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Dixie Spins the Wheel of Industry

By Wirriase H. Niwcuopas

Hiusteations by Natonal Geograplic Photographer J. Bavlor Roberis

OCK HILL, South Caroling, will never
v the snme agnin.
The 1940 census put the population

of this tranguil York County town at 15000,
Mauinstays in its comfortable economic life
were a textile tinishipg mill, some cotton mills,
a rug mill, a hosiéry mill, and Winthrop Col-
lege. which is the South Carolina State college
for women.

Then one day an enginesr for Celanese
Corporation of America came 1o town, met
Charles L. Cobb, president of the Peoples Na-
tionnl Bank, and revealed that he was looking
lor a site for a new plant. Things began to
happen.

Last summer | saw the towers of a 340.-
000,000 plant of Celanese Corporation rising
in the middle of a 1,100-acre tract along the
Catawba River, a few minutes’ drive from
town {_pnﬂ[e 189, Here the plant can get
the waler it needs-—100,000.000 gallons a day.
Late last vear it started (o prodoce the syn-
thetic textile yam, Celinese, in enormous
quantities,

Waorkers Ride 30 Miles to Jobs

Most of the 5000 workers will live within
a radius of 30 milés from the new plant.
Hundreds now ride to their jobs in their cars.
Others come in special buses.  Many more
live in new homes in a real-estate develop-
ment between the plant site and Rock Hill,
And the town itsell supplies itz share of the
emplovees.

Rock Hill Moated a 55000000 bond is=ue
to widen streets and extend watér, sewer,
uod power lines:  Businessmen enlarged and
sprivced up their stores.  Mr, Cobb trans-

formed his olid, conservative bankimg house
inty 'a gleaming combination of tile Aooring
and brass telless’ cages, and installed an air-
conditioning svsiem.

Rock Hill was definitely on the map of
southern indestrial progress.

MNew Factories Blanket Dixie

Estobdishment of this big plant in a small
South Corolina community i not gn isolated
instance, In a tnp through the Carolings.
Georgia, Alabama, Tennessee, Mississippi, and
the port of New Orleans. 1 found an all sides
similar examples of the amazing indostrial
development of the South.®

To cover a cross section of Dixie, T fol-
lywed for the most part the 8.000-mile net-
work of the Southern Rallway Svatem, which
serves the South from Mason and Divon's
line to the Guli and from the Atlantic Ocean
to the Mississippi River.

In the last three years more than 1,000
new {actories, 100 large warehouses, and 300
substantial additions to existing planis have
sprung up alongside its tracke.

Jnlngn-rllu el moonlight stll supply thi:
motive for the Southern symphony, but it is
played today to an ever-increasing accompani-
ment of hummm;,, spindles; throbbing paper

*Ser, in the Natioxal Grocrareir MauAriNe:
':l.-l.-u[ﬂ:.m:l Trudes. with the World,™ by Frederick
Simpch, L'lrmemhrr. 1947; “Muchines Come to Mis-

;ip,ul-ppi,“ b . Hilddetirand, ':'-r temiber, 1937
“Highlights of I;hE' Volunteer State " ay, 1939, nmd
“Tarheeli on Parode,” Augizst, 1941, |_;||J-'|:|'| ilu- Leanmarn

(. Rov; und “Charleston, Where Mellow | Past and
Present Mect.™ by TiuBose Heoyward, March, 1939,
F i Wationyl Ceographic Society's Map of Soutk-

eastern United States, speclal supplement to the Feli-
THary, 1947, Bsue of the Natiosan Graauarun,
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“The Little Southéerner

" Mlakes

lis 1debut i Birmoodhcm'™s “Raddie Land Park™

wetpecr” FErnest E. Notrie, president of iy Sowths Risdlwny Sveiem, and k= n of Birmingham
le {edlle s eoiuld e phuard, meatle the lnaudoaral Crip o ng 5, 154} [ le fikrplaline Svalefy bs  Coskife
with modern Dhesel locomotive, six passrneer cars, & station ks, tunnel, uiid roadsichr sl
furns out I o vear 30000 oules of drills Ihe business, 18 chairman of the Doard, Hi
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Flkin O otton AT whoch started M WA~
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(. hathan Manufacturine  Company which
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the first textile pliont o gain the Army-MNavy
T oawand (page 20
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In 1888 o cofton Mctory Degan operiiions
11 Fort Mill, sonith Carolin [rarnt] wenvers
[oim Pennsvlvania were tmpaortedd, Bt th
couldn’t get alone with the mrecnastructed

Fart Mill bovs, A strike and 4 riol wer
fullowed D the departure of the Yanlkees

=non the Fort Mil plant became one of the
springs Cotton Malls, bt g il T
springs and expanded pow 1o huge proportions
by his =i, U Edloitt W. Springs, Worli
war | .| ETLLY L l|u|.!. SE Y ETl ‘*;'.’i'!l:-' ||'|.:
peonluce sixo million vords of cotton fabrcs
y week.,  The Janeaster, South Caroling, mill
= the largest in the world ander one mol
with 7.000 lnoms. Colonel Springs last vear
wleled 1o Tt & 515000000 bleachine am
frnishing mlant and founde

Moases and Caesir Cone, nilives i Te

lmunched their first cotton mill in 15893



Dixie 3pins the Wheel of Industry

in the then small village of Greensboro, North
Chroline. They named it Proximity because
“there was nothing to begin with but prox-
imity to the cotton Relds.” Today the Cone
family operates 18 mills. Thev are the largest
weavers of denim cloth in the world, 1 saw
3000 looms weaving yarn into cloth in a
hve-acre room  in their White Oak DMill.
wh;:h consumes about 3235 bales of cotton
o day.

Robert Lee Stowe and Samue] Pinckney
Stowe in 1901 gave up mandgement of their
small generil store at Belmont, North Caro-
lina, then a water stop on the old Atlanta &
Charlutte Air Line Railway, to build & cotton
mill. Farmers, a rival storckeeper, traveling
salesmeni, and others subscribedd enough stock
to enable the brothérs to put up o little mill
with 5,000 spindles on which to spin varmn.
Its pay roll wis 5115 a month.

Now Belmont has 15 vame-spinning mills
with 240,000 spindles, also a finishing plant,
a dve plant, five hosiery mills, and many small
refated firms. Employees number 3,000, and
the annual pay roll i= 312.000.000. Although
n yvounger generation 5 connected with the
buziness, the Stowe brothers, who built up
nearly all these enterprizes with the aid of
the lnte A C. Lineherper, till have their hands
at the helm, Both pest 80, they plan with
vouthful zest for further expansion,

Lindale Muade Sailors® Shirts

The old Miassachusetts Cotton Mills of
Lawell, Massachusetts, built a factory st Lin-
dale, near Rome, Georgin, in 1895, 11 was
taken over by the Pepperell Manufscturing
Cimmipany, of Bestun, in 1926, when Pepperell
absorbed  the older company. Expansion
thrimigh the vears his been such that in World
War 11 the Lindale mill was able to turn out
enough chambray to make nine shiris for
every sailor in the United Stites Nawvy.

In the 19202 the South emerged as the
leading cotton-textile producing section of the
Natiwm.  Northern companies began o build
mills below Muson and Dixon’s line in ever-
increasing numbers.

Now svothetic fibers have made a definite
place for themselves in the industry. 1o 1947
the Unitesd States produced 950 million pounids
of ravon varm and staple—614 pounds for
CVErY  Person. Thwe-lgmrthi of this was
manufactured by Southern mills,

F. I. du Pont de Nemours & Compiany
of Wilmington, Delawnre, is ready to build a
milltimillion-dellar plant at Camden, South
Caroling, for the manufacture of 4 new svii-
thetic fiber known as “Orlon.,” Thus far
Orlon has been made only in a lsboratory-

1335

scale pilot plant, 1t originatesd in the research
séction of the companv’s rayon department,
The new fiber strongly resists delerioration
by sunlight,

Burlington Mills Corporntion, of Greens-
boro, North Caroling, is still a first-generation
company, founded 25 vears ago in Burlington,
North Carolina, by J. Spencer Love. Mr.
l.ove, who came out of World War | as.a
major at the age of 22 with a citation from
Creneral Pershing, hud saved up $3.000. With
this he started a small cotton mill.  But a
vear luter, in 1924, he hitched his wagon to
the dawning stor of ravon.

Burlingion Malls' Growth Spectacular

Burlington Mills has ridden its star from
ane smiall factory to 82 plants in 56 com-
munities in North Caroling, Virginga, West
Virginia, Tennessee, Alabama, TPennsvivania,
and New Jersev: Australia, Canada, Cuba,
Mexico, England. and South America, Not
sales exceed 3273,000,000 annually,

Now one of the largest weavers of ravon
in the world, Burlington also is a hig producer
of nvlon hasiery, and its ribbon division turns
out more than 300,000 miles of satin, gros-
grain, and moire ribbon every vear,

As chairman of the board, Mr, Love keeps
in touch with his far-flung empire hy air.
The firm owns three twin-engine planes.

“It's a rather awe-inspiring thing o have
your boss talk o vou from an airplane
while vou are sitting in vour office® o Bur-
lington esecutive told me, “Makes vou think
of the ‘man from Maors' ™

At the Dunean Mill of J. P. Stevens & Co.,
Inc,, in Greenville, South Carolinn, T saw
2,000 looms weaving cloth made of various
Ly pes and combinations of synthetic fiber. The
company operates cotlon, ravon, and woolen
mills in the Carolinas und Georgin, nnd also
acts as sales representatives for other mills.
ste of its newest mill, which will weswve
woolens, is at Dublin, Georgin.

In the last two years Deering, Milliken &
Company, Inc., has built four oew mills at
Clémsan, McCormick, Johnston, and Pendle-
to, South Unroling.  Cld-time mill operators
still are talking about them. Fach is windosw-
less, scientifically MHuminated with fluorescent
lighting, and equipped with the most modern
textile machinery. Since 1940, Deering- Milli-
ken has spent more than $50.000.000 for new
cquipment n the South (o weave cotion,
woolen, and rayon cloth in 20 mijls.

To supply rayon weavers with envugh fiber
to feed their looms keeps Sonthern raw-miale-
rial manufacturers running full hlast.

The Southern Chemical Cotton Company



TR ENiD _.__. .__.__. il .._ .-.“.-__._..l_._ .____. ..“_“_ _“_ .._..___m .“_ .____. s Pl PR R .___. il __.__ “_ ...___ _._ m__"_"__.. § .____ .._...._._”_ 7 __ __._._ ___.__.

" l.n e - 5
GO g




Dixie Spins the Wheel of Industry

in Chattanooga, for example, buovs cotton
linters from cottonseed-oll manuiacturers by
the =lid trainload, processes the linters into
pure cellulose, and sells that (o ravon-yarn
makers, Rayon is muule from cellulose ob-
tained from cotton hnters or wood polp, or
from & combination of bhoth.

The company s cellulose also gops to many-
facturers of fine paper,  Filtv percent of every
dollar bill Uncle Saum makes i composed of
cotti,

Ravon Yarn [rom “Soup”

At the rayon plant of the American Enka
Corporation. near Asheville, North Carolina,
1 saw liquefied cellulose, or chemical “soup,”
forced through tiny apertures in hundreds of
nodzles, Each nozzle was immersed in a bath
of dilute sulpharic acid and salts,

When the “soup’’ comes in contact with the
acid bath, it cosgulntes at the tip of each
nozzle. I'o start the spinning process, an
aperator runs his finger acroes the tip of a
nozzle. The coagulated “soup” adheres to it
in the form of a thread., He draws the
steund wp out of the bath, over a series of
guides and rollers, and starts it winding on
4 rapidly revolving spool.

All about him hundreds of these spools are
spinning, drawing seemingly  never-ending
threads up from immersed nozales.

A lirge share of Enka’s production goes to
automobile tire cord manufacturers  {page
317). Nearly every big tire company has
one or more weaving plants in the South.

Nylon vam is made by D Pont, whose
newest plant near Chattanooga, Tennessee,
started prodoction last July (page 317).

Nylon—Textiles’ Glumour Girl

Crlamnur girl of the textile industry is nylon
full-fashioned hosiery, In the plant of the
Melrose Hosiery Mills at High Point, North
Carolina, | saw how carefully the stockings
were handled to keéep them from developing
runs, snags, and other defects during mam-
facture.

With all precautions, which include daily
manicures for feminine workers and nylon-
lined baskets or otheér special carriers to ke
the finished product to the packing rooms, &
manufacturer is happy if 70 percent of his
cheer quality output turns out to be first grade,

“T'm glad women: like sheer hosiery,” one
maker told me. “It helps business, because
the stockings don't last. Heawvier nvions
wear much longer,”

Sheer ovlons in largest demand today are
twice as sheer as the finest prewar silk and
much more transparent,

281

The I’ H. Hanes Knitting Company in
Winston-5alem has grown mto one of the
Nathon's lending manufacturers of knit under-
wear (page J01). Here 1 waes amazed at
the efficiency soquired by girl operstors,
Some of the complicated sewing machines
stitch as mony a8 nine threads ot one Hme
in making sams for heavy uniderwear.

Largest manufacturer of work clothes in
the world is Blue Bell, Inec., of Greensboro,
North Carolina. The original Blue Bell sew-
ing shop waig et up in Jellico, Tennessee, in
1906, with o dozen mochines. After World
War [ & zeries of merzers expanded Blue Bell
to 21 plants, mastly In Mississippi. Louisiana,
Tennesser, Morth Caroling, Virginia, Georgia,
anid Alabama.

The big Avondale Mills, with genernl offices
at Svlacauga, Alabama, which uses 180,004
bales of cotton a vetr, has been a leader in
seeking means to utilize low-grade cotton—
alwnys a problem in the industry, since it
comprises more than 15 percent of the crap.

One answer hns been Avondale's produc-
tion, a5 i side ling o it quality products, of
a nonwoven fabric of low-grade cotlon fibers
bonded with a synthetic resin, Since the resin
is pliable, transparent, and strong, the fabric
¢an be drv—<cleaned and froned. It is formed
in a special carding operation, without spin-
ning or weaving, A team of five men can
produce 25,000 yards in a day.

Soiled Nupkin? Throw 1t Away!

Avondale also makes naplins, tablecloths,
and draperies out of this fabric. They are
«0 inexpensive they can be thrown away when
they become soiled.

Wages of textile-mill workers in the South
have increased 165 to 200 percent since 1939,
This vustly expanded purchasing power has
stimulated a remarkable growth in retailing,

A purely Southern institution, Belk Broth-
ers Company, of Charlotte, North: Carolina,
nfiords an example. Back in 1888, W. H. and
J. M. Belk opered a small general store at
near-by Monroe.  From that maoddest start the
Belk Brothers group of department stores has
grown to 276, operating in every Southern
State. Of these, 100 are in North Caroling.
In the Inst decade Belk Brothers hos opened
100 new stores.

sSince the war, Sears. Roebick and Company
has huilt retail stores in Durbam, Asheville,
Greensboro, Wiknston-Salem, Favelteville, amd
Charlotte, North Coralinga;  Florence  anid
Greenville, South Caroling; OGadsden, Ala-
bama; Jackson and Greenville, Mississippi;
Macon, Georgia: and Knoxville, Tennecsse.

The J. C. Penney Company's new single-
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loor warehouse sprawls over eight acres . just
cutside Statesville, North Caroling, From a
double-track Southern Railway siding 18 box.
cars can be unloaded at once, Merchandise
of Sputhern manufacture is redistributed to
Penney stores fraom there,

Forests Spell Wealth in Dhixe

Forests represent one of Dixie's hasic re-
sources, Cn more than half the land of this
region, trees are the logical crop.  Trees blan-
ket twoe-thirds of Georgia.  And mast Southern
trees grow faster than northern,

In yvears past many Southern groves grow
wild on thousands of acres of abandoned farm
land. But the rapid rise of Dixie’s pulp and
paper industry, in which a billion dollars pow
is invested, makes it imperative that dn enoe-
mous supply of pulpwood be available.

Southern pine trees, nmong the fasiest grow-
ing of all pulp timber, attam a diameter of
from 8 to 10 inches, suitable for pulpwood,
in about twelve years, Thus Southern pine
torests, under scientifc care, can replenish
themselves indefinitelv.

State povernments and paper mills have
united 1o fight forest enemies, Fire 5 enemy
number one.  Fires alone destroy  enough
woodd to support another Southern paper in-
|Iu-51r3r nearly two-thirds as lnrge a5 the one
now in ﬂi]l!'["'lhﬂl']

Systematic  protection  pays  dividends.
Within five vears, fire watching in South

Carolina’s Piedmont region reduced the extent
{il forest fires by 74 percent.

Tree growers have learned, among other
things, to keep pigs out of their voung groves,
Some vears ago a Mississippi forester Tollowed
a little wild pig around a forest for 2even hours
and watched it uprost 407 yvoung pine trees.

Twelve yvears ago Claude E. Bollard, Hump-
ton County, South Caroling, farmer, <ot aside
some of his submarginal lamd to provide o
future income for his infant son.

The first season be planted five acres in
pine seedlings, By 1945, Mr, Bullard had
37,500 trees growing on 60 scres of land
unsuitable for {arming.

Through scientific cutting he already has
sold 22.740.70 in pulpwood, for a met profit of
51,438,777, which has been credited to his som's
eflucation fund. Now Claude, Jr., and the
oldest stand of trees are twelve years old,. As
they increase in stature, so will Clavde’s annual
Income.

For a guarter of 3 century the Southern
Rallway Swystem has operated a 14,000-acre
tract known as Lincoln Green Demonstration
Forest, at Dorchester, South Caralina, to show
how pine trees may be grown for a profit.

The National Geographic Muagazine

More than 22 million board feet have been
produced there; vet the volume of merchant-
able timber is incressing rapidly through the
employment of scientific forestry methods,

“Profitable forestry begine with the ax,”
they tell you at Lincoln Green. “First step in
improving a previeusly mismanngerd woodland
iz careful thinning. 1f the stand is predomi-
nuntly pine, first trees to be felled are those
suitahle for poles and saw timber, Then un-
desirnhles are cut, leaving o forest of aclegt
trees, chosen for straight, tall growth.”

State-owned nurseries in Georgia last year
dictributed 18,000,000 sesdlings to land own-
ers for reforestation. Alabama distributed six
milfion and set out 18 million more for the
1948-49 seasomn,

Kraft Puper from Southern Pine

In 1854 a Germon discovered that a heavy,
strong, brownish paper could be made cheaply
by treating and refining wood chips in'n “cook-
ing ligquor” in which sall cake bad been sub-
stituted for the customary. but more expen-
sive, sada ssh. He called it “kreait” paper.
“Rraft"” in both Germun and Swedish means
“strength.”  Southern pine proved an ideal
raw material,

The International Paper Company mill ar
Georgetown, South Caroling, largest in the
kraft imdustry, can turn out 1,350 tons of
container board 1 day.

The Union Bag & Paper Corporation of
Suvannah, Georgin, world’s largest integrated
kraft container plant, has, as a result of many
expansion projects increased production stead-
ily,  The plant E:Suceﬁ 1,100 tons of keaft
paper and kraft tl every dav, and its larg-
est converting unit, the bag division, makes
baps at the rate of 30 million a day, with an
annual output of 735 hillion bag<! (Page 323.)

At Port Wentworth, Savannuh suburb, the
new plant of the Southern Paperboard Cor-
poration began lnst vear to make kralt con-
tainer board at the rate of 450 tons per dav,
At Macon, Georgia, T saw the new mill of the
Macon Kraft Company terming out o freight
carload of container board an houor,

Four-block-long Fourdrinier paper-forming
machines, on which the “slurry™ of refined
pulp and water is transformed into a con-
tinuous sheet of paper throough the removal
of the water, aré expensive gadgets. The West
Virginia Pulp and Paper Company recently
added a new Fourdrinier to the battery at its
big Charleston, South Carolina, plant at.a cost
of 56,500,000, including I.n_tl.m.lll;l!‘nn. These
machines, named for their inventors, English
brothers, make continuous sheets of paper
rangmg up to 21 feet in width,
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Dixie Spins the Wheel of Industry

On August 3, 1937, the fest press ran of a
rall of newsprint made in the South from
Southern pine took place. In front of me, as
these words are written, lies o page of that
specinl editiom of the Savanneh Evening Press,
testimony 12 wvears later 1o the excellence of
the paper’s surface and printing quality,

Months before, the late Dr, Charles Holmes
Herty, in his Savannah lnboratory, had been
experimenting, with Southern pine in making

newsprint,
His success i an old storv now. Several

vears #gn the Southland Paper Miils, Tnc., at
Lufkin, Texng, began to make newsprint com-
mercinlly from Southern pine,

Soon Alabama is to have the South’s second
newsprint mill. Dwuring World War IT the
Federal Government built the huge Alabama
Oridnance Works alodg the Coosa River in
Talladega County. Now many of Itz facilities
have been acouired by the Coosa River News-
print Company, and a 530,000,000 mill is
being built.

newspaper publishers. mostly  Soothern,
own 310,000,000 of the stock and expect to
buy 100,000 tons of newsprint cach vear.
Kimberly<Clark Corporation, one of the coun-
try's largest paper and pulp and  cellylose
manufaciurers, will operate the mill,

Kimberly-Clark also expectz to take thog-
sands of tons of sulphate pulp annually from
the plant for use in its first all-South manu-
facturing venture at Memphis, Tennessee,

The company bought the 17-acre Memphis
plant in which the Fisher Aircraft Division of
Geemeral Motors Corporation had built thou-
sands of warplanes. Strolling through the big
factory recently, T had difficulty in believing
that it had ever made airerafi,

Moking Kleenex by the Mile

There | saw creped wadding turmed out at
meredibile spesd.  Two lnrge machines were
producing a mile of Kleenex, 13 feel wide,
every three minutes.

An experiment a guarter-century ago hy
William H. Mason, long an associate of
Thomas A, Edison, 1o produce wood fiber by
mechanical, instead of chemical, means acci-
dentally gave birth to a new Soathern industry.

Mr. Mason subjected wood chips to high-
pressure steam until they were thoroughly
penetrated by heat and moisture, then sud-
denly lessened the pressure. The resulting
explosion reciced the chips to fiber.

From the fiber he made paper, but it wis
stiff and brittle becavuse ligmin, the npatural
honding agent of wood, had not been expelled.
The product did, however, mike good insula-
tion tl‘:mrﬂ
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Une day in his modest Inboratory he placed
u piece of hall-finished insulation bosrd, or
lap, in a steam-heated screw press to force out
the water. He applied pressure, turned off
the steam, and went home to lunch,

In his absence the steam valve sprang a leak
and when be returned he found his piece of
oard smoking. Taking it from the press, he
discovered that he held in his hand a piece of
hard, dense, perfectly drv fiber hardbosrd.
That was the beginning of the Masonite Cor-
poration, manufacturer of high-density pressed
woods,

Masonite hardboand now is made in Cannda,
Italy, Sweden, New South Wales, and the
Union of South Africa, But the lnrzest hard-
board plant in the world is the parent plunt
at Laurel, Mississippi. Masonite net sales in
the fiscal year ending August 31, 1948, totaled
536,472,050,

Cigarette Paper from Flax

In a Pi Forest valley not far from
Asheville, North Carolinn, most of the world's
cigarette paper is made in the mill of the
Ecusta Paper Corporation. Ecusta cigarette
Fﬁ[uT is made from fibers of the seed flax
plant.

Until World War 1T cigarette manufacturers
in the United States bought nearly afl their
paper from  European makers, whosé raw
materind was old linen rags. One of the larp-
est of these was a French concern with which
Harry H, Straus was affiliated,

Mr, Straus became worried about the un-
settled state of political affairs in Evrope.  He
also looked with distaste upon the fact that
cigarette paper makers were dependent upon
the ragpickers of central Europe and the Bal-
kans for their paper supply.

By 1937 Mr. Straus perfected n method
of utilizing the fiber of the seed flax plant.
An American banking svndicate, headed by
the Wachovia Bank and Trust Company, of
which Robert M. Hanes is chairman of the
bioard, and cizarette manufacturers helped him
bulld his modern 83-acre plant. 11 is located
o the David=on River, where a never-failing
supply of pure mwumtain water flows from
Pisgah National Forest.

Un Septéember 2. 1939, as the Nnzie rolled
mto Poland to precipitate the war in Europe,
the big mill went into operation, That is why
smokers in the United States and In the Amer-
ican armies did not have to go without ciga-
rettes when Hitler's invasion of western Eu-
rope cut off our foreign cigareite paper supply,

Ecusta buys its fax principally in Califor-
nia and Minnesotn, T saw nearly 40,000 tons
—3 12-month sopply—stored In fts ware-
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Here Southern Clave, The,, siap-mines the clay n o basln a mile in dinmeter at Gordon, Georglay,  Proe-
o] and then mined with English clay from Comwall, and with casein, it iv applied to the paper 2t the
Champlon-Tnternotlonal mill In Lawrenee, Mosachise{ys [his smioath, uniform conting permits [zithiul
reprivduction ol the fine eruravines mude from Nations]l Geagraphic Society photographs (page 312}

hiouses, In previous vears all of this material  me, his sing=one recital was serious bosiness,
wintld have been burned as waste, for anly the ln fromt, behind, and in an adioining aisle,
Haxseed was salable. buvers for the bie twobaceo companies and

The clgaretie paper goes to mapufacturers  exporting houses shoffled alone with him. in
in Tulls called boblins, as wide as the circum- 8 curious, rhythmic Jock step, their pace
ference of a cgarette and three and three-  speeded by the tempo of his chant. With a
quarter miles long (page 309}, Iriend I tratled the procession

“Why, that’s just the way it sounds over the

An Industry That Goes Up in Smoke Ay i
' P e radin,” wos my nong-too-hright comment,

T 1940, half a milllon acres in North Carn- “How did vou expect it 1o =ound ™ iy eoni-
lmna were planted in tobacco. By 1946 this  panion asked sourly. “And keep vour hands
wreage had grown 1o more than 800000, in vou pockets. i wvou absent-mindedi

And prives skyrocketed, The 1940 crop was  wiggle o finger in the direction of the auction-
wirth U1 milhioo dollars: the 1946 crop, 4537  eer. vou miehl discover vou've Bought 300
milhens,  South Caroling, Gebregin, and Ten- pounidE of tnhaeco

neésspe lobacco ralsers ook an additional 192 Buvers made their hidy tr} J|lLi4 k siEns o

million dollars for their shar Ly |r.i5-|- iplonatone gs mysierons 10 me &8s
In Bowen's Big Brick Warehouse at Lake the chant itself.

City, South Carolina; T heard the mystic chant Four hunidred stacks an hour was thie gonl

ol the tobacco avctioneer as he passed down  of the warehousemon, who paid his puctioneer

the narmow aisles between stacks of bright- 100 4 chity 1o K selling goimg a1 a fast pace

leal, Huoe-cured  tobacco. Unintelligible 0 In a fivechour sales day betwern 325 and 350

Rl



Dixie Spins the Wheel of Industry

thousand pounds of tobacco can be disposed
of (page 286).

To find out what happens to lohacco after
the farmer sells it, | visited the R. J. Revnolds
Tobacco Company 11 Winston-Salem, North
Carolina. Nearly all the big tobscco orms
have plants in that State, which makes 60
percent of the Nation's tobacco products,

“1 have smoked Camel cigarettes for 32
vears,” I told James Ao Gray, chairman of the
company’s executive committes.

“Well," he replied, “1 can almost match:

that. T have been reading the Namioxar
Ceooraraic Macazine for about 35 vears.”

Back in 1873, Richard Reyvnolds began to
make chewing tohacen in Winston, The origi-
nal little red factory amd its machinery cost
less than $2,500, It made chewing tobacco
exclusively.

Now R. J. Revnolds Tobacco Company
needs more than 140 lurge fctory units and
storage wirehouses to age the leaf, prepare the
tobaccn, and make Comel cdgarettes and pipe
antl chewing tobacon,

In one building | suw a battery of mtricate
machines furning oul cigarettes so fost my
eves had difficulty following the process. A
single machine can make more than 1,000
cirnrettes @ minute.

K. J. Revnolds is one of two wholly South-
ern  manufacturing enterprises  which. from
humble beginnings, have developed interma-
tional distribution on a huge scale Tor their
rrocducts,

Cocu-Cola, an International Instituton

The ather = the Com-Cola Company, of
Atlapta, Georgia, The fantastic story of Coca-
(ola starts back in the administration of
Lirover Cleveland, when John 3. Pemberion
worked out u formula for a new soft drink in
his Atlanta home. For his new beverage a
business associate produced o trademark in
flowing scripl—Cuoca-Cola,  Today it is one
of the best-Enown trademarks in the world,

Tn the soda fountain of Dr, Joseph Jacohs'
g Store ot historic Five Pomts o front
of Atlanta’s old twwn well, Pemberton carried
a jug of the svrup one May day in 1886, Soda
fountaing, rare in those days, operated naly in
summer months,  The public response o Coei-
Cola that firsl sumsmer was unimpressive.
Pemberton sold only 25 gallons of syrup,

Two years later, when Mr, Pemberton died,
all the property of the infant company could
t‘r&—a_mf was—arried i a one-horse wagon,
But ‘Asa G, Candler, a wholesale druogeist,
liked Coca-Cola and hod bowght o one-third
interest in the business hefore Pemberion's
death. A lew years later he became the
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sole owner of the formula, trademark, and

o Lpnient.

Candler began to build up sales. By 1805
the beverage hud entered every State in the
Union, and Indian Territory, too.

While Coca-Cola had been sald locully in
bottles as far back as 1894 by Joseph A. Bie-
denharn at Vicksburg, Mississippi, it remained
primarily -a =oda-fountain drink until late in
1899, when two Chattanooga lawvers con-
vinced Mr. Candler it should be bottled.
There the groundwork was laid for the Coca-
Cola battling plants which have sprung up all
over the United States, Muost of them are
aowned and run by citizens of the communilies
in which they rate.

Another outgrowth of the lnwyvers” visit was
the Chattanoogn Glass Company, whose prin-
cipal business is the manufacture of Coca-Cala
bottles. 118 annual capacity is 1,200,000
groms, which represents somewhat less than
hali the bottled Coca-Cola sold last vear in
the United States.

In 1919 Mr, Candler retired. Since then
the company has been owned by thousands of
stockholders, who live in all parts of the
United States, Robert W. Woodrufl, o native
Georgian, is chairman of the executive com-
mittee: Harrison Jones, a Virginian by birth,
= chairman of the board of directors: and
William J. Hobbs, a North Carolinian;, is
president of the company,

Before World War 1T Coca-Cola was sold
m some 70 foreign coaniries. Today more
than 6000 persons, nationals of nearly all
countries, are employerd m producing  and
selling Coca-Cola owtzide the United States,

The formula for Coca-Colp s one of the
world s top commercial mysieries.  In the long
bistory of the business, only seven men have
known the secret,  Today two of the com-
pany’s oldest chemists know it.  Shoold both
die suddenly, the only existing writlen capy
af the formula would hive to be taken from a
bank vault and consulted before production of
syrup could continue.

Southern Furniture Making Centors
in Hiigh Point

Toward the close of the War Between the
States, Capt, W, H. Snow, a Vermomt Yankee,
trudged along wath other Union troops through
the forests of North Carolina's Pledmont. The
climate and the fine stands of hardwood on all
sidles mnde such deep impressions ypon him
that when the wir ended be came liack 1o
High Paint o live,

Captain Snow frst made hardwood spoles
and handles. Then he sold New England tex-
tile manufacturers bobibing sl shuttle blocks
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tomers since World War I, bringing its total
rural accounts to more than 51,000,

With Thomas W, Martin, prﬂﬁiduﬂl of Ala-
bama Power, 1 motored to Gorgas, site of the
company s two Warrior River plants, 35 miles
northwest of Birmingham.

Burning Coal Underground

Here 1 saw preliminary work for n gasif-
cation project 1o be mi‘ur-’rnﬂ in the area
adjoining the company’s stenm plant, This
exprerimiént, conducted by the United Stajes
Bureau of Mines in cooperation with the

wer company, = the first of Its kind in the
Fniﬂ‘ﬂ states to born coal underground and
to utilize the gases thus produced,

At an outcropping of a horizomtal seam of
coal T saw the opening of a tunnel which has
bieen u:.hr:ﬂ into 1 hill, through the seam,
for a dlﬂnn:e of 1,500 feet. Later, atop the
hill, T saw holes, 18 inches in dinmeter, drilled
down to the tonsel. Some were more than
200 feet deep.  The holes were spaced ai
mtervidls of 300 feet,

A huge air compressor will pump air into
ome of these holes. and when the face of the
coatl hus been dgnited, the gas will be forced
from an adjoining hole. 1f gas of suitabile
guantity and guality can be made, it will be
utflizedd 1o operate o gas turbine, which in
turn will drive a compréssor.  Later it s
planned, if the flow 15 constant, 1o pipe the
gas to one of the bollers at the power com-
pany s steam plant,

No one knows how greal an expanse of
coal will burn, what the action of the over-
lving strata will be, or how much air pressure
will e necessary o keep the coal burming
and produce a satisinctory gas.

Mississippt Power Needs Grow

Not until 1923, when the Mississippi Power
& Light Company was organized, Jid western
Mississippi receive dependable electric power.
Just a few months ago the companv's néew
59,500,000 steam electric generating statjon
was pul into operation a {ew miles porth of
Jackson, lts huge high-pressure hoiler, heated
by natural gas, stunds eight stories high.

Amazing industrinl growth in Jackson,
Natchez, and hall a dozen other communiiies,
along with tncreased rural electrification, made
such a plant necessary,

The Mississippi Power Company began to
serve some 3,500 oustomers along the Gulf
coust amd in southeastern Mississippi on Janu-
ary 1, 1923, Some of the small plants it 1ok
over had supplied homeownere with electriciey
only at night. There were ng' industries to
speitk of,  Residential rates were as high as

The National Geographic Magazine

23 cents 8 kilowatt-hour, compared with less
than 345 cents today.

New foctories in Guliport, Biloxi, Pasco-
goila, Hattiesburg, Laure]l, and Meridian de-
mand more and more electric enerzy,  The
company’s generiting plant near Hattiesburg
was scarcely. completed in 1945 before work
was hegun on o =econd undt 10 double s out-
put. Now s third unit is under construction.

Morthern Alabama and northeastern Mis-
sissippi are served by the Tennessee Valley
Authority (TVA)*

Vulesn Guards Birmingham

Atop Red, Mountain, overlooking Birming-
ham, stands a giant statue of Vulcan, god of
the forge, gazing upon a city whose chief
source Of wealth is iron and steel.  From deep
within Red Mountain comes 90 percent of the
iron ore for B m's mills.

Near by, within a radius of elght miles, lie
conl and limestone deposits in supeclative
abundance. Nowhere c¢lse in America are
these three requisites {or steelmaking found
together in commercinl guantities.§

Largest of Birmi = many makers and
fabricators of iron and steel = the Tennesaoe
Coal, Iron and Railread Company.

Before the War Between the States it be-
gian business in Tennessee a8 o coal-miming
company. By [E86 1t had expanded into the
won husiness in Birmingham: by the time il
becamie n part of the United States Steel
{Corporation in 1907 most of its operations.
were in Alabama.  Now all are in Alixbama.
But it has ever ching tenociously to  the
‘"Tennessee™ 0 its name,

TCI bas grown up with the South. Yet
with 32,000 men on its pay roll and all its
mills humming, it is hard put to fill its orcders,
g0 heavy is Dixie's demand for steel (poges
202, 293, 314).

I.-ll."-I July the Republic Steel Corporation’s

ew plant at Gadzden, Alabama, began to
multe steel pipe.

The K. ). Cole Manufacturing Company,
of Newnan, Georgia, founded 93 vears ago by
E. I, [.'nle. Sr., survived a boyeol) by citizens
ol the town in its early days, The company
wais engaged chiefly in woodworkine. One of
its products wits ciskets,

When someone died, the custom was for a
relative to go to the woodworking plant and
order a casket buailt at once,

i a citizen died on a Saturday night or

* Bew “Aroum] the “Girent Lakes of the South, ™ by
Frederlck Simmpdch, Matissar Geockarme Maoszong,
April, TH=

t8ee "Cobl: Prodighus Worket for Man® v Al

lert W Atwoged, Naviowal Guoogwiemss Macaziue,
May, 1944,



Brody Meets Chussis in Assembly Line at the New Ford Plant near Atlania
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vierine Tube Division, Tast mutumn it shipped
out the first seamless, nonferrous copper tub-
ing ever made in Dixie.

In the ginnt North Plant of the Alominum
Company of America at Alcoa, Tennessee, 1
saw “rivers" of shimmering  silver-colored
metal passing at incredible speed along run-
vut talles in the world's largest aluminum
rolling mill. Here thick plates of aluminum
alloy pass through a series of five sets of moll-
ers, emerging fnally in block-long strips about
14 of an inch thick. at such speed that they
seem 1o flow,

Aleoa ships bring crushed, washed bauxite
from Surinam to Mobile, where the powdery
#lumina is extracted. This s shipped in hop-
per cars to the mille,  Four pounds of bauxite
vield two pounds of alunmina, which, i turn,
yield vne pound of alominem.

At Listerhill, near Florence, Alabama, the
Revnolds Metals Company has been making
aluminum from Arkansas hauxite since 1941,

Atluntn has three of the biggest automobile-
assembly plants in the United States, Oldest
is Cheveslet, now somewhat overshadowed by
two new giant installations.  One of these, the
General Motors Corporation plant at near by
Doraville, turns out Buicks, Oldsmahiles, and
Pontiacs,  Automobile parts, shipped from
Michigan, arrive Ly radl and go direct to the
azsembly lines.

The other plant, ot Hapeville, a suburh,
wits opened by the Ford Motor Company on
Becember 10, 1947, Al peak production if
cin assemble 350 Ford passenger cars andd
trucks in one day- (page 311 ).

Georgin Clays Have Many Ulses

Around Maocon and Aopusta. Georgin, i
principal industrinl operation is mining of clay.
Here large coverings of vegetation and earth
bave been stripped away, reverling thick de-
posits varied in their composition,  Fach type
has o different use,

“hod made man out of clay.,” a Georgin
kanlin musr takd me, “apd clavs have & many
differing characteristlcs 45 man.”

Pages of the Nartmonar Geoorarmic Mana-
zinE are codted with a white clay combined
with casein (o give thim their smooth, glissy
finish and enable them to reproduce with ut-
most fidelity the fine engravings made Tram
Natiomal G aphic  Soviety  photographs,
Slightly more than half of this clay is minesd
and processed by Southern Clays, Inc., at
Gordon, Geopgin, and by Edgar Bros, at
near-by McIntyre. The remainder 1= Corn-
wall clay from Great Britain (page 306).

{ak Ridee, Tennessee, has settled down 1o
pedtetine pursuits,  Populution: of the city

The National Geographic Magazine

of (nk Ridee has dropped feom its 75 000 wir-
time peak to a stable 35000, CGone are most
of the trailers, huts, and temporary borrocks
of the hectic war days.

Carbide & Carbon Chemicals Corporation
pperates the three main units for the Atomic
Energv  Commission—the gaseous  diffusion
plant for production of U-235; the electro-
magnetic isotope separation plant; and the
Ouk Ridge National Laboratory, a nuclear
research center (page 3200,

I drove over the 60.000-acre area and saw,
from the outside, the gascous diffusion plant
and a-stewm furbo-generating plant which has
twice the capacity of Norris Dam of TVA.

J. A. Jones, head of the constroction coms-
piemy which built these two huge installations,
started his business career in 1837 in Char-
lotte, North Carolinn, as o hricklayer’s ap-
prentice at 25 cents a day and hoard.

At nge 24 he started his own contracting
husiness and todny he still is active in the
nffnire of the J. A. Jones Construction Come-
sy, which operates both in the TUnited States
and abroad.

Southern Shipping Ingrenses

Shipping keeps pace with induoatrinl growth
in the South., In New Orleans [ saw szhips
from all over the world on my short trip
aroum] the docks.

At the Chalmette pier of Southern Railway
hustline stevedores were unloading 36,000 bags
of sugar from a Lykes Bros. ship for the
Colonial Sopar Company. Nexi to it 6 800
tons of Philippine copra were being sucked
from the hold of ancther Lykes ship and
blown mto a huge hopper from which boxcars,
distined for Procter & Gamble, in Cincin-
matl, were being loaded.

From one end of the port to the other,
dmilar scepez of loading and unloading were
being enacted.

In the heart of the city 1 visited Interna-
tional House, where buvers from abroad are
accorded Southern hospitality, with all the
facilities of a club ot their convenience. |
wilked through the new International Trode
Mart, where United States numnufacturers and
exporters display samples of their varied lines
for these forcign businessmen (page 296).

Lvkes Bros, Steamship Co,, Inc., of New
Cirleans, owns a fleet of 30 Coayvpe vessels and
charters scores of others from the United
States Maritime Commission,

It operates on seven established irade routes
from United States Gulf ports to Great Brit-
nin, lreland, the Mediterranean, and Black
Seao areas, the west coast of South America,
antl the West Indies and Caribbean area,
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Dixie Spins the Wheel of Industry

The company was Immded by seven Southem
Lirothers.

The Lelta Line, operated by the Mississippi
shipping Company, Inc,, s known as the
“coffee flett.”  Delta ships, in 19047, carried
2,700,590 bags of coffee from Brazl to New
Cirleans, 84 percent of that port's total,

The 55 ships owned by the Waterman
Steamship Corporation, of Mobile, weave a
network of world-wide transport service to
Europenn ports, to the For East, to Puoerto
Rico, and to North Atlantic and west-coasi
ports of the United States,

At Molitle the Alabama State Docks provide
one of the Natlon's most modern spaport ler-
minals. On the exst coast, the rival ports of
Charleston and Savannah both are expanding
their shipping.

Muochinery Streamlines Kind Cotton

Farm mechanizition has radically altered
King Cotton and his realm, _

Cottem acreage dwindled from 42 million
1o about 21 million in the last 25 vears. Some
600,000 workers, mostly agricultural, moved
out of the South between 1940 and 19435,
Other thous=ands are at work in the new
factories, Yet 1948 saw the harvesting of
n bumper cotton craop.

The heaviest crops in the area T visited now
come frinn the rich Mississippi Delta, a 30-
mile-wide strip which stretches along the east
hank of the river from Memphis to Vicksburg
and Trom fertile soil in the Carolinas, Georgia,
and] Alabimi,

For generations the Southern planter de-
pended on the cotton hand amnd his mule to
prepare the ground, plant the crop, and culti-
vate, But between 1940 and 1947, tractors
on Southern farms increassd 155 percent—
irom 229000 10 555.000.

Allis - Chalmers. Manufacturing Company
sensed this big demind when it occupied a
huge Tormer war plant at (adsden, Alabima,
and began to bulld thousands of tractors.

Ten Minutes to Plant an Aere af Cotion

The ol laborious process of “chopping,'” or
weeding and thinning, voung cotton with a
hoe, is being supplanted by the lame culti-
vitor, adapted from the military flame thrower
by Col. Price McLemore, cotton grower of
Waugh, Alabama, Flame may be safely used
un cotton plants which are seven inches high.
The cultivator throws a blast of flame at the
base of the plants, Killing weed and grase
arowth,

Colanel MeLemore found that he could plamt
nn were of cotton in. 10 minutes with mechan-
ical equipment, ns against 7445 hours with

3l

man-mule lgbor. A fame cultivator in 15
minutes duplicated a hand-hoeing job of 13
hours 20 minutes. At o time when per-cost
acte of hand weeding was §5 a day in the
Mississippi Dwelta, flame cultivation cost 50
cents an acre.

Colonel McLemore found that to pick a
bale of cotton by hand required at least 75
man-hours. With the mechanical cotton picker
he accomplished this tedious task in 1% hours
(page 261%.

| walked through the 530,000,000 plant of
the International Harvester Compony ot
Memphis, huilt to manufacture mechanical
pickers :r!a&gc 310,

Opened early in 1948, its first vear’s out-
put was more than 1,100, Thess machines
were sold principally in the Mississippi Delia,
in Texas; und in California.

For every 100 pounds of cotton fiber, the
cotton plant yields about 180 pounds of cot-
onseed.  Not more than one-tenth of this
15 needed to plant the pext vear's crop,
Research has found many uses for the lelt-
over 162 pounds,

Chut of each 2,000 pounds af cottonseed
bought by the Southern Cotton (5l Company,
of New Orleans; 313 pounds go into cotton-
awed oil; 822 pounds into meal for animal
feed; 550 pounds, in hulls; gre sold to feed
dealers and dairymen; 170 pounds of linters
go to mattress mukers for stuffing or (o rayvon
producers for cellubose: and only the remain-
ing 145 pounds, mostly sand and trash, is
wasle,

The cottonseed oil goes into margarine and
shortenings or is sald to bakers, hotels, restau-
rants, polato chippers, and grocerv stores. To
housewives, best-known Southern Cotton Oil
Company brand numes are Wesson (O] and
Snowdrifi.

The Buckeyve Cotton 0§l Company, a sub-
siciary of Procter & Gamble, spap manufac-
turers, similarly processes eottonseed on a big
scile,

Buckeve's most familinr  cottonseed ol
product is Crisco.  In relining the oil, soa
stocks are recovered as a hy-product,

Ficld Peas Restore Poor Sail

| went to Blue Springs Farms, 75 miles
south of Atlantn ond 13 miles from Warm
Springs, Georgid, o see an outstandineg effort
o restore some of the South’s worn-out =ofl.

Here, in 1032, Cason ], Callaway, textile
operator, began to buy up small farms.  He
eventually scquired 30,000 acres, including
some mountainous timberland, and turned his
entire attention to farmine,

First he cleared pine trees and other growth
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frrm o field, then leveled off the land, and in
the spring planted a cover crop of feld peas,
In the fall he plowed them under, o give
humus to the soll, and planted a wintor cover
crop of vetch. The second vear he repeated
the process, By the third spring the zoil har
improved notably., Today he has 3,000 fcres
under cultivation.

Che=third of the cleared land is in kudeu,
the Asiatic weed popular with Southern road
builders, who plant it along embankments
where it< roots penetrate deeply and prevent
erosion.

Mr, Callaway harvesiz his stubbom crop
with heavy eéquipment and dehydrates it in
his own plant. Then he sells it 33 meal for
three cents a pound 1o poultry-fedd manu-
fucturers, who value it for its high protein
content.

Rlue Springs hoasts the largest commercial
mallard duckling flock i in the country. There
| saw about 6,000 du , all that remained
{rom a dock of 20,000, Tlm athers had besn
killed, wible-dressed; and quick-frozen  for
sl al Thanksgiving and Christmas,

T MEY Clows for MNorth Carolina

Ceorge 8, Coble, former farm boy, In co-
operation with MNorth Carolinn State, 15 en-
gaged in a program {o bring 10,000 Holstein,
Guernsev, amd Jersey cows into his native
State from Minnesota to help bhoost milk pro-
duction. He sells the cows to {armers at cost
and contracts for the milk,

Colile bought a bankrupt dairy in Lexing-
ton, North Carsling, in 1954 with a down
payment of $73. On the first day he stocked
up with 11 gallons of milk, and his retail
sales totaled $3.78.

Now he is president of Coble Thairy rod-
ucts, Inc,, which has ive processing plants, 20
receiving stations, 900 emplovees, and handles
up to one million pounds of milk a day.

For the lnst three vears South Caroling
has. produced more peaches than Georgia.
Muore than half it crop comes from Spartan-
hure County,

The boll weevil's rovapges in the cotton figlds
a (uarter century ago drove Spartanburg to
peuches. Four Spartanburg farmers went to
(reorgia in 1923 to look into peach growing.
When they returned, ench planted five acres.
That vear Georgia shipped 5,701 carloads of
peaches: all of South Carolina, 16,

Now over Spartanburg County’s 8312 square
milea extend peach orchards with more than
3,250,000 trees. In 1947 rail shipments of
Spartinburg peaches totaled 7,265 cars, at 400
bushels to the car. The 1948 crop, hit by
frost, was somewhit smaller,

The National Geograplic Magazine

The major shure of Spartanburg peaches—
some 5,000 carloads—is moved by the South-
ern Railway in & hectic three-week operation
in July. Some 600 emplovess from other paris
of the System come to Spartanburg to help.
Fresh p-rmhﬁ must be shipped guickly so
they will not spoil.

A prepamatory step is to haul in 500 cur-
loads of baskets, crutm, pads, and lids {or
packing. As shipping deadline pears. 600
carloads of ice :rILL'-ﬂ |3E moved in to supple-
ment the 17,500 tops of jee in storage in and
aroumd Spartanburg.

Shippers load ther peaches at sixo mai
vards, capable of handling 857 cars at one
time. The main icing station at Havne Yard,
on the outskirts of Spartanburg, can ice 40
refrigerator cars at a time. A cdr, requiring
414 tons of ice and salt, can be jced in two
minutes,

The peach-laden cars, in solid trains, then
mive northward, consigned to Potomac Yards.
Alexandria, Virginda, or westwoard, consigried
to Cincinnati or Louisville yards.  Shippers do
not konow their ultimate destinations. Their
contents are seld while the cars are en route,
und ultimate point of delivery depends on
where the shipper has found the best market
for his peaches. By telegraph, the vards are
advised of the changed destination.

“HRy the time the last car has moved,” a
=outhern Railwiay man told me, “both our
clothes and our brains are peach-fuzzy,”™

Gainiesville Thrives on Chickens

Spartanburg turned to peaches; Gainesville
later turmed to chickens. That Georgin town
was in the doldrums in 1935, In nine Georgia
counties centering on Galoesville, =oil was
farmed out. Chicken popalation was less than
half u million.

A few men became interested in poultey,
almost i oa spirit of desperation. They pros-
pered. By 1943 the chicken population within
a radius of 530 miles had gone up to about 11
million, The Army placed big orders. By the
time the war ended, E‘mnew‘lit- was market-
mg 35 million chickens a4 vea

Pedcetime demand s even Ihign#r Today
between 40 and 45 million chickens are hs_-m
raised, and the poultry, poultry-feed, :mr:l
pouliry-dressing businesses in Gainesville and
its hinterland have grown into o $45,000,000-
a-yvear industry (page I98).

In the large dressing plant of Jesse Jewell,
ong of Gainesville's: ploneer chicken men, 1
saw live chickens come into the plant at one
end and go out at the other, dressed, quick-
}f_lrr;z:n. anil packaged, at the rate of 1800 an

(U,
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Operation Eclipse: 1948

By Wirniasm A, Kixxey

! National Geographic Society, long

a patron of astronomical research, went

eclipse. hunting on an  unprecedented

scale in 1948, tracking the alwovs spectacular

blackout of the sun across onefifth of the
earth,

This “Operation Fclipse” set a new high
in courdinated  scientific endeavor., Never
before had n single orgunization undertaken
such an ambitious and complicated venture
w stutly =olar phenomena,

The project called for multiple iticns
posted along & far-flung arc stretching north-
castward from Burma 1o the Aleutians, The
latest scientific equipment, modern airerafl,
ond the old reliable native bearers all have
a place in the story,

In its essence; the eclipse dperation of Mav
8 and @ was a calculated scientific gamble on
149 secands spun out alung 8 3,320-mile path
from monsoor-drenched jungles to the snow
and fogr ol the sub-Arctic.

The eclipae would take five hours to (raverss
that path. But the seconds that counted
most were 33 seconds in Burma, 32 in Siam,
six in China, a single second in Korea, two
in Japan, 22 amd 27 for the most likely pair
of outposts in the western Aleutians, and
finally 24 seconds for the aircraft operating
aloft in Aleutinn skies.

A “"Caleulated Risk™

This calculated rick was decided upon 11
months before the 149 seconds came due, and
many more months may elipse before the
ultimate results of the expeditions are known.

The entire operation demanded imaginarion,
meticulous planning, and long weeks of study
and preparation. But even planning can have
tts bold moments, and a historic one came
with the decision to utilize the eclipse for
testing a trail-blazing aerial technique for
astronomical research.

Careful as the planners were, they could
not anticipate evervihing, and the unexpected
contribiuted surprises.  No one, for example,
foresaw that the arrival of one eclipse party
in south Korea would influence postponement
of the United Nations plebiacite there.

Or that the advance wark of the expedition
to Japan would eall international attention
tir the discovery that Tolyo was out of place
on all existing maps,

Many other unlooked-for footnotes were (o
accumulate in the eclipse log,

The inception of Operation Eclipse actually
dites  back to June, 1947, The previous

manth un expedition under the National Geo-
graphic Society's ouspices had - studied the
solar eclipse in Brazil, with notable results,
lL'-'.lEtiIl-'ﬂt new light on Einstein's theory of relo-
Lvity,

An Eclipse Made 1o Order

The question logically arose, What about
1048°s eclipses?  One would begin deep in the
Indinn Ocean, move in o sweeping global curve
across southern Burma, Siam, China, Kores,
northern Jupan, and then over the top of the
Pacific into the Aleutiangs (map, pages 328-9).

Anuther eclipse would not track that iden-
tical path for 972 years,

For astronomers, this eclipse of Moy 8 and
0, 1948, had made-to-order features. First,
it would afford an opportunity to advance
mankind’s knowledge of the size and shape
of the earth.

Many belicve that scientists long have
known evervthing about this subject. Not so.
They have been gathering data on il since
the 6th century B, . and the davs of the
sreek  philosopher, Pythagoras.  Yet, after
many centuries of observation and research,
the best information existing still might load
to errors of o mile or more in plotting the
relative locations of many points on the globe.

The prine target of a 1948 eclipse project
wiis o procure dita that eventually would
enable relative locations on the earth’s surface
to be determined more accurately,

A second, though incidental, opportunity
also was apporent.  Observations: might en-
able us to link some of the existing geodetic
sirvevs on two gremt land masses, for the
sweep of the eclipse would traverse parts of
Asin and North America.

suth an acenmplishment would be of great
valoe tn astronomers and mathematiciing in
their unceasing efforts to come closer o per-
fection in computations dealing with the curvs
ing surfnces of the earth and their relation
i the nearer celestinl bodies,

Ultimately the gain might well be reflected
in everyday life, giving man a hasis for more
sccurate interpretiation of maps, and advanc-
ing modern navigativnal techniques for pepee-
ful commerce between nations,

The possibilities of the May eclipse known,
there remained the big question mark of the
weather prospects for that time of vear.

Meteormlogical records indloated less than

*Soe “Echmpee Hunting in Bmzxil': Ranchland,™ by
F. Barrows Colton, Narmwar Geonaric MacAsixe,
September, 1947,

375
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Operation Eclipse: 1948 327

Ohservation leims werg (o be sent to lower
Burma, Siam, China, southern Korea, north-
ern Japan, and the western Aleotians,  Teams
in the Aleutinns, where wenther would be the
most treacherons, were to be backed up by
aireraft using 0 yet unproved aerial technigue,

Cooperation of Government agencies was
erdisted—-the Departments of State and Com-
merce and the Natlonal Military Establish-
mient.

specific acknowledgment is due for the
genermite assistance provided by the following
agencies of the Departments of National De-
fense and Commerce:

The Military Air Transport Service, which
supplied air transportation for the ground
teams to their destinations.

The Strategic Alr Command of the 1. §,
Air Force, which furnished the two B-29% for
the pioneering operation on top of the stormy
weather “roof’ of the Alentians,

The Far East Command and the Alaskan
Commuand, which handled ground trmsporta-
tion, supplies, and assistance for the expe-
dition stations.

The Signal Corps, which contributed special
camerns and radio technicions.

The Navil Mhotographic Center, which also
made valuable photographic equipment avail-
able and later processed the eclipse films,

The Naval Observatory, which rated the
chronometers <o ‘essential (o the project, and
loaned equipment.

The Army Map Service, which provided
maps, technical assistance and personnel, and
cnordinated other military support,

The U. 8. Coast and Geodetic Survey, long
concerned with chart snd map making.

Anid the National Bureaw of Standards:

Cooperation was quickly forthcoming from
scientific institutions in Burma, Sinm, Jopan,
China, and other countries. A conspictous
contribution came from Finland's Geodetic
Institute which |oamed two extremely rare
Bonsdorff sono-camerns {or observation use.

Japunese  portivipation was  particularly
noteworthy for 1t heralded the rebicth of
scivntific collaboration  with  America after
the void of World War 11,

Why 4% Seconds Counted

The eclipse on which all efforts now were
concentrated was of the annolar variety, The
name comes from the Latin word, asidus,
which means “ring.” In an eclipse of this
kind, when moon and sun are oentered, a thin
circlet of golden Heht is visible around the
dark edges of the moon, This distinguishes
it from the tolal eclipse which sees the moon
completely blacking out the sun.

Careful computations established that only
149 seconds would matter—hut matter vitally
—in the five-hour, 5,000-mile progress of the
eclipse: from Burma to the Aleatinns,

If enough of these important seconds of
the eclipse could be trapped on film, there
might well be rejoicing,

To put it another way, an annular eclipse
has, in astronomers’ eyves, four critical con-
tacis.

The first is the sliver of a second when the
moon makes contact with the rim of the sun.

The second is the moment when the moon
has come completely within the sun's disk
and the edges of the two appear to be touch
ing. This is forerwmer of the central, or
anmular, phase in which the moon and sun
make concentric circles,

The third contact is the reverse of the
second—moon and sun edges merging inside
the sun disk, just as the moon's shadow is
about to start moving off the sun’s face.

And the fourth, or final, contact vecurs when
that movipg-6if process is almost complele,
and the rims of the heavenly bodies are
about to part, ending the eclipse.

The job wus to “measure” Lhoze four con-
tacts, Measare them both in terms of the
precise split-second times and of the geo-
graphical locations at which they occurred,
In effect, the aim was to employ the eclipse
4% an enormous measuring mstrument 1o pro-
duce more nertly accurate information on the
slze antl shape of the earth.

A Job for the Sound Camern

Far the lavman, the method to be employed
may sound deceptively  simple. It was to
photograph the eclipse on 35-mm. motion pic-
ture film, with the flm's sound track record-
ing the one-per-second ticks of chronometers
checked for nccuracy by radio time signals.

Actuallv, the procedure waz much more
complicated. For the ground parties, photo-
graphic abservation sites had to be spatted on
or near the eclipse path, with meticulous pre-
cision as to latitude and longitude,

Instruments had to have a stable platform
and be guarded against vibration, or their
records would be valueless.  Radio time sig-
nals were another consideration,  And last.
the projected use of the B-20's raised s
own host of troublesome problems,

On the humin side, expedition requirements
were no less exncting than on the mechanical
side, and the National Geographic Society
selected its mien with characteristic care.

To E. A. Halbach, past President and Di-
rector ‘of the Milwaukee, Wisconsin, Astro-
nomical Society, was entrusted the lead-off
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| The Society Followed the Eclipse from Tropical Burma to the loy Aleutians. [

- e — %Lm ing in southeast Asia’s early morning. the eclipse was first observed
: by the rgaﬂq team at §2Fam. | time). May @ It passed out over the last

of the twa teams on Adak at 355 pim. (Aleutian time). May & 543, Eastern
Standard Time is used on this map to show the eclipse’s progress.as followed by
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abservers to keep a split-secomnad record of all eclipse phases Some 100000 sea of
motion picture frames of the solar menon were taken bi;.!'h expedition Okhotsk
reams. Data derived from these pictures are expected fo eénhance mankind's

I;wch of the earth, [t also may result in' greater
transoceanic distances.
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Fhe sclipse frack, Burma fared betier : e
RN i aavty repicrty: Indlezsbect Lt ool T""'T' . WUAHG
| some amatesr road building o get Eclipse 723% to 10:18 pm.
| thy expefition o locaton Results | Nagatree " Mareus
‘Caletealy (¥ oMand |
_ \éfﬂ'urm't_ . ._ .
T . T — F !
ipdia | URSEE ) =
| .7 Rangopn ¥ Siam Team... BANGKOK i Mariman
; ‘A Eclipsa &84 ta %14 pm _ Issands
; = Resulte ... .  Aaood 4
.I'Mi!rgu -._14! ., amgke | r i
E “Team..... MERGUI - '—%A"':;.Fhﬂﬂ'"ﬂ _
# i Eclipge 6:33 to ®a0 pm F‘?F :‘
i p llr i ) 5 . -
e = Elrl;i-lineiilinds'
' |

observation posi on the eclipse track—a sile
near the little fishing town of Mergmun on the
western coist of lower Burmi

The second expedition, o operate on the

The selections for the final Asiatic location,
on the sland of Kebun in northem  fapan,
reppreseiied o stndCere gestute o pestwar scien-
tific amity,  Dr. Briges named D, Yuosoke

outskirts of Banghkok, Siam, was placed in  Hagihara, Mrector of the Toakyo :"nln-h--rni-_
charge of Prof. Charles H. Smilev, Director  cal Ubservailory, and D, J. A (¥ Reele, of
of Ladd Observatory at Brown University,  the UL 5 Army Map Service, as expediiion

Preovidlenoe, Rbhode [slancd

Heading the thitd was the Rovererul Fran-
cis [. Hevden, 5. [, Dhrector of Georgetown
College Astroncmical Olserviatory, Washing-

cui-leaders,

I'o expedite the work and préparations al
all the teams in Asin, |. . M. lohnston of the
National Geographic Society's siadf wis as-

tin, D). €., who was assigned o operate in signed o Tokvo as coordinalor.
Chinn in the Wukang-Hangchow nrea. Across the Pacific in the Aleutuins, the
eroundd ohservation responsibilities went o

A Gestire o Reviving Japan

For the fourth, Iir. Briges picked a grand
old man of American pstronemy, [ir, George
Vin Bieshroeck, of Yerkes Observatory, Wil-
liams Hay, Wisconzin, and gove Inm the ob-
servation post near Onvo, southern KRorea.

two experis borrowed from the U 5. Coast
arl Geodetic Survey—L, Comidr, Georpe K
Shelton and his brother, Clarence A, Shelton.
The latter was assipned to the island of Adak
Commander Shelton was given Kiska—and
thiz bleak isle of wartime fame was destined



Eenret mwmtﬁrdhﬂmﬂ
:ﬁarmﬁnﬂ rn‘.‘rnn'rnmm:-l_r.'h‘tﬂ"—
r:-n! statipng and one in aircrpt afaft.

Operates from Shemypa

Eclipse 3135 to [1I8T p.m. Eclipse 8133 to iitss pm

Hesclts ... Same Value

th produce more than its share ol suspense
and Trusirztion before E-Lhay,
But the Kiska story takes telling elsewhere.
To complote the cleckwise rosier of expe-
ditien leaclers, thére was Maj, George H, Wy

man, Project Officer in charge of the two
specially eguipped B-20's from the Stratemic
Air Command of the U, 5. Air Force.

As organization of the teams went forward.
the undramatic business of planning  amd
prepardtion moved on apace.  Myrind details
of supply, transport, and equipment demanded
d#tlentinnm,

In all this essential prefiminary work, Dr.
Briges had the able and enthusiastic assisi-
ance of Dir. O keete, of Army Map Service.
\ sCientizt of marked talent and bpckerownd,
D, (Fheeie brought to the task a thorouzh
understanding of the numerous astronomical
problems involved.
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Mesults Very Good : 3 J
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P a Ces 1 f | Cc O
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o A specinl rebroadeast af time
(€ from Honoluly soved the day at almost the
i S | lost minute, for the B-293 i the Aleytlans, — 1 E——
PE . Wy Begular rebroadcarts from Mawaii also flashed I
. A the vital Weshingtan time tignais b erpedition
e L
Sunday | Saturday ”“; B
. e !w) (v L Honolulu
et nft.‘ﬂfntgfhutmﬂ.ﬂuhuu talg |
Sundoy, May 9 Bit edit of the Ling. ot Bl !
' | Als it W |-
mﬁm - Annular eclipses occur when the :rmnnmfarfmhrﬁw
. : earth that irs diameter looks smaller than the sun's, The
' Marshall | result is thar at the mid-peint of the eclipse the mocn
| Tslands i npp:muamaﬂtdjﬂ:tnﬁﬁn}'afthehin'ﬁmmn&nﬂ
- B | by a ring of light. The “ring” ﬁﬂmﬂm:ummdtdgn[
| » - ans a= sso | In total eclipses the moun's position i3 relatively nearer
e e w | thi earthy and the sun is'completely blacked out
- : i e e = e
: | : STETVTE WiLEE | | :|:-.-..-.-.p|r|-l.F Cantwrened

From the date the coming expéditions were
officially announced, the project aroused wide-
spread  popular interest,  One aspect, in par-
ticular, seomed to pigue attention. This was
that the eclipse actually would “end" the
day hefore il “started.’

The apparent contradiction arose from the
fact the eclipse would eross the International
Dhate Line in the northern Pacific toward the
clese of its jowreney, thereby “losing” a day.

Thus, for the official record, expedition ob-
servations would begin early Sundav morning,
May 9. in Burma amd concludeé in the Aleu-
tians on the alternoon af the previous day,

Mav 8.
M 1o the Orrient

By lute January the tempo of preparntions
quickened. Dne team after another reported

Il Washington for techiical discnsstons. then
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" Place for Faltering Legs Was China's

Fatlwr Francis |
tectimician . 1
| lilmm, The Wuoulang camp. mckn

for test triads with equipment gmid wintry
sigrpedenelings  at  the MNational Bureau of
Ul s

Soon the hirst teams were on their way,
[apming out by e to the northern and south-
ern reaches of A<, The jourpevs were un-
evieritful, Dir. Van Biesbrostk noted the only
R LIEt ] parly's tmp wis an
oxyviren supper at 14,000 feet over Lhe snowy
Rockies—the plane's passengers alternating
betwern o ate of (ol whill [roim
OXYECN Containers

Dlesnite ol the care of

peltine established on location was something

tisalidra |.|. ||-

anil an

ivance planming
plse agaimn

Uhe Stom party fared best.  The Governes
ment of Siem placed an deal obserention site
- i -1. Il-.I|I :I:_

ERIE Fi"lil'lil.l. 1 1:il"l

tits disposal on the groonds i re
Agricultural University
af Bang Khen, nine miles north of
'  Universitv's HRector, Luang
donatied 1he atstitotion s milk bar for use bs
gy instrament hnuse A5 an aglcker]
touch, he had the ik

wikslen  strycture
Vreshily painted [or L)

B GUEREin,
-:i I:I' II||'\-|'|-'-.'.||i|||'| 11 A

B RLLE LN

SIIWIE)

[Mige Ads )

Bane Khen would

ehehted o rezenrch farmer, It wassur-

.-':u-:]||||-|| T T
L=
Long- Climt. W

“Clamp One Long Climb," a Hilltop Observators

L [FEREETR [N it Fi | i his 1 gk a he whilehes
i N, | Favy (vepler) stands by

rotindled by CXperimental i'I e of sugir cane
ik anel  wigetables,
with an encircling moget abloom with water
Lilbes andd lotus 'he milk-bar instru-
ment shack was only 120 feet frone the
of the eclipse: path, and the expedition had
f Fg :Il|1.'ll'r:|'_-_r- i pcees=ihle accommodation

in near-by Bangkok's modern hotels,

[HWITS

o “Mosh™ m (China

There was pothine L hin
Father Heviden found his station sitoated ato
i bambog-thicketed hill, some 10 miles south-
wiest of W uknnge. The hill rase from o Chinese
village s small that it was nameless on avail
nlile mans

Wiually the bhamilets mame
I'-l-l'u bt feoom the <tart  th l"'.i"l'.il'_|""l
citlled it = Four Corpers.” and dubled the hill-
iy One Long Climb

189 ||- -I-'|'II -|||:'||'- |':|I|-_|\.r- I|.I'

WHE S Y

top obReryvation ste
i At tribaete

From the beginming, Camp One Long Clml
left next o everyithing to be desired. Camp
wids pitched m o a pouring min, and  Joul
wedther persisted.  Temiperatdres
s HELTT % that Fuather Hevden was

! .
hury hi CITT TR HTYER L0 PTOTACT LI M Avdinst

varil sn

.-|||I |'I| Fiii



l'.lpur;n}un f[-.':jp.-:r:: | 348 A3

4

-

S| (=rpluc Pisibog rapbesr SEaFEulr]l s Wikilen

Rifleman in His Foxhole Gives the Chinese Eclipse Camp o Front-line Touch

This s|dies

el hils boddaes 1

#!
that r1fle pite and machine-gun

the excessive changes. There were bandits
in the area, and wild beasts on the prowl,

U'he Hurma team ran into varied tmoubles
These started dunng the stopover at Bang-
kiik, ".".':'1|'i'| 1|!|E' iIITI':IIL'rl'_- _-.hiF':-r|'|1'|=_T 0l |_'_-_|:||'|
pear falled to armve from the Philippines.
Energetic scrounging 1o the local marts was
necessary o dassemble enough supplies and
equipment with which to proceed,

F'art of the missing shinment, incidentally,
never did show ap.  However, thanks (o
strenuous work by W. Robert Moore, of the
Natiopal Geographic Society stafl, the team
was kept supplied, in the main, by a special
airlift from Bangkok

Chice in Burma, the party found no com
plaint with the gracious hespitality or the liv-
ing accommaodations near Mergul (pages 337,
a8, and U nhappily the center of the
cclipse path did not pass over Merpul, The
observation ite had o be located 15 airline

¥4Li ),

miles out in the jungle, and the trip there
ok from three Lo nime hours. The villains
of  Lhe PICCE - WETh IWO TNIvers i ||-_-' CTORSEE.

the Thamok, besel by 20-fool
mile-wide Kynukpya

Ihe task of zelting aoreganized at the o
vation &ite put the Halbach party on its mettle
at the very outset,

ang the

Licles,

S —
St -
et e |

mtected the Wokang camp agiinet handits
Wla wete Ixfures ol an |'-.i||.=|' fifoject ipage 3533).

Aammnomers recall oo other tme

The lecation was on an 800-foot hill, anly
half 1 mile from the main highway ( Mergui's
“Road to Mandalay"™), but the countryside
wiis thickly overgrown with bamboo and ele-
phant prass. with no trails except those left
by wild boars, A “jeep-able” roadwav, how
over primitive, hod to be constructed to make
the observation site acressilile

A native cantractor was approached. He
estimatied build the road in three
witeks, That was too much time. Halbact
and his second-in-command, Rex E. Hender-
=0n, Tecruiter] & crew ol Burmese workers nnd
went into the construction business, unilis-
mayed by their own amateur status as ropd
butlders.

Instead of wking three weeks, they had
their road in three davs. The result probably
would make engineers wince, for it eoiled
iwisted, and turped like o tortured snake. Bt
it serverd And 1t wis ceremomously  desiz-
nated the Halbach-Henderson Turnpike, with
the accenl debnitely on the “turn.”

The rough road in, Burmese workers cleared
e observation knoll and thréew up an obser-
villion shack of bamboo and thatched palm
leaves, complete with wide panels in the side
o open on the eastern sky where the éolipse
tratl would start. Both in shick and road

i cotkd
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*Tell You What We're Gouing 1o Do, Savs Charlie Pak, Korcan Translator

O KANE REe | O AL FTLRECEAT Bl 1o gemonstira e trick. Uharh LTI thi workinge ol a light meter
b heg amtent ltthe audience at Unyvo camp,  Words and gestures avialsd hitke; the Roreans remained bafledd

consiruction, their work was nol inhde easier As Dr. Van Bieshroeck relutes i I
by Lhe birge red ants and the leeches abound General at once decwded to have the elections
ng in the vicinity, postponed one day to avold the infuence of
any local supeestition aboit the occasion of
1 linse,  So ol happened that the Uninted

1 i patiorm in Kored bhod s own distine- Mt logs ||||'|_|i- e dnstead of beme beld on
Live notes E-Day as scheduled, was postponed 24 hours,

Viter Die. Van Biesbroeck deplaned there Vhe horean observation site proved hard
e and L. Mayoard O, Williims, Chief of  to spot.  Dr. Van Biesbroeck and his party
Uhe Society s Foreigon Staff, proceeded to pay  searched the countryside two davs. trying 1
heir tespects to L. Gen. John K. Hodge, locate the geodetic survey marker that would
L. 5 military commander for southern Koren®  enable them 10 fix the precise location of

1 wis o pleasant visit with genial conver-  thelr camp, Their hunt was futile until they
sation.  As the three tolked. Dr. Van Bies-  encountered o kindly farmer. A soon as he
roeck mentioned that the date of the sched- mderstond the problem. the old ootive led
ed Untted Natlons plebiscite [or southern  the party without delav to the marker, which

III.I'u |'-|l..'|.'!injl E':l.-'-.'.-'-. N [|u.' l"..,'|-|_L1-:|_'

horea coincided with eclipse day. The vel- had been hidden | Wergrowing vegetnlis
eran istronomer indulged in some ulle specu- Locating the site wons nol enpugh.  Th
Lilion as 1 wirsthier the ofuncsdemde el wiere e arrangendents for use of the land
el some superstitions Koreans to regard The rent the owner stipulated mimy serve as a
plebiscite dav as one of fll omen _
[he effect of the offhand rem irks on Gen i -.IJI !II' iz .-. ey in o | 8 Fortpice
T K. | M ' EoGHAPFITIE  MoacariNi

critl Hodpe wis jmened it Fare. 10
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Baby's Picture Proves a Powerful Persuader: Evervbhody Wants One

When the National Geographic Sachity

rrdatay Kiared FOTERE 100 LIEEr

FPTEILg LE

vian BHieshroerk de-
oming eclipse o o
) |'II'I'|

{hat [
i !|.|

moded: 11 was
liver a lectire
apenitiic  lansuare Lo
children of the area!] (Mage 3335
wWith the interpreter, Lr.
Van Bieshroeck handzomely paid his rent in
iwvance with a twalk that A pirofound
pn 4 wide-eved vouthful awdience
_ -J-|:| I.I||-_ |_'.1.| CiiL |_'J- "i'”-'l'
il stirmng of eclipse day superstitions,
L}, Vin HBiestroeck named his camp Hid-
Tal, Hai being the Korean ward for sen, and
il for the moon (page 354). 1t was situated
n paddy country made for troable,
tl'l' '|.|'|. L il "”l."=.|"'|.'.'-1-5'.J|.'
ilike Dl weern ||-|--|':|-|| rice hields |'.".'l'.-'_."|1'irI1
Lhat came n had W be brourhi :
parrow [oolwalk i Korean back baskets
sturdy Borean bearers brought in all the
! eravel, and
U IDMEen|
and

i!ll' sLS T e |,I
assiatance of an

'|-.|_|||'
TTER AN SRS

(ress ]

wlnich

WHY it
nernss Lhis
rumends:  sand.

foundntions; radio

Larbed IFGHY Pl

PesmlLnES 1Ry

CEMETIL  1OF

B i
LLIE= i Wwire l'|'.||I|_

-.'-.||ulir| i arrived bt Onvs
anverhare mear rer babs Finally tha [rhuftigrapeber =0 prpetl = RarEan i el 's B e

Tifhait I (latr
Lake [

g Koreran mioller wiirter

Ehe cometa
| Hal i it B R ]

Harcked] tov have therr balaes phetographed,

Febun was something else agnin.  ‘That
heautiful oI os isiand P |||:|_|*:||
lnrgely by fisherfolk, still had plenty of snow
when the vangudrd of the expedition arrived,

Herring Raises- lis Hend

"'.II|'| SHOW Wis nof the only o lisn ']'r.l_-
dittonally, as soon as the : o,
the natives emploved large arens of the is-
land for drying their spring herring catch.
But this practice held the threat of inter-

It '|.'I.;|_!| OBeerss 14 "||_- -|!--|.-|'_||,--||

ot AL

wenil

L
linecation

il'r'fnillll']_-.' |
Lt ome whilch |If'|l:_' ||I-:l|-|l'|I:||_:-.' ||[ |.|:-:j_|||'-|, - A
thorities and fortuitous circumstances
I-i:l."-

When (he expedition frst establishod it
Rebun beachhead, it regarded by the
people with mistrast and perhaps resentmend
\ poor herring season was indicated, and the

hshermen feared 11 would be even poorer with

elcale ||'||,'_-'|:l||: i'il '..'|'|' IT B |'|||_
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big boats chuming up the waters around the
ialand (page 350),

For weeks this apprebension about the catch
appeared to be Justified, but then came a series
of record houls prior to the eclipse.  Families
worked around the cdock and the catch gave
the island one of its most Perous vears-in
history., Long before E-Day, the eclipse ex-
pedition was being hailed as a harbinger of
good fortune,

For expedition members, the association
with the hshing mdustry was not considered
entirely o blessing. They worked in a redo-
lent ptmuosphere.  There was no escaping the
inevitable fish scales, Fishwives were end-
lessly busy cleaning the catch, and fish were
drving in the slow spring sun everywhire.
But the penuinge good will of Rebun's pecple
more than compensated for the hshy atmos-
phere,

Headoche on Kiskn

In the Aleutians® trouble was spelled with
a capital “K"—for Kiska. The Adak team
met oo specinl difficulties. but Commander
Shelton found Kiska a headache from the
start.

His preselected observation site was on the
dopes of Kiska voleano, the snowy cone at
the north end of the island, which U. 8. Air
Force pilots used for a “fix” before making
their bombing runs on Japanese installations.

Commander Shelton soon learned, however,
thit the volcano slopes were still deadly with
booby traps and land mines. Time was lack-
ing for a complete demining job.  Anvthing
lesz thorough would be foolhardy; in the fogs,
mists, and sudden snow squalls expedition
members might blunder off a narrow cleared
lane inlo dangerous areéas. The hoeard wis
by greit.

Commander Shelton’s report that  Kiska
vislcano could not be used caused disappoint-
ment at National Geographic Society head-
gquarters in Washington and to Rear Admiral
L. 0, Colbert, Director of the Coast and
Lreodetic Survey., The site selected was
nearly ideal for observations,

Instructions went back to Commander Shel-
tan to plan a new location along the northenst
coast of the island,

Air reconnaissance ina Navy FRY made
Commander Shelton very doubiful that this
ilternate site could be reached overland from
Kiska Harbor, but he made a try,

The try deserves a story in dtsell. With a
spall party that included J. Bavior Roberts,
photographer of the National Geographic So-
cietv's siafl, he et out in two “weasel” trac-
tors from Kiska Harbor., The starl was made

The National Geographic Magazine

in drizzling rain. The rain changed
The snow became & blizzrd.

Thrown in was an Aleutinn williwaw—
techmically on the mild side, with the wind
only 60 miles an hoor: hut a man still could
lean against it (page 370).

Battling the weather, the task force strug.
gled on until 1t encountered terrain which
o weasel could negotiate, In many hours
of effort, Commander Shelton had heen able
to cover less than hali of the 15 miles that
separated the proposed observation site from
Kiskn Harbor. It was obvious that transport
and supply could not be maintained for such
a location,

With regret. Dr. Brices and Admiral Col-
bert wrote off Kiska and reluctantly decided
all the gromnd expedition eggs must be put
into one Aleutian basker, with both teams con-
centrating on Adak,

The decizion was not welcome, for high
hope had been staked on the original plun of
spacing the two teams on fslands 250 miles
apart. Now both would be on Adak, with less
than eight miles between them, n small gap
for bad weather, The ariginal Adak team
wis getting set up on 2,07 2-foot Mount Adag-
dak, The thwarted Kiska party prepared o
make its stand on 3,900-foot Mount Moifets
to the westward (page 365).

While the Aleutinn complications were un-
folding, things were fnr from humdrum else-
where along the eclipse orc.

In Chinn, Father Hevden had Cause
for regret that his expedition did not inelude
a financial expert,  Dizzy was o mild word
for the currency inflation he found. Twa
dillars m U, 5. money then meant néarly
$1,000,000 in Chinese, Even today Father
Heyden is incredulous when he recalls the
astronomical sums he dishirsed,

Laborers: S24),000 a Day

Workmen who cleared the observation site
ench received $240,000 (Chinese) per day
A shoeshine in Wukang cost at lepst 540,000
and a roadside would by insulted with
n handout ¢f less than 520,000, Eges brough
58,000 apiece at Foor Uorners.

To his surprise, Father Hevden alsa found
himself cast in the fabulous role of paymaster
to-a privite “army” (page 3311,

Advance plans of the expedition had not
anticipated need for troops. bur reports of
marauding outlaw hinds in the neighborhood

* Soe. in the Namiowat, Guoenare Macarise, “Bi-
parre Battleground —the Lonely Alemtinns,” by Lon-
nelle, Diavison, September, 1942 “Riddle of the Aleu-
tiane" by Isobel Wiylie Hutchison, December, 1947
“Explonng Aleutian Veluunoes,” by G 1. Ralinson,
Octaber, 1944,
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Mythical Beasts, with Red Jows Agoape, Guard the Approach to Mergui's Glittering Pagoda

i ; i
i eSS Mlniban




TR -_ ——— 1 ” Li _——__ ] —.. il .-—m .-— ._. .- ..-— "—" -__. _. i __-._ ___ 111 —. | | | 1 —
1% A | _ "_.m_ __... N i ...___ i -1 LR ER] LLaGLE L El il i 1] ] ! i .._ ‘A . el _.__.. Ll Ad L) i i ] F ._ e _ _:_._ ___ - L ES AP TR ....._

LAY “IMAIOs Ul SPHey UIEsy J0] Jaan0g aAopy gsrran, [ny shdgay payongdinngj




-—- —- i 1 |} i i 1 1 T 1 i i i Li LB i
I a1 | | Il LT - An 1 I L __... AHANNREEL L 1! | 1111 i (RN RNE Ll LjELLs FRlEsml] -4 gl i i Il L]
¢ | FLLEY] AR o B LR BT BTy NE THELE 1% i P i IR IR LT I 1335 i i =R HIvE] SjITd i3 [ as] b6 i SRNN i EREL
! THALLERE Y AT907 aN¥] A4 kg Ly T i i jii 1K if & AL 1 il il i | i { 1 i) Li (1 ol [ma il ST [ paETral 1en

__-___.__..__._r iy ._.._.___.__ _...m.___._.__..._ ____ ...-..___._ __“____“__..._._._ .__.___. ....._..._I .._____._ LA -_“......“



g
|
g A
] i

dd T ruts
N
T |

led., Mierdul W omen

L. |_-_|._'.__.

y il R . R Y " ™
L\ P

(oart Away Ulns
o

T

-
o
et + F
= -0
= TN
LB
o s
|-L -
e |
4=
e
T
=  Thas|
il -




Majestic Landmark in Bandkok Is Lofty War Arm “Temple af Doawn"
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In the Hills Same 25 MNiles MNorthwest of Hangchow the Chma Echpse Party Sel LUp s Clamp Site
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Operation Eclipse: 1948

suggested the wisdom of military protection
for the eclipse camp,

All cooperation, local authorities promptly
produced a guard detail, bat the 17 vouny sol-
digrs in it were so dispirited upon arrival that
their protection valoe seemedl dubious, 1o say
the least,

It did not take long to Jearn why, Thelr
paty was only 55,000 a day, despite the high
cost of living. With a Midaslike gesture,
Father Heyden remedied matters, He gave
all the soldiers a Invish 900 percent raise,
which brought their daily earnings to a mere
230,000,  Maornle and efficiency =kyrocketed.

The armed gunrds remained a source of
uneasiness throughout the pre-eclipse period,
however, The voung troops all seemed to
have itchy trigger fingers, and the casual way
they handled hand grenades would try strong
nerves. Petty larceny also conld not Le dver-
looked, particularly with so much valuable
scientific equipment about,

Nevertheless, the punrds may have thelr
own spectal piche in astronomical history, for
this iz helieved the first time that protective
machine-gun nests and  rifle emplacements
were features of an eclipse expedition camp,

Attention, (31!

Japan, too, came up with its own parcel of
diverting mews, Tokyo was out of place. T'he
Tokyoe-Yokohama, Japan, edition of the Pa-
cific Starr and Stripes headlined the tidings
for occupation GI1's with: “Do you know Vi
aren’t here?  Attention: Tokvo is oot where
vou . think!™

The locaticn error came to light during ex-
ploratory dhscussions between scientists of the
expedition and Japanese astronomers.  From
these it developed that the accepted position
uf Tokyw, starting point for all geodetic sur-
vivs of Japan anil Korea, was, in fact, <me
1,600 feet southeast of it trie position,

This revelution was of prime importance.
Use of the incorrect Tukyo pesition, in the
advance projection of the central eclipse line
across Roren and Japan, would have led 1o
grave miscalculatiomns.  Since exact computa-
tiin of this central line is essentinl for precise
observationg, watching the error saved the
Unyo and Rebun expeditions from belng 1o-
cated far “off base™ on E-Dav, -

The scientific explanation for Tokyo's mis
location is lengthy. Briefly, the mountains
and other irregular Lind masses near the
Jnpanese capital combine o pull the plumb
line out of its truly vertical position. This
introduces un error in the batitude and longi-
tude readings obtained by observing the stars,

In the steady Aow of other progress reports
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to Washington, ftems kept cropping up that
were metther scientific nor felevant,

List: 638 Years

From Burma came one dispatch annotncing
the expedition had just lost 638 vears and
wis soaking wet. This unusanl intelligence
was elaborated by the explunation that the
Hurmese New Year of 1310 had just areived,
uzhering in the traditional Water Festival,

During the celebration, Burmese douse one
another with water, much in the same gala
spinit  that Westerpers © fing  confetti  and
streamers on New Year's Fve or at camival
time. The individual who fails to get at least
a litile moist during the festivities hasn't o
friend in the country,

The three-day celebrtion wae o signal for
the Burmese workers at the expedition cnmp
o quit work, and all the labor performed
during thé imterval wnz by members of the
party. Mr. Halbach and his assistunts were
drenched repeatedly by their holidav-making
workers and other good-natured Burmess as
they traveled to or Trom the observation site.

The Siam party also was treated to o fes-
tival, though on a more formal, less damp
side, It was “om location™ in time for the
colorful Kite-flying season, and its membirs
jumped at the chance o build kites of their
own and join in the sport, Their most am-
bitios entry was u miodel rarely seen n
Bangkok skies—iu large box kite, bearing the
leaend “NGSR

The box kite, however, did not remain long
in the control of its creators. Once they had
it aloft, the meor-equipped pirate kite of some
Siome=e sawei through its lime and it soared
off free. Expedition members saw it again
in the skies on subsequent days, but definitely
operating under new management,

Astronomers Lose Face—and Heads

For the classic nonessentinl footnote in this
serigs, perhups the prize should go o the
China party for resarrecting one ‘of astron-
omv’s forgotten legends.

The One Lung Climb observation site was
located in the same area where the first
recorded eclipse in worlidl history was noted
around the middle of the 22nd century n. o
And on that eclipse hangs the story,

According to ancient Chinese annals, the
roval astronomers at the time were o pair
natied Flst and Hoo Thelr duties were to
divine the approach of an eclipse and then,
when it was at hand, 1o sound the alarm so
that gongs could be beaten to (righten off
the heavenly dragon which, so it was helieved,
was trving to swillow the sun (page 343).
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Dr. George YVan Bieshrocck Takes His Sights Beneath Three Flags

Ol Glory and the flags of Korea and the Natlenn!l Gesgernphie Soclety whip In the bireeee aliave the

"prefaly” observatoey at Camp Hs-Tal (Koecan lor San-Moon),

doulbile-checks to confirm the exnct location.

Hsi and Ho, the chronicles indicate, proved
cificent roval servapis in determining the ap.
proximate tme ol the eclipse’s arrival, but
then they stirted & muotual round of congratu-
lations on their superior skill and knowledge.
There were many toasts. The beginning of
the eclipse found them, the old chronicle sor-
rowinlly relates, “sunk in wine ond excess)”

As g oresult of their dereliction, warning
rongs were not  benten, the traditionn] din
was hot prepared, and great confusion swept
the superstitious populace. The Emperor of
China was <0 angry he (ook drastic hction
he kad both H=i am| Ho beheaded, | Astron-
omers, ois undlerstood, have been most dis-
Ereel ¢ver =ince.)

B-29% Getr on Loention

It is indeed a for (41-century) cry from
Hai and Hocto the two B-29% of the Strategl
Air Commuand, but these modern aerial dclipse
nunters took ofl for the Aleutions from a
Florkda base just about the tme the resur-

The theodolite waz wied In & =enes of

recterd Chinese legend was causing chockles.

Armmiving on the iskind of Shemva o little
more than two weeks before the eclipse; the
B-20 mi=ion memberz found no cause for
merriment. Ruogped was the word {or ther
situation,

Ihe routine work of aireralt maintenance
camg cloge to being a nightmare,  Most main-
tenance had to be done out in the open by
crew members, with a 30-mile wind blowing
acrims the Shemya platenu.

A supply ol spare parts never arrived, so
the crews were forced to prodigies of Improvi-
saliom, fabricating the needed replacement
fems out of discarded metal equipment they
ferreled out around the Shemva base. A spe-
cizl electromics shop was set up from scratch,
amid an extra supply of power was conjured
up somehow, The work gl done.

As the B-29% took over on Shemya, the
grovnd Shorin crews which accompanisd them
sel up statwins on the sloonds of Xmchitka
| [ b4 ) and i:lﬂﬁ.-;-_'_;u- Sharin gily short-




Operation Eclipse:

range navigition) is the svstem whereby rdar
signals are exchunged between nircrnft nnd
ground stntions, malking possible accurate
determination of the plane’s distance {rom
the ground transmittor.

Getting the mission shaken down took less
time than jts difficulties would indicate, and
the Superforts embarked on o series of test
itights, crisscrossing the 180th meridian to
check Shoran’s behavior. The equipment func-
tioned with fidelity and the airthorne positinns
of the planes could be plotted with satisfactory
accuracy on the carth’s surface below,

Un one of the test flights an engine on one
B-29 caught fire, but the blize wius extin-
guished and the pilot brought his ship in with-
out further trouble.

Meanwhile, for all hands from Burma w
Alaska, the time was drawing closer,

E-Week—and Trouhle

E-Week fnally armived, There was much
scanning of long-range  weather f{orecasts.
Along  the mulri-thousand-mile eclipse path
teams went through a hinal series of rehears-
als. Instruments and equipment were checked
for the hundredth time. One after another,
ground party leaders mdioed Nationnl Geo-
gruphic Society headguarters thot everyihing
was in readiness—and fingers duly crossed.

Then trouble began to hatch with 4 venge-
nnce. o Dir. Brigas came an urgeni message
from Major Wyman reporting that hesvy in-
terference was blanketing all radio L‘hﬂ]]]‘[-t’f!
nssignid for B-29 use, muking it impossible
for the planes to receive the all-important tine
signuls, Wyman said that unless o mew con-
tinuous time-signal broadonst could be ar-
ranged on a different frequency, the airborne
eclipse mission should be abandoned.

”‘Iu.Lt wiz Wednesday, The eclipse was due
the followlng Sawurday. For the moment it
lonked as if the trail-blazing B-29 expetiment
wits tloomed.  Arranging lor the special facili-
ties Wymin noeded ‘'was a tall ordor on only
72 hours” notice,

But in two dayvs of intensive activity moun-
toime of red tu.pE were moved, technical iliffi-
culties overcome, administrative short cuts
created. By sundown Thursday. thanks to
cooperation. extended by Secretary of State
George . Marshall, the State Department’s
powerful =tation in Hawait had starfed to trans-
mit continuows time signils on the requested
new channel; the B-29'3 were recelving them
successiully. apd raled the Superfort Lime
check now accurate down 1o a split secand,

But the elation at National  Gengraphic
Society headouariers was short-Hved. A new
aad far greater threst to anv successful ob-
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servations had arisen,  The sun suddenly
erupted with a severe outburst of sunspot ac-
tivity., Heavy radio storms resulted, plaving
havoe with wireless communications. The big
fuestion now became whether any observation
team could recefve the vital time-signal broad-
casts through this tempest of ‘siatic.

Sunspot experts at the National Bureau of
Standards were not optimistic,. Al signs
seemed] to indicate that the radio storms woulid
grow more intense as eclipse time approached.
The outlook was considered particularly poor
for the Aleatinn area.

By eclipse eve the forecasters” pessimism
appesited more than justified, Wasghington
time signuls were not even getting through
to the Federal Commumnications Commission's
station atl Grand Island, Nebracka,

E-Day dawned a clear and sunny Saturday
in Washington—anel batteredd hopes revived
slightly. The Bureakt of Standsrds reported
slackening  sumspot activity and an easing of
severe radio storms,  Time signals were given
a “good” chance of getting through, although
experts wmrned that a renewnl of wviolent
disturbances remained a definite hazard,

Final advance weather forecasts began 1o
trickle in from the observation sites, Thiugh
not ideal they were far [rom discouraging,

Stond By for the Flashes

These reports in, there wis nothing o do
but wanit. Wait on whot the threatening sun-
spots might do.  Wait on the uncertnin
vagaries of the weather at the observation
puints.  Wait, finally, for the flash reports of
results from the field.

The role of Dir. Briggs in the over-all project
might be compared with that of a chief of staff
in a military undertaking. All the planning
and preparations were complete,  Operation
Fclipse was now in progeess.  The anxious
hﬂllr‘a bl ke, T:mm as the GI's used to

L Ao Vsweat gt out,’

"Ihl.5 was (o be a long-drawn-out process,
The first eclipse contacl at ".[L'ﬂ_,ui came al
6233 p. m. [Eastern Standard Time), the las
in the Aleutians five hours later. But the
evening wore on,  No news.  Midnight passed.
Still no word.  Then, shortly after m1-E|ﬂL!E[hL
the hirst break in the silence and suspense
Bangkok reporting:

DESPITEE MASSING MONSOON CLOUDS FiEsT
CONTACT RECOHIED SUCUESSFULLY THROUGH
THIN C(IRRUS CLOUTS STOF AFTER FIEST CON-
TACT SECOND OONTACT AND MOST ANSULARITY
RECORDED HUT THIED CONTACT PROHLERATITAL
=TOPF TTME SIENALS HECOEDIED .E-'ZII'EI-I'i' FARTY
JUBILANT.
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East amd West Get Together for Shop Talk Before Eclipse Day

Prof. Kwon MNvunz Da, of Korex's
ehart timing the eclipse phases | kotiean lecsl time)
iing of the first amd last contacts ol the eclipes,

These were heartening tudings, Hut what
of the other stations?  The small hours of
Sunday morning plodded on to dawn.  Noth-
mg further. The clock was edging lowarnd
[ TRLH)

At Toneg last, the smory began to wniold
with a rush, dand the first instwliments matle
unweltome reading.

From korea:

CLOLNS - N0 AECORD STLP

Dir, Briges smiled wryly at that radiogram
and comméented that he certainly could not
pccuse Dir. Van Biesbroeck of wasting words.,

From Wukang:

=5LL0
NEXT

CLOLID
TTh

CINVWER 5TOF BEITER LULIK

From the Alentihne:

ADRAGHAKE STERG s5TOF MOFFETT MEsIHNILITY
OF "'CONTACT FIRST FTHASE TIHOLUOH SUN PAN-
TIALLY OCLOUD COVERED DUHING MIERROD -STO0E

CENTRAL PHASE SHOT IN DRIVIEGO SNOWSTORM
RESULTES DIUBTFLUL ST FUSAL PHASE GO -
CAST FTOF ALL TFARTY HHNEAPILNTER

one:  three.
"-.'f-rrl.' b

S0, the score =toad]: one:
Promising results at one station

Suttonnl Ungverssty, listens as Lir

Van Bieshmoeck refers to &

Two tiny grrows pointing 1o the sun indicute the begrin

ous resiults at g secontd.  Negative resulis at
the other three,

Disappomtment lined 1w, Bropegs's [ace
(puee 332). I looks as i1 we are going to
lows ol this time,"” he sald eegretfully. The
next message virtually persuaded him he was
right, It was the first in 8 much delaved
sprries . of radograms from KRebion and 1 deep-
enedl the general gloom with The news:

TWO T FRS MIEFCHRE FOLIPSE WEATHI'H NOCL
N BN TA AL

Il Fortune Relents

Hut =wiitlv an the beels of this dispaich
ciome o rush of others, The weather ot Rebun
had sturted (o beeak up, Skiess clearing.
|.|.|.l:I toiL IU.'“.-Fj[:IL'i:H!..’i TrEws

CONTACTS ONE COMMA TWO COMMA THREE
PERFECT WEATHER STOP MINOR CLOUD INTER-
FERENCE FOURTIE CONTACT STOP SCIENTISTSH
WHLL SATISFIED.

Opwration Eclipse was nol a {atlure, after
alll  Suceess at Rebun and at Bangkok en-
couraged the hope that scientists coitld link
survevs of southesst Asia with those of Japan
and probably Koven, There was a possitility,
too, of salvaging something from the photn-
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graphic record made from Mount Mofiett in
the Aleutinns. Burma and the B-29: were
ver o be heard from.

The Burma report eventually came through
after many hours’ delay in transit. At the
time it gave no cause for elation with its
lETsE!

RESULTS OUBTIUL SOME CLOUDS

That left only the B-29 mission. The story
of the Superforts was destined to remain un-
known for dova, wenpped in a baffling blunket
of silence.

Communication difficulties, due to radio
storms, thwarted repeated efforts 1o contact
the mission at its Aleutian airbase. And when
communicationg were restored, the big plunes
had already departed for their home station
in Florida. Dr, Briges was npettled by the
SUSDENSE,

The Unknown Story

Masterminding the work of multiple eclipse
expeditions by remote control from the Na-
tional  Geographic  Society's  headguarters,
thousands of miles away, was an exasperating
business.  Even the most encouraging radio-
grams left much to be desired.

Had plobal television been gvailable; there
was an intensely wvaried pictorial parrative
that might have been tranemitted,

At Mergui, Mr. Halliach and his assistants
were up hours before dawn to find the skies
thickly  banked with  forbidding  monsoom
clouds, and the threat of rain m the air. The
irip o the bamboo-and-palm observation
shack was made through brooding tropical
darkness,

With dawn the two large panels in the
cistern wall of the shack were swung open to
mive the camers a clear range of the morning
sky, and the party was cheered by the ap-
pearance of a few rifts in the heavy canopy
of clouds,

It was through one of these opportune rifts
that the first contact of sun amd moon was
caught. Seconds later, however, the rains
descended in earnest, sluicing down on the
remote jungle outpost.  Prospects: for any
further observations looked bleak and damp.

But Hulbach had the equivalent of a rab-
hit's foot in his pocket. Just as the time
neared] for the important second and third
cantacts, the rain ceased momentarily and
another fleeting but  providentinlly  timed
break opened the thick clouds,

While it lmsted. the expedition was able to
catch the vitnl interval of the two central
contacie.  This =ent spiriis soaring.

As il on a timetable, the monsnon rains

The MNational Gtugrnphif :‘-Iaguq':fne

promptly resumed. Across the countryside
during the hour-long fingl phase of the eclipse,
Burmese natives continued  to  bélabor  the
trunks of food trees with stout cudgels in
accordance with the timeworn tradition that
a tree heaten during the darkening of the
sun will have a more bountiful vield.

This quuint custom contrasted with the
alert sclentific interest of the five faculty
méembers from the Universitv of Rangoon
who clustered about the equipment in the
observation shack.

There was no lucky break on the fourth
and final contact. When that moment arrivid,
torrentindl main completely obscured the sun.
For the Mergui team, Operntion Eclipse wans:
OVEr,

Had the exact extent of Halbach's success
been known then in Washington, it would
have betn cavse {or jubilation, instéad of
hiving somewhat the oppasite effect.  The
reason for the strange understatement of the
fiash report was explained weeks later,

To expedite the dispatch of the report, Hal-
bach had prepared in ardvance three “canned”
messares Lo cover major contingencies, One
was for complete success, one for complete
failure, and the third for wncertain results
due 1o the probability of clowd trouble,

When the fourth contact ended, there wis
no time o draft a more complete report, so
Halbach immediately sent a fleet Burmese
runner back the 158 miles of the romd to Mer-
gui with instructions to the telegraph operator
there to get the madequate niessage No, 3
speeding out on the wires.

Agnin, Fickle Weather

Like Burma, the Bangkok story provéd one
of fickle weather. Forsaking the coemfiorts of
their metropolitan hotel, the members of the
party camped out overmight st the site to
muke sure all would bhe on hand, without
jail, well in advance of eclipse time,

“We awoke o find it raining.” Professor
Smiley relates, “but it began fo clear about
6:30 a. m., half an hour before first contact
time, Just as the ectipee was about to star,
a huge cumulos cloud moved to ane side and
wie were able to photopziph the first contact
through a thin clrrue veil.

“Then another large cumulug cloud mover
in front of the zun, and iU was nip and tuck
whethér it would be out of the way in time
for the mportant second and third contacts.

“Tt wns 4 tense moment, bul Lthe sun wuas
again in the clear when i was time o slart
the camera to record the minute belore annu-
larity, the 32 seconds of annularity, and the
minute after. Another large cumules cloud
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faintly the narrowing crescent of the sun
when  the clouds were a little less heavy.

“Many people crowded aroumnd our wire
ferice with great interest, but they respected
our request for silence at the central phase.
All seemed impressed by the eerie darkness
which creptl over the land, and they marveled
at the precision of our advance predictions
as 1o the exact times of the eclipse (page 3500,

“When all was done. it was plain that this
throng of Korean friends was sharing our
disappotniment.”

ll’,"ip:lll the uniavorahle weather conditions,
r. Van Bileshroeck did manage to get a
short run of flm during a partial phose, and,

in the over-all undertaking: every such bit
helped.

Rebun “Privs Away” the Weather

At Rebun, the weather tables Rnally turned
in fuvor of the scientists, although ot until
after many anxious hoors,

Al during eclipse week the fisherfnlk of
the rogged vet scenic island had been offer-
ing prayvers for fair weather and the success
of the expedition’s observations, On the eve
of E-Day all work wos halted on Rebun for
a time while its people offered up a final
specinl praver for this mtention {opposite ).

Even the mpst devout, however, may have
felt grave doubt about the efficacy of this
mass prayer when the E-Day weather did
arrive. It stormed all night, whipping up
heavy =eas which pounded Rebun's rocky
shoreline.  Dawn found the weather stifl foul.
Skies were groy and leaden, A colid drizzhing
rain siited down cheerlessly. Twa hours be-
fore first contoct time there was not the
vaguest hint of a sun in the heavens,

The stage <eemed set for a crushing anti-
climax. Rebun's hamlets hod been hedecked
with gav pwsters to hail the eclipse occasion.
A specinl postal cancellntion stamp had been
authorized 1o commemorate the event. In
addition to the National Geographic Society’s
expedition, there  were  representatives. of
same 17 Japanese scientific associatinns intent
on stidving various aspects of the 2olar phe-
NOMENn,

Elahorate press coverage arrangements had
heen madde, and =pecial communication facili-
fies set up. There were so many correspond-
ents, American and Japanese, on the scene,
that it had been necessary to restrict to I2
the number permitted in the observation area
during the eclipse. One Japanese vernacular
patper alone il 25 reporters imd  photogra-
phers on hand to cover the story, and wired
pictore  equipmment was  installed  to whisk
photos to Tokyo in six mintes (page 371,

The National Gepgraphic Magazine

Even the police of crimeless Rebun were
anticipating a memorable day, Roads in the
vicinity of the J.lh‘rﬂr"'u"-l-'llml'i area had been
closed off. Speciul regulations had been issued
for handling ﬂaf unprecedented influx of visi-
Los and spectators,

All these preparations—and now  abomi-
nihile weatber,

Nor did the weather show any signs of
breaking, (Mishore the Japan Travel Bureau
ship, Hekwuion Marw, with its load of Japaness
eclipse seekers, pitched and tossed forlornly
in the turbulent seas. When the U. 5. de-
strover Orfeck arrived with 4 final contingent
of newspapermen and photograpbers (rom
Tokyo, the seas were so rough that there
was doubt personnel coulid be Tanded.

Then, capriciously. it happened. The wind

suddenly began to freshen. It picked up until

it was blowing about 30 knots. It became
so strong that it hlew completely out of the
witer 4 six-place rubber landing boat which
was moored 1o the Orleck’s boom, And the
wind was blowing aloft, too.

Ereaks started to appear in the clowd cpil-
ing. Patches of blue skv showed through.
ani ghmpses of the son.  The rifts widened
Soon the heavens were clear, except for a
few small errnnt clouds,  Across the wide
chanmel from Rebun, Riishini emerged {rom
the mists, it mile-high snow-clad cone a
spectacie of beautiful symmetry.

Clear Skies on Schodule

1i the weather shift had been ordered by
the scientiste on Rebun, they could not hawve
timed it with greater micety.

As the eclipse began, the rocky hillside
slopiing down to the shore-front observation
area was crowdid with an intent gallery of
spectators—solemn-faced voungsters from the
istfandl, their equally interested elders, the in-
evitable battery of -amatear phoiographers
snappingg away with their cimeras, students
with nntebooks or sketch pads in thelr hrmd_f.
—andl, of course, n few of Rebun's “finest,
ofi hanel to preserve law and order.

The kv was almost cloudless for the first
three ooniacts.

Although o few clouds approached the sun
when the lourth contact nénred. the camera
was able 1o catch that final phase a1 inter-
vitls between the clouds (page 332),

Mombers of the expedition clapped ong
another on the back, There was much shik-
Ing of hands ond exchange of congratulations,

Heaming widely, Jupanese scientists and
technicians bowed tn each other in triuvmph
and saluted DLir, (VKeefle, For Hebun this,
indesd, was “it."”



GSehool Noungsters and Tescher Bow in 3 Seaside Proyer for the Esxpedition's Suoccess
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Operation Eclipse:

Two hard-working members of the Notional
Geographic Society's hield stall were on hand
to participate in the moment of trivmph, Mr.
Johnstom, coordinator at Tokyo for all the
Asintic expeditions, arrived a few hours before
the eclipse ufter a very stormy vovage, Wait-
ing to greet him he found Dr, Willinms, who
had previously spent consideralie tme in
Roren and China, assisting with the prepara-
tions. of the eclipse teams at those locations,

Weather Gods Frown Aduin

A Tew hours after the eclipse pussed Rebun,
it was the Aleutinns’ turn, mlri IJ'H:' Ml fortune
whirh hod dogoed the ground parties there
did its best again 1o spoil the occasion. The
scheduled celebration in the officers” club on
Adak after the eclipse turned out to be closer
to a wake.

The treacherous Aleutian weather acted up
as eclipse time approached. Tocited in &
more westerly position, Commander Shelton's
group had the first opportunity 1o “shoot”™
the phenomenon and got some usable film
footnge at the first contact. Then a driving
snowstarm whipped down suddenly out of the
clouding sky and raged throughout the central
phase and after.

It was a weird spectacle, for the darkened
sun could be seen intermittently through the
whirling snowilakes and shredded clouds. The
cimera kept grinding all during annelardty,
but heavy clouds obzcorad the =un at the
critical moments.  Matters  improved  mo-
mentarily at the fourth contact, but after &
few more feet of film had been exposed, the
sun was blotted out completely.

Clarence Shelton’s party on Mount Adag-
dak. T miles to the east-northeast, fared
even worse.  Theirr location was “’Eﬂt.hfri:ﬂ
in sulicdly, and they got oot a glimpse of the
cclipae,

The hig question en Adak that night was
how had the B-29'¢ made out. Army and
Navy pilots who hod been in the air during
purt of the eclipse reported overbearing
snatches of “intercom’ talk hetween the two
"uprrfl:rru which indicated that things were
going well; but no officlal report ever came
through to Breig, '[rt-n Frederick Kimble, Air
Foree Commander in the Aleatians, from
Mujor Wyman after the bigz planes had lnnded
on Amchitka, an alternnte base,

Hoth Amchitka and Shemya, the original
base of the B-2%'s, were peppered with urgent
messages.  They come from General Kimble,
irom The Society, from Major Wyman's im-
mesiiate superior in Washington

No replies came back from Amchitka or
Shemya, umil o final message elicited  the

1948

infarmation that the B-29"¢ had alreadv de-
parted for home base in Florida,

It developed later that Major Wyman had
filed his rootine official reports and a long

eclipse dispatch 1o The Society immediately
upon landing, but the sunspol storms had
abliterated them in transmission and thev
never repched their destinations, The same
freakish disturbdnces had kept the urgent in-
guiries from getting through 1o Major Wyman
while he wias on Amchitkn. The experts at
the Bureau of Stantards had been all too
correci in their warmings that radio storms
would be bad in the Aleutian area,

For four davs the outcome of the B-29
mission remained an exasperating my stery.

Then all the confusion about the vanished
reports and unreceived messapes  suddenly
cleared up. Major Wyman returned to Wash-
ington and sat down with Dir. Briges and a
group of geodetic and map experts o tell
the H-20 stury,

The Big Storv Gets Told

And the B-29 story proved (o be the most
stirring and dramatic account to caome oul of
Uperation Eclipse. It made a fitting ¢limax
to o great venlture,

The flight plun worked out in advance for
the Supwriorts called for them to do their
lfrr_lipie wiork at between 8,000 and 10,000
el

“This,” explained Major Wyman, “is the
maximum altitude required 360 davs In the
vear e get on tap of the Aleutian weather—
but on the other five dovs vou hive to go
hL,_,hEr sometimes much higher,

“E-Ihy, we foumd. was one of those five.
Maybe T should say six, since thiz ls leap
yvear.”

When the B-29's came out on top of the
regular overcist ot about 10,000 feet, they
didd not meet clear weather with unlimited
visibility, but o seemingly endless layer of
bt e,

They groped hmher Three miles,
Five, Still the “soup” persisted.

Fmally they broke into the clear, Init still
kept climbing to put a good margin between
themselves and the weather “rood™ beneath
them. Altimeters showed 29,000 feet.

Then a baed moment came, In the rarefied
atmasphere of the great height an engine
conked out on one of the B-20s. The hig
ship was foreed 1o drop down 2,000 feet
before the balky motor picked up agun.
Fortunately, it gave no further trouble:

The mission wis carried outl at those alti-
tudes, one plane flving at 20,000 feet abouot
ten miles nhead and 2,000 feet above the

369
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This Curled-up Landing Strip s the Artistic Work of an Aleutian 'Williwaw

Williwaws, beroe windstorms gane il el weEering Jdown itom e oL I 4l an onlea hararad for
eotiper bunters in the Aleotinns. Al spoods up to 100 miles an hour they piaved havec with mstalistions soch
i s stee]l matring
arciond.  Both few an identical course, tight-  troile—the long, vapory wakes which amrocralf

e Cerhain conaruns lKhere wik

| ]

rope-witlking the center line of the eclipse produce une
' & ol |.:|LI.|i.- if I::-- IR :|1;=rn

[ith CONCETN est LN
At the ol operuting levels the weather might, af a critical moment, interfere with
was very clear and cold, with the ootside the cimern in the B-29 that followed,

Lhermometers repistering 50 degrees bhelow i o
[his Is It

zero centigrade at 29,000 feet, amd 43 below
o 37000 feel. And crewmen commented on Zetn hbuor. T wis shortly belore 5 op,o'm,
the strange hrightness of the atmosphere. The run wus on, and stll the extraordinary
Despite the planes’ heating svstems, the bnghtness pervaded the greal empty void ol
subzero temperatures outshile bad a decided  the upper world when the moon staried o
eifect on the delicate mechanism of the eclipse  hite into the edoe of the resplendent sun
cameras mounted o the specialls ihlﬂfnﬁi'ﬁd Hut things chuneed 'I["”}. Brihiness
hlisters atop Lhe Super] irte (page 166, The gave way to an eerie twilivht, then dorkness
cimeras proved extremely cold and Uil and 50 complete that the B-29°5 hod to switch

hadd ton Be wiarmed up tor a owhile Detorg il on therr eleciric-lighting systems =0 that the
wiad thought wise o lood theme with 1idm. wll-Important men in the COCKNES could see

Major Wyman remarked that he wished he  their instruments

haed had a couple of electrie blankets along Fhe men in the cockpits had n ticklish

to bundle ground the photographic equipment.  oerve-rocking ob. 1T o winglip dipped ever
The cameras were not the only pre-eclipse so little during the course of the echpse, it

runt problem. Pillots had to worry about con-  would be enough 1o throw cameras off the



Dhivminating the olwervalion enclosyre, the lone tube of the eclipse cimera b= mounted o eoncrete
which miirrors (e sun's 1moes.

itd trodned on the coelostat | foht)

winiding shorelinge.

eclipse image and perhaps rin chances for
the mission's complete success, Tt had to he
n steady course, and Lrue

A< the cameras ground in the eatherine
darkness, o new danver arose, due 1o the thin
upper atmospherc.  With explosive reporis,
ribss began to erack in the gpecial optical-glnss
domies housing the eclipse camerns.  Threee
ribs Buckled 1n the dome on one of the ships.
antl one on the other,

Thosz were tense seconds, The photogra
phers were lashed in their positions, but there
wis no predicting what might happen should
i dome blister give way and crente a terrific
pressure chanmpe inshde the aireraft,  Similir
aecidenis In the past hoave sucked men fnd
equipment out of pressurized planes to certain
destruction,

Happily, while the dome ribs: eracked wine
groaned, they held. Shoran and time-sipnal
equipment functioned smoothly, The sheen
ol brightness crept back into the upper skies.

rl:-:" ETREI III | II!J.I.II.‘ I IRineili 1ll-i| Ll bl §

Japanese Newsreel Men on Rebun Shoot a Rebwearsal of the Eclipse

il B=mm | iLlegrrahi

picTs
Tents of the expedlition darken the

Then, abruptly, the eclipse run was over, and
the B-29< with their triumphant crews.
swodped] down almost six miles 1o land on
Amchitka and dispatch the “Mission Accom-
plished ™ reports which were never received,

Crperation Echpse Estimates Revised

The B-29 stpry, plus the subsscaent receipt
of more detafled information on the Mergui
abservitions, gave Dir, Brizgs and his scientific
associales most welcome J.:tuum| far revising
Lheir imitial long-range estimates on the results
af the eclipe expeditions

Understandably enough, the orzinal esti-
mates had been much on the conservative side

U the basis of frst reports, the most D,
Briggs hoped for was thot the trioneulstion
netwiirks of Skm and Japan conld be tied in
to further knowledge of the size and shape of
the earth

A major fecomplizshment, this, and one that
any single echpse expedition might well regord
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a5 @ gratifving success,  Huot it was still some-
what on the rhsnppnmlmg side for the am-
bitious multiple enterprise that had been at
work sn long.

subsequent reports enhanced prospects sub-
stantinlly. It wis ne longer a guestion of a
single linkup.  Burma promisexdd a double
check on the tie from southeast Asin (o Japan.,
possibly to Korea.  The sutcess at Rebun
seemed to ensure such a result

The exciting development, of course, was
the outcome in the Aleutians, for on that
hinged the slender hope of obtaining new
data on intercontinental  distances between
North America and Asin,

The Long Job Ahead

Making scientifically sure of resulis is some-
thing far different from giving tentative esti-
mates of spol reports,

The work of evaluating and correlating
scientific information produced by the several

tions will require many months before
any final report can be drafted. Therne are
some 100,000 separnte pictures of wirious
eclipse phases to be studied and compared.
‘ll.rmn-.phur:r: conditiona, slight varations in
time signals, and other factors all must be
tnkien into careflul account.

The bare preliminary preparation: of the
B-29 eclipse film, alone, took more than seven
months of the most painstaking work.

A cautions, if terse, progress report 1o Dr,
Briges glves grounds for more than restrained
optimism on the ultimate verdict. Tt states:
“Results berter than meteorological  predic.
tioms would have led e to believe, Most of
the stations had some measure of success, amil
five of them produced results of gregd value,
mamely, Mergui, Banghkok, Rebun, and the
two B-20°%."

Whether the ultimate resulis turm out to
b op the minimum or maximum side, two
things seem plain:

Mankind's knowledge of the size and shape
of the earth stands to be bettered. And i
the size-and shaope of the earth is the footrule.
so to speak, by which man measures the uni-
verse wherein he lives.

A revolutionary new technigque in precise
astronomici] observations hus been introduced
by the use of aircraft, and this should facili-
tate the Toture work of scientists intent on
ardvancing the cause of more accuriate geig-
raphy.

Afrcraft have been used W the past for
abserving and photographing eclipses, hut the
cdata’ obtained lacked precise value because
the plone’s constantly changing position in

The National Geographic Magazine

the sky could not be plotted continuously in
terms of eguivalent positions on the surface
of the earth below,

The success of the airhorne operatinn hence
takes on notable significance, for it promises
to provide scientists with “eclipse insurance”
{or the expeditions that will be studying solar
blackouts in vears to come.

In the . astronomers have been tied
to the ground bévawse a stationary platform
[or instruments was believed necessary to
obtain relinble datw.  And they have alwnys
been completely at the mercy of the weather

~-a few minutes of clowds and rmin hove
defeated countless expeditions; organized at
greal expende and efort,

Now that the new aerial technique hos
tlemonstrated marked effectiveness, scientists
can plin on using the moving platform of
the airplane to supplement the observa-
tions made from stationary platforms on the
ground,  Moreover, the sirpline gives them
n weto over bad weather, because, except for
rare cases, mircraft can climb out on top
of the storms and clouds that would thwart
grounid observers,

Taking advantage of the new technigque
presents no insurmountable obstacles. Mod-
ermn commercial transport planes are readily
wvdilable for charter. They could be fitted
out privately with the necessary additicnal
navigational and electronic equipment, In-
stallation of sciéntific instroments and cam-
eras would be a comparatively simple task.

Perhaps the day may come when major
scientific organizations, or groups of them,
will maintnin their own specially  equipped
aircraft for various phases of celestial research
Lmd nther projects of exploration, just as some

industrial firms and Inrge hewspapers do today
for their special purposes,

“Claleuluted. Risk™ Justified

For the National Geographic Society and
its 1500000 member-families, the 1948
eclipse thus may well be regarded 25 a4 memo-
rabile one. The Society =ent out the lnrgest
coordinated team of expeditions vet to take
the fielhd for o blackout of the sun. 1t pio-
neered aguin in sponsoring the use of high-
altitude aircraft in a new approach to I'J‘It‘
problem of echipse hunting. And this un-
precedented ground-air combination obiained
imporiant scientific results.

The scientific gamble ricked back in June,
1947, and supported by The Society’s mem-
hership, would appear 10 have been well
calculnted und more than justified in its
retums,



Exploring the Past in Panama

By Marroew W.

STIRLING

Leader of the Natlonal Geograpkic Soctely-Semil hivowkan Fnxtfution Arckeologicnl Expedition (o Wieatern Panama

Hlustravions by Navional Geographic Photographer Richard H. Stewoart

afternoon, and it was cold on the deck of
the 8. 8. Awcon as she slowly eased down
the East River. Snow covered the city.

Wearing light coats, since this wasz the only
day we expected to need them, we shivered
4 while on deck, viewing the somber but beau-
tiful sight, before descending to the grateiul
warmth of our-staterooms.

Like migrating hirds, Gordan Willev, Rich-
ard H. Stewart, (Mrs.) Marion ‘-ttrlmﬂ, S|
I were again heading south on our annual
National Geographic Societv-Smithsonian In-
stitution archeological expedition, this time to
western Panami.®

Our final destination was to he the Asero
Peninsula on the Pacific side, 160 road miles
sotithwest af the Canal Zone (map, page 377},

Il‘ WAS COLD in New York that December

From Snow to Tropic Sun

Two davs later we were lounging on deck
chairs as we sailed through sunny seas, thor-
oughly enjoving the climatic contrast and the
brief rest before plunging into the strenuous
wirk aheid.

At Coldn, to our surprise snd plesstre, we
were met by a compatriot, Karl Curtis, volun-
tary aide, guide, and mentor of practically
every scientific expedition that has visited
Panama in the past 25 vears (page 373). 1In
his car we rode across the Isthmus to our
hotel in Ancon.

n the pleasant two-hour drive from the
Atlantic to the Pacific we were again impressed
by contrast: this time, the ease of modern
trivel as compared to the crossing by rugeed
trail through fever-laden jungle.

COne of the first mainland points to be
touched by the Spanmards, the 1sthmus aof
Panama plaved from the start a leading part
i the opening of the New Worll.+

Here on the wasp waist of the Amencas
wits the obviops point of aocess to the shones
of the great Pucific, first seen by Balboa from
his “peak in Darién.” Here, Columbus stated,
Spaniards saw more signs of gold in two dayvs
than they had obzerved in four vears of ex-
ploration in the West Tndies,

Soon after the Spaniards had looted fabu-
lous riches in gold from the native chiefs of
Panama, the treasures of Pery were diseny-
ered. For vears the wealth of the stricken

Ar3

country of the Incas poured across the Tsthmus
over the gold road from (dd Pansma | Panami
Vieja) 1o Portobelo on its way to Spain,

Then came the perind of the Huccaneers,
of Henry: Morgan and his “terrible men.
The sack of Portobelo and of Old Panama
wns o hlow [rom which the Spanish Empire
NEVET Tecoversd,

In the middle of the 19th century this
shortest  copst-to-coast route  sevived, and
aguain the migic word "gold” was the couse.
California mines sturted a new streum of
tredsure seekers across the fever-sinicken
lsthmus. In 1835 the trans-1sthmian raflroad
was finished and the trip bivime easy,

An epic story in itseli Is the construction
unil finnl completion of the Panaoma Canal,
Durimg this period Panama became the fore-
mist focus of research in tropical medicine,
aml contipues to contribute much in this field
tolay,

Gold Doomed Rich Native Culture

Almost lost in this romantic ackiround is
the fact that at the time of the Conguest
there flourished in Panama one of the richest
and most coloriul aboriginal clvilizations in
America. As bappened in many other places,
the very richness of the natives brovght about
their early doom,

Tantalizing b inadequate descriptions of
these people have been left us by Gonzalo de

Badajor and Caspar de Espinosa, who, be-

tween 1515 and 1523, led looting ﬁpm!lnum
inte the reglon for which we were bound.
Center of greatest population and highest

culture of Panama in pre-Columbian times,
this area consiste of the narrow, semiarid
Pacific coastal strip Iving west of the Canal

* For aceounts ol mevioks Nathonnl Chepmphic
Smithsonian expeditions, see the followimg Naruman
Ceendacarysre Maparnse artichs by Dir, Stheling, who s
Chiel of the Burean of American Ethnaslogy, Smith-
soninn Institution; “On the Trail of La Venta Man,”
Februnry, 19471 “La Ventas Green Stone Tigers”
Septesnber, 1943 “Finding Jewels of Jude i o Mexi-
can Swamp’ ( La Vienta). November, 1042 ; E?’)DEI.I-
Lic 11hru.lll|'.l- Buried Mosterpicoes of Carved Jade™
[Cerro de lss Meaas, Mexico), Sepltembsr, 1941
“Ureat Stone Facies ol the Meaican Junghe," Septem-
her. 1940 “Discoverine the New World= Oldest Thited
Work of Man,” Xusust, 19109,

F Ser “Punam, Bridee of the Workl™ by Luls Mar
rh::::. WATTONAL GEDCRARIIC  Managiwe, November.
15941,



The Nutional Geographic Muagazine

After Nine Years with the Stirlindgs, Your Society’s Flag Shows Wear angd Tear
Here the | ||J|" tirown, amd erevn banner adorms Parckia b fll:ll'il.l:|.'!1'rl il the 1944 |_'_l,|_|-,l|[i_[|;||' Al nat s

rnees guearters we ever had.” De. and Mrs. Stirling enlled their adobe Boussi, On peevioas trips the fagy woved
over jungle campes.  The Stirfings are now In Panamn on a ntw search for knosdedee of early Amerita.
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Crat of o Tomb Dug Centuries Ago Comes an Indian Grinding Stone

_I'-ii—"ﬂ-i-Ujﬂ: Hie thiee-legwed motate ore Karl Cortis, expodition guide, and & Panamanian worker, Arche-
ologisis burrowed throogh three feet of villaee refuse and eight feel of soft granite to break into an earth-

lilled chamber which contained two human skeletons. Burked with the bodies were the grinding stone, potieTy

viessels, stane mves, and 8 coppwr chisel U paiee 394D,

Zone (map, page 377). To this day most
af the population of Panoma—outside of
the cities of Panama and Colén at the ends
of the cannl fand the milroad—is coneent ritbieel
here,

Faradoxically, this eoast region is referred
1 s the “Interior.”  From the middle of the
arca uts the Amero Peninsula, one of the
birgest peninsulis on the Pacific Coast south
of Baja Californis

The “"Plums™

The visitor who receives his impression of
Panami from passing through the jungle-clad
Canul Zope s due for a change of viewpoint
on traveling through the Interior. Alimg the
buase of the Azuern Peninsula he might fancy
himzell on the plains of South Dakota rather
than m the Amenican Tropics,

At present the principal industry of the

Tmierior i cattle raising: The rich nericul-

of Panama

tural potentialities are only partially devel.
oped, chiefly because of lack of a suitable
market. Considerable excellent coffee 3= raised
et the Cosin Rican border, however, an the
shoulders of the Chiriqui valesno,

M the besinnine of the 16th century, the
Arzero Peninsyla and the adfacent mainland
were under the control of a powerful chiel
namedd Parta, The region to the west was
dominated by another strone chiel, Trmci

These two rulers were probably of the Guavmi

tribe

Both men fiercely resisted the invasion of
the Spamiards under Badajoz and Espinosa
and were never {ully conguered. Thev eould
not, however, prevint the Spanfards from
abtaining a foothold at Natd and tnkine more
than 100000 warth of govldl.

A few yedars later Espinosa led another raid
i the Aznert Peninsuln and found to his
stirprise that Parita had recently died,



lird and Reptile Designs, in Bright Colors, Adorn Panama's Ancient Potters
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On Panama's Puacific Coast, National Geographic Sociery-Smithsonion Archeologists
Uneurth Evidence of Rich Indian Civilization

Nenr Pantp, named for a powerlol chiel who ruled the Aniera Penlisula before the Spumish conmuest,
the Panama Expedition moade important finds Monmgtillo's shell mounids, soar the mouth of the Purita River
e I'i.lll'llt the oldest willape site et found In Panamo.  From Parita the schentists fouemneved westevyrd 1|::
Cca, Toléd, and the Tambor remon to vizt the Guayml and abher tibes i thelr {ser 2 ket -|:|1|'|1|.|1=.'|r|:'| home=,

WTATUTYE WILLE

Breaking into the house where his body  household attendants were prepared for burial
lny in stute, the Spaniards obtained one of  with him.
the richest hauls of Joot ever recovered
Among  the elaborate burial wrappings they
found 3535 poumds of gold omaments. A deep pit was dug, with a bench along the

Lashed to the hoose pasis by cords tied  sides at the bottom, During the two-day cere-
around their throuts were 20 Inidinn cnptives  mony, the wives of the chiei—sometimes ten
whar hid been destined to be buried alive with  or 8 dozen—sat on the bench in the grave

Wives and Servants Buried Alive

tl-u: Ereat ::?Ji-vl{_;ain, il were plied with chichs, n fermented corn
Fhe burial rites of these Indians were un-  drink. until they were thoroughly intoxicated,
usually elnborate. After the death of an im- When the body of the chief hard been placerd

portant chief, funeral ceremonies lasted for  in the grave, his servants and caplives were
two days.  Dluring this period his wives and  put in with the wives, and the grave was filled,

LY
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Medr Monoadgrillo, a Shell Momnd Marks the Scene of Shore Dhinners Eaten AN Years Ado

Dir. Goardon Willey 1 riehi Smithisonion archeolowist, pnd Punnmuiiian aasisiant mewsuee 3 prehlsiorks
releee wtle near the motitly ool the Pardas Bivi The area now 18 a ey =alt tal, bt fimdimes shovw {hat s
inhabiitsnts ived on shellfizh pnd crustacean Monuprillo s the oldest villuge smte et foood in Pansmag (p, 395

Someliines as many as 50 auhwvadunls and 35 sonwe OF the most Beautiial potiery produced

v fortune in personil possessions were thus in the New World, Geaceful ‘bowls an ped-

huried with an mmportant chiel eatid bises were painted o mtrieate pnd -
: _ 4 poniows piitterns of red, white, purple, and
A Rich Archeologicul Site ff e Shead

ek . U tenstls were modeled 10 mvrtad forms,

it Conte, n center of Cocle Indian il often g8 Birds and animals
ture oenr Nata, is prabably the nchest arche- [hese Indians made delicate and beautiful
ological - site ever excavitted scientifically i carvings  in woodd, bone, stope, and 1w
the New World, There the largest numbet They were among (he finest metallurpists of
of individuals found buried with a chief was  the world in their day, possessing the art of
2. Thring our excavalions this past spason  plating other metals with gold and of mixing
we found one tomb site nedr the town 0l allovs, L hiey madé exguisite gold jewelry in
'arita which contained the remains of 32 incredible quantities- by replacing a wax model
[MTES with molten pold—ithe “lost wax' cadtine

Evidence al the hieh state of their culture  process.
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When Faucets Fuaill n Parita, Business Boom=s (or the Wiater Vendor

Armvienl ot b iyuagrters, W Flanum I diteof fodand the {own waterwork= out o comenissios A eriali

back salesman brought some supplies (rom nogre by well Hiere he il bs wares, (Bciuding a podier

i Mra Manon Stirling,  Most sater was havled in pnlfon drims from the Panig R n o mdle distand
sative workers preterred the Intter, boduise of if cliee™ Huvor {phie 383

Gold pendants were sel with polished pre-
CHIS ANd semiprecions siones mome fodind
at Sitio wilth huge emer

e were molnted

oot of Graves Now Uhatlawed

chielz wore richly emboesed hel-

of salid zold, had parments

Importan

vierei] wiath

onlden: disks, and wore on thelir breasts m-
miense cmbosseg diEks of eold, or goreels -t
he form of birds with outspread wings
Hecanse of the aboriginal practice of
Urving a man s possesgions with him. there

has been a vast amount of

grave looting in

TTh] ' i [ I 1 1
probably ymported Trom South America.

T

1 progressive Panamanion Govern-

Parumi WRE
| -_'.'..'.l_l] il'._'

ImeThl

-.I-l':l-" [ErAL |-|'. i

digeing permits
o qualified oreanizations
Panaoma = fortunate in having at (he
“atiomal Museum a true sjentist and
Lir, Alepandre Mender, ssho
15 making every eflort o hkall leoting amd 1
encourage | ruae rk '
ST g Fih | O e ition with oy I.-'-Z||r.|i! cil Wi
Lhe most pleasand
nleasant field e=a=an

After n preliminary survey ‘with Karl Cur
tis, we decided 10 spend

[ TE Y sl are

el

Ll | ¥
{59 e DAy

1
ConsRrvallonist .
Lj ||-!|'|r'.- W

| 1 [
Hiz whule

tentore ol 4 completely

LIE SERSHn ¢XCAV I'i.'n'.:
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Inckinge, and the bhous
wiae bare of fumiture
.'|I'||| -'!'!1'i'..'l"-_ ["!'II' |:'L
of furniture was remie
ded from the Arms
salvage dlump near Bal
ia, nned MNational Geo-
:".I!ll'l:u _-!|n1-||:r.1|l|:r-|
Richarr H. Stewart, m
hig customirsy stde mle
of camp carpenter, soon
had the rooms e ||:i|'lllr'll
with wooden shelves

ln the rear of the

patio we butlt lang

tabdes for washine and
|.'.rj-.iT||'.'. shierds Far
packing and shipping
our archeological ool
lections, we acnuired
100 armiy  Tootlod

Behind the four-
room fouse, eme the
AT, WES 2O IWo-TOGm)
annex with kitchen and
1 RN,

When Dr. Alexandeér
Wetmore and Watsan
Verryeo jolned wy lor
their ornithologicasl

LOTY

work, thev devised n
workroom between the
kitchen gnd the hoose
There townsfolk cone-
eregated daily and sat
_ By the hour, watching
/ Live DOSCIRATING Prodeds

of skinning birds { page
.'_'.l__l

Teen-nge Migs Monppgma Looks at the World O gtside o
U he miver tesnge 2 mile

Altending o besta wl Oed, Marion Stirline showed copies of the MNationa . .
Cpocmarite Macizisg contaimpg pictiires ol wrcheologpod expeditions to Mexico PO town, ohe of oyf
Phs pird ook time out from dancng to study costumes of a nelghbor land first acts was to build

an outdoor showes
i the vicinity of Paritn, “This olif town s nesr  bath—an enclosore of poles and palm leaves
the  headguarters of the 16th-century chiel containing a 30-gallon gasoline drum equipyed
whise npme it hinrs with d SPFay. Herminio, Dir. Wetmore's voung

vrmed with letlers from D, Mendez, w psatslant, kept the dreum iled with water

intreluced vurselves o the mavaor, THogenes D, Wetmore amd M. Perrvgo washed off in-
Vrosamemt..  He offered full cooperation and numerable ticks each mornimg after trampimg
ook us tiv the home of his tather, Don Leo through helds and mountains, huntinge birds,
poldo, who helped us arranee to rent a vacamt  Gordon aod 1 did net collect mamy ticks, but

adobe bhouse nest door (page 374). alwavs returned from the excavations heavily
Houseleeping arrangements being the encrusted with dirt from the contmuous dus
womian = end af the expedlition, Moariosn wenl AEN] N |.~"-Il.:l'.- eil by the strone trade winds

it a4 huddle with the mavor's mother, Dofa  which swept over the area aoll day alone
Rosn. With her efficient advice we soon found Cur ex-army cliadrs and tables were virinus
oirselves i possession of 4 cook, Cmarinn shades of oeeen and brown, Marton bought a

o her ali-sster Aurora as general howuse- cnn ol paint and pamted them all a Chinese
il red.  After that our furmifure was gay, I not

RHunning waler and electric lehts wernse |||'r_'.._-.r.:'|..-':-_i_
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{(hir quarters were
the most husurious we
erijoved 1o fnimne
years of exploratmon i
the Amerion Tropics
On  previods irips wi
in in the

b

lived LTI

Jungle

Lile in an ©Hd
Punamanion Town

L
IINCE

SEEIMS 0 YETW

putwiard appear-
Parita todoas
"]' 58 e
[fea v Panamanian
colonial town tlie
[ath or 17th century
Fhe church. bt in
1556, 1= one
in Panama.
Housez in the center
of town have walls of
acobe tinted with
nk

marie

1he

1

.
|._|'-r.--r

-.Ii:l ||'|- l,",]li]r' |
green. o hloe,

found near by, Kool
and floors are of rile
Fhere 1= bl one Two-

sturter] howses o (own,
givil the -'.'.I_'.' erlass Wi
ge in the church

- | d [ ] ¥
Ua the Irineres ol

ilrws

town the houses are
the old aboriginal
Indian tvpe—oval
shipwer], with thatched
roofs of grass, palm
SURAL CAns
Parita i= by no means

0T lenyes

W onrd 1l

01

XSd

"Yes, Pedro, We'll B
it Natmonnl Cen

Your (Owls™

ki i § il d I & II
g pable -Send bl kita b | hi bird -

L T LAETILAS4 S 1005 | il
'II'I'IH'I_"NI' . spcenl ot sprend guickly pmeng the Pantn vounger = Hove onej g
Movies are shown captunsd apecimen ithil them for o (ew cents ppbece, amd remadned o wateh
Pwice 4 week m fin ofd them being shinmed. Here g villsye vouthy theliviers a gl g barmn owls
e e [ g TLs I'!-”_ el e D, Alevander Wetsiong
are almost all of Narth
American  origin, and westerms are heavy On the day the mumber of our house “came

favorites,

I'he municipal electrii plant functions fTom
[}, o 11 thi irfesws hour, On
sunday marnings al 11 the plant s operated
ol -hvwonir t hat radios can brmpo :||
the nationnl lotlery results,  All activity stop:
it this lime while the populnce gathers aroond
windows and doors of bomes that have radios.

1

K FE. ¥l |

I.a =

1'.rr:~|] e R r.'.--_"n,' '|'||||| illl—'-.l'--.l z =¥ ("ernls
(r THITE "Il'|'!- e or more shares. ol o lottors
ticket.  Those who have less than 5 cents

penerally pool their pittance with others
erpudly broke and share the rewards i case

W,

A Imdisg] it contral o lI-!'-.li_-Il
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apn,
10 ol Il.:l'-'l'.__' thoueht ol
hunch,

Fariin has :-I".'l: schonis whibch rench I|1Ill‘.ll.'_|l
thie sixth grade; A nurse rom CHitre vt
the fown Lhree timss o oweek o haold o elin

Water Huauled [rom River by Oxecart

Swamps near by oare spraved wath DT in

il ot oss
are similarly trestes
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I-ach Shovelful of Earth Brings Sclence Closer 1o the Seercis of Aboriginal Amerien

Burial urns and ciches of valunbles were uneavered ot different leveéls of this 22.0aot teench, Here the arche
phogists dug throdieh 10 moumds grouped ovscentlibe groungd & bevel eoart.  Besotiiua) prattery was fialifoned b
indinns who nccupied the sitg rde prrived. 1 owos mamed “EL Harille™ ward, jof 3 near-by mnch,




Exploring. the Past in

Panama

Huge Painted Urns, Found Deep in Burial Mounds; Reveal Panama’s Ancient
Funeral Customs

A lew mdles Tram Parlta e |'1-|::1-|:!1H|-11 dieovered the st moewnd-burial dte recorded! in Paoamao. To

reach the comefery =orntsts dug inlo eight-foot hillocks,
Funeral oberings incluoded necklooes of homan teeth, potters in umimal shupes, and

taimiese hirman P,
v manabes riby e 1)

Well waler was supposed to be ruhning
from i bap at the street corner, but the water-
works had broken down at the time of our
arrival ;. most of the time our water was haled
in drums by oxcart from the river at a cost
ui- 50 cents a barrel (page 379},

Cur worknien, i|1|.'il|L'[|F;1'|F:l_..', prelemed the
richer fhavor of the rver water and never
drank witer from the tnps if they could help it

deing accessible by auto, we had muany
visitors, including Panamanian officiale who
came Lo see the archeologlcal finds.  Ciiten
we dicl not know whether we were enlertain-
ing one of the congressmen of the district or
oné of our own townspeople unttl Charina
mave us a bisgraphy after the visitor had left

Any Americans who did not spedk Spanish
and who passed within 20 miles of Parita
were apit to be diverted to us on the assump-
teoni thint our place must be their objective.

Thitra they found doxens of ghulinler Bowls con-

Clnee, when Marion was working on the
never-onding job of cleaning potsherds, o car
escorted by a dogen Iocal bovs drove into our
patio, In it were o bewildered United States
Army officer and his wife,

“I haven't the faintest idea why we are
here.” ‘=nid the officer. ““We camwe 1o Parita
tn see the ald church, but it seems as though
the whale town insisted on bringing us here—
s here we arel '

The situation was soon explained, and we
had a most pleasant visit.

Wanted: 30 Pregonant Women

Un another occasion we were visited by a
eroipy. of American doctors from Goreas Hos-
pital, in Ancon, who were making a serjes of
nutrition studies in the hinterlands of Paommi.
On leaving us in the evening, they asked if
we would kindly round ap 25 or 30 preenant
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wonen and hive them on hand the next morn-
ing 50 they could take hlood snmples.

We thought this seemed a little cutside of
our archeological progrum, but we solved the
problem by passing it on to our friend the
mavor, Fe immediately sent messeéngers
arcind with prders, The next morning, when
the doctors returned, the 30 women were on
hanl |

Onaring prepared our medls on the asueal
fagdn, n large hox partly filled with earth and
contiining severs] stones on which the conking
utensils were placed,

Our food was not exotic, Beef was abun-
dent. and hunters brovght in venison on the
average of once o week.  Best were cone)jo
pimtado, amnd poca, white meat which fried as
tender as chicken.

Iir. Wetmore and Mr, Perrvgo mystifed
the townsfolk by never taking along shot
heavy enough to kill a deer or conejo.  Once
in a4 while they did kill an jguana for their
guide, We like iguana well enough when there
i= hin other meat available, but don't consider
it a delicacy.

Various boys in town trapped quail and
aildl them to us for 10 cents each, so we often
had quail soup or broiled quail,

White potatoes were expensive,
we usually hod fried yams.

Cmly one woman in town could make tor-
tillas.  She mpde them about three-quarters
of an inch thick and as heavy as a tire boot,
= wir were content with mlls,

Oranges, hananas, pineapples, and papayvas
were plentiful and cheap,  We had rice and
red beans twice a duy. What we didn’t eat,
Aurora, our handy girl, took home to her
three children,

We nte on oilcloth, Marion savs she will
never agnin live in a town without having a
tuhlecloth: it wdils to prestige.

Marion glued 1ogether nony of the fine
pots that were found in the excavations. In
o samd box she let the pieces dry in the proper
position.  Dofia Rosaris, @ neighbor, remarked
that Marion didn't sew’ or weave—ployving
with pottery was her work! Sometimes pliy
was the word for it, when the pieces were
warped nnd the pot did not come oot even.

Instead

Carnival Opens with Water Throwing

We had been settled tn Parita only a month
when carmival time arrived,

Omarina ol Aurcrn had four new dresses,
one for each day of the carmival. big social
event of the vear (page 392), They must
have gone to bed in their clothes, jor they
alwavs came to work In the much-rumpled
party dress,

The National Geographic Magazine

The first day of the carnival was the wetters’
dav; children or grownups could throw water
on anyvone they could catch, We staved in
our own patio most of the day, since we did
not care 1o he baptized.

A tamg is a group of serennders. "The tunh
from the Calle Arriha, or “'Upper Street,”
arrived first, its leader carrving a huge green
hanner. Next in Hne came thres drummers,
n group of women singing, clapping their
hands, and dancing, and some 30 or more fol-
lowers—men, women, and children,

The lgader presented the flag to Marion,
and all the men in the group threw their hats
ot her feet. Twenty or more women formed
n circle-and a couple started to dance. The
women cang and took turmns dancing, while the
men alternately donced and beat the droms.

Cow Dance “Brings Down the House"

Each of us bad to take a turn dancing.
Thev tell me T brought down the house with
my version of the sece, or cow, dance, All
1 was trving to oo wis to keep out of the
way of my partner, who suddenly crouched
over and started charging and bucking me
with her head,

Paritefios are supposed to excel in the pur-
est form of tomborito. The best dancers do
ot move the body above the hips, The
women circle about the men and Reep time
in a rhythmical, restrained fashion. The in-
strumental musie, of African derivation, is
produced by three drums, two of which are
vertical and playved with the hands; the other
iz horizontal and is beaten on both heads
with sticks.

Dick and Marion itted themselves to
he decorated with straight pins holding a tiny
piece of green ribbon.  When they asked
Onarina what the decoration was for, she in-
formed them they were supposed to give o
dillur to the donor on the iallowing day,
Unfortimately, nefther of them had the stight-
¢st iden which of the 70 peoplé had bonored
thiem,

The second day of the comival we had a
visit from the tuna of the Calle: Abajo, or
“Lower Street,” their hanner being a bright
red flag. On the last day both tunas came
by Tor a final glorious Ming. Needles (o say,
o work was done during the four davs the
carnival lasted.

The town barber, who lived across the street
from us, filled the barber’s tracditional mle as
veneral mews sotitce,  He rushed over at 7
ope moming to tell us we should go (o see n
wediling party which had just left the church
fur a bit of breakfast, before starting its long
trek homeward.
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Exploring the I"ast in Panoma

The bride put on a pair of blus cotton
slacks so that she could siraddle her horse,
but left on her white satin gown (page 391).
she replaced the long vell with a struw hat.
she and the groom led the long procession of
relatives amd friends who were (o ride the 20
miles hack into the country, dccompanied by
guitar music and stopping to have a litile
wine or chicha with friends along the way.

Dick took pictures of the wedding party,
and the grateiul groom returned several days
later to present him with a fine chicken,

The barber alzo informed us of our first
jumta, a get-together 1o build a house,  All
the men donate their time, and the builder
furnishes fond and drink. Oxcarts haul water
or muking adobe,

The men come in spotless ¢lothes, but are
soon covered with mud as they mix the clay,
straw, and water to the proper consistency
with their feet (page 390), Crossing arms
over each other’s shoulders, they stamp and
kick, and finally their busy feet throw up a
clod of adabe, This is caught on the fiy by
a worker, who carries it to the house,

The [ramewnork of the dwelline has been
prepared by the town carpenter or the owner.
Mud is slapped on [rom inside and outside.
More, held together by the straw, is draped
over horizontally placed cane or pole supports.

The men grunt a tuneless chant, “Hunh,
hunh, uzh, ugh,” all the time they are work-
ing, and the women keep their spirits well
fortified with louid refreshments.

As usual we went on various side trips o
take pictures of fiestas and to see the country.
When we showed copies of the Nartionar
GEOGRAPHIC MAcaziNg containing pictures of
cur  Mexican ditions, one bright-eyed
little Indian at Ocd asked if the le in
Mexico were as carimosa (Jovable) as her
peope (page 380).

“Yes," we told her, “thev too are country
people; and are friendly ond sincers,”

A typical example of the hospitality of the
people was our reception in Ocl, We had
gone there to take pictures of the fiestn in
honor of the town's patron saint (pase 387).

Mr. Curtis had told us to be sure o intro-
duce ourselves to Leopoldo Castellera: so we
went to his home, which tormed out to be
three houses.  All but two of his 12 children
were married, and = many had returmed home
with their children for the flesta that therg
were 40 le for menls. Nevertheless, he
and his wife insiztedd that we join them for
nch and seemed disappointed because we
would not stay for supper!

At Ocu we paid a dollar for a ringside seat
under the stunds to take pictures of the bull-
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fight. In these country hullfights the animal
5 never killed. Local brave or foothardy
voung men play the bull. There were often
@ many bullighters in the ring shaking
blankets that the poor bull didn't know which
Wway to turmn,

Once, at a bullfight in Parita, one of our
workmien came over to. dedicate his bull 1o
Marion with much formalityv, All ceremony
was quickly forgotten when a brave cow in-
stead of the expectod bull entered the ring,
Poor Juan was forced to run for his life and
climb the fence.

When we broke camp Marion presented
Juan with her favorite bright-red Mexican
wadl blanket, which we hope has brought him
luck: and has not attracted too many bulls
his way,

Shoe-shaped Tomb Deep in Rock

Our archeological work meanwhile was prov-
ing extremely productive. During our three
months at Paritn we excavated four aboriginal
sifes,

The first of these was about two miles from
town, A day's work with our crew of 25
men repaired the oxcart road enough to en-
able us to reach the spot with our trock.
This site, which we designated He-1 ( Herrera
Province No, 1], held a renl surprise in store.

Natives of Purita had led us to the place,
a flat elevation high above the river, where
the ground was strewn with broken potlery.
Not being pussessed of X-ray eves, we decided
to dig a long trench (page 386).

Nnce our mauin purpose was to delermine
the period and length of occupation of the
site, we dug the trench In one-foot levels,
labelling the material from each level sepa-
rately, according to standard archeological
procedure.  In this way it is possible to truce
changes in artifacts and poltery stvles, the
most recent material being nenr the surface
and the oldest at the bottom,

We found less than three feet of willage
refuse on the surface, Underlving this was
a solid but soft disintegrating granite base
rock.

Maore to test the nature of the underlyving
rock than for any othér purpose, we continued
the trench to a depth of eight feet. Then,
surprisingly, the pick of one of the workmen
broke through the =oft sterile rock Into 3
large pocket of rich brown soil,

This seemingly Impossible situation was
soon expliined when we found we had broken
iito an earth-filled tomb.  Clearing it out, we
saw that it had been constructed by digging
a circular shaft, about two feet in diameter,
through the base rock to a depth of eight feet.
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At the base of the shaft o shoe-shaped cham-
ber had been hollowed out, In this had been
placed the bodies of two individodls, with
offerings consisting of beautifully painted pot-
lery vessels, a lurge three-legged melole (page
375}, or grinding stone, severil polished sone
axes, nnd a copper chisel.

Continving  to expand and deepen  oor
trench, we encountersd many such tombs, ail
constructed in the same manner. The langest
of these reached a depth of 14 feet and con-
tiined the bodies of 32 persons.,

Most of the pottery vessels and other ob-
jects we recovered from He-l proved to be
very similar in tyvpe to the poltery and arti-
facts found at the famous Sitio Conle, type
site for the Coclé culture. The tombs at
He-1, however, are of a quite different tvpe.

The site was probahly occupied only o short
time before the arvlvitl of the Spaniards at
the beginning of the 14th century, The pot-
tery from this peripd s some of the most
drtistic and pleasing that was ever produced
by pre-Columbinn Tndians.

When we felt we had completed a fair
saripling of He-1, we moved 0 4 similar site
n mile distant. This, we found by excava-
tion, belonged to the sime period.

Earth Mound Covers Numerous Tombs

Finally, four or five miles from DParila, we
discovered » site with a very different appear-
ance, This site, He-4, was at the base of an
isnlated hill almost two miles from the presend
course of the river. 1t consiated of a group
aof 10 earth mounds arcanged in the form of
a creacent around a level court.

This was of great interest to us, since never
before had mounds been reported from Pan-
anva. It was here that most of our excava-
tions were conducted [page 3597,

The first mound into which we dug was o
farge Bat-topped structure pbout eight feet n
heiglt, To our surprise, our trench did not
reach base level at clght feet, hut continued
through n succession of clay floors to a depth
of 22 feet, 1t was a most complicated stroc-
ture, and bencath the mound proper a num-
ber of tomhbs had been excavated |page 3321.

The pittery here was of a different type
fram the typichl Coclé ware. In one large

painted howl we found the remains of a young

child with a necklace of hollow gold beads
and other heads of greenstone.  There were
also severd] aninal efieies made from shell.

The next mound was entirely different.
Near its center, and not more than twa feet
below the surface, was a cache of 40 painted
pots in the form of bird effigies and a number
of long-necked bottles.  Just below these were
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some exquisitely carved hatons in the form
i stylized alligators made Trom manatee ribs.

Still lower, at the hase of the mound, werd
many urn burials, The large globolar oms
were covered by lids with crisscross handles,
and each contuined the bones of from oné to
foar individudals (page 383).

Necklace of 800 Human Teeth

In one wrn, containing the remains of
single adult male, we found a pecklace made
of approximately 800 perforated human teeth!
Muost of these were the front incisors.  More
than 200 individuals must have been required
to make up this necklace (page 385).

Still another mound contained only offer-
ings of ceremomial pottery vessels in astonish.
ing quantities. Most of these vessels were
mounted on tall pedestal buses and were of
two types, One tvpe comsisted of a painted
plobular bowl and the other of a howl form-
ing the effigy of a brightly painted king vul-
ture with outspread wings.

Chher vessel forms, such as frogs; alligators,
whippoorwills, and more conventional shapes,
-sur_'I!l as platters snd bowls, were also repre-
sented in lesser numbers (page 3761,

The pottery from this pmazing mound forms
the nuclews for a new type of nboriginal ware
which we have termed “El Hatillo™ ware,
dafter the pame of a pear-by mnch,

In another mound at this site we found
again the practice of excavating tomhs be-
neath and in the moutd] itsell. Here the
fuvorite affering consisted of large guantities,
sometimes more than 100, of almost identical
redl-painted globular jars with short necks.

In this mound, too, we found more of the
carved manatee ribd: one burial with a half-
dogen pold disks the size of 50-cent preces;
some burinls with gold-plated animal and bird
eiigies; and the most besutiful examples of
polvchrome El Hatillo ware that we recoversd.

By far the largest quantity of material ex-
cavisted by the expedition came from the El
Hatillo site, and because it represents a new
cilture we are looking forward eagerly to
further study of it.

ldest Panomaninn Site Yet Known

The final site which we worked, while nor
s apectacular, was in many respects the most
mmpertmnt of all. This was a shell o
nesar the mouth of the Parita Kiver, not far
from the town of Monagtillo,

Here on a desolate salt flat is a pite of
village refuse and shell about 200 vards long
andl 30 vards wide, marking the site of an
ancient group who subsisted principally from
the sea. When the site was occupied, what
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18 now & dry flat most of the
verr must have been water deep
enough o support shellfish ond
crustacesans (page A78).

Cin excavation we found that
the site had been occupied for a
time and then long abandoned:
a laver of sand covered the vil-
lnze debris. Then the site was
r:."lll.l.llilil'll [or a0 longer periodd,
and finalby abandoned, probably
mire than & thousand yeurs ago,

The pottery used by these
nncient  inhabitants bears no
resemblance whatever to that
from the known mainland sites
and s of n primitive type. 1
05 Illl!t.'u'r'.rl'rl. andl decorilied nnly
by stmple incizions and punctate
designs reminiscent of the ear-
|-iL-:-l ‘,lll1‘.!'!‘_‘;' '!_'-.':-l." !.'_[:._:l.l..'||. .'-Tll'l'l'l
othier parts of the New World,
such is Peru and Mexico, The
Monagrillo =ite represents by
iar the aldest human occupation
Vel repartedd Lrom Panama.

murvivors of Looted Tribes
Fear Whites

In the high mountains of the
central part of the Isthmus, west
of the Azuero Peninsula
the Southern Guavmi Indinns,
hese ure the present-diiy - sur-
vivors of the polid-rich tribes
whi so valianily resisted the
encrmoachment of the Spammrds
in the I6th century, Their
justly acguired suspicion toward
siringers has not yvetl disap-
peared.

Thas hostile attitude 15 not so

much due o anv dislike of
strangers, as such, 35 11 s 1o o
fear that the stranger may be

Interested in some as Livily, such
as mining or lombermge, that
might result in white encroach-
ment of - Cuavmi Lerritory

I'o the present diy these In-
thans sometimes place concealed
set wenpons—hbows ond arrows
ar guns—ialong the trails where
the unwary itraveler will step
o a string and dischoree them.

Th 1I-1| inbisey of these In-
|:"I-.II'|=-: =_- |I|:|1- |r1 [,'._ |.;1|1l.'|.'|'r-“
Nhey are seldom visited, and
deseriptions by early tra
are brief and insdequate. Only
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With a blowpipe the Smithsosthin Institution armithologist [nilates
tlie ||'l|'.'.l.'I memiliranss of Chrvie ] ||:."!'.'.'I|.'.'.'j_ I HpeCis 1 orTai ||;|..|||.||||.-_d
troguical Americn. The sac, resembling o Bob of bubble rom. is Blown
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cil study, Uir. Weemore waded hip-deep in o lagoon.
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Eipluring the Mast in Panama

one modern ethnographer has studied them.
They live primarily by hunting and farming.
their principal crops ot present being corn,
beans, manioc, and bananas.

Muost of the scattered Guavmi houses are
built on a ridee or mountain top communding

I'IiEll.;ﬂIﬁLEl]l panorama, even though living
on such a site entails the penalty of carrving
witter up & sieep trail from the nearest siream
[ar below,

e Guiaymi to whom 1 mentioned this dis-
ml-.rnumgu stated that the drawback was more
imaginary than real, since the wamen carried
all the wiuler ﬂn}'wm'r

This practice of building on mountain tops
i probably a survivel from earlier and more
warlike doyvs, when a good lookout was essen-
tial and such a position was [avorable for
defense,

Each wear, usually in March, when the
clearing and planting have been completed,
the Guaymi hold their principal ceremony,
known by the Spanish nome of balseric, We
determined to see one if possible,

Although oar archeological camp near the
coast was not a great distance from  the
Guaymi country, we could not find a single
person who had witnessed the ceremony.

The difficulties are not confined to reaching
the remote Jocnlity where the event is held.
The location and date of the coremony are
changed every wvear, and the Tndians try to
keep this information from outsiders. The
day decided upon is made known to the wide-
spread Guaymi groups by means of knots ted
in fepds along the trails,

Tolé, a mountain village, 15 the nearest
Panamaniun town to the Southern Guaymi
territory.  Our friend the mavor of Parita
communicated with Tolé for us, and fnally
learned at the last minute that a three-day
period in Inte March hnd been definitely set
for a big balseria,

Accompanied by Mr. Max Arosemena, for-
mer Panamanian Minister of Educavion, and
. Alejandro Mendez, who were visiting us
at the time, we left Parita in our truck and
reached Tolé over a rough road well after
dark. Town officials received uz with wonder-
ful hospitality, bad a ine meal prepared, and
permitted us to spread our blankets in the
arhoolhouse, where we spent the night.

By Horseback mto the Guaymi Country

With a guide, Palilo, who spoke the Guaymi

e, we left on horseback the next day

for a locality known as Tambor, where the
halserin was to he held (page 388).

Leaving Tolé, we rde across o platean and

down o steep and narrow trail into a deep

Ly

canyon, There we crossed a riushing, boulder-
sirewn river, then climbed an  atrociously
steep and winding trail onto another platesu,

In places this trail, worn by the hools of
horses and mules and the downpours of the
rainy season, had eroded 1o a depth of 23 or
30 feet, although not more than three el
wide,

50 marrow were some of these slots that
we had to readjust our packs (o enable our
horses (0 pass through.

After fin'e hours of up and dowm riding, we
came 1o the edge of o platean and suddenly
our objective lay before us

In the bottom of a bowl in the mountains,
aevveral hundreed feet below s, was & partly
clemred area within a bend of the Tabasara
River.

There the balseria was in full swing,
Before starting: the steep descent we
for 10 minutes to drink in thit hind'seye
view of the wild scene heneath us.

Like Times Square at New Yenr's

At this distance the most impressive and
surprising feature was the sound. Intermingled
with the incessant shouting of some 2,000
Indinns were mechanical noises that sounded
to ug like the blaring of hundreds of nutomo-
bile homs and discordnmt muosical instruments.

The sun was just selting, and as this in-
credible medley of sound rose to uz on the
evening air, Marion said, “Why it's just like:
Times Square at midnight on New Yeur's
Evel” And so it was,

By the time our borses had scrambled o
the level of the river, it wias dusk,

Before reaching the scene we =0l had to
cross the torrentinl Tabasard, Our guide se-
lected n wide spot above a rushing white-
wiater rapid, and theough the swift current our
hirses slowly groped their way, more than
belly deep, amid the big boulders which
formed the stream bed. Zigzigging back and
forth, we anally reached the other side,

As we rode up EIEE‘{: slope Lo the clearing
the wild scene ni' alseria: met our eyves
at close range. The 2,000 participants were
so nhsorbed in their activities thot they paid
little attention to us,

After Pabilo had tied our horzes in a patch
ol wouds, he introduced u= to the chiel of the
host tribe. A handsome broad-shouldersd
mun, he greeted us with considerabile dignity,
even though shghtly drunk.

Leading us across the clearing through the
milling contestants, the chief infroduced us w
each of his three principal wives. Euch hadl
her own Iittle stockade, and with each we were

obliged to drink a large gourd {ull of chicha.
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‘xploring the Past in Panama

attached to the tip of the tail, ad this rang
as the wearer leaped about in the antics of the
balserin, Many men wore handsome biroad
collars fashioned from bright-colored  glass
heads,

The men's Dloe dungarees were appliqud
dowts the sides of the legs with colored gen-
metric designs. Pablo pointed out that many
new dungarees had big square patches sewed
over the knees, This, be explained. was in
imitation of similar patches seen on the clothes
ol poor Panamaniahs of the coast.

Most of the men had their teeth decorated
by chipping. Two styles were in vogue
Sometimes the front teeth were all chipped
from the sides so that they come to :r,h.u
pevint, Others had two deep nolches e
tooth, producing o serrated elfect with ﬂH‘ﬂ!
poinis on each ooth. This custom was evi-
lll:rllI.T}* introdiced long ago by Negroes from
Alria,

The Indinns who live on the side of the
mouniain whete the ceremony is held act as
hosts to the group which comes from the op-
posite side.  The host group furnishes GE
nru-ttl'.s.ar:-.r food, and unlimited quantities of
chicha

Each family attending the balseria builds
fires, nround which its members eat and sleep.
If there are small children or babies in the
family, a small stockade is made of cut
branches to keep night prowlers from stepping
on the sleeping women and children.

Poles Hurled at Opponents’ Shins

The ceremony consists of a' series of con-
tests, including innumernble fst fights, and
the hﬂ-]f:-'i—thfl-'l-'n'l-'im. game [rom which the cere-
mony derives its name. The contestants
represent one of two groups, the hosts or the
visitors.

The first day iz spent in purely social activi-
ties, as the Indians gather and set up their
Htﬂt camps. The ceremony iftseli starts at
sunrise next day,

In the clmring a rack is erected and on this
are neatly piled 50 or more poles of light
balsa wood, six or seven feet long and about
four inches in dimmeter. After appropriate
speeches, the poles are distributed and the
men divide themselves into opposing (énms
of three or four men to a side.

From a distance of 10 or 12 feet the leader
of one group then throws the pole. end first,
as hard as he can at the shins of one of the
members of the other group, The defending
team retrieves the pole and it is their turm
to be the appressors,

This continues lor 24 hours, as many ns
20 or 25 ieams contesting simultaneoushy in

AW

the midst of 2 milling crowd of spectators who
must be alert o dodge the fiving poles.
Must of the spoclators, who kept inceszantly
in motlon, earried nl::[ﬂ:u:mkm.,., devices,
Trumpeis l:l'l-.l'llﬂ't' from large marine conch shells
or from the horns of longhomed cattle pra-
duced the effects that from a distance had
sounded to us like auto horns.  Some cele-
brants hadl whistlés, flutes, or otarinas made
irom pottery, wax, or hollow reeds.  Still
others had turtle-shell rattles, wooden rasps,
or mtal bells. Teo the din thus produced
was added the incessant shouting or chanting

of all.

Wives at Stake in Bloody Fighis

The fist fights, we leamned, were psually
fought for one another's wives, One man
would challenge another of the opposite group
and, siripping to the waist, the pair woull
begin the fight without ceremony, although a
l:rfm‘d woukll soom collect and fnrm A Ting
around them. The wives who were the stakes
ususlly  nbandoned womanly  reserve  and
crowded in closely to watch,

Vicious affnirs, the fights continue untll ope
man is beaten helpless, Sportsmanlike rules
appear to bé ohserved, only the fists heing
used for striking., Hait pulling is permitied
and the contestants continue fighting on the
groniml when knocked or pulled off their feel.

several times we saw a challenge refused
when the challenger, made optimistic by
chicha, was obviously too drunk to fight effec-
tively.

For trading we had brought some Tipsticks.
fish hooks, dress moterial, and pocket mirrors;
htt cigarettes seemed the only commuodity the
Indians really wanted.

In this connection 1 learned an early lesson.
As n treat for mysell | had brought a few af
my favorite cigars. A Guayml to whom we
had just presented n cigarette asked me for
a light. T handed him my freshly lighted
cigar. The Guaymi promptly [Huhcu:-d the
cigarette, stuck the cigar in his mouth, and
went happily on his way,

By early alternoon the effects of the chicha
were well advanced. Groups of women gath-
ered here and there in lines, holding hands,
swaying on their feet, and wearing the most
serious expressions as they went through o
measured dance. The friendliness of the men
by this time was growing a bit oppressive to
us, since we were outnumbered several hun-
dred to one and all seemed bent on showing
their regard,

Rounding up our horses, we left the wild
scene and took the Tong but quiet trail back
o Tole.
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Spices, the Essence of Geography

By STUART It

IGHT in weight but heavy with history—
these are the spices.

To peguire them today ie priaic,

The housewife trundles her whn-e'll'."d baszket

through the aisles of her favorite market and

mh-:l_-. u package of pepper from India. ginger

from Jamaica, or clowes from Zanzibar as

casyally az she would a bag of flour from
Minneapolis.

A Tew centuries ngo, these fragrant, palate-
tinghing seetls, buds, leaves, roots, herries, and
bits of bark lured men into perflons sdven-
tures amd helped to build empires.  Nations
and cities blossomed under their influence.
Churches: and palaces were built, the arts
Howrished, blood was shed in remote parts
of the parth—largely because of spices,

Columbus  =ought spices, omong  other
things, but discovered the Western Hemi-
sphere instead.  After him came Vasco da
(ama nnd a long Bine of Portuguese, Tutch,
and English adventurers whose quests for
these precious auxiliary foods apened up the
whale world for exploration and trade.

Spices a Spur v Exploration

Early search for spices was avid becagse
in the days before refrigeration they helped
Ew&aﬂw food. Also, they were userd to make
noense, embalming preparatione, perfumes,
and ointmenis long hefore bathtulis came ot
VOELE.

Dur word “spice” comes from the French
dpice, which in torn stems from the Latin
species, meaning “'sort” or “kind.” The fact
that the French grocer still calls his shop an
dpicerie is not sorprising, in view of Gollic
reverence for good foods and the part spices
play in their preparation,

The word “grocer.” foo, can be traced fio
the spice trade. One of the earliest of the
city gullds in medieval England wis the Pep-
perers, ficst heard of in 1180, In 1345 this
euild was succeeded by a group which later
became the Grocers' Companv. The term
“grocer” was uged to distinguish these men,
who bought and sold in Y gross" (large) guan-
tities. from those engaged in retail trade,

Over the vears since the early vovages of
explorntion the Bow of spices (rom land of
origin to market place mereased; so that today,
in normid times, they are cheap and plentiful.

Virtually everv country contributes some
spices; more than half of America's: sup.
plies normally come from the East Indies,
the Malay Peninsula, Chindg, French Indo-
ching, and Japan, These countries furpish

401

JoxNgs

sich staples as pepper, cassin or cinnamon,
nutmeg. mace, and turmeric,

From Europe and Africa come about 23
percent, including caraway. corimnder, cumin,
popiiy seed, ginger, laurel leaves, sage, and
thyme, Othér sotiroes are the British West
Indies, where nutmeg, mace, ginger, and all-
spice are grown, and Indin, which now sends
us most of our pepper.

Views of an Expert “Spice Taster”

Very early in my spice nssignment | hecame
confused by the overlapping and, complicated
terminology ol the spice trade.  Exuctly what
are apices?  How do they differ from herbs?

I took these questions to Croshy Gaige, of
New York Citv. who serves as ndviser on flavor

to the American Spice Trade Associntion,

" 'Seagoning = a comprebensive teem ap-
plied to any ineredient that enbhances the
fAavor of food,” Mr, Galge explained, “In
my ppinion, the word ‘spice’ or -q:dw_: should
be limited to aromatic substances. mainly of
tropaicetl  vegetable origing, that make dumh
dishes eloquent.

“1 would list as spices proper: allspice,
cassin, cassin buds, cinnamon, clove, ginger,
mace, nutmeg, pepper, and perhaps (ermeric,
As o subdivision, we may name bere deriva-
tives of the Capsicam family, the red peppers.
Thisse would meclude cavenne pepper, paprika.
and chili pepper” (page 406).

In addition to these true spives, Mr, Gaize
continued. there is the category of aromatic
seetls.  These he listed as anise. cardamom,
carawny, celery, cumin, coriander, dill, fennel,
fenugreck, mustard, and poppy.

“Under my classification,” Mr. Gaige
pointed out, “muostard = an aromatic seed,
whereas in the spice trade it & genernlly
cnlled a spice.

"Amdl in a bracket by themselves T would
put the various ilavoring salts—aonion, garlic;
celery, and a combination generally known as
‘seasoning salt,” which is on all-purpoce mix-
ture of ground spices; herbs, salt, and hvdro
lveed proteins.”™

AMr. Gaige then turmed to the enormous
number of culinary herbs, He grows many
in the garden of hjs Westchester County home.
Among those in commnn use are bay leaves,
hasil, i'hrh“ﬂ. celery  leaves, fennel  leaves,
horse-radish, oregano, parsley, the mints, mar-
JOTHIT, TOSEMATY, SHEe, SUNMET savory, winter
savory, saffron, sassairas (the dried leaves are
called pl¢ in Creole cooking), thyme. and
tarragon.
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Sage Comes from the Dalmution Coast—Somenmes with Horseshoes or Lead Pipel

An mmapector af the B, & L. Sade Compony
farms wlong the Adrbntde,

coisl fnpe gontmues o oreach Undted States impsariees

“A fourth class of flavoring azents may he
constlered as condiments, *Contfiment.” from
the Latin condirr, to pickle, s a term applied
lodsely (o amy Rind of seasoning. 1t would
avol] conmfusion if 1t becaume restricted to
certain mixtures fuch as the catsups, ohili
snuce, curry powder, chill powider, chutney,
prepared mustards, tabasco sauce, bottled
horse<radizh, and such sauces a= Worcester-
shire, A, 1., ond Angostora bitters.”

Wurs Affect Waorld's Spice Shakors

Mr. Galge paused for breath.

“Thite is still another member of the vepe-
talile Kingclom that 13 used hoth a5 a Haovoring
agent amd as o food, and that I the onion
familv. This includes chives, shallits, and
garlic. This Gamily 8 essentinl as a seasoner.”

Boston, checks g shipment fust recetved ffom mouniain
Fo aveld ruining muchines, grinders screen sage corefully (page $09).
oF Mavorlng meats and drigs

Thilmutian

Political and economic upbheavals in the
growing areas throw the spice mdustry off
halanee.  World War 11 hoed almost ootas-
[T'Ir[ll.Ei.L' effects.  Ewven [Ill.JiI.:l.-' il:l]J-.ll‘lrl‘L nnd
grinders have not Tully recovered.

Almost three-quarters of our tonnage came
ilr'l'll'll I'JII'|II'..'-'Hl|.I|'Ii.-|"‘|| |||||‘|||rF|':': OF W ®hes,
Fortumately, big stockpiles of spices were an
hand.  “These included enough pepper for threg
VEArs cinpamon or cassia for nine months,
anl a yoir's supply of other important spices.
Just before the conflict the spice market hi
a low, Stocks were nccumulated in expecta-
Hon of a price rise;, as well as in anticipation
of war,

All through the war many people were una-
wire of spice scarcity. O pepper, for instance,
the average [amilv uses only 7.1 ounces per
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London Spice Brokers Haggle Amicably Over n Fragrunt Bouquet from Tropie Lands

Tl TERNL | fLImne CERfamon o irom Cevion. Un the tabde ore amilnr bundles of cnpamon
l: || LR T i I LRI i1 % T e s 11 :l;._ ki1l '.'.Il.:l :Ili || .l.'l F L= i ] sIorrEma :..
Loodon yielded contral af the spice trade (o the United States s 1937 (pa

1|.1||'||.i1I_" ]"l;_-i'||"||_'-l' -I'-| | hn""-:'i-.l-llﬁ' “_]' i.'llli.l:l'l'._il-..:i I'-l._'ll'!hij_ !.” 1;"' 1 T“LLI”L.,!_LL

Nt WL SRS TS TRy 1 |-|:-|-.- WETrEITE R I'.||.'! I rHES e Ry II ivl Bl k auten .IIII i sonbeime amil vl |||.::.
Less pamgeont than black pepper fram the same vine, white pepper =2 used when dark spoeks are undesinble.

. . :
 Ipep— i i i } - - .
ot preler 15 midd faver, CHhet sgupdes are Sarswak Slamy, and Lindlia

.
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vear, Cretting along with a friaction of that
Wi d pinor wiartime annovance.

There was lititle need for such spices as
cintamon, cloves, sutmes, and allspice, since
most recipes requiring them also demanded
even scarcer sugar and shortening.

Hardest hit when the Japanese overman the
Far Eastern spice-growing areds werp the
meat-packing, baking, and canning industries.
Muogt subsetitutes {ell short of pleasing gour-

FIHE

Synthetic Pepper a Rosult of War

Normal American consumption of pepper
ranges from 30,000,000 to 40,000,000 pounds
per vear,  As soon A= the shoriage became
apparent, the Government froze all stocks and
uitimately cut consumption to 23 percent of
that amount.

Housewives became familing, in wartime,
with svnthetic pepper.  This was made from
a cerenl base with a number of other mgre-
dients, sometimes including a dash of genuine
pepper.  The imitation lacked the Aavor of
lriee pepper and sold for three or four times
as much as the real East Indian spice.  Also,
it was vulnerable to attnck by insects, while
real pepper i3 not.

Another source which made up o small part
af our deficit was the Malabar Const
of Indin. Thoogh the Indinns themselves con-
suthe vast cquantities of pepper, the Malabar
crop usunlly s so large that the rest of the
world gets some (page 414),

Time must pass belore pepper production
cames back to normal. In areas odcupied by
the Japanese, vines were left uncoltivated and
vaniched into tangled jungle undergrowth,
Large pepper ncreages were plowed up by the
Japanese to raise other crops.

Blaek and White [rom Sune Berry

Ralvaging the vines and re-gstablishing the
pepper industry s a slow, painstaking process,
Wild pepper vines, when left  unattended,
grow L some 20 feet; cultivated ones are quil
to about hall that height, with better vieldx.
Herries turn from green o red.  Adter they
are dried by sun or fire, they become black,
wrinkled peppercorns, like BB shot. “Then
they arve ready for export and grinding.

Mokt pepper used in this country is black.
White pepper comes from the same herry, but
has its outer shell removed before grinding.
White peppet, slightly less pungent than black,
5 used in mayonnaize and other prepani-
tions where dark specks are undesirnble (page
403). |

Red pepper is oot a relative of black, or
Piper nigrum, but = produced by grinding

The National Geographic Magazine

the dried podded fruits of the genus Ca rni{‘#m-
This shrub originated in Central and South
America, but pow grows in virtually all warmer
climes. The small, very acrid r= known
as chilies are used whole for pickling purposes
of are ground to malke cayenne pepper,

The most fiery tvpes of red peppers grow
in British Africa and are known as Momhasa,
sierra Leone, or Zanzibar chilies, Most vari-
eties used Dy the Anierican spice trade are
produced in Louisinna, South Carolina, Misstis-
sipy, California, Tesas, Washington, Florida,
and Mexico, A super-hol varety, apt to
hlister the tongue if used too freely, is the
ihasco, from which the famous sance is made,

A popular product of red pepper is pap-
rikn, made from the mildest tvpe of the Cop-
sicpm fumily.  For some varieties, stems.
spedls, and inside veins are removed; for athors,
the whole pods are ground. The best types
come from Hungary ond Spain; other pro-
ducers are Portugal, Bulgaria, Yugoslavia,
Chile, and Algerin.  Domestic prodoction is
Increasing, notobly in Washington, Louisiana,
South Carolina, and Florida,

Besides adding an appetizing red color to
foods, paprikn imparts a mild. pleasing Qavor.
Prof. Albert von Szent-Gyorgyi, of the Uni-
versity of Szeged, Hungary, won the 1937
Nobel prize in medicing for discovering that
paprika was rich in vitamin

Paprika Turns Canaries Red

Fed to canary birds, paprika turns their
lumage red. It improves the colomtion of

tcherv-reared trout, Paprika i= also called
“pimiento”—not 1o be confused with “pi-
mento,” another nome Tor allspice (page 4200,

One large spice firm, R. T, French Com.
pany, of Rochester, New York, i a large
<upplier of birdseed. Canary fanciers who
tire of the standard vellow are urged by
French to add a little paprika to the birds’
diet. Soon they may be surprised to have
red pets!

Spices ‘are: again  available, though im-
porters worry about the effects of unrest in
Indonesis.  Daily buving orders fiashed by
cable or radio from American importers o
their agents in trading centers set in motion &
complex, far-flung svstem linking everyone’s
dinner tahle with men and women toiling in
fields and jungles thousands of miles away,

My exploration of the spice indusiry began
in Baltimore. Hard by the Patapsco River
stinds the square, muany-windowed concrete
home of MeCormick and Company, the world's
largest spice and extract house {page 4007,
The building's eastern windows look across
the cobbled expanse of Light Street and down
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In 1837 twa of Henry Slade’s sons, David
and Levi, conceived Lhu ilen of grinding spices
in the mill. Until then spices had been sold
to the housewife whole, and cach kitchen had
its own hond grinder (poge 404). Pépper-
coms were ground on the table in casters with

o little crank on the top—a practice {ollowed
h}' many persons even today,

A New Indusiry |s Born

Diavid and Levi Slade ground up half a
barrel of cinnamon, slung it between two poles,
and trudzed off across the marshes o Boston.
There they wld their cnoamon, o local
grocers. and o new industry—spice grinding—
was horn,

Thisz nlzo was bhormn the D, & L, Slade
Company, whose trademurk adoms contniners
of every known spice, condiment, and extract
bought txday by thousands of New Fngland
housewives.  David Slade’s grandsons carry
on the business (page 402).

No longer, however, does the “spice  mill
on the marsh™ depend upon the rise nnd fall
of Mill Creek’'s tides. Some of the ald water-
powersd machinery is still there, but beside
it stands electrically driven equipment.

The charter granting the Slade mill excho-
sive. rights to Mill Creek power  provided
—anil still does—that the mill must at all
times: be ready to grind grain for any citizen
of Chelsea, provided only that the grnin was
raised in Chelsen.

Carefully ed s one old grinding
wheel, n round stome that weighs 1,800
pounds,  No oone knows just how old it s
“It has alwavs heen there,” savs Norman 5.
ilhingham, the Slade grandsen who hends
the firm.

Another Boston firm, the Stickney & Poor
Spice Company, = the oldest importing con-
cern (page 415]).

Muost spice concerns have important side
lines, =uch as flavoring extracts, which are
solutioms in alcohol of the aromatic parts of
various plams: comdiments: and insecticides.

In Dijon, France, the firm of Grev-Poupon
has been in business simce 1777, and for many
of those wvears it sold only mustard. Now
there are other products, and branch factories
at Marzeille aml Pans.  Grev-Poupon muostard
is sold in-small grreshaped crocks. The recipe
i5 secret, but the makers pdmit thatr whine
wine is an important ingredient.

Bimgest consumer of spices i the meat-
packing incdustry,  Spice distributors give spe-
cial atiention to seosoning mixtures for such
products as sausage and linch meats; often
using [ormulas sopplied by the packers them-
selves,  In Chicago are firms specinlizing in

411

such service. They nlso supply special mix-
tures to canning and baking concemns,

Spice importers and brokers make up a
tight little commumnity in & tangle of nureow,
teeming streets near Lhe East River docks.,
in lower Manhattan,

To see a1 veternan dealer, T climbed (o the
second floor of a dingy building in Front
Street.  There, shortly before his denth, |
found Christopher Clarke behind a veperable
rolltop desk.  He might have stepped from
the pages of Dickens. Hhigh starched coliar,
clastic sleeve garters, and a benign, courtly
manner suggested o byvgone day when My,
Clarke mip;ht have been perfectly at home in
leﬂnus Mincing Lane, once thé world’s
spice capital and still an important center.

From hie sample room, lined with hoxes
and bins containing every known spice. issued
a beady seent which permeated the entire
building. This aroma blended with others
waiteild  from neighboring  coffee-roasting
houses andd Fulton Fish Mauarket,

Clintarmon and Cossin

Ushering me into the sample ronm, Mr.
Ularks reached into a box and drew forth a
lght-brown stick of bark, corled lengthwise,
He broke off a' piece.

“Taste this,” he said. He popped a piece
into his own mouth.

“It tastes like cinnamon,” T said,

“That's what it is,” Mr, Clarke said.
cinnamaon, from Cevion™ (page 403).

He reached into o second box and snapped
off another bit of bark which appeared idzm
tical with the first, “Now taste this,"” he said.

“Wo o difference,” I reported.  “It's still
CITTRIT .

“You're wrong,” Mr. Clarke =ald trigm-
phantly. “The zecond one is cassia, from
Ching and the East Indies, Takes an expert
like myvself to tell them apar.”

Mr. Clarke explained that in normal times
Ameriean palates seldom knew true cinnamon.
It used to be a pourmet’s conceit to demand
the Cevionese brand, but most exports in this
hemisphere went to Mexico for use in incenze
burners or for favoring chocolate.  Wartime
shifting of trade rouwtes kept cassin off the
market, but some true cinnamon teickled
through.  Both kinds are availnhle now,

Much colorful lore surrounds cinnamon and
cassin. Both are the dried bark of evergreen
trees of the laurel family, Clonamon s native:
to the Malabar Coast of Indin and Cevion
and s cultivited mainly on the Intter island.

The more full-bodied and aromatic cassia,
also known as Chinese cinnamon, §s used
commonly in ocookineg.  Salgon cassin, from

“True
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Far 23 cent
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=40 wholetale n the Pnited Siates.
flavor makes a Hobe o a lopg way
cfrciis, conbams three spice-bearing stigmas
our impaoris go into drags.  Hindlu

In the =same work, Sindbad the Sailor tells
of  yovagmg from Basra to an unidentified
sliand where ©1 LooK in &t greal store of pepper
and cloves and cinoamon in exchange for
coconuts,”  These spices he sold at a hand-
some profl an Baghdad,

Cassia 15 menbioned 1 early Chinese
herbids, ond a spice sappoased to be cnssia
wis mmported mto Egypt as eorly g8 the
| Tth century B. C.

A Liguid wath Two Purposes

In Chapter 30 of Exodue sweid clnnamon
and cassin are listed among the ingredients
of the holy oll used for apointing the Taber-
maclke and it= sacred vesssls, From the Book
of Proverbs, Chapter 7, we learn that o per-
ume was composéd of cinndamon, sloes, and
mvrrh.

Cinnamon and other spices were constilue

the howsewile receives o tiny package, it saffron’s strotg
Eich hlossom of Criocny sativny, & bulb resembling spring
spatny, Greoce, France, and Indis are cliel producens; most of
ik Lhitd forehends with soffron dve

ents ol ean d¢ Carmes, a preparation invented
it the Paris pharmacy of the Carmelite monlks
in 16ll.. Used internally as a cordial and
extermilly as a toilet witer, it achieved wide
popularity.,

Along with cloves, garlic. camphor, and
nther aromatics, cinnoman entered into (he
compadilion of a potemt brew known as the
‘vinegar of the four thieves." This was made
by four men who used it to ward off infection
while looting the homes of the dead and dving
during an 18th-century outbreak of the plague
in @ French city

Captured nnd brought to justice, the four
thieves were pardoned in return for the recipe
of their prophylactic, |

In spite of the sharp distinction drawn by
the ancients bhetween cassin and cinmamon,
musl historians peree that their cinnamon wis
a Chinese product and bence o {orm of cassia.




(In Its Long Jouwmey from Vine to Shaker, Pepper Goes Through Many Cleaning Processes
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will "raugh up”™ the buarlap fibers te close the hale

one of the best graile
Whole seed b wsind in pickiine

Today, the word “cinnamon™ s accepted
ad covering both spices: dnly dealers and
specialized consumers, such gs bakers and
confectioners, differentiste botween varieties.
The fne powieler sl moco ll_ﬂr_t_' ITHRY & nLain
the bark of hoth trees

-‘..J.':l:' -i.]l]ll.:llljlll! Lreee {:— rl'!-.‘lrll.' fii L’.i'lu'lf' s i|__l:
bark when about six venrs old.  Branches ore
cut cloge to the ground, then taken to a shelter
'|'|']Iu|:'f'|‘ the hirk |= :I_'!I:|I'L'L'|.| i |||||u h-:n.'ti-m::.
As these drv. they curl and form the familizr
cinnamon sticks, or quills.  The proned stumps
send up new shootz which are ready for cutting
it within o vear,

Waste Pieces Are Useful

Cimnamen quills. graded according to &ize
color, quolity, and thicknes of bark, reach
world markets tied topether In bhunidles
Grinders break them into small pieces before
feeding them fnto thelr palverizine machines,

Nallimal Dengtuolelr Fernprupber Fihn B Flelibier
With o *Thiel” He Dvaws a Sample of Montana Mustard for Laboratory Test
When the workman at the Stickney & Poor Splee Company, Boston, withdrows the polbted tube he

dlustard, of Asdatic orwin, Bourivhes |n many lanids ] much
of the United States supply grows in Montonn, Califormia, and Washington,

Lincolnzshire, England, produces

Most bhowsebolders know mustord s puwilss ar as the prepaced table condiment

Lz :|'|'r'||'|||rr|'l| nre h.‘h_l.i_"-:- |"|f -'il':lhllﬂlln |'|'ii|:|.-'-
ur waste meces, from which the essentinl oil,
useful as an antiseptic and in dentifrices and
perfumes, is extracted by distillation.

Venetinn and Genoese sailors, pioneers in
the spice trade, met camvans from the Ovient
anel sold their carmoes at exorbitant prices,
Wealth  socomulates] from spice=  and  silks
helped build many of Venice's architectural
glories in the Middle Ages.

Wecanse of the mimculous Improvement
thev made in foods, spices came o be
regatded as a necessity,  The rich would pay
any price; the poor hoarded the few small
grams they could buy, No wonder the trade
wins profitable!

Variows medicinal properties, hesides, were
rightly or wrongly assigned 1o spices.  Cloves,
coriamder, nulmeg, conamon—these  and
cothers were believed capabde of curing o long
st of s rmneinge from leprosy o insomnia,
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gl al i twidl il (i FafiTion Tl 1o Tainkss
With a Power Saw He Cuts Chinese Cassin Bark into Short Lengths for Grinding

From thls operstor in the McCormbck plant in Balbimaee the sticks go 1o 3 cracking machine to be hroken
mntn smmller i Then final malfing and sitting prodoce the birown, velvety, arnmatic powder salel In grocer)
storrs.  Cassin reaches the jprindiets packed tightly in Gber huless: Most people nre amable o detingaish
Lt wioeem bt amdd ts plose relative, ciiinamess, which grows mudaly in Cevion (poaoe 411

The Venetian traveler Marco Polo ree  Queen of Spain outhiited him with three snall
turned from the Orient with tales of seeing vesaels and sent him off.

cassig and ginger growing in Chinn, ¢loves m Columbus satled westward ond found land
lavat, umd pepper and cinnamon. (cassia) on —but it was not the coveted spice lands of
the Maolabar Coast of ITndin.® NS,

Fight wvears belore the Great Admirm
death, the Portupuese Vasco da Gama reached

Navigators and merchants who read Polo® I'ndin by sailing around Africa;, He out-
account bewan to think that if anyome could pmnegversd the Mohammedan traders, egtib-
fond an all-sea route 0o Indin ond so obviale  Jiched mercantile  relations with the native
the difficulties encountered by Polo, he maght  pylers, and returned with spices and  other
make 0 fortune by sailing off to Indin [or a  gylpabiles. At last Portugal haed a trade route
loald uf spices, with the East.f

1 I-1ri-....|.|..-.' Columbme, growing op in
Genoa with Marco Fulo's “"1"."'15 A5 ENC U . pda) ™ Narusas Croosarsic MAGALINE, Novimber
spirntion, came to manbood with the idea of ...
; wedtward Ly rem |3 Asin, He found it b See “Paithfindor of the East (Vasco da Gama
difficult to get support. At last the King and Naposan Geoosarsne. Macazse. November, 1937

Mareo Polo's Tules Spur Exploration

¢ See “Worlil's Grutest Overland Explorer (Marco




Spices, the Fssence of Geography

By this time, the price of pepper in Furope
biad risen bevond the reach of anvone bul
specilators and noblemen. When Da Gami
returned, Mortugal forthwith set about keeping
the price of pepper as pear the old carnvan
frgures us possible,

Iiscovery of the Moluccas

Laiter, the Portuguess explorers ventured
into the waters east of Indis, went into the
Sundn Strait, passed Jova, and discovered
the Moluccas, the “Spice lslands,™ *

The Moluccus are a group of hali-sub-
merged mountains surrounded by the Phitip-
pines on the north, New Guinea on the east,
Timor on the south, and Celebes an the west,
On the tops of these mountain peaks spice
trees fourished. The islands were unim-
portant {or anything but spice. but this alone
was sufficient tu‘f)ut the Muoluccas on every
miap of the world,

When the Portuguese, with their right of
priority established by Da Gama's discoveries,
took up residence in India and elsewhere, other
strong countries began laving plane to break
Portugal's spice monopaly,

At “Golden Goa,"” capital of Portugal’s Far
East empire, the Portugoese East Indig Com-
pany exploited the sale of spices and bareed
interlopers.  Thiring the 16th century, when
Portugal was muaster of the spice trade, some
of the finest buildings in the country’s history
were erected. T

The Dutch first successiully competed for
ih;r_lmtlc by following the Portuguese around
ST,

Although the Portuguese had opened the
way, il was the Dutch whn brought to jis
eemith the highly competitive Fast Tndia trade.

In 1600 Queen Elizabeth organized the
Hritish Kast Indin Company to combat Por-
lugiiese trode,

Al the same time, the Portoguese werp
finding their hands full with the Dutch, and
finally were conguered by them.  Then the
British came in, but the Dutch suceessiully
resisted them and became the rulers of the
East Imdies.

Urver  Portuguese opposition  the Dutch
seized Amboina, an island in the Bandy Sea,
andd mudde it a base of operations from which
they could obitain the rest of the Mohliccas,
Ambaoina contained what was prolably the
largest clove plantation in-all the Fast Indies:
amd at that time cloves commanded tremen-
dlous prices in Europe.  Cloves brought back
by one of Magellan's ships were sold for
more than the entire cnst of the three-vear
expedition t

Amboina also had nutmeg, cinnamon, cassia,
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and pepper.  The spices of Amboina, Ternate,
nnd the Banda Islands would enrich all of
the Netherlands, The Dutch thereupon made
n spice monapoly their goal,

Un other near-by slands there were pepper
vines and ¢love and nutmez trees.  The Dutch
invaded them at night and destroyed the trees
and vines, so that no one else should profit
by the sule of spices,

But Nature, unsympathetic to Dutch am-
hitions, permitted spices to grow alike on
dther tropic islands of the French, the Ene-

lish, amdl the ﬂ&;pun'u-.h,

Cinnamon, almest as valuable as cloves and
pepper, wax most abundanl on the island of
Cevion. By 16358 the Dutch had driven the
Porfuguese ont of Cevlon, Under their rule
the Cevlonese brought the cultivation of cinna-
mon (o ils peak, only to see o new master,
the Hritish East India Company, take over
in 1796, Cimnamon remained o British
mondgpoly ontil 1833,

Two derivatives are sometimes given for
the word “clove”™ —the French cfon and the
spunish efave, both meaning “nail"  The
little “pails™ grow on small evergreen trees
of the myrtle family, Early mariners reported
thut under the tropic sun the trees exudid a

powerful odor that could be smelled far ofi-
shore.

Nutmeg Tree Produces Two Spices

The mutmez tree i3 unique in that it pro.
duces two spices {page 418). When the outer
htisk of the hlike fruit i= removed, it
revieals a lacy, scarlet membrane. This is
mace, carcfully removed and doed in the
sun., LUUnder the mace is a brown kemel con-
taiming the seed, or nutmeg.

The fact that nutmeg trees vielded two
spices tonk some time to register in the minds
of Amsterdam spice merchants.

At one time there wis more demand {or
mace than for nutmeg in Europe, and the
crusty old traders ordered, “Cut down half

* See “Abrplanes Come 1o the Ides of Spice™ lw
Mavourd Owen Willinms, Natwosac  Groonasine
Manwrse, May, 1941,

Foee, In the  Natwowar Grooparamm  Macdigise:
“Portugal Is Different,” by Clement E. Conger. No-
viernber, 1948 "Lastles and Progees iy Portugal ™
W. Robert Moone, February, 1938 ; “ Altitadinal Jour-
ney Theough Portuegsl” by Hurmet Chalmers Adams,
Novembsor, 1977 “Lishon, the Chy of the Friemlh
Bay," by Ch#ford Alblon Tinker. November, 1823
amd “Lisbon—Gatewsy 1o Wirring Europe,” v Hnr-
vy Klemmer, Avgust, 1041,

T 5ee “Grentesl Voyvuee o the Annols of the Sea
(Mugellun) " Namonar Grocearore Maowrse De-
cetber, 1957,

15er, in the Narwsar Gemwarinie Macasmyi-
“Ceylon, Dlend of the ‘Lion People. ™ by Hidén
Trybolowski Gilles, July, 1044
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Peuchlike Froits of Grenads Motmeg Trees Yield Two Spices

Amsteritam merchants wsed fo belbeve that noimeg and mace came from separpte tress.  Sioee the latier
beought higher prices, they ordered more “mace trees” planted aod muthsees desteoved !  Later, they leamed
Lhat muaee 15 the lacy, scarlet membrooe covering the oot thst conloins the sted, oF nutmeg

Wt bl Cleagra ity Mdegrapdies W I Winiie

Crnger Comes from Many Lands, bt Jamaiean’s Leads 10 Sharp, Spiev Ouality

PrEad Gul On the soruine-rodif 'Hoor of 8 Kinegsion warrhouse gre bneerhle bits ol one af the vides S[IICEE,
Like turmeric, 4 member ol the same family, ginger grows underground.
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Girandma’s Remedy, a Piping Hot Muostard Plaster, Holds Its (hwvn 0 o Day of
Viiracle Dirugs

The nurse stirs a misture of powdeeed mustind. flour, and cold water. b be aprend un o gaum COT e

"Thes

abl sppled o the phitbent's Lack,
near the siin's suriace

Rt || RESTREES T
Years ago, mustard plasters were used even in poeumoniy cases.

W [ R FTEET,
Jraay sknn

cenerale emoigh et 1o norewss  Dlaend

T

il fand them helplol im ioeuiibe mines colds ang conrestinna

the nuimeg trees amd plant more mace!”
To prevent nuimegs from germinating xnid
thereby from prowing eldiewhere, the [Dutch
kepl those ready (or shipplng In a lime bath
for three months, Al therefore, bhove n white
cigtiinge al Il'|||t' Waler, Ll!JII o A l||II'||-|.:|.' 1||I":..'
are still whitenid—soame sav hedause of bri-
dition, others because the ime prevents insect
infestation

Maloys colled the nutmeg the pafe.  One
supterstition wis that 1t would grow only
within the =sound of sarf
=ami hsiories recon] an

mcident of the

15th dentury when Pierre Polvree, siehiminis-
trator of Ile de France, now Mauritius, paid
A visit to the governor of Amboina.

A Visitor Smuddéles Sceeds

Poivre 13 reportet] 1o hive asked politely to
be shiown the nutmeg plantations. The gover-
nor, vieldine to his guest’s requesi, may have
driven him aroumd the island o view the trees
ull of Deantitul froit.

When Poivre left Amboina, he had both
nutmeg angd clovie 4eeds hidden on his [
sor. He took his trophies to Magritius, east
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of Muadagascar, amd grew trees from  them.

Ginger was planted on the Moluceas from
roots birought from Chinae. 1t 58 purple-and-
vellow-flowered reedlike plant, whose thick,
pungent, aml tuberous roots were dug and
scraped, and then dried or candied for com-
METEe,

Lang belore Euwropeans had  become  ac-
quainted with i, the Eust knew and revered
ginger, weing it for a favor, as a candy, and
nlso as nomedicine, Ginger was not enltfvated
on a Iarge scale until the Spanish planted it
on Jamaica in the West Indies.

Discoveries in the West Indies

While turmoil raged in the East Indies,
the Spaniards were making rare discoveries
i the West Indies and in Mexico, Among
themn was n West Indian tree called the
pimen o,

Its fruit contoined a fMavor like cloves,
nutmee, and cinnamon combined and was
known as allspice.  There also were cacan,
vanilla, and fiery red peppers.

Spices played a part in the growth of the
United States, Soon after the Revolutionary
War the American merchant marine canie into
existence.

With the former colanial trade routes now
closed to Americans, they looked far afield for
new ports and new trade ropies,

A New York ship, the Empress of China,
opened the Chinn trade with Canton im 1784,
Massachusetis shipowners became rich. and
with profits from their cargoes of ten, silks,
shices, chinaware, and other romantic wares
they built many of the white houses that still
stund,

Copt, Junnthon Carnes, of Sulem, loaded a
cargo of pepper in Sumatra in 17%] and sold
it back home for a profit of 700 percent,
For a time Solem was called the “Pepper
Port." In 1505 the United States exported
more than 7,500,000 pounds of pepper, much
of which had previously been landed in Salem,

Yankee sea caplains brought back from
the poris of Indin itself a new flavor in the
repertory of American foods, That was ¢urry,
a subtle blending of several of those fmous
spices which have gone into the making of
history.

Occidentals know anly one CUITY; in Indin
each kind of fish and fow) has fi= own blend
of curry &pice.

Curries in Indin give zest to commonplace

black pepper, long

The National Geograplic Magazine

rice, Omne favorite curry recipe 18 composed
of corinmider seed, Madras turmeric, cinnamon.
cimmin seed, cardamom seed, femmpgreek seed,
Jamaica ginger., cayenné pepper, pimento,
pepper, cloves, and nutmeg.

Men who deal in spices today compete
hriskly, but their operations are a far cry
irom the tricks of the trade of a few centuries

McCormick, French, Slade, and dozens
of other competitors throughout the United
States dre united for their common good in
the American Spice Trade Assoctation, one
of whose principal aims is o educate Ameri-
cun cooks in the proper use of spices, Its
influence i wide-spread, since the United
States is the world’s major market for spices
todny (page 410).

The association maintains a stafi of tech-
nical experts who are forever on the loakout
for new. spice sources and wavs o use them.
For many years practically all mustard seed
wis grown in Europe, South America, and
Indin; now much of the American ﬂ.:.thIy
comes from California, Montana, und Wash-
ington. The fnest mustard, however, still
grows in Lincolnshice, England,

Croshy Galpe's big moment comes once i
vear when he helps plan the menu for the
association's annual dinner, which draws spice
merchants, all discriminating  trenchermen,
from every part of the United States:

He prints the meno on his private press.
He always gives it a distinctive touch, such
as using, imstead of ink, a yellow dve made
itom saffron, one of his favorite spices.

Shakespeare Wrote of Spices

A recent menu bears n féw Shukespearean
words on the subject of spices in which Clown,
in Tie Winter's Tale, lists his needs for a
Boheéminn sheepshearing feast: “T must have
saffron to colour the warden pies. mace: dates
—none, that's out of my note; nutmegs,
seven) g race or two of ginger, but that T
miy  heg; four pounds of prunes, and as
many of raisins o' th" sun."

Spice men show no alarm at reports that
concentrited Havors, made by the
essential otls of spices. will someday take the
place of whole spices. They feel that man
will be eating products of plantation and
farmy, and not the test tube, for many cen-
tries 1o come,

“Nothing beats Nature,” they say,

Nutice of change of address for your Navtonas Guoctirme Macszisk showld be recefved i the ofices
of the Natiomal Geeogropkic Society by the first of the month to afect the following month’s fuue. Faor
dithlancg, 8] vou dewre (Re gddress changed for yowr May member, The Society should be notified of your

new adderss mod keter than April firil.

He swre Lo include yonur goptolizome member,
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Cock-a-doodle don'’t!
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HEM voul |*.'.-:- A mulestone in vaur Glifeer.
there § always the templtation (o

little crowing
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For instance, National Life insurance tn torgce
i totals over a billion dollars. That's a Lot
of 'lfe insursnoe, As @ matter of fRet, ot of
the mare than 500 hie compinics 1n [ 'mited
Soes, only 28 have Lo ed this dllor-dallar
mark. 3o probably we could b given for
making qiuiee 8 hiss aboor i Bur acrually

what's belnnd this bullion

i

R e’

The real point, it seems to us, 15 that al-
maoast 200,000 ]'n_-n!ﬂh.' all over the country
have chosen our mutuil company to help
them become hnancially imh.-lu_-mlq;nl:-

"Sev yorr Naltfonal Life nnderwriter c

il feast ovce g veaar'”

FOUNIFED 18550
A MUTUAL COMPANY
OWNED Y ITs TOLIHSY HOLDERS

COFyYRIQET (ELE HATIVYAL BTFE JHELURALAYTE DSHPEFLMRY

Famihes and individuals — they have hopes
and plans for the fuiure which they value
at one billion dollars — and they have
placed them in our hands -

This mikes us feel |'."r||I.:-.| and humhle
At the same ome; hat s why we re nor doing
much crowing

B when we mud] oue thiose maonchly checks

and  stop o thaink what each one meang —
a deserving student sent 1o college a tarthes
less family held topether under s own root
matackined n Jdevent comion

. an elderly couple retired o well-rarned
lessuire -

That's when we really feel like crowing!

B Widow

NATIONAL LIFE

lnswrance Company

INTEskE FPICE — AT FELIFR

VERMONT

FOLID AS THE GRANITE HILLS OF VERMONT




See CANADA
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HERSELF GREETS YOU
7 WHEN YOU ENTER THIS MAGIC DOORWAY
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plecwed with mony thoughtful courteses

urlesles | . | delightzd with
3 o e supers cunineg, 1arved with vimn
' This = differani
|L :

agd wing or champaane.
. tha i Fronce frealf

. Troym the vary ator]
o7 YOuUr tTHp. .Il'lr"d a1 yoy 'I.|.'.F“IE!r!I I'.'_.-.-.-.'_nr.;| I_.Jr.._||_.|_ 1A your Iysurioug
4 | Comes

the newmibhype, long-range Conaleliation
and comrlorfobls |

vou re relpxed
. abave the weolhor
- .

n the care of vereran
oir Crews l:I-I'|I;| 'I'."AI'J-EJ'lErII'.:I"I:' in avgrwoiol ‘.I-,.-.I'|[|_
\",A!H. HMHH l -
Wmm1r

v go...GO

FRANCE

30 YEARS OF OVERWATER FLYING

i -
1 - - - =
] = - i
o U = -
% 3 I‘I- M ..
K
! L
-
. L ] ]
HELETH d e AR EE
i .ﬂ-l:“ L
.ll"l-I

-I_'h' 't DAILY FLIGHTS FROM NEW YORK "Galdvin Camet gt Tore ollal
_5_.1- S I : '-'i,, l":"'l Fridegy . Opis flight each wesk froon Bowton Apply o your
‘..i'“_.-_-*;l‘ ! ‘:"".Itf-,"‘-., Abrline, 883 Sth Ave., M. Y. 22; 415 Boy laten 59
g KB

lenper Hight svely
TRAYEL ACE™T =r Fre
+7 5 Waobash Ava

b Miaticool
Bogtan Td; T&TF VN7 St W Weiskimgton, O, €
o Chitoga 3y 310 Weet &th Sb, Les Angeles 14) 210 Pesr St

Sait Fronilgog i,



“—They perfect nature and are perfected by experience” —rrancis sacox
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IV hat these man-made gems mean o you

BYNTHETIC STAR SAPPHINES like thiz one, whicl
-'-1l|:| thee Dnest of lpture = shones ean 0] _||I Brq
i mmdde by sean,

Yes, Upion Carbide—which sinee 1942 hus made
'-:,1|||||-||| 4|_-.'-I-|J- fi31 [PNCCIFIE i=irainents Al
ptler mdustria) ses—toclay [l iares the bisvelpeeut
uf svithoti: star sapplires god rubiies fo) TETEYTHNY
WEET

But far more mprtant to all of u= ar
researel and technbeal skills L the winrk with
extremes of heat and colid, with yaeoums and tres
METHTTTE ressllies ., . that lie bebind thes =1 ptri
jewels. Thie research and skills that prrned e 1o
day # debfer materinls aed by induastry in lurn-
mg ot i borless prosduete :

Tho same research that brinss these man-made
stars within oar resch ... brings wse e, mianes
ke leathier and rubler. I also ofves us today's
fetter fond. o lothiirrg, s shelter. 1t he ‘I|' Lj s :---.i-|

dhzense, 11 mproves Gur hedtimg and lightine 1's

Frufp raerkesl JrowdneTa
Liste Tk = |4 <LEL.1 Acwivlene = YWHOPA

I.L.llll_lli L iTrtiisd - I-\.Il.il:l-.l I

TLME amd | HEE Mmcyresseyg 4 ¥ WEPHEETE LINGARIS LilEMTTALS Ll

i Parth of oigr awilrer, saler b inferrlalion syetems

-Ir...'I'il':'

Fhis

Feiipary &

I'""'Il"l'.- it
.'I _I.I.I 155 II. _|||

T nta

I'-I"-I."'-lll' ] |il?| K LR

FaséF s

Elie ik

FREE: Vi mee (moifes
ia lavuff T

[AEeL 1 TIyTEL.

|

w o THITRE TP W

-I.

PR W eEn e il 1 Pl

i ||'|-..|| e

I“|I- ii IIIII

ol Mloafic,

[]
B s

- LH Jllll-_jl--. Il iipfp=s

| | i)l |III||:| MLy |r| L] ||I|II| i r'll.'l.

-lllll'l:lll.l| "'I|II 1 |I|I

rfenly, f errtrona, Gattrs. and

g T R

Fredreridd o puiterimis ., . i

i

ALY T [ e ret -I||||'|JI_||'|-|"

| i ;
F ey ==
i o R g
R o
- * 10T

' iF§j i i i 1
vila, Glaera, .‘:ﬂ.ﬂ_-._'&.'.-.

o
'\{%:} ||'

| x1to8 CARBIDI

ANDE CAREGWNF

L

NAEFLITI
Tl

F &3 NL

I R ME |

of dhviaddine pud €mits ipelnide

ErEwe; \
R N L
atliue

i | L]

=THEET

CORPORATTION

Il.l..Ll‘ .!llIJILI-_FH l..|

I.'I-I'I" 1
Fleeizinl
1 Wit le

i 1 & [
vV EMYLITE Mastua

HAYNER STELLITE Allow



Coulant be greater ---
coulant be grander!
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Enter through beautiful
Gallatin Gateway

To gee Yellowstona at itz best, vou'll want
to enter via The Milwaukee Hoad's stcenic
Giallatin Gateway. You get 85 extra miles
of mountain motoring through Montana's
dude ranch country. And what a world of
wonders lies ahead,

America’s ereatest vacationland offers the
mystery of Old Faithful and scores of other
povsers . . the beauty of the Grand Canyvon

with its thunderimg waterfalls . . . the
enchantment of mile-high Yellowstone Lake
hear, elk and buffalo . . | fine hotels,

FREE ILLUSTRATED FOLDER

_tells about Yellowsione and the Rockv
Mountain dude ranch country. Write H.
Seneatacken, Passenger "'raffic Manager,
97 Union Station, Chicago 6, Illinois

THE M ILWAUKEE
Rﬂi"n af i -Illn'J ; |I-I :I ;.- h”-.u e
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Let Qregon's 37-poge lvitrated booklst help
you plon. . . . Send lodoy For your FREE copy.



Which ¢ of Traveler are Yo ?

LOUNGER 7

There's n&q tion I:l- rr‘*. st

Go Pullman

THE =AFEST, MOST COMF FORTARLE WAY
'I'ﬂ GET HERE!




What's
hehind

the

dial ?

Behind the dial is the heart of your business—your records! Think—how could
you continue after fire destroyed your inventorv records, accounts receivable,
tax records, deeds and contracts? How could you even establish proof of loss to
collect your fire insurance? 4 out of 10 firms never reopen after losing their

records! That’s why your sefe is so important!

How You Can Be Sure Of Your Safe

Look for the lebel of the Underwritors'

Laboratories, Inc., on vour safe. Don't trust
any-safe that doesn't have it! Modern Maosler

aafes pass their toughest tests with
plenty to spare—you can depend on Mosler,

There's a Mosler safe to meet your

requirementis exnctly, at less than you'd
expect to pay. Find sut about it now, ety i
before fire strikes! Fill in the coupon resistive chest far daal grotectian
below and mail it mow, against fire and burglary.

7 Mosler
Safec

Main Office: 320 Fifth Avenua, New York 1, M. Y.
Dealen in principel citien,  Factories: Hamilion, .
Lorgeil Bullders of Sales ond Vaulla in the Workd

Budiders of (e U.5.
Gold Storage Vaoli Deors
at Fert Knox, Ky.




The Fine Stationery in the Flain box
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That's my traveling secretary — the new
Electronic TIME-MASTER
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Listen to THE RAILROAD HOUR, presenting the world's greot

*

musical sthows. Every Mondoy evening over the ABC Metwork, *‘
B-8-45 Eostern, Mountain, end Pacific Time; 7-7:35 Centiul Time.



For guck-lraening ot home . . ,

For staring the lrogen leod you buy
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Now! Save on every food dollar

—yet eat like a millionaire!
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Center of the Stage

Ulne new Industry after another taukes the
~||.IIJ|JI::iI.I. when the insparing story of the
Sotthland s tremiendons imdustrializatio

1= tordid,

Avainst a backeround of traditional
charm and hitorie beautv., L., s pported
by a full cast of natoral advantages and
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SOUTHERN RAILWAY SY

old. are thrniving, rrowing, and facing the

foture with conhdence . . o all glong the

SN mi)e Southern Bolway Svetem.

[n this ereat Todusteiial droma there'™s a

vital anl [l'l'lJrlti.Il__' prari Lo varir favtory,

“Lonk Ahead —Look South!”

STEM

The Southern Serves the South
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appenred to her one day and said; "'l am giving vou an Enchaned Mirrar, When
you lovk in it vou will see and hear things thot are far away—evin to the Tariliest corners
of the earth I“""""__'JI ity skilled musicians will JII-_I::I lor o aned learned men will
spesk to you. This Enchanted Mirror will bring 1o vou much pleasure and dlew pHer
understanding. so that vou may live your life in wisdom and hat o pripesss,

There is no more precions 2ift that | ean give.™
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WHEARY
ond “Littls Coloned.”
Disdinctive companicns
in mellow, handcrafied
leathers. Al Wheary

dealers af wrife Dapt,
204 for foldes

WHERRY, INC., RACINE, WIS,

| You ore inwited 1o vzl our exltensive ||
'- 1
i .:_.i:L' i3 sl dining  reom dingiays I'||_
_|.I = oll purchoses rowsh b.

] £ 17

'l ] ||| | "':-l Ik :||.::|-"-. F"-. 1% T 'Illll
| l .
i piyle _|l-.| voaluse {ot In excoss of price.

MNORTHERN Fun-u LRE Cl'._"u'-.-'F'H-.H'r'
Ehewvrieemra in Vs Puiliwchy erlies
BOSTOM &« CHACATHDY = CVHCINMAT = CLIVELAMND ! p
Ll - _1In'.:|l = HAPRLLE CITV » SiiWaALELE '_ i
W ISMTAFOH IS e url.I:T.:'uru . Fllll.l."erlll'J. ml“'-"m MAME TO '.
FITTRELEGH &« BT UHE » STRALLNE « BHERO TS AM | | RIMEMBER M LUSGAGE"

Wonderful for vacanons, sure hub of
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—r— 4 : brighter, happier way of life for
e 3¢ - R thousands of new Mrmanent rendents
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" FREE: MIAMI'S STORY IN FULL COLOR 2 lifesis

lwek for a lifectime!
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F ® BARGAIN GUIDE
SAVES YOU REAL MONEY ON RADID,
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—on the
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From early May to lals November. Tenneasss M B-ap ing
s an ideal Vaocofion Laond. Every month has Inkeria di. comale
ils own appecl. From ihe i ecxly wild man i w in
fower bloom la Apell through magnificen ment. aosolaime
Ahedodendron disploys Ila Juna o fhe gor- ’ afinamani a
geaus Fall coloring ending in November. you gt | al J
will find Tennsssse enirancing. Economical EVEA MOiE COn
too! Accommodotiona cosl lssa thoan ln most Lk Bt e - 2o 1)

siates. 1l you did nol gel your FREE copy ol
the silver book, “Tennsssse™ lowl yeaor. send

tor your copy NOWI
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And, Believe Me, I'm Grateful to

Modern Electronics

FEFE HﬂDKLET

Learn what modern science 15 doing to solve problems
of hearing loss for people cruelly handicapped. New,

tiny, electrontc device gives new ||L-5--_'. '
D e i i Tt al ey et ';;-Ii'. iuil'. 11 mandx. SEND COUPON NOW FOR YOUR FREE BODKI

BELTONE HEANIMG AID OO.. DEFT. MATG-T
18530 W. i9th STREET, CHICAGD 8, ILL.
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. TheLand of
Encha{ltment

Limitless horizans stretching away as fur as the eye can
e ... FUgged mountain ranges, covered with millions
of acres af primeval forese harog to amethyst in
the distance ... the lingering romance of Spanish
cvaypieiidaalares and sncient Spanish culture, of picneer
and robust Od W est, of prctoresque Indian paebloc and
the throbbing rhythm of age-old ceremonial dances

. & Jand of colar, of romance and action, of peace
and solitude! lis very vaitness will enthrall you, and
whether you wish to lare ar i fineg Guest Ranches in
the dry, ovigurating air under brilliant sunshine from
turgquoise skies, explore ity great virgin wilderness
hroems, visit jts many historic sives including eighi
Nationsl Moauments and Carlsbad Caverns Nacional
Park, photograph i majestic scenic beauty, or merely
commung with yourself wmids sisrroundings that words
can never describo, this Land of Enchanment will
fascingie yoil Share 1t with us, youll never forger it

| | NEW MEXICO STATE TOURIST BUREAL |
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Cruise in the Sun

to the fascinating ports of the Orient

Enfov 41 lasy dave on the $5 PRESIDENT WILSON or

Ha, PPRHESIRESNT e LEVELANT — draarriean ‘8 PEFiawd I|'||:u.|'|| eiir |rr|:_'|'“|r_1. Tieters

Baw s Ihe lime la 4ot away fram i ol Party of call: S5an Francieco and Lo
L1t I‘:U"E_” in the sun while you i l.-l'll_:|'|:|l"'-I o Honolulu, Manila. Hono
:|||'|'_-'_I|||_|- 1o Hawail, the Fhilippiness ||:|:||-_J_ fl'"ll'l-_.l"liu'i. Kabes. ¥Yokohaoma )
Lhing gand Jopon, 11"y a wondsslul Lifs SMat off varoges ol La: Angeing 53 7 pori
Ot %l =0 famjelnlady il ferenl worlid mF ol
" whete you ll live in o boouwtiful ai Your choice of crudine. . 5 5 Pretidend
cEcHEDn-ED afslddandm, youl headguor A Hwen salls Trem Som froncsico Maore b
tats @i seo and ohrood. You'll anjoy Y0 Moy 20 ond July & 5.5 Prasident
dalicious meals, aad Your sersice skl Clevaloneg saifs fram %an Froncisce
e Ihe finni. Dech sporls, swimming, April 29, June 1 and August 3

cmrtins I._T.l:l||:".'l'—-4|| Fe#ie &l mare Fas
Yo pisdhilire

If vl htier The lime, ofon o ||:---:||_':'|
Ksund - Ihe -Wosld cruise nbecited the
"I'-'ﬂ-ﬂl"'ll'l' sallinge — ie=e your Boadsd modern 5.5 President Ecik ar 5.5
Irov=4 aogent Hrenicimnd Monros.

HMEHIEHH PHESI“EHT LIHEE Yirur Amerdvan Hoted Abreerd

Lan Framsisen, Lox Angeies New Yok, Rawton, Wankingies, D 0, Chicage, Clewetand, Hunaloy m

Faor frea, calorful cruice baaklel, weite Amerpcon PFrendent Lioor
Dwpercimant G-32, M Coliformia & . Son Fromeiies & Culifarmng
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MANUFACTUNRING COMPAMY

Rocine, Wisconsmn

ALL IN A SINGLE VOLUME!
CONCISE

.« 0f tha Warld's

Famiour Men ood Women
.« Iram the Beglnnlng af
Hiatary fa Owir Oram Tlimes . ..
oad from Every Field of
Human Rciivity!
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Fishing i
Every lisherman needs” Fis ‘I
ing—What Tackls and 'l'l' T-L
=40 pagas of Hiahitisg hiAls, !'.'_-‘.':
pictures, South Bend
tackie., Wrnte loday!
NIP-I-DIDDEE
Mew, semi-woodleas
high:{loaling surlace
bait. Fish-teampling ac
tion. B Bnishes. 5/H o=
SOUTH BEND BAIT CO.
120 High 5t Sauth Hena 73, Ind

SOUTH BEND

A NAME FAMIHIS N H3HING

* FOR THOSE WHO CANNOT
OR SHOULD NOT CLIMB STAIRS

HACHIHE WORKS
West 1580 5, Mew Yark
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4 HOURS ol continuous recorded musi
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| | Wear False Teeth

yet my mouth feels
fresh, clean and cool-

thanks to Polident!”

" know that dental plates that feel hot and

sticky are o warnitng sign . . . 20 | soak my plais
in Polident 1o avoid Denfure Breoth "
Mrs. C. W, A.. Dayton, Ohio [
What a wonderful feehing to have a plate — =

|_ . J |: . | i - i i i
that feels [resh, clean and’ @i T il Sok wlite wr Wiidgh

b ne i'r'r_|_|||-||' I"I:l”ll dally - fiftean minules
: . I i " af rarii—Iid o Fieih,
Al oW :.;'||I|I'| 1T 1= o Know that there s cleansing sobation af

no Denture Breath to offend vour [omaly Folideni and wobe

Th r'.'.' I.: :

or frienis. No Brushing

Hemembier, dental plntes nosd thespecial
care Of 4 special denture cleanser. Use

Polident every day. It's quick, easy, eco-

nomical, efficient — the world's largest sell- POII Den
ing denture cleanser, I

Recommended by more dentists thon any other denfure cleanser

'ﬂﬂ. .! FALSE EE' ? Amazing New Cream Holds Tighter,
!

!

:':-—--1 3 sarry, | oon '{;E} Bring on thai Lﬂnﬁﬂr t_ha“ ﬂﬂ]thiﬂg !uu-ivE BVEr
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; A only ot sah ; vieck. | eu tried or double your money back
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anything nowl
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Lengthening His Waistline . . . Shortening His Life-Line

=i .

Like one oul of every Four people in
our eountry foday,. thism man woighs
myrre bhan he shoald.

If he losed those exoess pounds—
brings hin weipht down to normal aod
feew pam 08 e — hwe wil] ek ponad Fese] et tier,
Furthermore, fe wnll] probabiy Hive longer.
minttsties phow thatif weight tsmom than
L0 por conl o bove normu), life expeataney

W waunlly reduced about 20 per cent.

Dioetord sav one of the regsons over-
wiight tends to shorten [ife e Lhat it
puts an additional burden on the heart
nnd circulatory. svstem, It has
eetimmted that 10 pounds of oxten fot

|u_..--:;|

risgquire the development of a hall o
mile of blood yessels, o maintain this
wxoeas body fasue, the heart hae o work
harder, Fortunately, with good medieal
cure, otertoeighl oo wscedll v e eorreoted.,

g
o

i Th R R
i RO a4
l:HTI:E "I;'I-iHil - e s b g

il T et e

The Firsl stop in nny weighi
reducing programm 15 Lo ses | e
phvercinn, for only he ik quall-
Fred to determing YOUF ‘sl
iight. A aix-fool man weigh-
ing 1856 pounds may be 20
piunds overwedght i he has o
glight frame, while i he has g
lurge frame that welght conld
b considersd norimal.

Proper diet in smentin] for
eoniroel iing werghit, Mosl oyer
wiotir bt occum bevenuse Lhe bod v
takea 1 more food than 1t can
se wipy ps energy, amd the -
cesn i jlievd as (i The doctor
will [ood ke while
it g mors vour diet contains

lirmai

oneeh cesemiisn] eloments Lo

proteet genernl health,

By faithfully following the program your

Soctor sugpesia, 1L s generally possihle Lo
L weesigghit mterly, stendily, and safely. Faor
ofher J|.-|-.§||'|'I|J| information on this suljsct

pend for Metropolitan'=s free booklet, (a4 M

30.N, "Uverweight

Tivi nderweight,”

i

P M amrsin A5

Some axercise in METESREATY,
but ome should nol expect to
reciiee just by exeroizing, [ Mic-
tors warn You wouald have Lo

walk 36 miles to lose one
pound. SLEoTRIGUS e erciae mn Y
pigoy Incregse the appetite and
mdke il harder to reduce, So,
relv on vour physiciat o ree-
ouEnel the proper oxerciss,

Metropelitan Life

Insurance Company

i M EINE

Niw Youeu! i0, N_ Y.

TO VETERANS—IF YOU HAVE NATIONAL SERVICE LIFE INSURANCE—KEEP ITI
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These Greyhound features add up
to the smoothest, most relaxed ride on American Highways

Step aboard a Grevhound SuperCouch. sink
back 1in one of the deeply-cushioned, body-
comtoured easy chairs . . . and you'll konow
why Grevhound offers the most restful ride on
American highways. This skillfully designed
seat istandard équipment on thousands of
Cireyvhound buses), plus many other festures

of sdvenced engineering. make an hour's trip

GREYHOUND

or a cross-continentil our sn adventure in
relaxation. But SuperCoach combort dosn'
mean super-prices | Grevhound trovel w all
48 states, Canada, Mexico, codts far less per
mile thun nny other rvpe of transportation —

aff fr..l'n‘ﬁr”.l ¥ mEscly ais Eill"”'JliJ_'-: VREF R CaF,




Outstaedingly tatter| Poictive down-
isiakn liller —pinples—cdaeng —.ig-
e, Esstesd lo uperis Largr o3
Dty = auerrr lowel H||II'I|'I.'

Duistandiagty bfler | Liant, oylin
aripnd 14K gnld pEint—Rand
ground' [amater posd cominnk (Ban
amy Giher, Sixis2en writzsng 1r5iet
smooihest svw) dewesagei!

Ouitianfiagly BElter! Zendinely
nacinive bsianoei desggn @ dn-
nciies i Deauly prmyiles
imrdtEhieny wriding =532 ! Spetal

Maghermetnl” Cab withatands
hardesl uzsge! YNom Conmiier—
LR S1R R TTRE]

DytrianEmgly pEfer! Teliane o
NAF-Srang Syl Heeay pen snugly
wifhou] dangsr & lnpey pocinl
Will it spiead ar Dend under p=y
=gl comdiliuny

SHEAFFER’S SENTINEL Y

World’s Greatest \ Pen Value...

at 5o

Measured by any standord, Sheofler's Sentinel i today's
maost outitanding pen valwe. For Sheafer employs the
cottliest of all pen materials—the mest efficsent mechan-
icizl precisian—and the tkill of gHTn—d craftamen in creating
the pen you'll prize ot your constont componion, Try
sheaffer's Sentinel foday for o new writing experience!

W, A Sheaffer Pen Company
Fart Madison, lowo ond Molton, Onlario, Conodo

ERS

BISTINCTION

SANTENEL TH1IRE THREESSSHE

Pan_ 315 00— Peszil, $500
Stratpweier, §10 5
i - TN F CompiEle 5Se) $HIOD =0 l8d 1ax

A4 IETE 10 Bies Biomn andl Bisrk

4 WU
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n
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=l =]

= B ._EE-'HF makos ony pen write befier, ol longer. For sale ot all good dealera
— o P=rmoaeni or 'Woshoble, Edcluvive fop-well bottle throughout the United Stctes
¥ & ° makes pea fillimg gustk, cleon, =oay! and Canada.

A GIFT MEANS MUCH MORE WHEN IT'S MADE BY SHEAFFER'S



Users of Kodak Flash Bantam
Camera, Kodak 35 Comera,

or any other “miniature”

with £/6.3 lens or better
are offered this...

Double Reward —

wrth KDdHChFGme P'm l ﬂ,:,rggj.j_:, Kpdac

F '1-l-"t"lr;|:]!l'l

! '-='i"|| 1ant SCreel ) Proj= 5 .
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ke || | | 1 A | || |I'.;I :r"-. I I
[ | bl parevjeec Tl | el
1 £l | by il sensibl | | Il |
I | r Kodak dealer
Kodak Flosh Bantfam /4.5 Comern L' -5 BEFENR Y
g thility, Lumenizsl lens, 4 speimds to 12060
1 .I . i Pifs i il i gl B I! i
Kodak 35 Camera with ronge finder — |
lirig. 3 Fpeiscs th o K :_|. pl | i (=i T EET
' 2 Fibm ( or Black-amd-whits 50 plus ta

Kodoslide Projecter, Model 1A —['rojects hig, beilliam
oo af ot caldr sHder an-a howi o =
[uitide Profoctom, $47:

Kodaslide Table Viewar — A0 anverlo




name dn power -led Wit - MO BT

for thirly gyearnd
“MOTO-MOWER "

I|l'1"'|':|' puih o homl mower when you com
drive o "Maolo-Mower" budlders  aof
guthly power mowern foe |!1-I'.'p' WEors b
write lor llergturs gnd e nome ol iha

pearevt decler g MOTO-MIWER i
You—who like to tee off on a velvergreen warth insiling vpon
Cipiprse AEAInse a |‘|.1L:l-.-||||-|r o POWEND S 0. 7& pizes 0% w FI1T.
puins . . . who are exhilarated by swimming in
crystal-clear lakes . ., who relish the mope-of- M OTO - MOWER
wiur of 8 gume trout...who togle while SAD0 Woodwerd, DETEOIT 1

watching champion SPectiiior  Sports—you et ilimee 19019 {?ﬂﬂﬂ-ﬂ‘#

will mark Peanayvlvan for your own.

A great sports state

FPennsyivania spll a3 mure than halt fores

HANDSOME WAY TO

lands. HBrdie paths...tennis coures re- HOUSE BOOKS
SN - . historic shrines #re everywhiérs, Lottt Skt o iy S o Gk
Chur 5500 miles of well-stocked Ashing Add n section upward or sideways e

viour lbhrary grows. BEich wooel —juer -
ferech omk EEmuimE & Fmilatici wrEd il
o meahogany—orpet By dfkei] drEil afa
some . weor ke Eed Bialbed subbimet mEkern
(BT Rl e ases o asting
beauty. Sunpde. classic
desipr barowrtaes with
Ferrmbrhibiaps See ik
loigdl dlemled il Wreile
flabe-Weraleke Cu.,
Ml WO, Linrimnotl

N PO J|ul’_-' A M) acres of surtace wiiers
are havens for witer sports. Penonsylvama has
the hnest deer and bear buntiong 10 the East
Accommodationys range from camping
grounds o luxurous lodges

In wddition, eveéry personal prelerence will

hnd remews] and (oelbllmentio Peonsvlvyamia™s
spore of culmrn] and recreanonal wealth . .

g 11, Ohim,
Yes, vour vafation will bhe a refreshing ex- s % ' \ L
perience in hospiable, friendly Fennsylvania ' . I(m- rnlckt
.l N YOU DRIVE—=DEIV D SAFFT Y ‘ . SNCTIOMAL RDOKECASLS

sk —

PENNSYLVANTA  THE ROUND EARTH

FOR THE BRIGHTEST/DAYS OF YOUR YEAR ON FLAT PAPER

Migin ™ Al LA FRIE beusl i bascisaling,

o bed W owtendy i et -:".Il'II' Written and

dlustrnted by Society  cartographers  Wellman

- I;..!._|",:l.|,||||, il l_.E,_|_ i*s F. Ridd I|||.|_ i WITSEL

DPEFARTALFMNT OF COMMEIRCE MAREIGINEEG, FEMAA 1111 |-_ el o ! LCET 1l | |_ |l|'|ll| L :'.||"|I' il L ralBRbE, afl I

1= T i i I' L1 | i1 1] o] I!'I-. | 1 Il ”I
JEMES H, DUFF, Goveraar i - i .Ill' emaon ik | gy e I I
u"r ilere il Ay piopesriains II.!l ||. IRl PRt I s UHE RO

I i ';| 1w=T1 L el icw Fidr I| = II" .I-I-'I kY & T

il
';:J £ e hi' Her HEETa LS 4 S EIEEN L & == L 14 L H L il | LTI immtraimitenDn Tis ||||-| il
1 1E SRR R ¥
Crrta :'.|-||'. II'..I'.' il s O R i26 B RS
g R 7x LI Lot b iy J % derd eladwiiles oo pvaal
- -"I-'.'I.. il | "I'I- Rl f I
Andrr

NATIONAL GEDOGRAPHIC SOCIETY
ey Veaky Deal. E-F, Washington &, D. C.



1

OF SOUTHERN UTAH - ARIZONA

BRYCE CANYON

NATIONAL PARK
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THE MASTER KEY TO
Geographic Knowledge
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MAGAZINE

Cumulative Index
1899-1948
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i vour NATIONAL CGGEOGEAPHIC
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“An old Scots shf:pherd__ g Bave it to us...way up in
e the Highlands”

"...ME’.
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“J
ust n sprig of white heather—bat you
can b sure we'll keep it always!

“It's good luck, ve ken', the old man told us. *May it "mind
vou of happy davs here, and call you soon back toScotland.”

“Well, next Summer’'s nol so far ahead . . . and already we
fisdl the choarm working

“For this keepsake does constanlly remiitu] us of the most
wonderful, most varusd of vacations,
and the real warmth of the weleome we found
everyvwhere in Britain

"Ju?l n sprig of white heather —but L membor b Clreal Vime
il starts up 80 many plensant al Humpion Court . i
memories . . . of a friendly petiing lost inotle Moae
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Where more than hoalf-p-million visitors A Madisan dow Mo Venk
from overseas found a Roval Welcome in 1948, 17 Meni York.
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# MNoew Hampshire's “wocntionbind  wretclen  from
siebidy, bieneles 10 misuntain peakys. And between ses-

sidde and mountains Ie aver LM of the inost u T
kling lakes wyour've, ever seen! Climoite sl suatieral
beanty crenls the parfect setting for sweamrrsine. foeh-
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LINGUAPHONE

IS YOUR PASSPORT
To the World

In your ewn hama, alene or in o Proup
you ¢an now leocrm o speak any of 2V
longueges, gquikcely, oauily, correcily, by
the warld damous

LINGUAPHONE Conversational METHOD

Approved by educotory, it hox alded thousonde fo battes
fabs, culteral enjoyment, broader life, Send far FREE Back,

Approved for Veteram wader G. . Bill of Rights.

LINGUAPHONE INSTITUTE

60 RCA BUILDING, NEW YORK 20, N.Y.
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"We knew nothing else could
exXpress o H“-H._!T or) Ef-f.iff_?r'ry”

The silent eloquence of a lovely family monument,
standing serene in an appropriate setting, has a depth
of meaning that words never can express.

When that monument is Rock of Ages, you have
the assurance that it will remain in all its eloguence §
and beauty through long venrs to come. For every
Rock of Ages Family Monument is backed by a
bonded guarantee to you, your heirs or descendants,

Many thoughtful peaple
choose theit family monu.
menit —aus well a3 thelr ceme-
tery plot = before the need arlser. "How TO CHOOSE A TAMILY
sovustenT,” o lnmpe illusteared book s ovailable without ALWATS LOOK
charge orobligation. Welire to Rock of Ages, Barre, V. O nnk FOR THIS SEAL

foracopy from the Rock of Ages n.t.'.lll,": TH Fods cormrmuniry,
You'll tind his name in the Classified Telephone Directory. /ﬂ\

OCK of AGES &/

RRE GRANITE FAMILY MONUMENTS
aler for proof of permanence in any cemetery
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AN New; M-Coach Streamliners

THE TRAIL BLAZER THE JEFFERSONIAN

HEW YORK-CHICAGD HEW TORK-WASHINGTON -5T. LOUIS
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