf i et
1R S 1 gy g e d gl b e o Hom s ey ol g -l B lattnite,

Lhif=iee rrmerepiles wmihE les s e



7

(o4 7&:{-- f/éfﬁf?'/r"ﬁrrﬁﬁf’-- 7ﬁr&£- e ?}f#ﬁ%b ¢

T .'.:' Ill."-'-.-. VERL AR 1,’--.".r.r r1- ."’..". ||‘. VT P -

|I|r i .".u Foi f'.ll .'_II.'l .'.'-':':' .'u'g.,'l' POV ORI serTrt

tonga for—a becwdifud and faithiful Homilton!

: :..-_ .' .tzltué.lr " i

o

=
e

BUST DUSIMNESS WOMAM. YOUNGCER EVERY DAY, [k HOMERDDY, [hie= olin bhnke COMMUNITY LEADER. [ ol

Mlss b slways been full of ‘people altens mivtake e for cakes that mal ey the waman othor women
EledEy Feel @klihes i i Listd domil idainihifeli HIT R o EaifiEE (ERldisl 5l il - igfii Rid Lim bviees anid hisdsi
remeinber! Sl pesde Gk o gift thei's an agelsgsly rrvee 8 weich oredbed b shaw lser liow proudd-vou s

trastwaurediy jaFesilladrin] T Peivadnn D kTual e wle s i | =]y NElaAEdi & EliEkE s hilled wREEL EEY milSahlrmEs |'-'III|I--I
plurtibmg Homsilion like the Hamifeon like the Lass, b craftmmets, Beliow: the CUuase  Jike the L 10 (link bracele)
Fravoes, hidow, 17 bawnl i | 7 jwnls, 14K natviral VT givwnds, TAK nnmmeal o IT jow |.I 4K natural

| 4K natiaral golsd cose, 100 or whiic gulid cann.  FFL30  white guldobiliod cone. $3%.50  gald coen. .. ..., $250

Vathrr s Liay Lo familng, ol Loommdes Do el e olimils e ngms

wil then mutzhimmdbes s ot —i Bee Hasilion. (il i Booous—19 jeweds,
r

grl ar, Tl [rel ilig MRLuE ) jrwels, 14K guld esse, $103,

L T

E iy Ir..lll]1|'11l l& iki= t'!‘l“-lllll‘l if an ribilile  hnmewn sdkills il lernlidy rETTEE W Teiey] il Ei=m 1 I.I': i Al noEEREng re

Pl Mlamid e s w5 {verinm suehlmyg hme rzilram] sagedss pns o sl resy § s BEil e givalrul jaasilds qemme im Feary Erade.

Al beunr wweiois fcorpsleere. Al proes chads Vederdd Tas. Sond for TREE Sseohled Fladnlfian Waish Gay Dot ) Lamnsaier, 1 i,



ﬂMf -0-E-E0/
the New fé’//ef [Z/Ef/ ¥

Just wait, cowhoys, till vou ride it!

The new Super Chicf, all new from head-end
to tail sign, will embody up-to-the-minute
rail travel features, providing the utmos
comfort in smooth-riding speed.

The schedule will be new, too!

The Super Chicet will depart from Chicago
and Los Angeles every day.

This fine all-first-class streamliner will be
one ¢t a whole Heet of new Santa Fe trains

soon to be announced.

SANTA FE SYSTEM LINES.. Serving the West and Southwest

1. B. Gallaker, General Possenger Traffic Manager, Chicago 4



ﬁ;‘E{HJ el 2auttd, of #5857 The quick-stopping

ability of dction-Traction on wetl pavements is

\ only one outstanding advaniage of the General
Squecges Tire, It completes the peace of mind

that comes from the blowont protection of extra

\ carcass strength . . . longer, safer mileage from
top=quality rubber . . . guieter running from
straight, free-rolling ribs, These features make
The Geenernl Squecgee cost a little more— bt
waorth miuel more, 1t is troer than ever that the

least of the difference is the difference in price.

RUNE LIKE STOPS LIKKD
THIE THIS
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Your Hoover Diaaler is now ready to show you
the new Do hixe Hoover Cleaner, Model &1,
complete with clesning tocls (not illustrated)

THE HOOVER COMPANY, Narth Canton, Okia; Hamiltan, Oalads, Cenads
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ﬁéflig on ﬁe@xg(g...and everywhere | else

.+« THE WORLD'S SMARTEST,
FINEST PERFORMING PORTABLE RADIO! .

=
Tl"l.-. MATTER where i Fawid ity [Eiss el ar POl jael presi n tuitton—ared el Lham us sasliy g
locil stations | In far-away ploces or in vour awn iving

varation yvour pew Foith Trone-Ooeanio Poartabls will
' ihin luggoge-styled beauly 8 equally al honme,

kep worid b booch and in tune with the world! FOHET,
. =0 Lnke it along—and you bales rad ool podacd  Lenes
e aiian oo otler radio has such Teatures asthe “Pop- 0 ey ' T eon ol e '

||”.. 1|"|I II 1 II |.'|_r - |||| ;.I'I_"._-, L AT a1 RbIL]! l.-.'il,ll e |_-|I, i I.'_."”-r F EafsnNFUERR AT AL SiFid I._'..:.-n
4 TR MLk EEEAT_E3iA 1 i Nl ¥ ik Tl ALt

lonler @ toalay

fire slatidacd and sbhort wnw .8 _Pualenis 2164251 & # s
TAHHGTS ), No wonder Lhin finest of portahles spane con . T

Ti 1 :.l"l"-"l [mly |I e LI« CHEESETP |'- 1 Lt mirmE 4 r T Ti
tinenis and cevans | | . worls where olherm won'L —in shaa! an stdd an an AT ar TN enrrent, Soerially Broabed for
Hgiqns. N ;._'._'|||.-|-1_ tl-l.lfd 11T COEN, T Arisn ".] M ML AN WLy ke an lawe s ey L Efd JiRipacE, da T
proved Lhia all aver ths worid unlrealnd Fagune fod Modei BGONFY 7 rodio fuben al
' podoer Fecliferd X2304.40, ean oodlvry. Cthor Zenjth Nodfins

To tune In Lhe five internntional slwort wave hands, frim E26.05 (o 595 [ Weef Coast prices slightly higher;
= y -
NEW (EZ TRANS-0CEANIC PORTABLE

~-RADIO

N5 MAKTES OV JTWTH WAZIDWE REARING A5

ZENITH RADIO CORPORATION, CHICAGOD 33, ILLINOIS = 30 YEARS OF "ENOW-HOW™ IN RADIOMICS EXCLUSIVELY



Can you spot the stumbling block?

Johnnv can't quite get the hang of this ele-
mentary L Q. test. But before you put him

down as “dull™—let’s inguire into his diet.

Were the same tnguiry made into the eat
ing habite of most American children, the
restilts would be heartening, Buat there are
still too manvy, like Johnny, who go to schiool
with a watery beverage and a Biin in their
l..[|||||_.||_-'_ )= W rsis—jan williotil Ay ':-r-1-||~.-
Ta=f i1 all

|'-'-I|II'.__I'_r'|-_ EElre e gndd oy jacLle Nt are
ledrning bow to provide better meals. Let's
|'i|1||- |i|.;| eRHEED LI .I||, Ilr |-:'- il _-_'-.-III II_'|IE-
tion are something every paremd will know

We at National !_'I'.'uj_:. know & lot ghout
'iIIII‘J_ [N We 3 ||-|II,'| oA |:ii'5.=.ll'"|l"ll| |=.ir|-.=-~ '-'r
t. Ezpecially nature’s most nearly perfect
fopond—milk. We've guthered together mand
ik .||_r' -|'|.||.]',|_r1ll-- |--|| 5[.-|'|'i.||i-|-—.'JIII| |-ll'l|l'l|
their skills

1A e ]

10 stiily milk's :llll;-l'r‘:l-'-.
its eyer-increasing |:--|---|l.-.=|.;1l!:'
ns n chemicel resource

This resrarch has helped the whole field of
nutrition. But the food needs of a nation like
't stand =till, We expect to contrib-
\merica's future health

fFETS CHOT

e pven mores 10

{deiiia afed for the wtder pae -'|r|||I hetter under-
_l.:'.;l_l._rr-r_l.l__r ..'. ._'I.jll_l X I"'_'II'.|I|'I I8 - (19 .'II LEan _.JI'- 'l.|l

as  faase for the desdioperiend af  men
products and moaberiods i # mogroe of
heatlth and enduring progress on fie farms

il 1 LT forpdiFEs pngd cities o] Americo

NATIONAL DAIRY

PREODUCTS CORPORATION
AND AFFILIATED COMPANIER




Times have changed

'IIII |'|-T|-|i new Tuh I'Hl-r'l.l.r- ill l|||' _‘-||||||:| 1S ILTH """I'||:|""|'r||"||i|:"-'-lilIllliﬂ ],".._

South thess ||.1_'| S :'I-lllllll ie=leesl . . owirthi @ VErY factor lavor-

VModern faetories rise bat a stone's ing mdusirml growth and prosperity.,

throw from scenes of storybook In thiz [astest-growine industrial
charm aod radition all along the acca vou'll find new opporiunity for
M mule Southern Rallway Systom, vour husimess, too. .. in these chang-
ing times ... when vou  Look Alead

Look =Sauth.”

Anid there's a reason & .,

Esll"ihl""' TURErR !-'lrllli 1il'ﬁ'| ||'|I"' {Hlﬂ']‘l"

realistically have dscovered that the

oot e, SOUTHERN RAILWAY SYSTEM

i | The Southern NErves I'l'll'.:" South
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Timed for vour most glorious VYVaeation...

(HICAG

MILWALKEE
5 BAlH

A

"7 4

THE

MILWATREE KROAD'S

Olympian tiawathas

between Chicago and the Pacifie Northwest

ey SERVE  summer  travel, the
l Cheymreras Hiawatinas wall start
aperating in advanee of receiving thekr
full complement of postwar equip-
mieTit. .I.-:"Il :IF t!ll' A= j“ 1'.'||'1| LT |'l|| =
ear train will be brand new and beils
limntly different. As soon as they are
delivernd, two distinetive, new, all-
rocin cars will replace the room sleep-
mg cars temporarily m service,

The diese [-T--n'.l. ored DLYMPTAN
Hiawatias will offer INLIEY ThE ad-
vantages in luxury,
amul ridimg case. You ll cniriich yviur

i R T A r-['"'t'li

westorn vacation by takmg The Mil-
waikee Hoad to Yellowstone: the
dude ranch countrv of Montana and
"|.'||.||;-|-;||||_I:_|1'4|.||-_ T|‘|-' Lrand Coualee .Jr:-'|
Spokune lekes area, and the Scattle-
Tawcoma region with Mt. Ramier, Mt.
Baker, the Olvmpie Penin=ala and
other Puget Sound attractions.

Frive Facation Information
Write toduy Toe Lileratore on v acitionm
in the Morthwest Wonderland via the
nymrias HiswaTiias mewest  fsirrs
|.|.rr r-.f :|‘||-' "'||-I'-|'d.|||l'||'|" ”l'l'l lI|||I|r'l"|l— F..

™, Hicks, Passenper Traflic Mansper,

GG | o =tation, Llncago G, Tl

'I‘III Jlll:ﬂ \I‘HI‘I I{lnn

Your Friendly Hom 1o the Pocific Coost
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| Jveam, with che compoasen tlhie music 25 he wroee
I it. Hear, with the artesr, the vich harmonies and
delicate shadings of his ihterpretation, Kevel in musi
as vou've often wished to bear it—all of it—with

the MSusaphonic,

W hether vou plav radio or recordings, it won
natural calor tone of

I-.Ir..'u I-l- '-r\'l. I-I-_--:III-.I 'III' |"l'l"-'.
voice and
zpeaks (o yoo with 2

never known before trom radio

Listening to FM

strang FAL von now share 10 radio

gl e i |'.-| I.ir.

Al

IS LrLErmeTid | Hhee IT1ELs

realiEm vyou've
1

Arim-

vreal britmah

CiarTity

BrogTaims LAl K=l TLEds

over static, fading, arnd station interference

Throtgh the magic of the new G-E Blectromnic
Hemrodiueer voo hear all
the mirsic on YOur recoris,
You'll enjoy them in the

nnmarred |'.1.'."|{'E=[i1'.lﬂ ol

the ariginal performance. — mem RADIO-PHOMNOGRAPHS . —

_|.I_|I.I'_| hy Sempezgpre-Spfiprsng

i
J/&M"- in all the plory of aatural color tone

with this superb FM-AM radio-phonograph

To prodoce the Musaphonic's
neis, the wark of Sheraton, (
et modern designers in |'Iill.'-.l

the wiarld®

» and the
abrinels worthy of
ical instruoments.

RITA2- LX) EFEAL TTEES

Mow, at vour Musaphaotic dealers,

YiNEE CEn sEe
and lear thas great elecisomic instrament, created and
breri bt

b new hestty 1o Lhe most gracions home,

Yours for the asking—zthis handsomely 1o

trated booklel
o 2

=

wihich shows

the many beantiful period

cabinets ot Musanlione. Fora

copy write: Musaphanic

ITEE
104,

dndgeport,

Ceenyernl

Elecinic Co,,

Lonnecticmt,

ITH

" GENERAL g ELECTRIC



Gt Whzee e %J‘?W.’

Your'ie out of the city now.,

YVou settle back witly a sigh af mdief, as the world
poes ghiding by your Pullmmn windom
You'me out where Lhe resf hegins
Pork your head on the tushien and your

cares 1 the clewet, You're serone and secure
in your own Pullman room.

Neoed anyviling? Just burs for the porler. Wanl
privacy P Simply close your dooar. Like to mingie
with others? Slip dewn o Lhe lognge cur neserved

for vor and other Pullimn possengnn

[hem keark to vour room [or some quiel remding,
el oF rI:-|I|"I Liniig I:'lll".r||_|_|].=' Ll |i|| b T
fortable on & Pullman

Feolltng drowsy now? Wateh that big 8-foot, S-mned
luri] &liide ot of the wall? Tt's softer than the sheep
you dem't kave fa cound Lo get Lo aleep. You ease
into thoss cool, dean sheets and dnft off to deeatus

i ke RSy -:_-l_-|'_'|..|_l_|::_

Comes the down—you're up with o ceor
heod In yeur air-conditioned reom. Tempero-
ture's jund right, becouss you reguloted
yourself. Privats toiled, wash basin, end
towels are there. And lots of light for vhav-
ing @t thet kig mirrar on the cobinet door.

No winufer you look IThke you're slepping out of
cellophnme wlen you step down from s Pullman
par. You resl all the way . .. you pef there on o=

pendfebfa cuilropd schedoles and you gef off rghd

in Foren, cabvenienl o everythmgp]

Sowleneyver voul go ., .
wherover you 20 ...

Falbrnar

THE SAFEST, MOST COMFORTABLE
WAY OF GOING PLACES FASTI

NEW TYPE PIUILLMAN CARS ore now in seivice on wame raoillrood

Imes, now baing built for others. Spocaus diawing reoms, bad-
roams with enclosed tollets, duplex roamartes that rival tha cost
of & lawer bertbk—1hews are pmang the arzemmodations that will

give you wven greafer comfort when you “go Pullman.’

O anaT, TREPILLELR TO3NFANT



The most important watchmaking

development in over 200 years..!

b Elgin’s DuraPower Mainspring!

It eliminates the greatest single

cause of watch trouble. And it
delivers a steady flow of power

for greater accuracy

When watehes stop amd ean’t le wouned;
when they suddenly starct lowing or zain-
img i ot of time, re pairmen look | et ot
the maimspring. (hver halfl of el warch
EFIEFN I'II!rI.1 .'-"I_'_n_li_" e |||:-
o mnhsprine failure

For, until saw, the fim-
et mainaprings hovi [ P
|u el II'..:.-l-'I i |'_||||-|:| (#
nt e Il'._'.. _|:'|||:||'|"|i|_ 1 -!.--__.
loee gp to 2055 of thelr

|-Tr|'|'.5|.‘:. -'--.l:l.-!.'-r::lll'..ll-_r (LTl

Host, resultine fromn meolstiure forinied
in the case during limid westher or sy
drn .-'||J|-,_'_- & 1 :-1'.:; Eralere, W -:;-.-_.'- L
trenks them., Even the transfer of a
watch from & warm wrkst to a eold sor-
[sce .. .58 when it's pigced on o dresses
t"|l al I:::_'lll‘ CAF Careee ragEt 1Ir|.|r 0 e
a delicatn steel maipspring.

ﬁlli{D'll'I‘E "] l‘ H[H l“ﬂ'l' _—|| il Fliamm and mam | 'I]" |'|_| Lt diEi==ii e = w gl T k= W II-I

Elrin's amaring new
IluraPower Main.
ipring eliminatan

thiese caliines ol mnkn- FIRIORMARCE | SEE DTMONSTRATION AT ELGIN DIALIN S

AL IN KD OTHFR WATOH A Teat of mumapring gquality
i whteh miafinlactars
i the wistld bt Elgin

-|-|i|:_' fudare. It i
II...|||' [ira-) T |::|| T

Nat sdoce fewrl bear

B new  slloy of inriels developed by s verE intraaleieeid
I'II_"rl -lllr.l'l 12 vewrs ool imt pauers |_.I-.' |.I|| I T I.u t ber Ir.|-r||lI..I|| i .“:‘I-i-lll I-|I-I” II:”.II!I-II“I. I.-:.I.”“":-IL.
- ' +iH ! l PRf ot an FLGIN NATIDONAL WATECH
A Dhem Poavar Mafwopring seon't ruast watehmaking development, [Now, to COMPANY, Klgin, 1., alu
Iy nag-mngreetve. A mad i :-, Elpin's fomous stirtimed BEfracy . Cipenle, Neti. dwreors, TN,
so baiegh that of connnt be %3 2 these DuraPower Malnapoogs add
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® Travel the world over—in oo other
sinple place will vou find such a vanesy of
Nature's handiwork, Aw e-108 piring canyons!
Spectacular warerfalls] Towerng mountams
and virgin forests! Scores of roanng geysers!
Bolling ponds and mud wvoloanoes! Bears,
decr r1-_2ﬂ|uhqr” Ser rhem all this sume-
mer i An s oldest pational park, cele-

nniversary this yvear,

ICTIECA

braring its 75th a
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FOR A WORLD OF VACATION
FUM AND THRILLS IT'S

A STATE OF
HAPPINESS FOR EVERYONE

In & few more weeks voor thoughts will furm to
summer and vacarion tome, And Michiean will
be thinking right along with youo . . . preparing
to show you the grandest time ever,

Michigan will be ready with 11,037 lakes filled
with fish and fun . . . with miles of bridle ["11|'.'|

through pine forests . with fnirways -H!=|F='=-‘='="-

fashioned for your pleasure . . . with sunoy skies
and couling breeres just 25 always

S make it a :_'h]:||_|!|__i:.nr vacarion this vear
Write for free folder, choose your spot, and

mzke your reservarions early,

[ — smem

MCHICAN TOURST COUMEH
ROOM 11, CARTOL BPELDNG
LAMGIMG 1, MICHIGAN

Fleass sl me your feee, osmmared falder
ehtrtled | Here's Your Michigen!™
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STREET,

of § i gl

MICHIGAN TOURIST COUNCIL

DG 1], CamfoL PUILDIED, LANLING 1, MICHICAH
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It vi have o home where people like to come . . . vou and your

hushand ought to take o moment to salute each other, You're

- g .l'] . .--.I 1 .IIL |-| t 1 i q | |.. | Spn— ¥

cl pEﬂp E I E Wil People. AN you puve thines to share that others STy
Chances are there's a Stromberg-Carlsony for music . . . duncing

music . . . listgniny masice. You boueht It berause voii knew thut

-
tc’ come Stromberz-Carlson hos built its regintabion on tone and guality.

You bonght it because you wanted flawless complote FM and the

to Yﬂur hDHEE ?.. latest advances in rmdio and record reproduction. You bought it

|!II.'I-..I'J'ir" VR .|'||J'|-'l-l- r'1'.I|l||.:I-'_j cindlad con 1]'I|.r|||,|' PR e R .|-_J_:. :||_|,!.-__-||;._:

ViuLE home o |'||.||_'|: where Wi ke o be, and others ke o exmpe.

BELOW YOU SEE™THE AUTOGRA PH.® A STROMBERG-CARLSOMN RADID PHOMNDORAPH of QUALITY sxd DISTINCTION, Modsl 1135PL

k

—— —

.
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For the main radio in your home . . .

THERE 15 NOTHING FINER THAN A STROMBERG-CARLSON

i i

THE GRACIOUS "GEORGIAMT _ . . THE AMAZIMNG “DYRATOM ' THE CHARMING "SALEWM CHEST
These are bt a few of the gew, eacitine Strombere-Corlzonal
Lhey are asvallable in a broad e of prices, with a I:."-'."l:.Il:!'IiI d model for every home

Clrumbery Cartzen Companmy - Radin, Radie Fhanograghs, Teigviian - Sausd Equgmant B ledunteal Systaes - Talephated Switchbiands §intercanmiesicasion Sputems
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The last word in “watchimaling—a
masteppiece of craftsmunship and
precision. Recording time intervals
trom 4/5 seconds to §2 hoars, it has
a tuthometer and full'ealendar. mech-
anism, 33 well as th&'moeon phases. In
stainless steel, §15%; in 14 K1 gold,

$27% (Federal Tax Included). At
:el:-u:d fewelers,

THE HENE! STERN WATCH AGENCY, INC.
(Univariol [:I"I'I'r:'!"ill_'l D.“lll.].lll.‘_ll'l_:'
SBT Filth Avenuo, New Yerk 17, N. Y.
Monfrenl, (sneda «  Gemeve, Swiltecfond
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Y FREE!
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Old crafts, old customs add piguoncy

o Iravel in the Ecitarn provinoas

it can stiee e ALL VOUEﬁ THIS YEAR

.the “ah"-inspiring scenery,
the cool green spaces of Can-
ada’s vacitdon plavgrounds . ..
the life nnd colour of her cities
and resorts . . . the refreshingly
different flavour of this neigh-

bour nation where you're never

Sun, swim and sall ot one of Conuda's

oway-from-il-gll loks coloniey

ﬁ‘-—-‘-_-_-__"

But better burry and make those
reservations. If we can help wath
informaticn, send the coupon
belowto Canadian Government
Travel Buresu, Department of
Trade and Commerce.

Conada’s coasts ond inlond woterways
invite you 1o long, loxy hours on deck

Mo, 1. & MocKIFMHOH B 1FO DHOLAN
A stranger—always 4 guest. Al A {hrsctar

HO PASSFORT NIEIDED

CANADIAN BOVEENMEINT THAVEL HUEIAQ
ETTA WA CARMALA

Megrs sa=d = |Fershrs pn Comada—

Vororoms Unlimiled. [ ®licas peled, ]

lllll'-l' L]
Elreaf & Mo

[owr Simiw
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Improved 16 mm.
Sound Projection

Bazi¢ improvements and advanced
destgn of this pew "Premier-20"
ISmm. Ampro sound projectar set
new standards of convenience and
efficiency of aoperation. The wreu
nrng-ouf-gafe permits the inspec.
tion and clesmng of aperture place
and pressure shoe .. .without ever
disturbing lens focus. New dymamic
ifreaker has wide range and adequate
power. Streamiined carrving caied,
richly finished in simulated leather,
are scratch resistant...offer com-
;:lh i ]1-:r|.|!|1|. i r_l_u' l_'l'll]l_rlr'r‘:.l:.nt._
Wany atber spocial Amipro features
of this "Premiec-20" bring new
thrills, and enjoyment toall 16mm.
sound projection.

Weite thday for complete
detanls anil prices on fhe
per Ampire "Promier=-20"

AMPRO CORPORATION
2835 M. Western « Chicagoe 18. lilinois

A General Frucivieon Fguipmant Scvbhridiory

o

: y-ﬁ?ﬂ'ri" &

AND OTHER
IMBORTANT KEYS

N\, ?mZZ&z,
lock for thia trode more

FORATHIER CHAIN CORPORATION « IRVINGTOMN 11, M, 1.
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| NEW . -.'t'
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j= a frwndly, fammilinr bopgty . . - Tesidful aned i il
ghe, Splashing mountain stresme, pla Wl linkes pned

wurf-rimumisd ahore . . . ssch o Yhis own' T sesme 1o
&8 [y l
any ““weloome bome ' That's why each year, vaoa-
- ] = B
tiomists rolomrmn . . . sne Lo fish, mome 1o Fl.:!- Gl breswrs

L ewim or fust relax, but all o enjoy New Hamp-
phife’s benuty arsd Dospitaiity.

Im Mow Yeork vizi? the M. H. Informofian Bureay,
10 Bockalaller Plaza.

Winte Manmlag amd Developmient Commassiase

TR Cppltad Streed, Conomrd, N, H

el piei- FHEF thes 8. H, Vieithas Kie, eontainise (§liss
tratec] buisodleds, sanpes pedd oblwer vidosbde cEor et usm.



Bexsvna i the fun of
el hours on cornd  sands
Hvamy carriapge rides in the

. Y 1.-.L||::|'_:, alomgp

Nower-lined lanes, It the fun ol

lecling completely 2t pésic

WLl yourself and the rest of the

bar-avway world,

O ATATD S LANE. 5T, RG]
EVERYTHING IS BETTER IN— ' . ' ¥

Iz

FOR XEW ILLUSTRATED BOOKLET, wrile TTe Hevnvidas Trode Developaend Board, Flamiim, Derirnidi o

fze Fifth Advemwre, N York 2o, N, Y. I'n Pty vy frafy e Beemsal, e Traoe! A pend sl groe s exferioneed

dis i b comiiede svote — il d pmal’ B Y,



By ™
¥
rF r |
& ul i

."r,"f '.
_h AY @ |

Hrmntand

—

e
= e —

——

-
T

-

S

L
r
H

apay. TONORROW .. ANY TIMES
I ¢ [ake a,

-. L *'I

al those who coulidn

B yon're one

R arinet WRLATILE

in Mimm Beuch, 1.11:-[:-"!.:
. Todsy Mk

Shink you've

v Taged i Pnat

A hedizle

Sposks i

Meack is Of a yrarHouh
n chrele the calendar

‘ .. nl'l_-“-': aL

B¢, Spring climare 3
yeur, Sprin

l'll-hiﬂ plipst 1n inland cifics
ap sy T

Pign ¢ome naw
of a rich retarm on yous

Benth v gjnm=——noe

gl

e,
4 I:_!ll
.r ‘.
i K

[0

-

|;-:|tttml_hﬂnﬂi1 vf  DELTE

Bt de winds keep sumMmEen

sijmmer when 5pe

L S e oS

Farped Dy HEAES )
i OpED . B
cenlarly ERpERG =

pall :
{at mote a:umfl -

-il

rruch farther DO
Wy ou' rr 2lways FEES
(yestment in 8 MivEE
1

50 than ever FA-SEIEE

cial mmies At in cfitg

Friir Jor ulor beslifel S
s pdere didadly on L
which pew dry PRl i

Adrrs Linpariment

! .. .I el
- .w.a__';nie'_ s 1

ﬁ

\u‘
MortHERN FurniTURE Company
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e

Tez ory weElcomp 16 7l =i S
RSN « CWNEAFD « CINCINEAT s CiIVYTiAlkRD
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«#5 THE CRILLON

IN BALTIMORE .. fr'’s the -

Sheraton

*

eluedere

CENTRAL LOCATION FOR
AUSINEES - ENTEATRINMEINT - TRAVEL

THE WORLD'S LARGEST COLLECTION OF

&2 (ol }ét?zf%ﬂ'

The Nahbgiin Brot bergoollectivn gives yvou the world s
lnrpent and fAneit choloe of Imported, band made
Drrirntal rups. You ean selecl from every Uyvpe—enl
lectors’ pemi or home styles, lorge or small smizes,
regular or rure dimensions, and a vast array of col-
ore. Ao may have an assoriment on approvial
Plouse give sxes proded amd color preferences

Colarful book "Rug Beawidhul" and specml codalsgi—25¢

~ Nahigian Brothers, Ine.

16% Horth ‘Wohmh Avenue, Dapt. 3 = Chicregs 1, 1L

“Mention the Geogruphic—It dentifies you.™



Food is excellent in Switzerland
atiid Hlyge gre mvre ks '|---l.|=.|:.|r
capiti in that buxy litHe repabll
thon In gy ooantry i e s '-|||!
A shunt fiulit by centmecting girline

Froan Brossaels, Frankfuwt, Paiou

You feel like royalty when v

sl et the Jabie: curmel Pati Atisr-
preignn  ruold ....Ir | .I .: it :_IL_I dE. The White Cliffs of —nel Dover here —but Deven! London i nov

i II|'| I| iLLS TrCRtl Siw Y IH. I { :'::||:l| - Bt |||: LRIl :'_u !.'I
; roservabons inoadviinge] Then see thie oreal cily I||.|| e bl tako it
10 TRELAMND, amifaiM, ASLGIUM, FRANCE - POBFUGAL. MIDSFIIROPE, TUMKEY ,&_

FOR EUROFE

Mavbe vou've done a lot of  in the worlid which has logeed

traveling , . . But don’t comy-  over a lall o billion miles ol
pire any Irip vouve ever colcilion overseas [l

muade with a trip by Clip- s &

|:H:1'! Bevause here's what Sew vour Truvel Agont o
will f.',Tli"E’l' Vou at MNew York Fhie nesgrest Pon American
when vou Hy by Pan Ameri-  offier For rutos and reservations
com World Airwavs , , . i Endiope o 1o Latin Ametic

Men and women who know  —Alrdeca—thie Near Fust—
Lhizir jobis, . M pod wormen A Liska = Howiadi = Neaw Zeuland
whio beloag to the only airline —Australia —and the Orlent.

Paris —Montmartrel Yoo o

AR RN PV Jﬂfﬁfﬂfm" Wﬂﬂ!ﬂ AIRWAYS
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THE STATE OF Puniles
MISSOURI 7

#pl B “ 5 I H E 5 5. e Ye:, the pdeal compmnion fof your camers,

pither still or movie. Use the Compact

ﬂﬂi F L E A s u “ E Weston Exposure Meter [or every shot and

bring back brilliant Tile-dilce, correctly ex-

m et posed frictitien, See it ot vour deales's today
s " T - e Oor Wit YWenton REisctrical Instrumenit
r'-- ".."'.."r1|:'1|'||.'r yOu Grc '.‘I.:L'-!-.'JI'I_'.‘;_' A1 '~. Corp, S84 Frelingbuysen Ave, Mowark 5, N, |
ddvantageous location for 2 o

manufucturing [‘uI'J-. . s O @ i

pleasant plice tora family va- o

5 cation...the State of Missourn :I'_?

L has much to offer. A

Hastez |

BUSINESS ADVANTAGES: A new o (il

.':: constitution favoring industry, ﬁ: E ! F' u s u R E M [ T E R

Low tuxes. Adequate warer it THE METER MOST PHOTOGRAPHERS USE
supply. Anabundance of labor.
Excellent transportution, Rich o
e markets. Lowe-cost power. A o
witalth of natural resource o

g Tritndly peaple. # | “COME TO BRITAIN"
FOR PLEASURE: :|'|1ZJ:._'I'.1'!-II.'L Mt }:: |

naturil scenery. Smonth, broad [indfer Lhe patromugs of TPhode Majcitles The King gnad Chislen
w:  highways, Convenient camps, &% | EDINBURGH 24 AUG.—13 SEPT.
2 ]1.Lr.li~,n socts, Dol horseback
o ndine, water SPOITS .. « CVETY Th
:t:‘_ thing for rest and recreation. s c
B * I . l F .
== e Booklels rraiied fo yon C

: Frre Book 7 + | Internationa estival
%_;:: III|”| .'.-.rrlrlll'-lh",. f.lrlllfl il ..|"-'.|.||II :_-1. x
i mertd cosebon nan f M d D
: : 2 | O usic an rama
Gl
Iy eyl i e i 1 0% = i i i s vl 4y il e
I Misoun Divimon of Rowouroes amd I."I:HE;II]‘II.'II.‘:II._}. = ey =" S e
: Depe. B-6%, Jefferson Caty, Massows : Celymdebiorne Opern (Yerdl, Moeart ) ¢ Old
| FREE BOOKLETS | Vie Theatre Company: Compagnie Jouvel,
: Please send me the following; ; Pari=: Sadler’s Wells Ballet: British and
i For pieasure: [] Missour] pigtorial maji-foldes ll Forcien Orehiesteas loel, YVieana Phithare-
| tor busipess: | | "MO=Mcany Opportuniny™ I maonic, Vechesire Colonne: Comductors,
i ; Hrunoe Walter, Paray, Barbireolli, Sargent,
II =AM | wpell, =usakind, lam Whrte: Soloists amd
| : Choamber Muo<ie: Lotte Lehimann, Sehnabel,
| < TREET I Srigeti, Fournmier, Primrose. hathleen Fer-
| I rier, Peter Pears, Todd Dunean, ete.
| [
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Pul spring in
YOUr ¢al...

—-'I'F

-3 [ F

e ——
--—@\ - -' A

with a TEXACO CHECK-UP

WARMIR WEATHER rcoMi~G! And the open road
beckons! For comfore and salety get YOUF Cur io

np-top shape now, Be an early bird . . | see your
lexaco Dealer for a q.LImII-]LLL spring check-up,
You'll get:

I Livelier power — by changing now 1o New

= ) pnd Improved Havoline Motor il Made oo
N \Y =] ™ formula #f keeps your motar clean as i
S i

lubricates. That means moce ongine (srwer, more
pas-miles, more evonomy,

2 Cushioned H.d!'ﬂg = with longer-lastnge

-~ oY Muarfak lubeication . . [t stiave oin the joh.

iy Ny ! sarfak coshiions vour car .||.:.|.i|1=.|: salts  pmd
| 1
-,.--:_"" ; squeaks Jor o thowsaned males or mwre , .,

proceces chassis amd weas-paints,

f# - 3 Smooth shifting — pgive cosily gears the

AL \S =) Full prowecuon of the proper seasonal-grade of

III:,.':-:'"‘I'I r Texnesy ranamission and differmnnial lubrianes
e

S vour Jexaco Dender couday,

THE TEXAS COMPANY
TEXACO DEALERS IN ALL 48 STATES

f
i



COME TO
QUEBEC
FOR A VACATION
THAT I5...

Treat your whole {amily to a vacation in
Québec—where the charm of past centu-
ries still ingors beside the most modemn
highways, A French-Canadian welcomn
awailts yvou in Québec's moedermn inns and
hotels. For maps and booklets write
FPROVINCE OF QUEBEC TOURIST
BUREAU, Québee City, Canada,

& LA PROVINCE DE

~Juébec

...__r_|'|_ 5

i j. THIS FREE BOOK

PR WILL HELF YOU PLAN NOW
TO COME LATER TO

ALBUQUERQUE
In the Heart uf the Health Country

Thouvsands of peaple want to move 1o the wonderful
year-round climare of Alhuguerque, and we have pre-
ared this beaunful new bookler 1o help you plan—
wcanse there are no accommodations avallable yer,
Send for the {ree bookler toduy, and plan ro come laper,

ALBUQUERQUE CIVIC COUNCIL

DEFT. &5l ALBUQUERQUE, MEW MEXICO

o0 Sean Franeisoe. .

500 Rooms
from 53 - Single »
fram $5 -Double ¥

¥
‘?ﬂ:fi!'--l‘ﬁ'l-ﬂ

welbome

iv ) F al WA

MARNET STREET ;*"d' HOTEL

&Y WHITOM

Ko C. Wekei Prewdami b Gesasn Menoger

o i.-l.-\.|l- o ey 'i|r"..I
'|-.|-|-|l Heravskrrping

S o

"Mervilan the |.'.|r._.|:'l|--"|||—:" Ietiiihaes yasl



NEW Scamtinors andd Drcambivers.

Headliners in New York Central's
1947 Luxury Parade!

L pp———T T

Teds & gowr Tavel Year

MMiles of new, stréamlined coaches
are here, And ¢lose on their wheels
will Tollow more miles of all-privace.
rodiin sleeping caus for a new fleer ot
[y |,'|||ij_'|=' Divesiiinery, All part ot He
S LONH 000, 000 proyerum now spaothighi-
ing the wew in New York Central!l

I=

Neow Do of Dedight Noww Dnscm Trgps by Night

Sink beck o the depths of 3 reclining seat Renx in the privacy of your own complerely

phoard one of New Yok Cenmal's [HOST- WAL eqquipped room. Or eajoy the socinbility of Cen.

coaches. Enjoy the véar tound comfon of clean, tral’s smart sew club card. Feust in pew dining cams

coniithoned air, Wash Amenc moll past your . HMNE §0 Spacitmis they need sepamte Kirchen
| .

wide-view window ot scenic Jevel, Dhine in thrdey cats. Later. -sleen in 8 feathet-soft bed wd voul
new coffce-shop cars. Lounge in luxunous new Dreamliper speeds in any weather over the smovith
cizadh dviervarion cars. In shore, fare Sde g by af rdbtr Level Raicle Al arpeve telieihed for the
iarw ceach fure] day ahead,

D 1047, New TVort Caneral Railresul Company
The Waler Level Roule—Teou Can Sleep '




A drive with Lib 22
beauty... that never &ndf

SIMONIZ GIVES YOUR CAR LONGER LASTING GLAMOUR

' wite to SIMOMIL yoor car whils tha finish &

iill pew, Mo talling what's ocheod—gritty med, rood
grime, sescrng i, corronve alrbome chemicals—
but SIMONLE keaps them from fading,

seraiching, dulling ond destroying Hee Anish. B alio
shorh you Tt ||||"|r y mokwng Mot new finishy

s hrilllance ond

even more beaufiful | . riches
color, Simonizing regulorsy “bullds up™ he

firmish mubiss it lgit longer, Secider, you'll ba able
o keep your cdb clean and Bright by wipiog il

off with a dry cloth., 55 the wanar your cor

i Simonized the batter Do it night awayl

TO RESTORE MEW BRLAUTY ro dull

Armbhmn yww Bhe Cerimiill, bk AT

—Mguifi] when s m gsAdrdge CosHSiom
phite =s the E=nhk i secay

Famady dall Thes gpply SMONIC

Yaid myerymsap

THI RIMGHLE CO, EHIEASS T6. TLL.

iy J!"l'.l Hed
"||'|l.-||1|l-l-ll CELFETIRE

il i

Moforists Wise
4imoniz

. o ¥ou 1o
rome (o Minnesotn where
'|.-.'|_'|,|_'-|—--r-|.'1r|.|g prime s sprak
the langunge of the wild.
[ you want a rugged
nierth woods trip, Minne-
sota has it, Or i you prefer
the |.-_m.r'. of modern resort
hotels, or the 1 APPY Com-
nstlicen of & rostic lodge
witlh golf and tenms just a
d o away Lhiroigh the pines
—come to Minnesota.,

For mformabos wrilg
Dgpt. 1, Minnesota
Tenrist I'.|'|r || Ztals
Cagpebod, B8 Paal 1.Minn.

DADT LOTS MORE FUN SINCE NE GOT
THAT WESTERN ELECTRIC NEARING A0S

There is a difference in Hﬂurlng Al&:r.

® Western 1]=-:Irr-: H-'.ll.:'l.'_ Aile are made biv the
| p BT r|'~ | FTEnE] '||r|| |||||'r -|||- rOinTmaneeations J‘lrlll
ke DOk rejuipanrnk, Fhery are the andy bearing dids
tesizrmis] brw the furrars Bell |l|l|=-|rn-I|| Ll torhes,
:"'lu II|h|'l HLerrrn | I SR A% B PLILIRN
fusg !---II.-'r' |I|'.'.:i||:_r- "innl.' |||-.'.r|I| il A= ow o AL | Rk ETiERE
vt |l pely om for a long time it hund better be the
=1, Ask alwmit the unw Maodel 63 Hearine Al

Wesrerrr Elecrric
Depl 350-N4, 135 Broadway, New York 7, N, Y.

Flease ernil yoare fron goiles to botter hearing amd
beelsrmial il abooit Medel 61,

POyIE el . . .

."I LT

Nitibras

alim__
rl.m
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/2 W M & Can mean better

health! But remember, appetite and taste are not
always the best guides to a good diet. Neither

= ¥ 95¢

is cost, & for some families that spend a

lot on food are not as well nourished as those

EETRETTY
who spend less—but choose more wisely. Wiﬁ |

blood pressure. Eating the right amount of the
right foods every day can mean £zZ2c Azal7

peaceful atmdasphere is helpful ta good digestion,
ﬂhm fm to mt T help gubile your elioies of Toods for g |'|-r_'.'_|J|‘|Jr','
v 3 diel, send {or vour free Crfiy iaf _1||-|'tr|j|:;m!:i'|'j_|||_',.,

thE hbd}r 5 m‘ﬂl boaklet, 47-N, “Three Mouls A Pay.”

Eor LT T e

Metropolitan Life

l}tll.-l I:r' !:Il'l."-l'.E-n' i.ll 1|.|.1.I.|.J'|:'.' c'L'e't'll-' iI:|1|I"I1:|||.I c:lEr:I' !'ul_']l.llie,-
milk oF cheese, meil. fish or poulttv, vegetubiles;
[ruils, cerenls or birensts, fats. and sweets. Yoo
shomibd also drink 4 to 8 glasses of woter o duy,

Insurance Company

| HOTUAL C2MPANT)

W her mned b vl il are nenelv asimportant ns Fimleriek T, Faled, o ldinida i OF VHE Biialbi g
] 1 1 II 1 1 | I . Forag A, Fiurdig FopmiEi T -
whint voreal. Have vour mehls st regubar Limes, F Maideeae A Naw Yoas 10, 5,

Eat them stowly and enjoy them—for o happy,

TO VETIRANS—IF YOU HAVE NATIOMAL SERVICE LIFE INSURANCE—KEEP IT!



Why Chuckwalla wears a slack suit

r—l—!-ui CHUCKWALLA LIZARD, Sdurmoad i obesn

N

the Southwest
Chaekwealla 1)

1bont s "l----:, in looae folds

imang the sun-baked ook ledpes of

deserms

sleek beaoty. His tirageh,
bl b IE":-I.' BoEET]
...II'.. II LR | |I-||I | '||||_'5_': I: I--:”:-':"E-Il_l; :|'|.'|'|-':||.'.1'|I'l.'

-:"II'I ke & -||'||I b BN I||.| L] '.||.||lrl-| SEin ||'|r ; '|I‘|' il

his ok, ot deses o] hom i escamne his enemises

When he 15 taking a sun bath on a burning-
ot ek, and a desert hawk appears in the brimss
tkv. Chuckwalla sepambies to the nearest led g
crevice and tumbles m, | hen b alack hide #ives

i Pleney of poom e blow himsell kg, mrrited s
-L n --;_|||- L il &l BTLST r' e IT !l-: Tl |- |||||.
inchored, the strongest claws can't deay Uhuck-

Viany wild rthmegs—and the Chuckwalla 1s 3
it example— hus lever wavs ol Eeeping

Fherisel v

lrom harm. But man s the only
.IIIII:I_I -'u! i AN .E'.:IJIr"”I Bl FIE LT AR Ut wavs
Lewp out of trouble, soes uccher and arranees

compensatien jof hunecld whelt he 15 dagped

I|'|r|-I!I|r|.'.|'||:|'.'|'-|li.1: |.i I!l-. 51 5-_||..|||I:u|'1-
He dioes this the VLS R I RS e, wWinil-
storm, burelary, aecident, automobitle—all formas

o IMsUranoe,

|'!'..'_.'||I I, WLRLED |lll|-'-l iJF..-.!. IS ConLcnts

everything vou own 6 mmore valuable than

e comvime vidr sy, like an

'I'-:'Iu'.':'l'llllI 0BT Aarl -I|I'II||.'I-I': FENET !Il.'-

evier, Al trou
tptomohle

Vi W, '11.I|'.'.l|'r Lk €] YLU MmOl I‘i._ill ESET,

o 1ttt ot 3 opoek] time to check up on your
insarance, to make sure vou have eoouh and
the nehe kind ¢

Your Fravelers apent ot broker will be alad
tos Belp vounn b ehis, Uall hem an tod oy,

MORAL IMSURE IMN

The Travelers

ALl FORMS OF INSURANCE AND SURETY BONDS

Fhe Travelers Insurancs Company, The Trovelirs
Indemnity Company, The Travelers Fire Insor-
ance Company, |he Charter (ak Fire Insurance
Comjminy, Hartford, Comteciacul.



Ofhice lunch... Have a Coke

bolks find there's nlwave 4 welecome tor wce-exild Co

work, ar thewr havornite cating place, shopping or wherever

I"." FEH R ri 5 TINae i when lunchis e TOllE BT :

foor eveérvone to sav Lel’i Boaoe a Toke wrth fundd 1173 ense bo e

T"I:II fdil ll"u'- i i I..II. 'I.I. '|I.|II| e K | s | I.. Liddl i 1

i "
wiy to hreak the dav. Tt makes lum ||'|"._- i} Tefre=hini.

Coke =Coca-Caoala

' I':-.-III..l.I--I:..Il..I :IIJ“ |II|'.IJI|I Illll.r ar 'Illf:"r:: |I-l |r:I.II-I|I . I{._ |.'~I..II e, ||rIl |rlll:!‘ rl-.LrI-i. rl.ll-:l-'ll ‘rrl Illlll. -
f

I _| ] 1 J g K |
marky whih ..'n.l'.'-u_t.'.-:,-'- ¢ hy IL"J-_I..'.'.:. 8l [ o Coaca-Lela

i |I
1
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Drink




ILi{L! 1{;','.t|-|'|g Marvelous movies —

mmPJnif-n vour first time oud

Eversihme yos: need for imply “dial™ the exposure. . . dim
0 U b 'I|-|'|' in i pockel-sire press the bution—and vou're making
=118 Em lal im  u & e - =

movics. It as easy s that!
camerid wiith the boil memory everl ' | VARE

INGO0r movigs JI.JET ds €3%)

1 Ml color, fouy—wilh any Cid-
Kodsk ' Lows=ciwt Photolliood
Tamps provwide plenty of bigld,

Evory Cint-kodak mikes

T Fantd BRI T 1I||i-|_'.'|i|'l| IMvEEs
on Rodachrome Film %
Y BEs L A |'|_j-.,;|.:-;;."|._' i ik L,

! y 4 = -
LI.TGLJ:: N J Seconas
Lipen the cover of
Mapgurine Ciné-kKodak |
slipy bm & Limt . ., ©lipme
tha COvar—yo ne Sci
tor shoot |

.‘.'u

2napsnot €conomy
i Line mdvved Masirine will

b ciapiure a4 whole woek end,

e And fird price i3 Iyl PTHCE
—mricessing 'y siciuded |

iné-Kodak makes home movies easy as Snapshﬂfs!.

Mo wonder Uine-Kodak 1= the most widely used
persomal movie camern. Cine-Kodak Moga- Kidzs ope t]'-lh
rne 8 —shown above—his a [ast 1.9 Lame-

— sy 10 tm

Easy 10 Ust

i sl lenis thal makes wonded ol movies, dawn
0 dusk , . three operating speeds, including
dlow motion. Loads imoa oy with fullcolor
pnd  Black-nmd -white: film magazines. Frce,
S125, Ether Cind- K odaks from 550, Tax exin
Avadable in INETCASING ClantiLics.

Eiril] i slbirsdy, amd ey
ETMRIVE I‘Iull:nl""|ll =gl
aimp amd Dasd, Loinieaised )2
s hat g 1 per cnni
mare lighi. Simplifed
LT .:_’ i VTR T

KODAK'S COMPLETE MOVIE SERVYICE

. i cerittle $ T —eminplete.
Al Koddak —ond all |!.:'-|!_":||."-.: 0 work r.-llgulhm.

Cime- Aol vworld s e r1|-p'.|l.'.1 frmie i ae

CATIVE Fik ine=Kodak Fitm . . . and ]u.r..".'.'..u'l,lu.
the projector that shows vour mdvies sunply. and -
brillianty, See vour Kodak dealer . . . or wrile 1o

Eastaian Kovag Co,, Rocraester 4, N, Y.




EVERYBODY NEEDS A VACATION —CVERY YEAR

I“ M&il’le « =« YOou can have

whatever kind you desire

What do you preler? Pleasure boating?
You'll find our inland lakes and ssa-
coast unsurpassed {or sailing, our ca-
noeing waters the finest in the East. Do
you want o summer on the shora? Uur
beaches are among the most famous on
the Allantic Coast. Or do you ke ic
fish, camp, ride, hike, ciimb mountains?

Maine has every lorm of outdoor sport.

Whatever you do, wherever you stay,
Maine ofers inspiring scenery, a de-
lightful summer climate, farm-iresh
foods and delicioussealare, your choice
of living accommedations; and friendly,
"Down East” hospitality,

l.'i -
i T

Doan’t petiie
yvour 1947
vacation placs
until o5
have studied
this inlorma-
Hews Dook

ol
GYavel

i‘#ﬂﬁ.’ﬁ'

AMERICAN EXPRESS
Travelers Chegques

of Siler than cudh

¥ Prompily refundad if lost or stolen

¥ Spendable pnywhere

o Good until used

¥ No identi
sl g tre

¥ Cost anly 75F pes $100

SOLD AT BAMKS AND FRIMCIFAL
RAILWAY EXPRESS QFFICES

ficaiion pecded except yoOur

280 or less=ix)

GOMORE CHAIR COMPANY . INC nd for FREM boalite
Gept. 417 [l&hart, indzama FHYSCAL FITH

o5 :‘wf
f’&#frs

DOIMORE

MEXPAHD

Tﬂ“ﬂ Hﬂﬂ“:ﬁﬁi
Expond it opam r‘l ar wideasa s by acdd-
I seciinfe iz YFds | UreTy growa, of

an wall space o i harmetdous [ornish-
iivg require.  Finest
v —'E'.:".::'.rl 154738
Tlise Gl = Wernicis
L ull-.-l:l Cin-
citnnati 13, Téhio

ﬁlubé--w-rnicke

SECTIOMAL BOOKCASES



' l Grand Canyon MNational Park in Arizona, Bryce
Canyon and Zion MNational Parks in Utah .. .so
closely grouped that all three may be visited on ane thrilling tour
.. .comprisa ona of the world's greatest scenic attractions.

Magnificent in natural formations, brilliant In color, these regions
offer vacationists an unparalleled exparience.

Az o fourth ottraction, there is tha enjoyment of fraveling n air-
conditicned comiort—by Union Pacific. Complate relaxation

all the waow. * " &

If desired, the Southern Utah-Arizona National Parks may be visited

s a 'stop-over” anrauts ta ar from Caolifornio

2 limi Bl
o ik

T¥F SFASANER TRAFYIER EQFT T TRAN

Unicw Facihe  Pacleigd
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Eamm Mo, 22 Cleaha 2 MNeb
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COME SEE AND FEEL

f[!;.ﬁ ""-’ﬂﬂbf"- - & ®
Fy

;.,'1 g b |

Spiced with
Spring . .. there is 0 qualicy in the Peansylvania coutitr
thit meers dewure [or that quicken your

FOArT and renew YOI E[ny

i fopendiiness .

FLETFES

Pennsyiva has & thouosand facers cher mirror the
vikejead o 'u m of all ber sister stutes, An industrial giant
a Al ledder ., , . a4 histond sl -.:—:"L---'.--i

|.|||. dfcl e Otk O
« FEOAMTIE ITaH

Vo ":l'- NErY . & . "'"E' nil

WEEREE-. INTALE WesidE,

W hatever yOur tacte af voud purse -!nr.lf-_'=—E'|_'-||rl':_'..'-

vinul provides, Justly Iamous pesory aseay ., ., va
State borests and  parks lakes and soeams and
MLEOTY VeSS motropalimn orees and guaeet hamlers
Fopsecery made and hovtory 1o the making. And warm
ki | e ity Py le Wi make you leel at hame

T ! i
will add the touch Of humbaniy o o mdestc natural

Beauty. You will be glid yoo cime.

L||i-_ wonder. Mote than a
af vinge within vo

Coite see anil feel ¥ETALHOE

s ti M EhEe frele At

Y FERE BN,

Fwr iferafere
Edrparwnend of G

I
‘*»N-\'a 1L11NH

Ef-lll-llﬂﬂl sl Yomir Yaraline

eerrr fp fhe

WEd T
Harrithure, Debt, N-1

Fenniylvania Depariment of Commerde &

THE ONLY GENUINE WEBSTER 15 THE
&

-

/

“BSTEII

FEm'y
I'I H.'_.II

i T A s
i - .'..I-llt

WENSTIRS
o e (NIRRT
e TR R
'El.h.'h :l— T

centuryngo, 0., &C.
Mertinm Compony
otight the reclimive tights to
I|'.-|a|'.'.|l|| Wilwter s Dintionoay
with swch new cditionn, Mermiom hae coostantly en
larged) thie scope and usefulness of Nooh Webater™s
origmnal wirl, et 1aday the naneey B EmsLast el
WiemTen are sqiinlly important in identifying **The
Supreme Authorits" Ask for Weomtie's Muw In-
TERKATIONAL LDHCTIONARY Seromd  Bdiniop—ili=
Ereat pnateridegs=d  Merriom-Welatar.

Ci. B C. Menwiiss Co, Spolagheh! 3, Mo

ﬁ 4_? A CENTURY OF FUBLISHING 1 ?4?

MERR|AM - WESSTERS

“THE SUPREME AUTHORITY"

Through the yoar

|

Kodachrome

SHdes u

preient

|"_f"'

CCeridi

E by gf pagiry @ird legend, whare Eorl mesls Wil
the fatulews oty by the Ga
Gois — oow fecdy Tor your Mide callettion in Weie s i nigw
color shoky in eell
MURDREDS
- EYERT COMNE

whicth Selight visnlar s felen

B Pramelsem dmrvedy ' 13 magihigsrd

virwing panel, 53.0%. Individes! ildem Ac
Of WESDD SUBIECTS TO CTHOOGE FROM
A FHOTOGEAPRHIC GEM.

Al kotles comera tlizries LR S ot Fii

we CIED TOOAT TEM TELE MLLUSTHATER 1VET 4F WILICH STRIIETS ==

MAME —

ADDRESS

Wastera Masie Sepply Lampony
203 Rosemteck Fdg, fen Fradgica B, Cold

—.———h_---—h.'r_#_-_--ﬁ

I-.-l-_- Eo—

The Mawt Brontifel Calie
Slhles in i Weelall
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JH" (e mosl | !

ceed rf lefovision il a S Alend Teolosel”

Toe convince yoursell that Du Moot OirimEs you tha Tinest oo PEEBVIGIGN,
Yoo nmly medd To oompire of with othar cals
Comparg the size, bnllience ang clanity of the /mage. Compars the
quality of sopnd, Compare the aass and accurncy of uning.
Compare design and workmanship of the cabinets

=i gnd hear the oew Du Monl Telesels af aolhorired

Du Mont dealers, Sea, hear . . . dnd compéare !

' | I N ffAPLCRL det JETEETIiR
o 3 !

SRS ek  d EEERSSS  s 5
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i R T
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BLLEWE 30 MONT LASTRATONIIN, ML « GINTRAL TILIVEREN SALES QUTCLY & TTATION WARD, Li5 WADEON XVTMN. SOW VORI 7% ALY, « NOME [EFICED & PLANT, PARINIC W |
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Fulbslic nnd eritical pccluim in cone-
cert halls, schools, motion pdetures
and radio...generations of match-

less beauty and performance in
haomes the wirld over. .. supsrh

workmanship made umform by

scientific production control.

UVisd Exclunively By
Clamden Arrag e [oenoard Bermstein e o liurki l"-.-.l = foniddiepat=dy
Crvpor Platigority « I.r_} }u'.' « [ eIy SZFiner. o Hm.' Tranbed
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patient endesavor sve earned for
a ml THE HALIRVEN FIANO COMPANY
LHFNRA T E Bt theBaldwin—Todey sGreat Pisnao.

MAKERS OF BALDWIN, ACROSONIC. MAMILTON AND WOWARD PRANDS

. % "I-.

HAVE YOUR FAMILY ENJOY FRANCE WHILE
YOU SURVEY CONTINENTAL MARKETS

These are the dominant elements

inthe Distinctionwineh 85 yvears of

'S are waiting for the man who is keen enough to recognize opportunities and
$ grasp them on the spot . While the family is preocoupied with vight-secing,
you can combine business with pleasure . . . add buoyancy w yoar spirit and § $ o
Yo bank halance. ~ak. Paris' six great I'.‘||:1'|-I|- ny terminals pre teeming again, serving

cities and resorts from Biscay 1o the Alps, from the Channel to the Riviern. k.
Through railroad tickews from French poris and Paris to all poiots i France and
throughout the Continent now available at regular toriffs,

i7" | FRENCH NATIONAL RAILROADS, 610 Fifth Avenue, New York || /2 ——"
——— TLrbH TRAVEL ADERCY 1At DHErA LED ISP Es ATION ' “'-___-.""'!'-.l-i_'-'-'

For Effective
Mouth Cleansing

Mouth care is a habit: Mouth health the result.

Mentioz the Oeogranphic=It [lentidles yon,'



YOUR SUMMER
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criballeres, dancing senoritas. ..
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VACATION CAN INCLUDE ALL THIS IN

ARIGHT LIGHTS—Symphonies Un-
der the Skors ._|||_||.'I_'|_I'II] clubw
where vou'll dine and dasce arwd
IRl :IJ_||-|,-|_I'.1- 1™ |:-|:1[|_-_

MOUNTAINS—Highest in the U5
...]'-i||;--!' el e '-]-J'tr-"- . ceahin
b LE|_'1_|::- olacial lakes ... Flyeoms
f'::.II.--riru_l5Iu|||5_':j;I::uul

MAJOR SPORTS EVENTS —hig
purse roces st parklke tr ks
*tomrniinend rolf and tennis..,
of others.
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ORANGE GROVES—mile on order-
Iy mile of shapely trees, , waxy
Libas=oms ond ipw [rudt withy o

| back drop of blue miountains

FOREIGN OQUARTERS —cat wilh
chopsticks  in Chinatowsi .. «
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makers, olass blowers at the
Wenboan market |:|l_|'.|,'

SCORES OF OTHER THINGS TO DO AND SEE
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b npeles County and all Southern Californin, WTATY

] |
!_I..- (Sihfwialy Lidr o FREE L0 Froeaysesn s ERY

In Los Anpeles, visit

our All-Year Club Visitors'
Bureau. 517 West 6Gth Street, for free, friendl
vacation service und complete information

YOUR OWMN BEAND OF FUN—
s hiatever it is ety here inn
different, more colorful setting
where the sun s bright and
nights are col.
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EXPLORE THE

Threill o the wmonders of MNarkre (6 the
Th[hEi bisiske a6l Sawinrh "l-‘IJj-r-.lll.
spired and intnguog gorges colorfully
desceibe: the formoton of the pwe
s Bad Lands, Crysialline caves,
padirground fvers, nich ore-bearing
aroaw, lush P l.|||_|!']l| andd the |11F|:|!_'5||;
ot nd exat of the Rockies tell a 1Ly
cif jitErest to natuce lovers.

Merunr Hueshmore, Euster State Park amd
the Rlsck Hills afFord 8 soenic wonders
fund for 2 refPesfinmig vacution, Qordooe fun
andd western shows and rodeos will make
yorar Wlack Hills ssvation 4 iceasisre o
rl||'1.l- ird, € vl evemings I|l'.lli'lr||.|_|:|||.|||._'-|.'l_-._

We'll be fowking fir yas!
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“*Mentiop

in the Western Wenderland
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HAND AND POWER MODELS

HOW WELL

vo vou— HEAR?

Do you miss things you should
hear ¥ Do wokces
saund Iodiatinct ot FII:II|'|E'I-E
churely ard home @ T;

poarmad il

OHEF CALE &= OHE CORED
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Cedy ane cons, oerveed o sl b
8 mmeta, ¢ hdg odwanRkhged " :._-.L-.L-
il Caf mmva F55 A" norery |l o
'II-'!"'-F" l': srpemm. =pad Tor folf docr mia
Thaw & Pru enveElope
PARAPHOMNE HEARING AID INC. F ﬂ E E
A E din &b CLEVELAND 15, CHEID ——

rll.l-lfl{l & ])l."_'["lr'lr’l‘.";lt‘l'. Im'.

ibogbilahed in 1RSE
Printers

ECRINGTORN. PLACE AN FLORIDA, ANVENLE

WALHIFESTIAN D

E.i% S48 THE

TFRE I E N =T

iC-1UEnTiOEE Yo




1o mm Sound Moticgn Picture Projector

:’Z} Hedd #r'ﬂ-rﬂhfr g/

Victor's new "o0"—streamlined in design,
refined Iin performance. Truly a triumph in
16 mm sound motion picture eguipment-

for schoals, churches, home and industry

VICTOR ANIMATOGRAPH CORPORATION

A DIVISION OF CURIMSS-WRIEGHT CORFCIREATHON
Hame Office and Foodory: Dovanpnet, lowa
Mo w T " Chicops
Chatrihistnry Throuphoiet tha Warle

MAKERS OF MOVYIE EQUIFMINT SINCE 1W%1D




]_-_; EAVE preumonis weather
behind . . . come where the bleebirds and robing are
anging, where datfodils; crocus, redbud and for-
=I:-':!!i4- o larm the mtracle of :'-.|:'-ri_n|.'_. .« And boveers

I . n 1
if GO0l an Wili: h-_-E:*.-_', suekle make EVERY FOCTE

a bew delight. Soon these sncient mountaine will be
crowned with all the glory of rhododendron and
prountan faure] m hicom,

Davs are sun-drenched and pine-gcenied. Our-
doot spott and recrestion Include golf, tenni, niding,
boating, hiking and fabing. “li_l'rll.lu_-'.'j witudl along
purling streams through awe-inspiring mountain

FOTpes and rise L :'-.-!'l.l'.'.' ti e CTeain |||':..|,~.-|;--_-_

'-_.._, e mountaime ., . . with breathless s

anet adventure all the WAY. Hlan now to
e oY & SPringor carly Summer va-
catton in Morth Caroline. A evor-

sl i3t are 1.'.1r:.-_-.] L3 !.". ceery

U, iy I J|_'j|_'|'_-u|'-:.|| o] iy HIT ewW

coiirigl iteratore and m AL,

Free Mavie Travelogus in Fall

Codor Avmitable ta Cluls and
Chvic rganiasbions.
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The National Geographic’s

TEN-COLOR MAPS
Keep Pace with World Events

ACCL"R"!.T[. timely maps are essentlal o
well-informed men and women, to  students
and teachers, and ro all others who are caper
to undeminnd the geopraphic fuctors thar in-
Huence vital world developments. Becnose the
Marional Geographic Society's spelling is followed
by major press associations, all plice names in
relay’s news are easity found on these legible,
large-scale, ten-color charts. o MAP INDEXES,
svallable for maps marked with an asterisk (*) in
order blank below, make casy the locion of mames
on corresponding maps, and describe arcas cov.
ereid. @ In the ten pockets of the 794 x 1095inch
MAF FILE can be put 20 folded paper maps.
or 10 folded pafper maps with indexes.

""'"'llllll‘l“ill-ll'lliill'llllliiiiillll-l-------'|||||||-ﬂ"pr

Nniledial Geogruphic Society z
Hapt, D-M, Washington . D C BT
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DEPFARTMENT of CONSITRY ATION

ME Stuie (iffice g Maahville, TenneEases

frigie-Tread

W{]HLDS Ereatest Huller Skates
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CHICAGO ROLLER SHKATE CO.
Warlds Qraafest Ralier Shnles fur ever 45 yaars
4408 W. Lake St.. l::!'l:i_nnnn- 4. Mk
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FIND OUT WHY THE

DEAF

CALL IT A MIRACLE
~ § -

Absut b aleo and welght
of edd ar yle haaring aids

You'd call this new Beltone Mono-Pac
Hearing Aid a miracle, Ltoo, if you had
been wenaring a clumsy, annoving, bat-
tery pack t.'rrr_w]:u:d to your |!H]'-|"- with
unnmj:_]-ng wires, and then '-:L“I-I]I nly
found the new Eloctronic Beltone, It's
A single-unit |!I.L'i|.1'|.“j_.! ald —go small you
ean hide it with the palm of your hand
—s0 light you forget you are wesaring it
—ao thin it is lost 1rnr|: sight-—so effici-
ent vou bless the doy vou learmed about it

Tho=e are a few of the reasons why
more people are wearing Beltones than
all other one-unit hearing aids combined.,

GET FREE BOOK ABOUT HEARING FROBLEMS
and aboul the

NEW

FREE BOOK—MAIL COUPON

: BELTONE HEARDNG ALD OO, Thipt. NG-74 t
i 450 Went 19th Stirent, Chlcags 8, Hiinnin i
: Plonss mind ren, withoot obligutisvn, FREE infoema- :
1 tinn concermang the n=w Betone with the amazing i
1 X «Cell whirly ogt: porforms unlis b Ginse (18 &6 i

|
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COLLEGES FOR WOMEN
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GIRLS' SCHOOLS
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HOME STUDY
CALVERT “*SCHOOL-AT-HOME"™
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To us—to all of us—the Philippines are

more thim a port of call. More than a

group of 7,083 islands anchored to the

ocean floor north of Borneo and east of

Siam. Their flag is new, their gdavern-

ment free, their future their own. They
@ are close now, and coming closer.
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