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Fclipse Hunting in Brazil’s Ranchland

By I'. Barrows CortoN

1ith [llstrations by Staff Photographers Richard H. Steweart and Guy W, Starling

IGH on a rolling Brozilian platean, on
H May 20, 1947, we kept a date with

the vast, black, racing shadow of the
[,

On schedule to the split second, the shadow
came speeding at 2,000 miles an hour across
aur camp site in the semi-jungle, and after
more than # vear of preparation and o Sight
of 6,500 miles we were there to meet 1L

From within the shadow's cnld hali-
twilight we saw Nature's most dramatic and
nwe-Inspiring spectacle—a totnl eclipse of the
sum.*

Char Army Alr Forces-National Geographic
Society  Expedition did not travel so  far
merely to see a sulilime celestial show, We
mude the trip to grasp a rare amd flecting
apportunity, only 228 seconds long, to learn
something more about that great hot star,
oir sun, around which our earth circles vear
aiter year and on which we depend for life
itself.

That is the real drama of an eclipse-—man,
riding through space on his tiny planet,
snitching one more chanee to get a quick
ook at secrets hidden from him at all other
times, secrets not only of the great star to
which his (ate is forever tied, but of other
sinrs resembling the =un, and secrets as well
of the vast universe {ar beyond his ken.

™New Life Comes o Bocuiuva

Exciting rumors already had  begun  to
sprigid in the sleepy little Braxilian town of
Hocaiuva, nestling In the green hills of Minas
Cermis Stote, 490 miles north of Rio de
Janeiro, back in August, 1946, many months
hefore that great day of Mayv 20,

An advance party of scientists, khaki-

yniformed officers of the U. S Army Air
Forces, and officials of vour Society hud ap-
peared suddenly one day in this out-of-the-way
cottier of the world, Exploring the country-
side far out into the tangled bush that covers
the region roundabout, their bustling jeeps had
startled the oscarts andl pack trains plodiding
along the mugh, dusty roads [page 287).

Mysterious ohservations had been made by
the visitors and there had been talk that the
sun was Lo be blotted out.

Later the AAF officers had returned and
engaged men to clear i large area on 4 hilltop
al o remole spot out in the scrub forest, and
to carve a long new airplane landing strip in
the red earth at the edge of Bocajuva itself,
where large airplanes previously had been
almost a coriosity (page 2907},

And meanwhile, out in the empty depths
of spice, the harren, lifeless moon wis slowly
moving toward a point where, nuny months
later, it would come between the earth and
the sun and draw the end of s long, trailing,
pencillike shudow across South America, the
Atlantic Ocean, and part of Africa  {map,
page 293).

The inevitalile coming of that shadow was
stirring up preparations all over the world to
nbiserve the eclipse in Brazil, In the United
States, =cientists of six difierent nstitutions

* See, in the Natmowar Gioaearmic Madazmse:
“MNatures Mostl  Tiramatic Spectacle.” by 350 A
Mitchell, amd “Ecfipie Adventures gn a [esert Iale”
by Capt. ], F. Hellweg. both in Seplember, 1947]
“Observing o Total Er.”j_n-r: ol the Sun," by Paul A
McNally, November, 1932  “Phitographing the
Ectipae af 1932 jrom the Ar" by Capt. Albert W,
Stevens. November, 19325 and. by Irvioe (. Gardeer,

“Dhserving an Eclipse in Aslatic Bissa" Feliruory,
1937, afd YCrosoes of Canten Island,” June, 1A,
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Lnclian, und Chinese [rongs
While we werp gazing
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clad delta of the mighty muddy Amneott
below, our pavientor came aft to remind us
that we would cross the Equator in a few
minutes, The Polllwoes aboard. who never
had crossed the L Before, began o nogEet
thetr seats, whitle Rnowing gnns
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suddenty the pilot waggled his wings as o
sicni] that we had crossed from the Northern
Henusprbere mito the southern. In the exoite-
ment mobody  happened Lo Jupiter Rex
come aboard, hut there he waz, complete with
rope-yvarn beard, crown, and fving jacket

Jupiter initiates thoss who coss the Equator
it the air, just as Neptune handles it on board
ship, |
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Ehe scientific group

herded back to the rear of the cabin, where
they koglt before the Ruler of Winds o
Wenther receive mitEtion into’ Jupiter’s
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start wallop on an appropriate portion ol
their anatomy, for Overs do not follow the
shipboard ritual of docking in a tank,

Over Riun's Fumed Huorbor

Late the next day we were circling for a
linding over Rio de Jaoesro's incomparably
teautiful nuumtain-rimmed harbor,

Braslian Army from a
near-by point, dounding
poundmg of the surl oo world-renowned
Copacabana Beach, wolke us in owm
front bhotel early next morning.

Soon we were flyving again, this time in an
AAF C-47 wwo-engined plane, over the lofiy,
roCky craegs of the 7.000-{o0l mountain rongs
Lhatl hies bétween Baio and Bocaiuva, 400 miles
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TuNKEISE TOTALITY LT TEE SUNSET
Fhwwam By ey W ©nlikng

How Sun’s Heat Dropped During Eclipse

The black fing shows the beat startine (rom ser
at 830 ain., meressdng untll the eelipse began at
%22 then {alling off as the moon bepan to cover the
i, dropping to #ero durime lotality from $:34 to
WA mm, It Incepsses agaln s the moson moves off
trim the sun, maches i3 high poinl at ooon, und
dvcresses to poro at sunset.  Feal wins measared by
Lir. Lyman J. Bripgs nod AAF weather observers In
British thermal wnits.  One such unit is the quantity
of heat reqjuired to roise Lhe femperature of one provimd
of waler one dugree Fahrenheit

Less than three hours later we had lunded
at the airfield specially built for the expedi-
tion's planes and were bouncing in jeeps over
the 14 miles of country road out to camp,
swallowing generous quantities of red, dry-
senson dust,

This ad, originally & roogh, narrow trock
through the bush, was widened and graded,
and its primitive wooden bridges strengthened
sa that it could be negotiated by the Army
trucks thut transported our scientific instru-
ments, equipiment, and food supplies from the
landing field 1o camp (page 291).

Your Socicty’s Funds Build Base¢ Camp

Incidentally, the entire cost of the airfield,
improvement of the road, amd ronstruction
tf the camp, as well as the purchase of fresh
food used inothe mess, expenses of the sejen-
tists, nnd construction of thelr apparatus, wis
financed by research funds of your Society.

Bocaiuvans wondered why our camp was
placed =0 far from town, oit at “Extrema,”
as they called it. The repson was that it hd

The National Geographic Magazine

to be located as near as possible to the center
line of the path to be followed by the moon's
shadow, Dhuration of the eclipse is lingest nt
theé center line, and our scientists wanted to
make use of every possible second of the all-
too-short period of torality,

A Cuttle Rancher Aids Science

Use of the land was donated by its owner,
senhor Jodo Antonio de Sigueira, o cattle
rancher whose little adobe house sat heside a
stream o a pleasant glade alout a2 mile down
the road. A friendly host, he visited us often,
anel the women of his {amily were kept busy
doing our w o,

At the camp site, the advance party of
Army persommel and Brazilian workers, start-
ing weeks before in the mud and discomiort
of the rainy season, had erected three dazen
pyramisial tents in neat rows. and a semi-
pertanent building of adobe hrick with a tile
roof to serve as our mess hall and kitchen
{Plate IV),

Under the efficient dirsction of Col. Paul
C. Schauer, project officer of the AAF for
the expedition, his able assistant, Maj. Jerome
Alesander, and our hard-working camp com-
mander, Capt. John M. Rice, the camp, run
in standard Army style, became a fittle bit of
home set down in the midst of this for-off
patch of Braeil

Almost  evervthing, even to the bheavy

ortable electric generators and our seven
cops, had been flown 1o Bocaiuva by AAF
transport planes, most of it all the wiy from
the 17, 5. A, (page 2873,

Only the hig sixv-wheeled truck and three
lighter trucks, or weapons carriees, had been
triven under their own power from Rio as fur
as the condition of the mads permitted. then
Innded on the narrowghauge wind-hurmning
riilway that runs through Bocaiuva,

We had electric refrigerators for the kitchen,
lent by the Brazilinn Air Force, électric lights
in the tents, mess hall, and camp “strests.”
al a public-address systemy that made it
possible to page anyone in the broad camp
ATE,

Field telephones lnked the weather tent,
ratlio  tent, scientific laboratory tent. g
headquarters of The Society’s project officer,
Melyin M. Payne, who was busy from dawn
to bedtime with never-ending ndministrative
details, The sheets on our Army cots wene
flown each week to Rin for washing, an 800-
mile round trip to the laundry!

Under supervision of our doctor. Lt BV,
Ramirez, water from a near-hy stream was
filtered and chlvrinated (Plate XV,

Just before sunrise each morning, at 6 am,,
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Eclipse Hunting in Brazil's Ranchland

our leather-lunged veleran Army cook, Szt
Bill Vaughan, banged on his jron gong and
shouted in stentorian tones, “Let's go! Let's
en! A ha-p-p-v ogood morming to you alll
C-o=m-e and g-e-t it!"" (Plate XV1.)

Sleepy, tousled campers emerzed profest-
ingly fraom their warm blankets and lined up
Army style in the mess hall for “chow.” A
typical breakfust was fresh grapefruit, pan-
cakes amd Bacon, bread, jam, and colies.

By 7 mm. evervone was at work. From
the scientists’ “workshop’ tent came the
steady “beep, beep'” of the Naval Observatory
ol time signal from Whashington, with
which our chronometers were checked daily
(page 406). At the same time could be heard
the loud hiss of hydrogen gas being released
from a steel cylinder to inflate one of the
weather unit’s radiosonde balloons, sent up
four times a dov amund the clock,

As the balloon soared off into the blye,
soun disappearing from sight, the little radio
hanging beneath it sent back a continuous
code message telling the temperalure, pressure,
humidity, and wind conditions far aloft.

Constantly in the Dbackground, day and
nizht, was the uncensing hum of the electric
generators;  all-important  heartheat of  the
camp, supplyving power for lights, radio, re-
frigerators, and scientific instruments,

As work went forward, the scene in comp
reminded me of the arrival of the circus In
town back bome, Against the background
of colorful flags and dark green tents, trucks
chugaed across the feld, piled high with vari-
colored boxes and packing cases.

Gangs of swarthy Brazilian workers, di-
recled by Army nopcoms and scientists, un-
loaded the trucks, raised more tents, strung
electric wires, hammered, sawed, and maxed
concrete. Cumbersome native carts. with
huge solid wonden wheels, drmwn by six or
eight patient, plodding oxen, hauled lumber
and sand (Plates XTI and X111},

Adiling to the circus afmospthere, Bragilian
cowbioys often rode into cump, sporting leather
hats, colorfully dved sheepskin saddle: blan-
kets, and huge spurs =sometimes strapped on
bare feet. Tame green parakeets squawked in
their cages.

The final touch was furnished by our
Brazilian visitors, who came almost every day
to stare curiously at the unfomilinr sights,
peer  discreetly under tent flaps, and ask
juestions.,

As the sun climbed higher, shirts came off
and men worked stripped to the waist in the
tropic heat. In the cosmic-ray tent the Geiger
counters clicked steadily along, recording the
passage of the invisible rave mining down

i
e’ .L R o w  w
Trrrn bx Tior W Ol 1o
Eclipse Followed This Route Across Two
Continents

Black Fne shows: the path followed by the centenl
cone of the moon's shiudow from ol the coast of

Chile #ernse to Esst Afred. Obssovers withim this
path, approsimately 100 miles Wide, saw o tolal
cokipe 1t was partial, with the moon parily cover-
ing the sun, over almost all of Seath Americs, the
South Atlimthe, amnd Afdea.  The shadow moved from

wesl tn ened,

canstanthy  from  outer space. Every  two
hours, day and night, an alarm clock rang - to
remind Harvey Tavlor, the observer, to read
his meters,

sound of the gong from the mess hall at
11:15 called the camp to midday dinner of
meat, vepetables, bread, coffee or lemonade,
and dessert of canned or fresh fruit, pudding,
or homemade pie.

Snukes and Ciant Ants

Men off duty played horseshoes and volley-
ball or explored the woods by way of the
imnumerable cattle and oxcart tracks  that
crissorossed the region, hunting rock crystale
or gume, Every so often someone killod a
snake near the edge of the clearing or stopped
ty wateh the long processions of industrious
giant ants excavating underground nests and
carrying in hits of leaves (or food.

By late afternoon a steady parade of towel-
hearing figures was wending its way toward
the vutdoor showers,

Camp Eclipse had hio hot water Eﬁt:fet i
the kitchen, but everyone became hardened
{more or less!) o shaving, bathing, and even
wnshing clothes in cold water,

Soon after 3 the supper gong sounded ani
another hot meal of meat, vegetables, {ruit,
hread, and coffee was dispatched. Card play-
ers sat down around # mess table coversd
with a blanket, As the sun sank behind the
wistern hills, the air-almost at omce became
conl enough for tent flaps 1o be rolled down
and swealers putl on,

At night the temperature often dropped to
the middle 50's. People congregated in Tittle
groups to look at the stars and point out the
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Ambassador Pawley and Brazilisn Cenaral

Ihe 1 st | =i
afd Brorilan eocsts whi muoude

il
o Ko e

wWiaE Blven Lo the CRpac IO Loth by the Embiasa
solthern Uross and other constellations of

the Southern Hemizsphere not visible in the
norihern  skies,
»iow chear this"
public-address system. “The movie
will be . . That final touch of home was
provided through coutlesy of the W | b
partment Motlon Picture Senvioe,

e A ock most of Wit
Ded, but for some work went ot through 1
night hours

it in the darkness the seientiin
seErvaLon area a timy electric motor hbumamed
guietly, Keeping a telescope pointed at the
Milky Way shining brightly in o broad hand
peross the sky overhead,

Father Francis J. Hevden, 5. J., of George:
town o ll||'r.'|7"|' CHaservvid Ty, st 'i-_n, IERST nily,
now and then ol :l--:li: u swilierh iy |..g|-|:- hig -
SITUITIENE

He wis ke advantnge of our nresence T
the Southern Hemidsphere to maks -_-!.'I- UET "|I|'.
with two-hour BXWISUres ol ovast geerreeitions
nl stars in the Milky Waw, at inconceivablk
distances from the esrth, Haliwav through
the night he awoke his assistant, Father Laug.
rence U, McHugh, 5, 1., to relieve him at his
lomely 1nsk

Al an bour |

'.irll'r'l:'!= A vouce over the

Lo igh

||'| I||I-

locu=ed acouaratel

ast midnight the soldiers on
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sl headed w ibeles

l5neire 1o wilnpes

w Were Among Eelipse Day. Visitors

EECFIY %) --i'-"llln"li-lll.'ll A Tivalh
the solar blackout. Moch assistance

anel by Breolian miliboey aotbontiess (Mate X1

Lhe neght shifl th the weathér tent sent another
alloon soaring aloft toward 1 IE
back its message on comditions high in the
sky. Ovwer o wood fire, in a big caldron, other
wedather men were busy hoiling their syninefic

|
hee “stretch™ after

SEATS T Fal M

ruliber ballisons (o restor
long storage

l-"!lf !'I':'ll'ﬂ fi-l'\ n 1Lhe F-I-'LL: iL1Il| I”1|'ir
Braxilian helpers were busv in the kitchen
mixing pancake batter and makine gallons
il coffee for another breakf:s

1
il

Food and Sopplies Broaght In by Plane

Ssotb all of our people shared the compari-
tive comifort of the bir main I"wiy
of the scientists, James Watls pnd Franklin
hral of the National Hurean of Standards.
and half a dozen officers and saldiers, under

mtanil Lt, Chaurles Wehb, served
a small but essential outpost gt the landine
held near Bocaiuva to which all our
miatl, wned =supplies were transported by plane
Irom Rin,

Their lenls nmdd the ADET shed whi n served
ps combmption kitchen, mess hall and renai
shop  for planes and  motor '
|l.|.|-:l:'|| |I_'= the tn |'-‘.I" SUTE SLAE) sy .“:_ [
dust that blew il the held whetever a
plane landed or took off, For a time they

LA ETEN.
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vehicles, werpe
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Brizilion Scientists Caleolate the Camp's Exzet Loeation

JI ¥ - : i P il = " -
1 Ayrio Hugueney de Mattos (right) and Senhor Lyzandm Vienna Rodeigues, with (wo asskstants
magle il FEneis 6] 410 foin wiikch Lhey compiited the labtude and onntuds ol & concrete marker wthin
It |'periect pecurncy,  This was essotid Tor procis ervations ol the moon's motion | pa

Crenernl Poheira, of the Brazihion Air Foree, Payvs o Friendly Visit 1o Camp

Lin an mmEpecion (our W genern Leenters conlers wal L Efciufy L6 i 1 o wght: the gulhbof
Capt. John M. Rice, camp commander : Ma), Everett ). Burlundo of the AAF, and Melvin M. Pavie. Assistant

- L] [ 1
T ry Hil e 1 BT WA LAERLE g 1 alid SO LS iTi the experlibion 1} i1 EEjiisT
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Roasted Hot Dogs Sull “Hit the Spat”™ 65300 Miles from Hame

ocienitsts, soldiers, radiomen, and pres cormespondents st the expedition amp join in an rveniog of
relneation aroond o fire Wovies suppiied by the War Department, vollevhall, and horseshoe mitching alsg

JrECrR R il reciogdikoty o :' ™ i |_"i|.._| |._.I_ LV

had to drive two miles by jeep to thke chilly  airplane wheel should break through, When-
shower baths under o small waterfull! ever o new ant nest wis discoversd, Braeilian
Watts and Kral manned the rodio apparates  workmen injected cvanide eas inta the hole.
msedd for obeervine bwehavior of the jisnosphire : :
hefore and during Lhe :-;]_.||_-:|_-_ i|.-|_'-. had to
be well temoved from the main camp so that As the weeks
Lheir swndls would npot interfere with the  earriesd out project2 not connected wit
radio we used for communicating with Rip  eclipse
and recelvine MNaval (s rvatory time signals {Ine was Father Heviden's program of pholo-
(pages 288 and 310), graphing the Milky Way, the great wheel-

hotographing the Milky Way

sassed], some of our scientists

1 e

Ling never-ending task at the landing strip  shaped galaxy of stars within which our sun
wis heehtmy the ants which built subterranean amndl earih ;|."._- located, about foir-fifths of
3] e Thise nest o undermining the feld, e Wiy ol from the center of the “wheesl
were capable of causiog an accident if an  Looking up at the Milky Wiy, we see a dense
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mas= of sturs because we are loking out
throush the thickness of the wheel from the
in=side toward the rim,

Years ago Dr, Frank E. Ross, now of Mount
Wilson  Observatory, mnde a series of fine
photographs of the northern Milky Way
which constitute & standard ptlas of reference.

Father Hevden borrowed his camers and
photographed the southern part of the Milky
Wav, not visible from the Northern Hemi-
sphere, on the same scale.,

His photographs, added 1o those taken by
Ross, will give & continious picture of how
this great star wheel looks from within, so to
speik, looking vutward all the way around
from the inside,

Balloon “Trauins"

Cosmic rays, raining down into the earth’s
atmuosphere from outer space, wene mieasired
on the geoynd, and at altitudes up o 50,000
feet by  Geiger  counters corried aloft by
“traims” of eight balloons launched from
camp and on an AAF H-29 and B-17 (p. 313},

The balloon trains, sent up by Martin
Pomerantz and Peter Morris, were equipped
to radio back to earth the number and in-
tensity of onsmic rays, which increpse with
altitude.
cosmic rays was 30 times that ot sea level,
and the intensity of the more penetrating rays
was 10 timee greater than on the gmuni

All this wns poart of the grent cosmic-ray
measuring project being carded out under
joint ausplces of your Society, the Bartol
Resenrch Foundation of the Franklin Insti-
tute, and the Army Air Forces,

Weather information was collected continu-
pusly for more than itwn months by Maj.
William F. Walk and his 18 enlisted special-
lals of the AAF Alr Weather Service. They
mensiured temperature, pressuce, humidity, and
the speed anid direction of the wind from the
grovmd up to altitudes: az high as 69,000 fest.

Their job was not to forecast the weather,
but to wather datn to be used by some of the
expedition’s scientists in calcalating  results
of eclipse observations {page 311).

Ihr!r wiather {acts also will be added to
the collection of world-wide weather informa-
tion which s constantly being gathered by
the Army Alr Forces and filed for use by
commercial air lines and others interested.

Measurements of the Ught from all parts
of the sky at varions times of day were made
by Dr. E. 0, Hulburt and Ralph E. Richar-
son of the Naval Reseurch Laboratory.

Thiz information will be utilized in llﬂ‘t'lnp-
ment of an instrument which airplane navi-
gators may use for seeing siarz in the daytime

Measure Cosmic Hays

At 30000 feet the total pumber of

at altitudes of 10,000 Teet and above as an aid
to mavigation. Brightness and polarization ol
the sky's Tight determine what stars can be
seen in the daytime ot various altitudes (pages
294 and 310}.

As eclipse day drew nearer, preparations
were intensified. One essential thsk was es-
tablishing the exact location of our little
clearing on the vast curving =urface of the
eurth, for the observations to time the motion
of the moon would be worthless umless the

recise point from which they were made was
Enuwn. Thiz job was done for us by weninl
Iir. Allyrio HHHHEHW de Mattos and three
of his assistants (rom the National Council of
Geography of DBrazil.

Bringing with them from Rio a complicated
arrav of precision instruments, they caleu-
lated the I;ml_uﬂ:} and longitude of a concrete
monument in our camp within less than 20
feet of perfect acciiracy, no small accomplish-
ment on & globe nearly 25,000 miles in cir-
cumference!  That monument, incidentally,
will become a permanent landmork in Brazil's
national survey system (page 297).

(iher Brazilian (riends, 100, came to visit
us in increasing numbers—civil and millary
officials, mewspaper reporters and photog-
rapheérs, groups of stientists, enginecring stu-
dents, even gchool children with their teach-
ers—aill made the trip out to camp over the
miles of rough, dusty road (Plate X1). One
Sunday afternoon the Bocaiova Boy Scoot
troop arrived in full uniform with its drum
corps and staged a snappy drill.

All Brazil displaved a1 genuine, friendly in-
terest in our expedition.  Military and civil
afficials alike smoothed the woay for us, lent
us road-building machinery, tenis; water pipe.
water-tank trailers, and many other things

A Brazilinn engineer had charge of building
our airport and improving our road.  Brazilian
Air Force planes helped iy our equipment
from Rio o Bociluva. Manv of us were
hospitably  entertained by friends both in
Bocaluva and in the progressive city of Montes
Clargs, hear bv.

Why Observe an Eclipse?

Why is It important, people ask, to travel
so far and spend =0 much time, eflort, and
money to obgerve only & few feeting moments
of an eclipse of the sun? What can you
learn, nnd what good comes of jt?

Scientists can do a surprisig number ol
things during the short space of an eclipse
of the sun, They can time very accurately
the motion of the moon throush the skv. T]'HZ‘].’
can measure how much a1 ray of light from
a distant star i bent as it passes the sun,
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which is n way of checking the Einstein theory
of relativity. They can gel a quick leok, in-
directly, at the hot gases seething in the outer
lavers of the sun and mnoke records which
will 1ell something. about what those girses
are nnd bhow they are behaving under condi-
tions of tempersture and pressure impossihle
o duplicate on earth.

Such dath furnish clues not only th what is
happening on' the sun itself but help explain
the striucture and bebhavior of other mon
distant stars. The sun is the onlv star near
cnough to us to appear as a disk, on which
difievenit parts of the surfice can be studied.

At an eclipse, too, it I= possible to gather
fucts about the huge, nebulous, paseous corong
of the sun, extending far out into space around
the sun proper and visible in its entivety only
it echipse time {Plate 17

Something alse can be learned about how
the upper levels of the earth’s own atmosphere
are affected by the sun's ravs, by noting
what happens in the atmosphere when those
rays are cul off during an eclipse,

What good is it all? Tn the first place,
man & alwavs trying to push the frontiers
nf hiz knowledge farther out into the unknown,
Moreover, It spems only common fense to
try to learn everyvthing possible about the sun,
since in the long run it = the most important
thing in our lives, Out of its white-hot in-
ferno, very probably, our earth was born.

As the sun speeds on through the wast
reaches of space, we are innumil;.' tlragged
with it on the end of an invisible bul un-

breakable chiin of gravitation.  Without jts.

light and heat no life on earth could exist,
Ways the Sun Affects the Earth

Coming closer to home, the sun's rays pro-
duce effects on the earth every dny that are
of vital importance in onr daily lives,  The
sun’ is the motive power of our wenther, Tte
rays, raining down into the upper Jevels of
our atmosphere, create the reflectineg lnyers
of the tonosphere, 60 to 2530 miles up, which
reflect radio waves and make long-distince
rdio communication possible,

Those rave also create winds, little-under-
stoned  conditions of temperature, and’ layvers
of oepne and other gases in the upper atmos-
phere which we nead to know about in this age
when stratosphere plunes, high-fiving rockets,
and guided missiles are penetrating into A
brind-new world at ever grester altitudes.*

This last, incidentally, plus the desire to
support the advance of science in general, was

* See "New Frontier in the Sky.* by F. Barrows
Colton, Natioxnar Geocwapinn Macazive. September.
1046,

The National Geographic Magazine

oné of the importint reasoms why General
Spasty wius interested in having the Army
Air Forces take part in our expedition,

The Practicality of Relativity

Cut an the advancing. frontiers of modern
science. Finstein's Famous theory of relativity
plays an important role. Tt takes o mathema-
tician o understand Tully relativity’s strange
ideas that space can be curved, that things
can have a fourth dimension, which is time,
and that enerpy and muss (roughly deseritned
ws weight) are the same thing. But even
relativity has its “practical” side.

It has helped explain the structure gad be-
havior of the ntom, asnd thereby is plaving
an intdirect part in the development of atomic
enorgy, both for peace and for war,

Ume of our expedition’s most important
projects was to make a check on relativity,
You don't peed to understamd Einstein to
grasp. the drama and amazing precision of
that experiment.

Emstein vears ago prodicted that one of
the tests of his theory of relativity would be
that the ravs of light from distant stars would
be bent slightly as they passed pear the son.
He said that this bending would be equivalent
to a very small angle, a tiny fraction of ane
degree of a circle, one and thres-quarters
seconds of arc. That is the angle made by
two straight lines o mile long, touching at
one end and only about half an inch apart
at the other!

The bending of starlight is cansed by the
gravitational asitraction of the sun, pulling
the light rays slightly away from a strajght
path as they go past, as though they had
actual weight,

Dir. George Van Biesbroeck of Yerkes Ob-
servatory set out to medsure that bending.
He did it by making two photographs of the
same grotp of stars, one during the eclipse,
and another which he ix schediled o make
s this story goes o press, for he returned in
Avgust to our camp site where his telescope
was left in position. In August that group
o stars thiat surrounded the sun during the
eclipae could be seen nnd photographed in the
night sky at the same position in which thev
were located an eclipse day.

On the photograph made during the eclipse,
the stars appear around the edge of the sun,
but because their light wus bent in passing
by it on the way to the earth, their Images
on the photograph are slightly displaced away
from where the stars actually are located in
the shy.

tm the second photograph, talen ot night
when the sun is not there, the light ravs from
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the stars will not be bent, and the stors will
appear in thelr trse positions. :

Measuring the difference in the stars’ posi-
tions on the two photographs, D, Van
Bieshioeck can determine how much thedr Hight
wis bent in passing the sun ond see if it was
as much as Einstein predicted, i the angle
vomes outl as Einstein =aid, 1t will be new
evidence that the theory of relativity is
corTect,

Trr. Van Biesbroeck had to make his frst
phitograph  during ll'h.' eclipse because only
then, when the sun's light was bloted out,
was It possible to catch on his photogrophic
plate the faint images of stars that are
drowned out by the sun’s brillinnt light at afl
other times ( Plate VITT).

Enrth's Atmosphere Bends Starlight, Teo

(Others hove measared this bending of star-
light at previous eclipses, but their results
vietied, One difficulty was that the starlipht
wis bent not only in passing the sun bup also
by refraction as it passed through the earth's
atmosphere. To allow for the bending cansed
by the atmosphere, you need to know the
temrwmmm priessure, and humidity of the air,
since they govern the refraction,

During the eclipse the AAF weather men
sent up balloon-borne radiosondes thot radioed
hack the temperature, pressure, and humidity
of the air up o 50,000 feet, and Dr. Briges
measured temperature near the ground (page
202), These data will help Dr. Van Hies-
hiroeck to caleulate more accurutely how much
bending of the starlight was caused biw the
ntmosphere and how much by the sun.

Az a further gid o accuracy, he photo-
graphed on his two plates not only the stars
he will measure for the bendine of their
light but alse another growp of stars off W
ané side in the ﬁ]u., reflected into the tele-
scope tube by a mirror,

Since the light from these stars did not
puss: near the sun, it was not bent: so this

“check group” of stars will be in thn SHTTE
position on both pictures, providing an wn-
varving standiard of reference in case tempera-
ture or other changes in the telescope cause a
slight variation of scale in the two pictures
taken three months apart.

Results of Tir. Van Biesbrovcek's work will
bie awaited with the greatest interest by scien-
tists all over the world.

Mouore on the practical side were the measure-
ments of the motion of the moon, made by
Fathers Heyvden and McHuogh of Georgetown.
Thevy measured precisely the times of the
four “contacts” during the eclipse.

Those are the times when the edges of the

309

sun and moon appear 1o tomch—Irst, just
at the moment when the moon beging o
move i front of the sun: second, the instani
when 1t has completely covered the sun: thirl,
when the sun begins to reappear [rom behind
it: pndd fourth, just as the moon and son part
company at the end.

Checking Schedule of the Solar System

Timing those contacts is a method of check-
iz up on the solar aystem to see i 5t is run-
ning on schedule. It shows whether the
aatronomers who forecast the eclipse mude o
correct calcnlation of when U would begin
and end, It also applies to predictions of
[ature eclipses, amd is useinl in caleunlating
backward to leamn the dates of eclipses in the
pust, knowledge which  sometinies helps  in
fixing the dates of historical events. [t fur-
nishes another check also on the complicated
motion of the moon aroumnd the carth,

This enters into the accurate prediction of
the times of high and low tides, information
essential to mariners, Incidentally, the meo-
tion of the moon is chaneging: for it 1s gradunliy
picking up speed as it moves around the earth.

Tu time the contacts, Hevden and MceHugh
made n series of photographs which show the
moon gridually covering and uncovering the
stim.  (m these pictures, by careful measure-
ments, they can determine the times of con-
tnet more sccurately than if they bl tried
to catch the potual moments when the edges
of the sun amnd moon seemed to touch.

Looking mtg the outer layers of the hery
furnace of the sun itsell wis the job of oor
spectrogeaph. gperators, Dr. . €. Kiess of
the National Bureaw of Standards ( Plate VI
amdd Dr. Harold F. Weaver of Lk Observa-
tory

For countless millions of vears, atoms of
hyvdrogen in the sun have Deen combining to
form atoms of helium, In the process a small
amount of muiter i< lefl over and & converted
into the energy which keeps the sun shining
with its terrife heat,

Eauch chemical element in the sun and stars,
when excited by heat, zends oot light waves
vibsrating on certion fm‘[iwm ies, different fre-
quenf_lfs for each element. With the spetiro-
graph it is possible to split the sur's light
into a ralnbowhke speéctrum, an arrangement
of lines in which each element can be identi-
fied by its own lines which represent its spe-
cial frequencies,

The spectrum linés of esch element furnish
as characteristic and certain an identification
as the ingerprints of 2 human being,

By studying the spectrum it is possible to
tell what chemicals are present in the sun's
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outer layers, and the intensity of the lines ndi.
cates the temperature, pressure, and density
of these lavers:

Orclinarily, vou cannol get a pood spectrum
ol the individual outer layers of the sun be-
cause the lght {rom the various layers is mived
together.  Hut ot the time of an eclipse, just
before the moon covers the of the sun,
euch layer appears by jrself for a brief moment
along the u@f of the moon, and e spectrum
can be photographed with no Hght from the
other layers mingled with it

Mysteries of the Corong

Crat around the sun extends the vast halo of
the coroma, a thin, nebulous cloud of gis
whose prigin, still is not {ully understood
(Flate 1),

Orne of the mvsteries of the corona is that
it containg atoms of iron, argon, nickel, and
calcium that are highly fonked—that is, many
of their electrons have been stripped off, a
process requiring tremendows enery,

Some pstronomers believe this atom strip-
ping takes place in the coroma: others that
the atoms are onfzed deep within the interior
of the sun by the great heat prevailing there,
and then ejecied into the corona throush
openings in the sun's sorface. Study of the
iﬁectm of the corong, photographed during

e eclipse, would help solve this problem.

Unfortunately the spectrographs, which had
worked well during reliearsals before eclipse
day, failed to function properly at the crucial
time, so that the full program of observation
could not be ¢arried out.

Some answers to the secrets of the =un's
corana were cnpiured, however, by the big
cameris of Dr, Trvine C. Gardner, n vetérin
eclipse observer | Plate VI, and hig assistant,
Mr. Leo W. Scolt, both of the National Bu-
reau of Standards. Using special filters and
color film, they made photographs of the
corobn (o determine the intensity and color of
its light, the extent of its long streamers, and
how it light was polarized. (Lizht that is
polarized vibrates in only one plane, )

The amount of polarization of the corona’s
ight will belp indicate how much of it, #f
any, is sunlight reflected by solid particles,

Pictures of the corona also were taken by
Father Hevden. They show streamers ex-
tending out to distances equal to two or three
diameters of the sun,

Other members of the expedition probed
into the upper atmosphere many miles above
the earth to investigite what happened there
when the sun’s lght was anl off during the
eclipse,  They used two kinds of probing
tonls, sensitive photometers to record intensity

The National Geographic Magazine

of light irom- the upper atmosphere and high-
frequency radio waves.

Dir. Hulburt and Ralph Richurdéon mens
ured the temperature of the aic at great alti-
tuces, up to perhaps 40 or 50 miles, bevand
where it i= possilile to measure it by any
other means until rockets are periectied,

As the moon’s shinting shadow gradually
moved over the camp, they could look up
through it to the lpfty heights above where
molecules of the rarefiod air were still sunlit,

Measuring with great precision the light re-
flected back to earth from these molecules, it
was possible to estimate how many molecules
there were in the region bevomnd the shadow
on out Ly the top of the atmosphere.  From
this can be calculated the tempernture and
pressure at these lofty altitudes,

Builders of high-flying airplanes, guided
missiles, anil rockets will use this information
in designing their craft to operate efficiently
i the cold, rarefied air al great heighis,

Dre. Hulburt also mehsurod the diminizhing
brightness of the sun as it was gradually
covered by the moon, which will hulp revedl
the amount of light-energy emitled from vari-
ts lavers of the sun's outer surface (p. 204,

From the ionosphere measuring station,
James Wans and Franklin Kral bounced radio
waves off the radic-reflecting region in the
upper air, seeking to learn what happenesd
there during the eclipse. The three main
layers of this region lie at heights of APPHOXi-
mately 60 o 100, 100 to 150, and 1580 to 2350
miles.  Long-distance radio  signnls  travel
around the earth in great bounces between
thi= region and the earth (page 288),

The wnosphere 15 created by ultraviolet
light from the sun which breaks up molecules
of the upper air and makes them electrically
conducting.  {Scientists call this process ioni-
zntion; hence the word “ionosphete.”)

Efficets on Radio ﬂitﬂ.'u}!.

The rndio signals echoing back from the
ionosphere indicated that, as might be ex-
pected, whim the sun's light was cut off during
the eclipse the lavers decrensed in fonization
somewhat, as they do at night, but the efiect
om the ndividual layers was different from
whnt it 1s at night,

The echoes were recorded on movie film
bath before the eclipse, to indicite normal
conditions, and during the eclipse itsell. When
the film is run through a projector it shows
images of the lavers Moctuating up and down
nnd varving in density. At the time of the
eclipse, the movies show the kivers changing
in’ height, thickness, and density,

After totality the jontzation incrensed again.




Eclipsé Hunting in Brazil's Ranchiand 311

o P — — e — |

_-.-_ I-I_-_._'H__|__
'

=

N

i A

B T —

[

FINT

]
|

r
I iy

%
i

=
|

5
|

h‘ L 5
= 1
I i

= "‘ ‘_E |

With a Balloon-borne Radio, They Measure Winds and Weather Ten Miles ar More Alafi

Vrmiv Adr Forees wonther men prepare 1o
Cenald ax 1F Hees Wling the tEmpeia i ure
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but in a different way from that at sunrise

Study of the pictures will help determine
whether some of the ultraviolet hght that cre
ates the sonosphere layvers comes from: the
sunt's corona rather than from the san itseli
It plso will furmish a hetter idea
'_|'__|| |:|;-_|- |I|.|| ¢ i thie illll---|!|.||".l‘ I:'Ui-'q'l. ;E.i"-'-
ine 0 better uncderstanding of its behavior
haoth ot night and in the daytime 11 LS
information eventually will be wsefol in im-
proving  long-dlisiance ruidio  communicaiios

Several Braatluin oined us A
camp to mnke eclipse ohservations, [Dr. Mario

de Souen, representing the Brazdian
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o tuidir st Hracks™ the balloon and picks op aignals indicating wind  dicection
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graphic Society, measured the apparent alti-
tude of the sun during the eclipse, which will
sipply Turther usdlul information o e T
{raction of the ntmosphere for Dir, Van Bies-
bhroeck’s mensurements of starlight bending.®

*The B

i rattinn parly abo Includis] De. Allvein de
Mutto=, of the MNatotal Cownedl of Geography |
Pr. Gleb Whatnehin, of the University of Sio Paulo |
[¥r. Hermord Giross, 10r. Joaquim LCosta Bibeirn, and
Father F, X. Roser, 5. |, mpresenting  the MNa-
Heomd! CHleservatory, Hio de Janes Capt. Lier=om
det Macedo Soares, Lt. Comdr. Jos de Fipueiredi
Liman, and Ll Alviro Alberto da Motta &
'-'_|'. i ol T |'.:'_|_' |; im My 1% |‘I .!1.':|kl'|".

af the Meteorolors everd] gsialants
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Eclipse Flight of the B-17 Is Charted an Your Society's Map of South Ameriea
by [lelbert B, Clark. the milol, bricls his cred
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craph, was ¢ool a TJust before
SHE S | found him in the washroom, calmly
clisirng lnundry, as il .

just another dov!

dily before the eclinse. some of 1

what tomorrow's weather would
Bt T
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Are vou an optimist?™ |
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Eolipse dav dawned bright and clear. but
narrow, Lhin waves of high clitoz eloude
of myriad tiny pord
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he clouds dissipate before eclipse time? Ti
not, would the eclipse come in thise
between Lhe waves of clowd?
Thut waz the guestion in evervone's mind
ng we gulped an early breakiast and hurried
Loy make last-minute preparations. A namber
of diztinguished visitors were in camp to see
the show, including the U, 5. Ambazsador to
Hranil, Hon. William [) |'.|'l-'l.'il':-.' Brig. (1
Lsatclon P, Saville, Brig. Gen. Francis L
Ankenbrandt, official obsrrber from AAF B
guarters, and m inv high Brazilian militory
and civil alficials (page 294 '
speCtators began to dridt in. Ben Grauer of

B and iour Hrazxilia

radto stations began their preliminary hroard-

Open SPices

the anmouncers of

Two airplane loads of Brazilinn aned
American newspapermen armived from Rio,
having left there at 3 am. to reach the camp
I0 LEm

Meanwhile, ur 32-30 s chck that mornino
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AAF Cameramen Breathe Oxvien as They Phowgraph the Eclipse at LN Fee
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the AATF s photographic crew, in the Hoavenly Fxactly on schedule, as 1f it had Deen
I'I'||'||'. ' | .:I- IT 't 'I:Illll Ii L i: II II '-I |. _||'I| '|'|_|i.i it I 1 I:| LLiEe I '||- T ||_|'|I i |i;|- " | rI”-
movie cameras, took of o photograph the modn begmnn o bite into the upper cdoe ol
eclipse from high alutudes (Plate V) | e the sum, A murmur went up Trom the crow,

lew above JO,000 feel tor 1% hours, bhreathnng At the =ame instant, Father Hevden's tean
axveen ducing the entire time as they cruised  sprang Into action ke n well-dnlled gun

hatk and forth within the moon's shadow crew (Plate X He and Father McocHush

f ol ine ---|.|.-.r [ e { Platees 11 aoid 1175, paststieg 1y Lis, boledr »milh amed John kran

: : y M the AAF, were to photograph the eclipse

First Contaet! every 13- seconids from then until the end

Evervone wis at Tis stition. It was 8  Dick Stewart snd Roy Phelps sturted their

VR0 .-..I.-l'.'._ and hirst contact, -,.5..-_-, L mooen oAt CAmerms (PR |"'-:| HUWHTL Wi

worl RN Ly, Tnove flown acmss the s makmeg a8 docunm e it o Lhe entire

was due in 20 minutes. The loud-speaker svs expedition,  Phelps's m vies were o be flown

et wis already broadeasting the amplified  back 1o the United States for showing over
ticks of a chronometer, counting off the =& the NBC television network

onds i o rulcde to |I=i|' sy L{sts 10 'I.l I' ol | e ||_||_:|| =-L'.'_|-Z-' i -ii'illl.l,:; LD i |.|| |
: Uil operations [hen the ilimer's  second-ticks, with the timers woice calling
vnice broke lKem miinutes to orst combnet ol hve-mimule intersils Uhirough iy plece
bve nvimistes , Uwo minutes . . . one of exposed photographic film | could see the

o ' -e . - - - - - I - - - - - -
R EE . rsf Condanl MO WVInE erad ALY Owm v he sum,
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Father Hevden's crew wis working fever-
ishly, Every so often he would dash back
with an exposed plate 1o the darkroom in the
tent, behingd and rush fresh plates oot.

Darkness and Chill Creep over Earth

CNIne twenty-five,” said the volee. “Ning
thirty, Five minutes to go.” Now, within
a few minutes of totality, It was growing
noticeably darker. The sun wos almost vov-
erecl, A perceptible chill crept into the air,
some people pulled on conts (page 202),

Pr. Van Bieshroeck wound up his driving
clock.  Under his direction, Oliver Westfall
adjusted the “Einstein™ telescope until the
guitde star came into view in the small tele-
soope on oone side,

“One minute to go,” said the loud-speaker.
ien oo o twently . oL othinty Lo Y

It was much darker sow. Hardly a sliver
of the sun was left along the black advancing
ecdge of the moon,

The “Dismond Ring" of Totality

“Zera!" That was the signal for totality,
At that Instant a rimg of bright lizht burst
“out all around the edge of the black disk
of the moan, and on its lower edge a blindingly
brilliant point of light shone forth, a bit of
the -sun still shining through between two
mountaing on the edge of the moon, Tt was
the beautiful “dismond ring" effect [ Plate
HT).  Alongside the brilliant point of light,
others less bright, the Baily's beads. alss
shome for an instant between other lunor
e tains,

Then the sun was completely covered, aned
nround the black moon shone out the grent
halo of the corens, with fainl streamers ex-
tending out in wll directione ( Plate 7). Here
und there slong the moon’s edee could be awen
red spots of light, prominences on the sun,
great flamelike eruptions of hot hydrogen gas
rising beyond the edge of the moon's ohscuring
rim { Plate IT).

“Ready, go!™ called Dr, Van Bileshroeck.

An assistant Hfted the shutter off the end
of hiz telescope tulye,

“Ten ;. . twonky . .. thirty,” said the
vodce, counting off the precious seconds of
totality, Dr. Kiess and Dr, Weaver were
bending over, peering theough their guiding
evepleces, keeping their spectrooraphs focused
ot the sun. One of the weather halloons
spared off.  Soldiers held another ready to go.

Above, as the monn's shadow passed aver,
the sky was dark, and below the sun Mercury
wids shining brightly, with Venus and Muars
d dittle above., A few bright stars could be
seefl,  The darkness was not the darkpess of

The National Geographic Muagazine

night. but mere like that of & semi-twilight,
and wround the horizon there was n ring of
light where the sun was shinfng outside the
limits of the moon's shadow | 2801,

A hush fell over the spectators.  We strained
our eves to see whether one of the waves of
cirrus cloud was in front of the sun during
this: crucial period of totality,  Some elouds
were there, but so thin that they were no
hindrance to most of the observations. In-
exovably the count of time went on.  Already
we wiere m the second of the four short min-
es.  “Twenty | ., thirty . . . forty ., .
middle.”  Totality was hall over,

Eclipse Dirama Reporied by Radio

O a high platform overfooking the scene,
Ben Graver, NBC's special-events announcer,
was describing the spectacle in dramatic and
thrilling words for early-mormning  listeners
back home (page 2039,

“Ten . . . twenty . . _ thirty,” zall the
viiice, counting off the fourth minute. “Ten
seconds o go!  End of totality!” On the
instant the beautiful Bailv's beads and dia-
mond ring again flashed out, this time at the
upper edge of the sun. Then 8 crescent of
light appeared, gradually widening as the
moon moved on downward.

In a few minutes the darkness had disap-
peared, and the returning heat of the un-
covered sun drove off the chill,

Newspapermen crowded around with swiftly
written news bulletins, and [ rushed them o
the radio tent.  They told the world that our
ohservations had heen soccessful.

Then evervone rtelaxed—all but Fother
Heyden and his team. They labored on for
80 minutes more untll fourth contact and
the end of the eclipse, still timing their actions
to the continuing count of the loud-speaker.

Between 8:22 am. and 11:00 am. thev
took 600 pictures, one every 13 seconds for
mare than two and one-hall hours.  When
the nerve-wracking job was done thev dropped
exhaisted on their cots.

Everyeome was congratulating D, Briggs,
Dir. Kiess, and those who concurred with them
in choosing this part of Brazil for the ohserva-
tioms. Their judgment In locating the site well
away from the cloudy weather of the coast
had been fully vindicnted.

Two weeks later onlv two Armiy sergeants,
James Kerns and George Williams, were left
in the bare deserted clearing. They had
volunteered to stay and guard Dr. Van
Bieshroeck's telescope untll his return in
August,  Only when they finallv leave will
our 1947 eclipse expedition really come (o
an end,
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Protecting Their Eves from the Glare, Brazilian Visitors Watch the Eelipsc
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Exploring America’s Great Sand Barrier Reef

By Carr. EFuvcene R. Guiep, USA, Rer.

With Hiustrarions by the Awthor and Staff Photographer John E. Fletcher

R some 200 miles southward from the
mouth of Chesapeake Bay, Narth Amer-
ica’s great barrier reef of sand extends

intn the Atlantic. It angles seaward [rm
Cuape Henry until at Hatterns it is nearly 30
miles offshore, Tt varies from a narrow hank
periodically covered by storm tides and cut by
vagrant inlets to stretches three miles wide.

There, sheltered by 'the barrier dune, grow
edewep and gt woods festooned with Spanish
moss wnd graced with palms.

Az a seeker of unbeaten trails, T doove along
this =alt sand shore toward a strange anil
mirage-tlistorted bhorizgon for more than 150
miles, My tires seldom left the sea-wetted
satud.

[ found myself in o lund of history amd
heroism, Here was born the first white child
of English parents in America; there, witches
were (dockéd; at one place, man Orst few; at
another, pirates coched their stolen trensure;
and for every mile of this shore brave men
have given up their lives in following the creed
of the surfman, which tells him to put out to
the aid of a stricken ship but is silent aboul
his coming haclk,

I waz in o lind where there is at once ele-
mental strife and serenity., Hurricanes from
the Caribbean drive preat sens to batter away
at the reel: and against them the wonder
grasses of the sand fight back quietly, Their
glistening blades wave like banners as they
grow and spread and, with the help of the
gentler winds, gather the sand into dunes to
resist the sea.

Near my pathway, in o trée hung with red-
berried geeenbrier, wood ducks nested beside
the dark-amber water of a cypress pool; fur-
ther off an eagle soared above the dunes 1
passed a ratt of whistling swans niding on the
quiel waters of a greal coastal lpgeom, |
found treasure in shells and in queer seq life
ot every mile 1 drove.

Une curly of the highway through this Land
of the Sea is the crnshing surf: the other, forest
or dune, pund or broad sound,  Hs pavement
i washed new and clean by the incoming wa
twice each duy. 1 drove it south from Cape
Henry, past the plessant resort of Virginia
Beach (FPlate I and page 328), past False
Cape, and across the ling irom Vieginia into
North Carolina ( map, page 329),

The finger of sand led me belween the vast
fresh-water sound of Currituck and the sea to

Kitty Hawk; thence past Kill Devil Hill and
the Dunes of Dare to the island of Sir Walter
Raleigh, called Roanoke,

Still southward 1 drove, tn Oregon Inlet
where the:gods of the fishermen hive. Beyond
it my tires left fleeting prints on 40 miles of
shifting, wreck-strewn beach till T eame to the
canmdy-striped lighthouse of Cape Hatteras.

There 1 turned with the cape abrupthy
southwest, through desp pine forést und open
heath to Hatteras Inlet, The trail led across
it down a dune-flanked beach and through
seviral miles of shallow-water driving (o the
live onks and whitewashed neatness af Ocra-
coke, an Leracoke whose tranguillity belies its
history ns a lair of Blackbeard.

A Coast of Many Moods

As man—or woman—has moods;, so has
the Land of the Sea. It can be a place of
storm and hardship when n northeaster blows
and rain and spindrift cut the face and blind
the eves; or when a chill gale drives out of
the northwest, carrving the sind head high in
stinging blasts, turning the sea to sullen lead.

But for every day like this there are many
diavs the vear round when the sun Is bright
and worm, amd the long hlue combers bregk
luzily like the slow smile of a woman: when
the scent of warm pine needlés comes from
the woods behind the dune, and song sporrows
sing in the bayberry bushes, This land iy good
then.

Again, there are boisterous and jnvigorating
diavs when greal seas crash on the bar, and
the east wind tnstes of salt: or the wind shifts
io a whooping breeze from the wesi, making
the steep, tuppling waves toss back their white
manes like wild Palomino stallions: This land
15 good then, too.

I could find oo rock, nor sd, nor loam,
nor clay in this land; it 5 a world of sand.
But sand is not lifeless, sterile; deserts are
maidle by climate, not by sand. Sand wives
life to its plonts, its grasses, its forest: and
it shelters the furred and winged creatures
thut Hve in i1, on it, and above L. 1t has
beauty in its tipples and in the shadowed
curves of it= dunes.

I found a zest to driving on samed: it has a
feel, a buoyvancy, that no road has ever had

But there Is much to learn about sand
driving. 1 listened to Coast Guardsmen andl
fizhermen expounding the lore of the wash,
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For I8 Years {:i:l[!lt' Itl.'nr;lu' Lights Have Guided E!ﬁpq into {hosapeake [!.”:,-

The old

R ) BT anang:

tran lehthouse replwced the old veteron In 1831,
ipproscoe: fo the Nabion's Capilal.

prddsione Tughthowse, lower skt

how 2 Armness
s Lde, with

the wel =and at low Llide:
viries from falling e 1o
onshore dnd offshore winds; the danger in
gravel overlain by 0 deceptive laver of sand:
how to moke o skidding turn when trapped
OO & urmow, sleéep wash: and how to climb
a steep bank amd cposs the =oft bernm. or crest.

But sand driving cannot he learned by ear:
it must be learned by doing, There is a
'-7]..-:|||]|-ui-,.|_| 1 '-'l||'|il'|| Elr=

, hurelle must  be
mounied first, for hete. of the end of the
concrete and dsphalt, bewing the unknown.

The driver on the sand must combine caus
tion with a hit of daring. To him the words

wits the fHrst light erected bv the Federal Government

on this spol direcled vessels to Halbmore, Norfolk, amnl other Chosapeake paorts

Lrny buldines are port of Forl Staey, guprdion of the water
M ™

Hatome
The present

“You can't pet through," should be an invi-
tation o o abead, his way well lghted by
nis bridees burning behind him.  He must
ruzh in where angels. and perhaps outer-
attkers and Coast Guardsmen, fear o tread.

All reef driivers pet stuck al one time or
another, be they sandlubbers, as T was, ar
able shndmen. The lone sand trail neeids one
whorcan drve by guess and by gosh and feel
chveriul In the midst of seeming chans and
citastrophe. He muost blufl the sand, or the
sand  will bluff him,

Before starting south, I explored Cape
Henry, northetn anchor of the great cand
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Beach Driver's Nightmore—Stuck in the Incoming Tidel
b

Noar Nioge Head, Nartly Caroling, the photegeapher's jeep, Hyving the National Geogruphic Society's fing
hogmed down, Mr. Fittehar went for help: when he seturned, wives wore lupping the ienders and the dover
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Sea-hlusted Stumps Bear Witness (o an Ever-shifting Front

Constatit warfare between sea and land aloneg the reef sbiers the beach, mmakes amd unmakes capes, oots
i Inlets gl Sile oh] ones. These stumps were part of a forest af False Cape, Virginka, when #f wos g true
£xim Dieep toprools withitom] the sea's pessnlis.  Fale Cape I so named becanse fo coustal vessels iy
topography resembles that ol Cape Heney, some 24 mles o the porth (page 331
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Wha's the Most Populur Man on Any Beach®

irpimi Hench

TIfInE Slimmcr monins
Lhrang iis s3x mill
LCIs which moed sshare in practics mabouvers
reel. 1t s a geoaraphical shuttlecock,
'1I1:i_'r!!.f1|. i TYHGIG S8 Lilrr'.:_'-' ':-I":I"'i L I'ITII'I E!L'Ill‘
than its wandering dunes. To everyone’s dis-
may it 15 wandeting off, leaving behind i
nothing more substantial than fathom
ot i mariner's chart.

LELiE

Liivis

Vagrant Cape Henry

This is not the first time Cape Henry has
sone on & pilgrimage. Tt wos once eight miles
to the south, Were it to resume its ald place
the shore réesort of Virginin Heach might be
embarrnssed fo fnd itseli two miles inbind in
4 dense forest,

[ :zaw évidence of its {ormer position in the
old stumps and peat beds which are ssmetimes
uncovered o1 low tide near the resort. The
:1I--'|!I_1-' s pluced riprap at the tip of the cape
I an attempt 10 prevent lurther movemeil

Taking to the air over the cape, 1 was able
10 trace s growth and recent recession by the
lings of ancient dune series which were as

brdloes: with six

ol beich ; coloriul ombrellns diot the shome

'i”'l'." '.' el == ENEN I_IIII_l';_.]"EII_:'I_ Vit Lkl

Hublwr rafts rite the hreakers, replacing the

during wartime (Pluie TT),

ciasily readable as tree-growth The
story they told me is one of ling after line
of sandspits followed by dunes,

As pach new series Of dunes was formed.
behind jt became covered, first with
sanrl grasses, then with bavberry, and finally
with trées, Thus was bullt o cape ghout five
miles broad and three miles in depth.

Fhen 1 could see where the picture had
changed, about the time the Jamestown coln
nists landed on the cape in 1607, The sea
had counteratiacked., throwing up a2 gre:
marching dune, three miles long. which rolled
its steady way infand,

Between this great carved dune and the
shallow bays behind the cape, sheltered from
pales (rom the sea as well a5 from cold blasts
out of the north and west, 8 wilderness erew
up, one of venernble onks, hickories, beeches,
gums, and pines, alternating with podls peo-
pled with cypress and tupelo. This wilderness
has Deen known to Virginians ot least since
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the time of George Washing-
ton a3 the [hesert.

The grazsy foredune run-
ning along the beach is a bul-

wirk agaipst the sea, but the
moving dune can be likened
to an amphibions task force
landed to push inland and pre-
pare the way for the final at-
thck by the sea. So this dune
trnveled more than a nijle into
the Desert, rearing itsell more
than 90 feet into the air. It
left far behind the old light-
house, first Federal heacon in
the Upited States, huilt in 1791
amed still standding on & remnant
of Lhe old dupe (page 526).
In the dune's wanke 1 saw a
ghost forest—sgray  sheletons,
headless  and  limbless, en-
tombed for 200 wears and
now being exhumed to bleach
in the sun. They were mainly
of cypress; other less-endur-
ing trees had disappeared.
The trees in the path of the
dune could only stand and e,
but others fought back by
counterattack from . the rpear.
They tried to overtake the
hune, to climb upon its back,
and to smother it by depriving
it of ils motive power, the
wind. They sent their winged
seeils  spinning  downwimnd o
grow into more trees and to
send more seeds oot to attack.
But the dune fought a de-
laving sction, scorching  the
tender seedlings with its sum-
mer sand and imprisoning the
seels in its dry top laver until
their germs died of thirst, The
forest could not catch up.
Help wis needed, for the
dune wns not only destroyving
the forest but covering  the
military features of Fort Story,
which defends the Chesapeake.
I had been there to withess, 15
vesrs ngo, the beéginning of the
defeat of the dune. The for-
ester had been called in, and
the dune was covered with pine
needles to bind the =and tem-
rarily and keep its fierce
at from killing the seedlings.
Then some hundreds of
thousands of six-inch pine
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The Desert Is Resoued

o donger menaced by the great dune
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Boman mon bogt ogo
through the pools, fg-
uratively taking the

bags out of the cy-

piresses’ knees,

Bot the women ol
Tidewater Virginia, who
CoEHlier the [ezer
and its trall their
charge, rallied to jts
defense, stormeild  offi-
crldom, and wan thea
case, T he Priendivy
Trail woulll not becomae
i turmpike: denatoring
the forest would
A part \merica's
li!:—:lgul eI wilderness
ArcR wis repri
Cape Henrw,

[eaving the cape, |
drave (o the end of the
concrele and |h“l||§u i
myv wheels off into the
sand. With LT
down to 20 pounds woad
my foot heavy on the
ator, I roared
across the dry bank,
bortindd for the hard
st of the wash, Al
its edege was o Two-foot
drop cut by a4 recent
STOCM.

I'heere was nothing in the book about what
to do; my sand-driving mentors hid neglected
to mention such a possibility. So T pualled
wromnd, hitting the bank squarely to prevent
capsizing, locked my wheels, and slid gently
over Lhe ||r|1'_ crambling the edee s | ITLﬂLi-
inel landed on LN
hardly a jar.

i while the wash was level:. then 1
renched a stretch of undulations formed by
|-I1.3L-i:lt waves, where Lhe o upAnLs if I]ﬁ'
rear-seat found themselves in a continual state
- suspension, very young such a
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snme [he motion causes
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A hali dozen miles or so soath of Virginia
Beach 1 turned inland to search crumbling
recorids in the old courthowse of Princess Anne,
Virginia. They told me o strange tale, a paral-
lel 1o a well-known storv of coloninl New
Fngland. 1 found that as Massachusetis had
had its Salem witch hangings; so Virginia had
had its Princess Anne witch duckings,

Here Witches Were Ducked

Ducking was not so harmless as it sounds.
A woman accused of witcheraft was stripped
of her clothing, bound, and cast into Lhe water,
[f she floated, she wie puilty, and was
promptly hanged. 11 she sank, she was inno-
cent; but, being dead from drowning, she
profited little in her vindication.

Grace Sherwood was 'rmcess Anne County s
inmous witch,  The records tell how she was
indicterd in 1706 for being a witch, was taken
to i place aptly named “ Witch Duck,” bound,
anddl thrown into the water by the sherif.

The affair ended in anticlimax, however,
Bound ns she was, Grace Sherwood confounderd
her would-be executioners by dambermg
ashore and, far Trom being: hanged, lived on
more or less happily, as far as the record
states, for 34 more years, and died in bed.

Returnine to the beach, T reached the bulge
in the coastline at Failse CUape, where the wash
witlened and became as fat and smoioth as 8
pool thble., After picking my way through the
stumps of the submerged forest, which indicate
that there was once a true cape there, prob-
ably the one shown on old maps as * Point
Barklev,” T picked up speed (page 327).

But 1 passed too muny blurred, interesting-
looking obpecis and had to torm back for
unother ook,  They were, tespectively: a
haommerhead shark and a Lrge sea turtle which
had come to an unknown end : an osprey which
had caught a fish too large to handle (page
334); and a concentratfon of sea shells,

Amphibious Pigs Like Sen Food

Some moving dots on the horizon became
pigs in the surf. We stared ai one another
fir 0 while, and then the pigs went hback 1o
sticking their heads muler the breaking waves.
They were uncovering a gueer little mole
cruby (Emerite falpoida), which is about the
shape and size of a plgeon’s egg (page 333).

There were hundreds of these crabs  just
under the sand, and they migrated up and
down the slope of the wash ns the tide moved
in and out, A¢ the swash of each wave re-
ceded, 1 could see the V-shaped marks mande
on the sand as they spread their antennae to
catch food, their 'lu:rrlﬁ;rr remaining  hidden
uneer the sand.

3l

The pigs get fat on this and other sea food:
but since their pork is a bit fishy to the taste,
they sre penned up and fed a landiubber diet
before being maorieted.

N ine miles mside North Caroling, 1 climbed
Lewirk Hill, an 80-fool marching dune, for a

of what was to come.  Four miles to
the south, among t yellow dunes; was tall,
glim Currituck Beanch Light, On my right
was Lurrituck Sound, 5§ miles wide nnd 30
miles long,

Muny vears ayo there was an inlet just to
the north, and the water of the sound was salt,
Then 3 great dune, probably Lewark Hill
itself, hayd a part in closing the inlet, and the
woater turnod fresh.  The State hopes to keep
the water fresh, becinse great damage to plant
and animal life woold resalt if the sotod ever
became salt aenin,

Ag T Jeft Lewark HIlL T began to meet balkd
eagtes on the heach., There were severnl pairs
of adults and a number of voung in immature
plumage. In the next nine miles 1 counted
17 ol them. nearly two 1o the mile, a note-
worthy density, Eight vears beéfore 1 hal
seen unly two in 140 miles from Cape Henry
to Hatteras Inlet,

Chronieles of Whale Head

I crossed the steep foredune to Corritock
Beach Light and the green ocasis nestling al
itz jool. Lm:ﬂllg.' the place is thrice named:
Whale Head for the '||:1'.‘_ Curtituck Beach for
the light, and Corolli, North Carolinn, {or its
post office. Few beach travelérs suspect jis
presence behing the dunes.

Its narrow lanes are hedged in by green
thickets, which on that day were alive with
mvitle warblers, mockingbirds, amd cardinals.
Children were plaving under the live vak in
fromt of the white schoolhouse with tiny bell
tower, and A cow and some chickens fora ]
on Lhe grass-grown street by the genernl :-m:in:-

Currituck Heach Light i3 of unpainted red-
bhrown brick, mellowed by 70-0dd years of
storm and sun to the color and texture of the
tanwed, rudidy cheek of an old sea captain.
It fills the 80-mile gap between Cope Henry
Light and Bodie Island Light at Oregan Inlet,
wHMming against a coast that 15 o dangerous
lee shore when a northeaster is blowing.

At such times the surf is incredibly violent;
mighty seas ciur] forward and crash their un-
told tons of water wvertically down. They
batter men to death even before drowming
them, and tear massive-timbered ships as if
they were otange crates,

Such was the surf which took 85 lives in
sight of the light on the last day of January
in 1878, when the Metropolis was wrecked.
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T8, Army ASF T T
Gapingd with Cutlass Wounds, 8 Pirate's Corrent-seulptured Head Lies Beneath
the Wnters of Hatteras Inle

il leach, e Fouiebt X
| Freonch mierch | | U=-Ean

Wamm, I 1718 Lt Robert Maveard of o
(| ol eombgt

myslery, too; still The old light ha
hangine over this bepch, wvieenwer Lidle and WIME WL strang
all honds were lost winer |.'”'.' wint out in ther ety 1903

Ll

st ioat B the ':l| i1l s 'y 1k N SN On thil

knows whit happened there, 40 ENK L &-gale, 11 owis th
1 .!I.I' |;_ |. E- Ir.l_ ill |||!- .-."..J'_

Ubrville Wright's Telegram

avers shot A Dreeches-Duoy While the Nation was |||_'-_'. warching 1o seo
jorelEn ship prepacaton whether it could be refloated, smethine else

W AsHOr ' a=stonished ARTRERL aesl At kel Dressql Hill ' miles | f e
P s crew heave the i nuth \s 4 res [ it. two bhrothers

. n oA panic thke (o their bopts  over o the Kitty Howk wedther

and =tart north toward the Chesapeake. A svmd a j
fesaving crew farther north had to row out was addresse
convince them that wreckers did not awalt
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sigmedd by 8 man pamed Orville Wright.®

Below Currituck Beach Light T met a whale
on the wash. He was a pilot whalé, or black-
fish, about 12 feet long, and he hnd pot Jong
been separated from his mother§

A herring gull stond near by, eyving him
!-'-tpctula'llfl.'rl}‘. ws pt-intervals the whale sighed
dismally and tremendonsly through the top
tf his head and once in a4 while struggzled
feehly. He had evidently struggled o _'
time-to get afloat and was getting discoo .

The pilot whale seems to be subject 1o
blind panic, and a leader will suddenly dash
ashore, followed like sheep by the rest of the
herd, I wondered what could have frightened
this pilot whale,

He was an example of symmetry and strepm-
lining—clean and sleek and shining. He had
the high, noble forehead of a thinker., But he
was, I am afraid, not quite bright; il he was
a0 wise, why did he strand himself?

Nevertheless, I was sorrv for him, and later
I was relieved to find that he got afloat an the
HNII:It tide, 10 the probable dicgust of the herring
gull.

Helping Hands in the Sand

I stoppad on the dry bank to fuvestipate an
oldd wreck, the ribs of which from a distance
resembled the bleached skeleton of a steer
beside st desert trail,

There wns no sign of habitation or human
being from hotizon to  horizon: vet in five
minutes T looked up to find a Coast Guard
car, two fishermen ina model T, und o travel-
ing butcherman with his shop on wheels, all
stopping to sée i I was in trouble,

Then along came an orange-colored  bus
labeledd “Diare County Schools.” Tt was loaded
with children enthusinstically bent on giving
help should it be needed.

No traveler on the beach passes another
without 3 greeting, and it 5 unknown for
anyone ever to pass a stopped car without
offering afd.

I twrned inland at the site of old Caflevs
Inlet and drove some miles on the sandy shore
of Currituck Sound, My tradl plunged into o
durk forest of cak and holly, where the sand
rits, 1o my embarrassment, took me through
the front vards nnd almost acros< the front
porches of the dune-forest wvillage of Duock,
Niorth Carolina.

Newr Kitty Hawk T croseed the paved
Wright Memorinl highwny, Offishore was
once enacted a sea tiagedy, the details of
which have remained a myvsterv—the disap-
peatance of the dagghter of Anron Burr.

Farther down the beach, the ill-fated Swed-
ish steamship Carl Gerlard camie ashore  in
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1929, She sal there for some vears on an
even keol, then sank straight down in the sapd.
Today there is no trace of her, oot even her
Lridge, on the smooth sanid of the wash

Americn"s Greutest Barkhan

Four miles south of Kitty Hawk Lifeboat
Station, and about o mile inland, stands what
was once the largest and most nearly perfect
barkhun, or crescentic marching dune, in the
United States. 1t iz 91-foot-high Kill Devil
Hill. From December, 1903, when the Wright
brothers made their first fighiz, until the dune
was immobilized m 1929, it marched south-
wirel 300 feet, or roughly 20 feet each vear,

This rate of travel agrees with that of the
barkhans of North Africa. As o rule, small
dunes travel faster than large ones; i Egyvi
dunes about 60 feet high, being one-third
smaller than Kill Devil Hill; travel some 50
percent faster, or 30 feet per vear

I saw the gremt dune before man laid his
restraining himd upon it; it was pure wind-
sculptured beauty., Now it hus been covered
with woods debris and planted to graoss ind
weeds to stop s movement. A benutituol
monument stands on its summit, 4 memorial
to the Wright brothers { Plute 1).

Hut it js & dune no longer; it §s just a hill
with parklike curlicues of walks and drives
around it. Those who love the wiliness of
the Land of the Ses would prefer 1o soe the
dunie covered with a flowing galden robe of
sea oats, which would have stopped its mave-
ment but preserved its heauty,

From the top of Kill Devil Hill T could see
to the south, across o narrow sound, Roanolke
Tsland, site of the Lost Colony anid the birth-
ploce of Vikginia Dare (Plates VI, VII).
But before crossing over to it, | drove west
over archiyl wooden bridges 1o Colington
Lstand 1o Albemarle Sound,

Thete 1 learned that the Lost Colony of
1557, which antedated Jamestown by 20 veurs
and Plymouth by 33 years, may itself be ante-
dated by ancther lost colony perhaps several
centuries older,

Some years ago, so the story goes, an ol
live oak growing om an Dedian shell Burial
mound wus uprooted in a storm. In {1 roots
were two carved pipes which were not Indian
in design or composition, They were thousht

* Ser “Matorcouching Through Nonth Coroling.”
by Melville Chater. Narmsar Groouarmie Macarmse,
May, 18246,

Toe “Whales, Giants of the Sea™ hy Remington
hetogs, Narmonan GeEoawaride Maoanse, | anogry,
FQL0),

2 See “A Hil of Eirabethan England in Amedoa”
by Hlanch Nettleton Epler. Nammowar Oeodmarrie
Macarmy, December, 1553
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Angry Waoters, Whipped by Hurnicane Winds, Topple Besch-side Homes at Nags Head

sliorm-ruEnd Aeods owerrun moads and lawns nnd anderemdn

et b tela=t the eastwanl-lnleine neel

meed ot Pamlico Sodned

R

]l_'. some 1o be .III-:'J:'. in dnrl ||_'.' others to he
the “kettles of Kilmarlic,”
foumd across: Lhe sound on the moinlnnd and
hkened to Boman urns. The Indbin tanght
thie white man to smoke, Hut who taoght the
Indian to smoke?

Lopntmiing sotthward, | drove W L
Head, where wrockers were supposei] 1o have
priginated the name through the ocustom of
luring <hips to their dooni by tving & lantern
to a horse's head to simulate o light on a ves
It makes o good story, but reference to
the map shows Nags Head to be the mame of
i village in southern Englond: and the earh
settlers of this reef, many of whom came from
England, brovght the names of some of their
[owns with them,

For ten miles south of Nags Head | deove
an mnside trall, my car lurching mightily in

with

s e

[htst

That ol September, 1944, drove
Reversing direction, it hurbed the piled-up water back to the son {pugee 330,

west Indian hurrdcapi= thal wvee
salt water clenr across the

|
BRI S

the deep meandering tracks like p skiff i a
short beam sea and scraping its belly on the
sand and grass Ll it shone like o newly minted
com. T was in =earch of Oregon Inlet, the
exact position of which s a hit uncertain
sotthword travel

becavse. of its constint

'Iill.rTIl_l b Sea mnoan Auatommobile

suddenly | emerged from amone the dunes
U o a wide marsh covered with a fool of
waler mn which there wae n maze of channels
through the grass Bevoned it was the inlet:
the walers of Pamlicn Sound were flowing
swiftly semward, meeling a sucoession af heavy
seas comine in.  The resultant maelsirom T
wWis Lo cross was ol reassarmg.  There was no
sign Ol & ferry or a ferry slip, and it wis nearly
saling e, Some tire fracks disgppenred
inta the waler, but in that marshy labyrinth
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thére wos no sign of whore they emerged, if
they ever difdl emerge instead of continuing
down tb Davy Jones's locker.

Being without compass, sexiant, or channe]
bunys, | lay to for o pilol, He came in the
form of a Government trock, which took to the
witer in a clond of spray. I followed circum-
spectly, hub-deep in the water, After half a
mile of channels we came (o 4 marshy bank,
andl there was the ferry.

I dlrove uyps the landing ramp and then helped
pry the ferry awny from the bank. The waves
of the inlet kept the deck under a few inches
of water during the crossing, but that, 1
learned, was normal.

A Haven for Birds

In the inlet we passedl o flock of 300 black
skimmers, known locally as shearwaters; and
g large flight of cormorants, called there
“nigger getse,'” passed close aboard,

The ferry salled op to o likelv-looldng
smonth spot on the far shore and dropped its
ramp, 1ts three vehicled backed off and wan-
dered over the sand fats in a generally south-
erly direction. There was no road ; each knew
where he wanted to go and made his own
tracks in that direction. The sand driver is
an individunlist and an optimist; he always
seeks o better route over the sand Dut almost
never finds it.

In shooting the dry bank en moute to the
wash, T failed to build up my speed high
envugh hefore hitting the deep dry sand and
got sturk. 1 did not spin my wheels, but tried
rocking out in a rhythmic forward and back-
ward motion. My tires weni deeper,

With the help of a passenger T ogave the
car the rather violent Iateral rocking treat-
ment,  The tires were momentarily jerked up
on the high side each time, and o little sand
flowed benenth them. '

After ten minutes my fires were back on
the level, T scooped the worst of the dry sand
from the ruts ahend, let my tires down from
20 1o 15 pounds, and, being careful 1o keep
my power even with my traction and not
ahead of it, pulled out and down to the wash.
I was learning.

I spoke the Oregon Tnlet Station and the
Pea Island Station, now imactive. The lutter
wis manned by Negroes

Aside from ii= professional eificiency, it
was noled for its pork chops and pan-fried
cabbage, and [or the bowl on the mess table
into which went a contribution whenever some
profanity slipped out. Near by & the Federal
migratory waterfow]l refuge where, with the
pame  hirds; thousands of laoghing gulls
breed.
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Surprisingly, New Inlet had closed, and 1
sped over it= former site on the wash.

A few miles south 1 spoke Chicamacomico
Station, where | got more details on the hurri-
cane of September 14, 1944, ahout which 1
had been heacing all down the coast, With
the barometer fallen to 27.97, and the poshore
winds blowing, the sea rose and pussed com-
pletely wcross the reef, piling up water in
Pamlico Sound and flonding the mainland.

Suddenly the wind decreased in velocity
with approach of the storm center; then, in-
creasing agam, it blew wviolently from the
opposite  direction, and  the piled-up water
from the sound surged back and washed across
the reef, meeting the seas coming in from the
DCEA,

Many houses came adrift in the near-by
villages of Rodanthe and Avon, but, thanks
to quick action by Coost Guordsmwen  and
fishermen, there was no loss of life.

Chit at sed it was a different story. Two
Coast Guard cutters, Jecksow and Bedioe,
were convoying a torpedoed zhip northward,
Mountainous seps laid them over on their
beam ends, and they foundered.

After drifting in life belts and on rafts in
shark-infested wnters for more than 30 hours,
survivors were picked ap by Coast Guard air
and sen units, Forty-eight officers and men
lost their lives, 17 dyving on the second night.
In this rescue work, the motor lifeboat from
the Chregan Inlet Station did yeoman serviee.®

Thrice-sceursed Spot

Ten miles farther on, T reached a spot which
is thrice accursed, In the August hurricane of
18399, the schooner Adaron Reppard drove
ashore here, hitting with  tremendous force.
Surfmen shot a line 500 vards across her
hendstays, but her crew was powerless o
reach it,

The report goes on: “Ship started to go to
pleces; deckhouse first, hatch combings, decks,
and bulwarks. The passenger, Cummings, in
the mizzen shrouds was caught by ope leg in
the ratlines and slammed back and forth ongil
dead hefore the mizzenmast fell over the sule.
Mainmast broke in two and followed oyer-
board.  Seaman Tony Nilsen was carried with
it, worked himseli clear and disappeared.

“Captain Weese] jumped from fore rigging
to try (o swim ashore; turnid back  ond
drowned within five yards of the ship, Muate
and three seamen in fore rigeing fell into the
wead with [oremast. Surfmen with Tine around
wiists wanded into the henvy surf filled with

* See "Life with Dur Fighting Coast Guerd,™ by
F. Burrows  Caltoy, Nartmsar Comeipse Maga-
Zisg, Mav: 1943,
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planks, timbers, and broken spars; saved three
men, Captain E. O, Hooper of Little Kinna-
keet Stution nearly lost his life, broke leg."

That waz not enough. The next day the
barkentine Priscilin come ashore there,  Four
lives were lost, bt surfman Rasmupe 5. Midg-
ett of Gull Shoal Statwon, on mounled patrol
and with the sen up to his seddle gicth, went
mio the surf and single-handed saved ten
[MErsOms.

That was still not enough. In the 1933
hrricane the four-masted schooner C. 4.
Koller wis driven ashore at this same spot,
bt the water was so high that she rode for
up on the beach, Nine men, a woman, and a
dog were taken salelv ashore by breeches
buoy., Captain® Hooper, who had broken
his Jeg in the Aurow Reppord rescoe 34 years
before, took part in the Kobder rescues.

The hero of the Priscilly wreck, Rasmus
Midgett, bears 2 name that s a proud one
on the reef. The history of the Coast Guard
and the ol Lifesaving Service is inseparably
linked with the name Midgett.

When Keeper Jobn Allen Midgett took
A surfbont out from Chicamacomico o 1918
o the aid of the blazing tanker Mirlo, the
crew were all in the Midgett family: Keeper
John, Arthur, Clarence, Zion, Leroy, and
Lee O'Neal, whose mother was o Midgett.
Midgetis not only served in lifeboat stations
in this war, but their names are known all
over the Pacific, whére they manned landing
craft for amphibious operatinns.

Sixteen more miles, and [ was at Cape Hat-
teras Light. Darkness was fulling, the sen was
rising, and the bunk was steep and soft. T
made it to the dunes, however, in o breathless
dazh, after first reconnoitering on foot and
placing sand monuments on wazh anid crest to
ruile my turms.

Soldiers of the Sand

Hatteras Light was saved by grass after the
Government had given it ap for Jost and built
a new tower inlond, The wiater had come in
neirly 500 yards since 1872, threatening the
'iir,_hL Brush fences raised a dune, and sea
oats were planted on it. The dune has grown
and expanded until now the light is out of
dunger. A lowly grass did what engineer and
steel groins conld not.

There has heen constant warfare on the
reef between the sea and the wonder pracees
of the sand, Hefore men came, the prasses
were victorious, They built the barrier dunes
bethind which the foresis of Hatteras grew.

Man has been almost an enemy: at best, a
poor ally,  He cut the trees, and his stock
ate and trompled the ssnd prosses. Loss of
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the vorthern forest of Hatteras and inroads
by Lhe =ea jollowed. Not until lately has man
learned to help the grass, 1w replant it when
the sea washes it away, and to keep his stock
from it.

Like twn Coast Guard beach patmols; two
smnd prasses meet bere on (he reef: boach
grass comes down from the north to meet sei
aats - coming up from the south, form
mo sid, but they do better than that, They
force the wind to drop the sind, and as the
same rises esch vear they semdl out roots at
the new sand level and step by step keep pace
with the rising dime.  In the meantime their
subiterrancan stems spread the grass widely,

A third, salt-meadow cord grass, which
covers the range of both, has similar proper-
ties; and a fourth grass, which 1 call “purple
hnir."" takex over bhack of the dumes and m
October forms & porple blanket from northern
toe suthern horlzons,

Though  residents are skeptical, these
grasses, if handled right, can protect Hat-
teras and the rest of the reef from both sea
and sound, again making it the forested para-
chise it onee was. Much of the extensive prass

lantings made in the lnte 30 has been Jost,
wieause during the war there waus no money
or labor for replacing the grass wushed out by
hurricanes,

Buxton woods were a pleasant change from
the wind and sun of the beach. The wind
was but a whisper in the tops of the pines
as | drove past red-berried yaupon, the lovely
lavender-Truited  French mulberey, fragrant
buyberry, and grapevines which grew to the
treetops. And 1 met here, at its farthest
north, an adventurer from the south—the
dwarfl palmetto, a true palm.

In 1937 the Government took steps to make
Hatterns into a nationnl seashore recreational
ared, The war temporarily held up the proj-
ect, and oll companies moved in to explore for
oil. Deep test wells brought up thousands of
tiny fossil animals instead of oil, and plans
for making Hatteras into national piliy-
ground are agnin being considers],

Humor on Hatteras

During the war 8 Coast Guard doctor min-
istered to the people of Buxton and the sther
villages up and down the reefl. He delivered
many babies and relieved much suffering.
But residents were not unconscious of the
humor in the situntion when he stepped out
of his official station wagon to visit an ex-
pectant mother, for on the side of the vehicle
was the sign “'United States Coast Guord
Recruiting Service''

Bevond the woods | drove througl the




From Great Sund Barrier Reel Wilbure and Orville Wright First Flew an Adrplane

p R Tl it FHT plens Kitty Hlawk, MNorth Camlims, (hie wineed] grunite pylon hofiges tharde condguirsd of

ihen n luree moving = duane they learms] o glide.  Near by, on December 15, 1903, they
rul ekt i m povwer-ileiven, heayvier -than-air grafl.  Grass hais anchered the marchme  done,

I




Pl ¥ SilErs sG] S (ks EHTLE GPHE flaE T THIRR dRE B G AALITE AR st RETENE T Fa] el ) ey UG AT )0 FIRERTT 3 L, U AVMAIEE )
___1..__. HE3L _..._ ._.__ _.__. .“..__.___._ |kl ..___..-1_.: FRLPE L Bl iy ._T LS LR [l Esop. 231 HA0N510 o CLRERU] DR 200l v dpl g i padeod s
A M U] S]] 20R0EA ] Ul ASOREY PORINNCY IIRATY FUPURTT a2 APuag BlRA A JO JANG DYl 18Badg) Kasipug
T TIAE B e T




CHAUTfE mgE [l SOREITiE e AFE AT1IE ANEL,  WAUTTI TuTALp R[] AkAM €mOE it TRILATIL W .____..._n SR v iyl ERH LR R sR iR _.___:._.__._. JONE TEapDI]S

(At} PaU-Aung] puE -jang s W0 SNy UGG Jony il pRoy Anuniey Houo Jaatg] Anpung ® arg




)% AT .._._......__.. i) IHO NI e puw _____._.._ fraguaLiguiald 0 [Rduales 000 AR PR HOTE] . an unrpag ue “__..____._.._ jriat "._._______..._ HIEEF [ DTN LR
B UL r-.m_._.._.:____ ) HDELO®] oy Atk A FELTN HEAY 10 Daulr.y gy 1og .“___.”_ q.u_..____...._;._ di| PR LA AT B5Iy) Pt el qrud R el fedyr io CNLLIELY S 44 4 ea &laimAnA M

PUALTOTY OEXISUNY ATjl U0 [[Upunc] ISt SE118E MDD [ A1) sMIn]Y Ss0l7Y STTITEIRE S “.___.__.:__1._.., i .".-_....._.._." .|_._u__.1. Yy Uy

HEETj =] = LiE] = il "l i _l__.. L™ b |




rpaepyprog ey saganesdde i g oo (npEaeE 6w ey, Caa0ysHe sagn, OF A 8 1) YRR adey 1 an e CAnagr e
ETLI] ._|_-_.H..5.._._._.rm ._..u__.u._._-._ paag A ..._.._._.HE-.-.._L___._-. M Ao __:._h.—_ ..__.__n.w.r__.:.z__u_ .n.._:__-._.._._u.____uE.ru [RTEXN _.:|_.|.|.__ﬂ JLLALIRY LpeiEan -I__”__._._._._h. -I—._. (S _:-_h._.__..— __._u_._._. _.__.__r._.u Lnn_ 0] )y L_.__..__.__._”_“_-..H.

SAM[ING] ANAI|RE JO] ASIPEAR] T ONEOT) HUOAETY WAON 3L aNUly SUanag 1AL SSO[PUE] PUE SApL] WAl jjag ey

Pl WAL .| N

'u_._.._..n__ .1..l_—. H..._ = jid jdd _J._.
- = e ]

! . - ———
.

-

1'




Agdoin in Lyieie Diviima

&
|
e
e
-y
=
E
-
&

of Raleigh's

r‘-"l | ;‘
1:5 B ) 1.""';!"" =7

b I ‘l‘.“.i'ii““

Epie Sty

1T

|*~| |I|-.|

(e Mopnake




i Admiring

S STINEEY

BEES |

Fhalissap

LUdL

!” "'1|-.-|||r- |:|||,| I.-Il'.l

.I1I|.| it Lan

!.'.I i

§1

Will YouF

1'-:..' In 'II.':ll i

EI%E



‘The National ‘.I:'I'l';.:|';|_'-||j|_ :"hl_l|_1_:|.ﬂ||||,

These Old Mortars Shot Maoy a Life Line w Vessels Wrecked Near Caffevs Inlet
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Exploring Amerca’s Great Sund Barrier Reef

open moor to the fishing commuomty of Hiat-

teras village. It s a place of shrimp, croakers,
gray troul, flounders, spot, and a number of
ather food fishes, Ofishore, around the wrecks
that litter the hottom, sportsmen find amber-
jack and dolphin, One took a 594-pound hlue
marlin: and red deom, of channel bass, are
caought in Hatteras Inlet.®* A three-car ferry
makes the three-hour trip across Pambico
Sound te Engelhard on the North Caroling
mainland.

Avross the inlet to the southwest T drove the
length of Ocracoke, an island that is half lnnd
and half water, for [ drove the Inst few miles
through shallow witer, told me of an-
other mystery ship, the Carofi 4. Deering,
three-master, With her table set {or dinner,
she zailed into the shonls in February, 1921,
with no one aboard except a cat. The cat
livedl for years at the Cape Hatteras Lifeboat
Station, but the mystery i5 still unsolved.

On the southern end is the village of Ocra-
toke, the metropolis of the reef. L has A
concrete street which served its former Naval
Amphibious Training Base, Here Blackbeard
lived between raids, and in Hatteras Inlet
there i an eerie reminder of his cutthroat
days, An Army Air Force photographer
brought to Tight the presence under water of
the immense current-s=cuiptured figure of a
pirate, his head paping with cutlass wounds
(page 336},

Diriving the Dark Reef

On the return trip north, darkness overtoak
me at Caffevs Inlet (Plate VI, The wash
was amoath as velvet anl hard; there was no
vibration—ijust the bum of the engine, There
wits mothing outside by which to judee speed
or distance. The beams of my headlight
seemed to be absorbed inio the sand and the
nir: it was like Aying at night.

For a time the surf fog curled into my lights,
cutting down my speed. Then it blew aside,
and before 1 knew it my speed had mounted
ton high for the oceasional tidal gully and
the stumps which 1 knew lay ahead.

[ drove by dend reckoning, checking my
speedometer to the tenth of a mile against
the detailed log kept on my way down; there
was nothing else to tell me where [ was.
There was the curious feeling that 1 was veer-
g Trom mey course. S0 a miot {eels when he
is on Instruments. But whien 1 turned the
wheel, I ran into the swash of the waves anid
had to straighten out meain,

SomeLhing was wrong, 1 should have raised
the beam of Currituck Beach Light, but it was
not there, | considered and discarded the
possibility that T had somehow made a circle
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on the wide wash and was headed =outh, 1
waitied until my computations showed that 1
should be abreast of the light, then aoomed
up over the crest of the hank for a look,

The tower was there, all rh:h[ lpoming up
dimly in the darkoess. But it was dark. Tt
wits like a good Samaritan, after many vears
of help to travelers, Eul:_ll:lm'lg,r gone blind,

I returned to the wash and after a few miles
turned around for another look. The light
wias on! It had been but a temporary stop-
page, T did not {eel quite so lonely.

Suddenly there were green eves peering in
from the sen. 1 relaxed when the eyes be-
came¢ my friends, the pigs. Farther on 1
pulled up sharp'iv s more green eves faced
me from dead shead, and threaded my way
carefully through a herd of cattle lying at
the edge of the surf, placidly chewing their
cuds. They were refugees from the insect-
ridden marshes.

As | rounded False Cape, plovers wheeled
in my lghts, and mw{nd ghast crabe danced
weirdly in the beams as if they played hefore
footlights, The seas were reaching higher
now, and the rim of foam an the advancing
wash was like a' necklace of diamonds in the
headlights.

Because the wash was narfowed by the ad-
vancing tide, T had to turn partway up the
bark as ench wave came in and then olloy
it back to the harder sand. This, with the
undulating beach as I breasted Little I<land
Station, gave the car the effect of a ghip
vawing and pitching in a quartering <ea, and
I was glad when I splashed through Rudy
Inlet and was at Vieginia Beach,

The lighted streets dazeled my eves; T had
come from a strange, dark world into the Land
of Neon and Mazda,

Cold Flame in the Night

Back in my cottage on Cape Henry T went
to hed tired, but 1 did not sleep well.  ‘There
seemed to be a Hickering before my eyves,

I awakened to see a gueer, recutring fash
on my wall. Raising mysell on my elbow,
I looked out, straisht into a fantastic dream.
at what might well have been a page [rom
Pante's Imferna; ot what, to my sleep-Hilled
eves, was A flaming sia where molten waves
were breaking upon a brazen beach. Each
wave wis tipped with fire which changed from
a pale green to a vivid blue; and as J,I', liroke
there was a bright flash, bright enough in
which to read the fine print of a newspaper.

I shouted to rouse my family, and in swim-

*Spe The Book of Fihkes, edited by John Ofiver

Liu Goroe, pobbzshed by the Nitional Geographle
Sovieby,
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An “Improved Road™ on Cape Hatteras!
the wooden trucks were built to prolect an artificial dune rather

Extending only a few humdred foet,
than to ald motocists,
fecod At h.'l"."l.' fairs

ming clothes all of us, grown {olks, children,
ant dog, ten down to the water.

When we wat there I0 was no longer o 0ene
from Dante:; inatead, we were ina veritoble
Land of (3, a pade-emerald land of shimmer-
ing light.

Entranced, we plunged into the water.
When we drose we wore soils of shining
mtil: the water running down our faces be-
came & cascade of jewels

Un the wet sand the footprintz of running
children glowed briefly as their fipures stood
out black against the incandescence of the
hreaking seas,

Blue Crabs with “Headlights™

When we swam, our fingers beneath
surfnce were glowing embers, Smadl Hizh dart-
ingr swiftly in the lngoon behind the bar were
like mininture comets, and for once the scurry-
ing, sharp-pointed blue crabs, so painful 1o
the nnkles, could be avolded.® '

They camw sculling along as recklesly as
OVEr, |J-'i1! they wete how |:|_|I_.|[|':.p|_-|:l with h1 -
lights, amdl wn each sharp point they carried
a running Hht,

The children, braving this stranges water,
took mouthfuls of it amd breathed magician’s

The Hoewse plate on the car indicates the ower is a

4 thousand emeralds, swam out to oet it

visitor, Cars kept on the pesl

fire by simply spouting it out agmin.  Jerry,
the fammly Airedule pnd expert retriever of
rubibier bills, shared the excitement. The
thrown ball hit the waler like an exploding
magnesiom fare and lay there rodinting green
ripgdes of Hghl until the dog, his copt ==t with

At lnst, reluctantly, we went back to bed;
we: had lived for o while in fairviand

The night of cold fire wus due, scientists
say, b the presence 1n the witer of mvriad
luminescent planktonic organisms,  Such dis-
plivs of phosphorescence are not URCOMIMoN
im tropac waters, but 1 had never seem so
Lirighit o |]5.-.,Irl]J:|.' s far north.

Something like it occurred once ot Santn

Cruz, California, and again veirs later at
Marshfield (Coos Bav), Orepon. Weak dis-
plavas of phosphorescence are of Common

LCCUTTERCE, T

The gredt sand reéef Hod shown me many
things, but it had waiied till the last night to
fll my eyves with ﬁ'[l!l'l'l‘llll-l'.

* Sew b snd Creblke Curlosites of the Seg.™

by Willlam Crowder, Natmoxan Groowarmice Maos-
2NE, July, 1928,
Foer “LAvimge Jewels of the Sea™ by Willlam

Crowder, Namwxar Geoeparsw Macsamy, Sepliem-

bivr, 1627,




Indian Lafe Before the Colonists Came

By STUART

DAY'S pictorial  journalists, whose
wirk with camern and tvpewriter brings

the world into every home; had their
loth-century prototypes n two Edropean art-
ists who “coveral ™ Americn less thian 100 vears
after Columbus made his historic landiall,

The artists were Jacgues le Movne de
Morgtes and John White. Le Movne, in 1564,
participated in an ill-fated attempt 1o establizh
i Fremeh Huum-nm colony in Spanish Florida.
White. nx ome of Sir Walter Raleigh's colonists,
made three trips from England to “Yirginin,™
in 1585, 1587, and 300,

Each was commissioned to mop and paint
what he saw, The results stirred Europe much
a3 o similar pictorial record of life on another
planet would affect the world today.

Le Moyvne's New World =ojourn ended zud-
denly on September 20, 1565 On that day
the Spaniards, established in Floridn since its
discovery by Ponce de Ledn in 1513 and de-
termined to block any attempl of the French
v gain a ioothold there, assaulted the Hugue-
nots’ Fort Caroline and Rilled most of the
defenders.

With a few others, Le Moyne escaped to a
French ship. Storms swepl the wvesss]l to
Swansea, Wales, instedd of the intended des-
tination in France. Le Moyae Inter turmed
up in London, where he was employed by

Raleigh.

Florida Scencs in Water Colors

Le Movne was not heand of again until
1587, when Richard Hakluvi transiated into
Enghsh René Goulaine de Lavdonniére’s nar-
ratives concerning the French colonists
Florida, Hakluvt's introduction 1o the Fne-
lish edition revealed that Le Moyvne, working
mainly from memory during the two decades
[ollowing his flight {rom the New World, had
producesd & series of water-tolor paintings de-
picting Florida scenes.

News of Le Movne's paintings excited the
interest of Thepdore de Bry, a Flemish gold-
smith, engraver, and publisher who had fled
from his birthplace, Litge, to Strassburg and
then to Frankiurt to escape religious persecu-
tion, De Bry journeved to Loadon and offered
to buy Le Moyne's paintings, planning to use
them to illustrate a book on Huguenot sufier-
ings, The artist refused 1o sll, and De Bry
returned o (ermany,

A wyear later e Bry went back to London
andl l.rIJIJp:hI from the artist's widow ( Le Mowre

died in 1588) nor only the paintings but his
Florida narrative,

. Jones

Chi the advice of Hakluyvt, whose main in-
terest wis in English colonization of the New
Warld, De Bry postponed engroving Le
Moyne's pictures and gave priority 1o thoss
painted by John White on the Roanoke colany,

White came to America with Raleigh's first
expedithon in 1585, but reticned 1o Englanad
after nearly 0 vear on Roanoke Teland and the
near-by mainland of what later became North
Carolina. He wase bhack again, as governor, in
1587, intending to stay in order to complete
his pictorial record and help justify Raleigh's
faith in England’e future in America,

Persuaded to return for supplies, he soon
reluctantly saile] away., Behingd him he left
more than o hundred colonists—among them
his daughter and his new granddasghter, Vir-
ginia Dare, first English child borm in the New
World, Not until 1390 could White make his
last vovage o America.

Mystery af the “Lost Colony™

When he repched Roanoke Islund the colony
hiud vanished, leaving the single word “Croa-
toan’ carved on a tree. White attempied to
follow the colomists to a near-by island of that
name, but a storm ntervened. Eventually the
ships suiled back to Englam].

The "Lost Unlony" remains one of Amer-
ien's most absorbing mysteries,

Most fascmnting to Le Moyne and White
were the copper-skinned natives of this in-
credible new land. At no small peril they
went boldly among the Indmins amwdl, with
meticuwlous attention to detadl, recorded all
aspects of New World life for the edification
of the Old World,  Along with their paintings:
they made copious explanatory notes,

Certain Trdian customs inspired tHe artists
to astonizhed admiration; others moved] them
to observe thnt some aboriginal achievements
matched those of the cultured Europeans.

Describing a festive gathering around a
roaring fire on the Virginia shore (Plate 1),
White reported that such events occurred when
the Indinns “escaped uny great danger by sea
ot lande, or be returned from the warr . . .
in token of jove.”  He noted nlso their manner
of chanting songs while shaking gourd rattles.
“I i 4 strapge custome, and worth the ob-
servation.” White concluded,

Village Life af the Indians

Indian towns like Secota {Phite 113, with
its houses and gardens in neat armay, were
described by White as “commonlve favrer”
than those encircled by poles, such as

15
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Pomeiooc (Plate TIT), These two scenes de-
pict many aspects of Indian life—{easting,
dancing, raising corn, pumpking, and wppmooc
(tobacco], hunting deer in the adjoining for-
est, and obtaining water from & near-by stream
ar panil.

Visiting Dasamonguepede, a villige near
Koanoke Island, White was intrizued by the
wiy the women there carrvied their children
{Flate 1V)Y., "“For our women" he noted,
“carrie their children in their armes before
their brestes, but they [the Todians], taking
their sonne by the right hand, bear him on
their backs, holding the left thighe in their
left arme’”" Here the artist erved, for in his
drawing, with front and rear views, the mother
h};l!;?;: her child by the left hand and right
1 high.

“When they go to battle they pavnot their
todves in the most terrible manner that they
can devise,'” White sald of the “weroans or
greate lordes of Vieginia™ (Plate V). “They
carty i euiver made of small rushes holding
their bowe readie bent in one hand and arrowe
in the other, readie to defend themselves,™

Le Moyne reported the existence of moun-
tains, “called in the Indinn language Apa-
lntew,” a great distance from Fort Caroline,
In these, he said, “are found much gold, sitver,
anel brass, mived together, Accordingly, the
nittives dig ditches in these streams into which
the sand brought down by the current falls
by gravity, Then they collect it out (Plate
V1), and carry it away . . . pod after a time
collect again what continues 1o fall in"”

The Virginia Indisns’ method of {ashioning
dugout canoes aroused White's greatest sn-
thusinsmy  (Flite VII). “For whereas they
want instruoments of veon,” he reported, “they
knowe howe to moke them as handzomelye,
to saife with whear they liste in their rivers,
and to fizhe with all, as gurs,”

An Example for White Men

Lz Moyne spoke approvingly of the Florida
Indians’ custom of storing their crops in pub-
lic granaries ( Plate VIII), This svstem spared
the owners of the provisions any apprehen-
sions uf being defrauded. “Indeed,” Le Moyne
observed further, “it is to be wished that,
among the Christians, avarice prevailed no
mofe than among them, amd tormented no
maore the minds of men.”

Le Movne's devotion to detail is evident in
his painting of an Indian chief, tiberally tat-
tooed and bedecked with fenthers and metnl
ornaments, surrounded by keening . widows,
and with other Indinns and colonists standing
at a respectiul distance (Plate IX). In an-
other Florida scene, however, he apparenily
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succumbed to a tendency to exaggerate, for his
“erocodrilles,” or alligators, pre depicted ns of
unbelievable size (Plate XITT),

The Virginia Algonqguians’ habit of cooking
and eating their fish immediately after entch-
ing them, as compared with the Florida 1n-
dians’ thrifty practice of curing theirs for
Iater use, was noted by White (Plate X

White called the Indians' earthen vessels,
in-which they cooked stews (Plate X1), “sn
large and fing that our potters with large
wheles can make noe better.”  Of the Indinns’
moderate eating habits he said: “1 would 1o
God wee would follow their example. For wee
zhould bee free from many kvnes nf diseasves
which wee fall into by *sumptuous and un-
seasonable banketts, continually devising new
sawces, and provocation of gluttonve to satisfie
our unsatinble appetite,”

Conjurers, or medicing men (Plate X1T),
were Important ages in early American
tritbal life, and the Indinns, White reported,
“give great credit to their speeche, which
oftentymes they finde to bee true.”

An Early American Festival

One of White's most elaborate works was
his interpretation of g festival scene (Plates
X1V, XV) in which men and wamen prance
in & kind of endless conga line around a circle
enclosed by séven curiously carved posts, with
“three of the fayrest Virgins” revolving slowly
in the center, These events presumably were
related to some phase of the crop cvcle,

Beside the entombed bodies of their de-
parted chiefs (Plate XV1), White wrote, the
Indians “sett their idol Kiwasa . . | for they
are persuaded that the same doth kepe the
dead bodyes of their cheefe lordes that noth-
inge may hurt them.” And he added: “Thpse
poore soules are thus instrocted by nature to
reverence their prinees ¢ven ufter thelr death.”

In 1590 De Bry published in Latin Thomas
Hariot's Admiranda Nereatie, (Hustrated by
copperplate engravings from White's originul
Virginia water colors.  The Florida volome,
Brevis Narratin, with engravings of Le Moyne's
paintings, appeared a vear Inter. These two
works launched e Bry's gremt publishing
profect, Grands ef Petits Vovapes,

The eleven De Bry engravings after White
andd four after Le Movne, reproduced on the
following 16 pages of the Namonar Greo-
crariie Macazing, hove been taken directlv
from Admecanda Norratio and Brevis Narratio,
in the Rare Books Division of the Library of
Congress, Washington, D. (.

The Lessing |, Rosenwald Collection in the
Library containg one of the few copies of
Ile Bry's 1390 English version of Hariot.




Indian Life Before the Colanists Came

& SEddone ! Chesigmanitls Wielema Bugsaying Wy Tiasikss de Ty, 1508
“When They Be Returned from the Warr . . . They Make Merrie about the Fyer®

Here Jolin White depldets the Indinns’ "marsmer of pralnge with sutiels” amd singing to celebrate a victory
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Howses ol the Towne of Secota Have Gardens . . . Wherin Groweth Tobacea (EY"

indians dance around carved posts (Plates XTIV, XV), fenst in the village street (D) and shoal deer with bow
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“fowles and beastes™ away from cipening corn.  Space was keft between rows (H), “otherwise one stalke wold
thoke the growibe of snother.” Pumpking grow in garden (I}, From the river (L} villagers obisined water




ol NETlimiel GesgmuFhir Newiely CxprarimE hr Thesders e iy, 108

“The Towne of Pomeiooe . . . Gompassed Abowt with Poles Stocke Faste in the Grownde"

COnly the chief and his nobles eccupled howswes, Buildings were comstructed of poles covered with mats which
were turned wp 1o admit light. The chiei™s dwelling s marked B, Oppoaite is the emple (&), “builded rownde
aid coversl with skynme matien” When towns were distunt fromy streams, the [ndians dug ponds for water ()
Fessts ol celebimations wese held In the middle of the village
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dis fiFg, 116D

T chirjp

Prararing by

LTI

L Ml ] eagriiilijle

Lacking irofh tools, they

buckground |

i and] boughs (cenier

“The Manner of Makinge Their Boates in Virginia Is Verve Wonderfall”

Indians felled trees by Bullding low fires close to the roots (upper mght), then bured off 1oy

hollowed out the trunks by haming and scraping with sharp shells
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. They Take Good Heed that They Bee Not Burnmt™

“Broylinge Their Fishe over the Flume . .

Two shadlike fish skezle atop

cludes & purfish snd a

¥d thrm for later use.

are cooked beside the fre. In the basket (cight) n new eatch in
thisse of Florida cur

| shark. Virginly Indian ate their fish st once:

n woolden grill supported by stakes: twno more

stll hammerhea
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Bugrariag hir Thaeksr e [y,

D Nathinm] Tawrrepleie Sl

*Their Seetheynge ol Their Meate in Earthen Pottes"

In his nntes the artist soeeested that the English

alli-podrida | French or Spanish stews).'

might well emulate the Indians’ maderate eating habits and thus “"hee (ree from many kvnes of diseasyes”

Fruit, meat, and fish were cooked togethor “as in g gallimaufry o
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« und Be Verve Familior with Devils"

1 Fimtimmy) Umagrd b Boekeip

“The Conjurers Lise Strange Gestures , .

A small black bird worn sbove one esr was the siroerer's badge of office.

Such men were described av “contrary 10 nature in their enchantments.”

They were believed lo converse with devils and thuw Ieirn of thelr enemies’ plins,
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“Att Their Great and Solemne

Feastes . . They Dunce
and Sing"

Several times a yesr members of the Virginia
Algonguian tribes puthered in one of their villages
10 spend hours singing and dancing, as illustrated
here by John White, A great feast climased the
{estival,

Since manv. of the Indions beandish or are
adormed with parts of plants, most ethnologists
agree that they were either praving {or 2 boun-
tiful harvest or giving thanks for crops already
githered, The same scene appears in the picture
af the town of Secota (FPlate 11},

The festivities began after sunset, with the
men Mattyred in the most stmange fashion they
can devise, having certayoe marks on the back to
declare of what place they bee” The dry mittle
of seetds or pebbles in gourds dccompanied their
smging and dancing. When dancers dropped out
of the circle because of exhaustion, others took
their places.

In the ctnter of the rmg enclosed by the carved
posts stood “three of the [syvrest Virgins of the
companie.” who embraced sach other and turned
around and arcund as the dance procesded.  In-
diann maidens customarily played moportant parts
m crop festvls.

To White, the carved heads on the post re-
sembled those of veiled nona, They are pssumed
to represent minor deities.

B Nillohsl Cespraiihls B bals

Ergryrieg Ly Theslers & Dry, 1590
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= Fatlimel Sesgraphin SwTil Engraring by Theasders Jdn flry, 1504

“The Tombes of the Weroans or Cheiffe Lordes™

Here Jobn White gruesomely depicts the Indinns' methods of embalming their deceased chiel:

whom they venerated even after desth. He reported how a kader’s body was eviscerated am skinmed |
then the Hesh wia removier] from the bones and dred in the wun, The akeision, covered with if= own
tanned skin, was placed on a scaffold, bewide an idol (left). The Besh was wrapped In mats and placed

t the feei The prest (lereeround) kept constant wigll, praving for the souls of the departsd

AVl




Born Hunters, the Bird Dogs

By Rovraxp Kirnow

E spaniel, scrambiling up the hillside,

paused. In front of l:um im the stinny

1-ilrI-r..‘ of o boulder, was the aandy depres-

sion in which, 2 moment hefore, a pheasant

had been dusting jtself. The scent of game
came heavy o his nostrils.

After 1 moment of tension in which his eager
tail flicked faster than ever, the dog plunged
into the thicket where the bird had sought
refuge ot the first hine of alarm.

In an instant, with shrill squawks and
rapidly beating wings, the pheasant broke
into the air. The dog, at the far side of the
hirush, sat to witch it ﬂ!. There was a shot
and the bird futtered down.

At the command of the gunner the dog was
off ke a Aash toward the point of fall, Ina
few momentis he was back. sitting before his
master, prowdly looking up for the bird 1o be
tnken from his mouth,

Man and Dog an Age-old Team

Here wis demonstrated, with 20th-century
refinements, the joint effort which brought
about an umusual partpership in the animal
kingdom—that of man and dog.

Ovrigginally, the dog was a larger and more
wolilike animal, The man, possibly clad in
bear or deer <kins: mav have used a bow
and srrow, n dart, or a sling. Buol the two
were working together o provide something
foor the pot.

Then, as now, the dog was utilizing s
superior sense of smell to locate amnd fush
the gagme. The man contributed his weapons
to biring down the quarry which the dog alope
could not get. In r:uim'rr.r:—hip they nssured
each other of a meal,

In the prehistoric period when man and
dog began working together; all were hunters.
Today the pumber of dogs trained to hunt
forms only a small proportion of the camine
Fmptdntmn.

Muan, to suit his tastes and his nuwde of
living, hos reduced many breeds to a sze
which would have doomed them to speedy
extinction in ages when an animal was the
prevy of any other larger or more crafty
CTERTUre,

For all the tremendous changes which have
takeén place over the centuries. one fundo-
mentnl factor in the original partnership re-
muains, This is the satisfaction which both
man and dog draw from their ability to work
tnﬂl}lh{'f

It i= all very well for poets and essayists to
proclaim the comfort that comes from a cold

nose thrust against one's homnd when one is
tody or discouraged, But any man who
renlly has wiorked with his pot will testifv that
the resulting grotification far transcends the
satisfaction of passdve companionship,

Both man and dog are elited st the success-
ful completion of any joint project, be it the
performance of some simple parlor trick or
thie most taxing blind retrieve at a held trial.

This fact explains the tremendous growth
of ohedlence trinls in recent vears, In these,
dogs begin with such rudimentary things ns
learning to witlk at heel and to =it when their
handlers stup, Thev carry on through fump-
ing and retrieving to such advanced fests as:
seent discrimination and, finally, tracking,

Nowadavs there s !.EI]IEEI!.." dog <hiw In
this country in which ﬂEﬂﬂIEﬂEE irials do not
hawve an important place.  Uezopally they can be
found by going to those rings aronnd which
the crowd 1s thickest,

Obedience is being widely taught by scout
groups and, in Inrge cities, by humane or-
gnnizations which feel that the better behaved
a dog becomes, the more acceptable he will
be us an urbanite, This wide participation is
not a sudden awakening of civic responsibility
on the part of dog owners, Tt nrises becuuse
obedience trinls ngain bring into play the basic
teamwork of man and dog.

Instinet Survives Breeding Chandes

When Georgians Betty, UD (thst UD
stands for “utility dog,” the highest degree
to be won in obedience ), retrieves a dumbbell
over o hurdle and, the exercise completed,
Jumps about her handler in pleasure, she ex-
hibits the satisfaction which ber ancestors
felt pges ago when onme of them brought to
ﬁmd the pame his master would share with
im.

Betty is a little orange Pomeranizn, bred
so far down in size from her progenitors which
roamed Europe's forests that she would be
lost in the hunting field. The fact that she
has been reduced to the status and stature of
a toy has not dulled ber inbred desire to be
man & partier.

But on the hunting field this original rela-
tipnship most clearly survives, There the dog
seeks out game for the pot and brines it back.

One has only to watch the pride of any
gun dog delivering a bird to Enow that here
is the peak of canipe satisfaction.

There are rich rewarrds, too, for the man
who guides a young dog Ihmugh the intricocies
of field troining.

344




The National Geograp

e Magazine

A Good Bird Dod Honors His Bracemaie's Point

Heen the pomiei
an Enelish siter 1Y

(Plate 111}, In the van. has scented the bisds and his fromm (o g point
alies 1 amil FE0 . honors his findd by Dreering. b,

His hn CEmale,

ol will bkl stendy gmiil theedr hinnelli

arvives and they can be tested for stendiness o wing and shol (page 375)

{n the day when the pup, steadied to wing
and shot, brings itz first bird (o hand, its
master feels a thrill which comes seldom in
Lhe averdage lifetime,

Field trialz prowide n competitive ootlet for
this relntionship. They also fumish a yard
stick for Lreedine,

In the ficld champion the hunting instinet,
origiaily so keen m all dogs; hins been little
dulled by the effects of civilization.

When a man tells vou his dog has the blood
of o Comanche Frank, o Mary Montrose, or @
Seaview  Hex, vou know that dog was born
Iy hitird

It may never attam the stature of these
field-trial Immortals, for few dogs do, but @
will frrve o good sccoont of lt€elf # tnken out
after birds.

The Wermaraner, Born o Hunt

The extent to which the hunting instinct 1s
bred mmto a dog 15 illustrated by the experience
pf a man m New England who scquired o
Weimaraner pup. This German novelty ( Plate
XL and pages 374, 308), used exclusively
or huntmg lor some 300 years, ondy recently
has been bromeht to this country,

The Mew I'.'lJ:_:LaILrh-l' WAL [Eepal el L take

with a liberal dose of salt all the things told
him about the bGoe gualities of the beesd
Mowever, he wins much attrmcted by the dog's
appesrance, and so decided to take him

Writing in g recent issue of the news lelter
ssued by the Weimbraner Club of America,
the owner explained that, being busy with
other Lhings, he had no chante (o train the
cing. e did not take him into: the: feld until
he was 15 monmths akl, and then deciden to
let the dog go along for company while he
explored some likely cover on the last day of
the woorenck =easom

They bl not gone 50 vards before the
diwe came o a perfect point. The skeptical
hunter concluded . that o feld mowse had at-
tricted the Weimaraner., bot he walked in to
investigate and flushed a woodcock, which he
ke illesd,

Just o see what the dog would do, e com-
manded, “Go get the dead bhird!’

The dog guartered a bit, cuueht the scent
of the bird, and pointed ngain,  Then, when
hie master siid nothing more, he circled the
bird uncertainly, mouthed it 0 moment, picked
it up, strutted back and forth with head held
ligh, then st down in front of his master dnd
lelid up the game to be wken.




Born Hunters, the Bird Daogs
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In Hi¥ Leap, the Lahrador Retriever Shows Canine Determination at Its Peak

Thr enprrmess
= itehl upmin getting his duckl
was alipped, even though the waler was [rigud

XV and puge 398).

In the pariridge season which followed,
the dog had abundant chance 'to demonsteite
that this wis no thuke. With no {urthér
schooling, he turned out to be 4 dependable
poinier and retriever.

He never pointed a dead bird again, but
neither did be ever get over the habil of strut-
ting back and forth a few times, bird 1n motith,
before coming in (o make the delivery!

This eccentricity would certainly cound
apainst him v a trial, but his master wounldn't
swap him for all the held champions in ex-
istence,  They have worked out their own
parinership afield,

Trained Dods Aid Conservation

Field trials have an important fonction
aside from demonstrating hunting ql!..l-l'ltif-i
f the participants, [t is their value as a
school In which all sportsmen can learn what
part a trained field dog playe in conservation.

The man with a good dog can f[ll his bag
with the allotted sumber of birds much more
quickly than the man who lacks the co-opera-
tion of a canine partner Furthermore, he
does this without leaving behind a nomber
of crippled hirds.

with which he hits the water, the way he hoblds hls bead, denote his fixity of purpose. He
He marked its [all, and bhe nesded no urgineg to-oset out when his feash
Short, dense coaf and thick, oily hide protect him (Plale

On the basis of questionnaires sent o dock
hunters, the American Field reports that las

vear ghout 5000000 ducks were crippled
and Jost moa season during which abouat
19000000 were brought to bag. Hunlers

were almost unanimous in apreeing that the
usg of properly trnined rétoevers would have
cut that fgare tremendousty,

All elusses of pame birds mest the zame
fote, =0 it is not surprizing that conservation
=te wish there were somae p::n.‘li-:ll ans
by which overy hunter could be required (o
take g well-schooled dog mto the Geld with
him,

Such a wish is unlikely ever to conmwe troe.

But as field trials continue 1o spread, and
mure and more sportsmen see what the well-
schooled shootimg dog can do, the number ol
man-and-cdog hunting partnershins increases.

The caning halves of thew teams have three
main functions—io find the birds, to get them
into the aur, and to bring them back after
the hunter hos brought them down,

While the average gun dog does ull of these,
special emphasis has been bid on different
partis of the job for different breeds. In the
pointing breeds, for instance, stress iz laid
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I He a Pointer or o Retriever®
XITIY, n mewoomser 1o

LFmtil the

frinks.

phedirnce  test
g hunding loz ln this country (papes 370 and 398),

on focating the birds hiding in cover and on
keeping them pinned down with a point until
the hunter arrives.

In the nonslip retrievers {one whose leash
i« not slipped until he is about to be ordered
out ofter the bird), the ability o bring back
the bird rather than to locate or flush it
iz emphasized. Spaniels are expeclted to do
all three things—Iocate the birds, get them
off the ground, and [elch them after they
have been shot.

Trials for the pointing breeds—commonly
spoken of in 4 group as bird dogs—lead by
far in number, Last vear spproximately 333
were held, with a total of 19 250 starters, This

ciiicia] stifus- al the Wempruner (Pl
the LUinltsd States, I settled, thes dops show thelr =kill mosily in obedience
Here ane af the breed retrieves a dumbbell over a hurdle, a stancdard
(i Gernun orfigin, the Weinmraner has provod ite worth as

The National Geographic Magazine

includes the trials held
on the Canadian prai-
rivs where dogs which
Inte in the winter vie
for top honors at g
meets in Mississippi
anid Tennessee receive
their first workouts ol
thee senson in the pre-
ceihing  summuer,

The pointer pnd set-
ter folk hold what
amiounts to @ grand cir-
cull, starting on the
praivies and working
southward toward the
ol of all Lo hird
dogs, the National
Championship at
Grand Junction, Ten-
nessee, i late February.

Many prominent
truiners have their awn
camps i Namtoba 1o
which they move in Uhe
spring with their voung
dogs which are pros-
pects for the derby
stakes later in the year,
arv] alse with their sea-
wined campaigners,

Prairie chickens,
Hungarian partridges,
and the other open feld
birds still are plentiful
there, while modern
farming, doominge the
rail fences amd hedge-
rows, has rendered
them scarcer 1o e
thickly populited sec-
Lions,

Field trinls have
their sand lots, 1o,
and on these, as in baseball, the hie majority
get o chance w participate, The average
sportsman is bound to be thrilled by the speed,
the stiuming, the staunchness, and the scenting
qualities of & feld star, but he will realixe
that for n day’s ramble in the fields such a
tdoe would be as much out of place as Babe
Ruth playing three-old-cat.

Such a hunter might burst with pride at
owning the winner of the National, bul 33 a
hunting companion he probably would preler
a dog with a good enough nose and safhcient
contral o caplure A siake at one of the many
=small trials held mall paris of the country,

In the parlance of field-trial folk, such

Perrs 1 Ritiis




Born Hunters, the

evenls are called om
conrse  tnals. bocause,
since they are not held
1LL |JE!_t st rves, ohogrs
N Successive heats
mitst cover the same
gronindd, 11 s necessary
to plunt bieds, 1§ this
wete not done, the first
divg down would have
all the advantaoge nnd
those caming laler
woild be unlikely to
bl m laedd

Dodgs Work in Pairs

In #ll trials, reenrd-
less of the breed bemg
testivdd, it 16 customary
o work the dogs In
pitirs; both to Tedoce
the fime reguired to
eive each dop a [nir
chance amd 1o
the number of
usedl.

The contestants, in
g:;-ti!'-- work through a
steetch of open country
where the judges can
observe thelr eagerness
to hurit and their thor-
oughness m covering

|-I"-.'1r'|'|
l1rils

their groundd. Then
they are birought into
Lhe Mardl held where

gianie is certaim to be
looated,

[hisz artibeiality 18
nol without [ts advan-
tages. The speciaotor,
without having to climb 8 Bolden retricves
into o sadile to follow W Overenme such
the judges, usunlly can
imd a point of vantage o sée the bird held
anel part of the course. He also can experience
the thrill of the breakaway—the moment
when the contestants, fresh and eager (o hunt
are ciist off, Mo orace horse leaving the bare-
rier 15 away with more drive than the good
pointer or setter when his handler slips the
leash and orders him out {(page 372)

| b sedlentar spechilor ol CoOuUrse. misses
s things., Not for him i3 the beautiful
prcture of the smooth-gaited dog, mcimg along,
heatd high. to catwh the faint scent wafted
from the bind that mav be hiding nlong a
hedgerow, He cannot see the dog hesitate as
it calches wind of a lark or, possibly, of a
rabbit, and then race on

n .'
ohdtscies I making o retrley

] |
= |
L

Bird Dogs

Stilrovin Mitro Express Proves He Has o Clhampion's Fleart

The mesh {ence with larbed-wire top mizht stop un ordinary dog. buat not
with this fHield-trial champlon’

delermEnaismn KeniHhess

proves hunting cuality,

One surprising thing aboul a good bard
ilow = 1he .=-1_|':"|'l.| with whith 1l comes (o dis-
tinguish between all other wild things and the
eame birds it s serking

At the bird held, however, all can sée whal
goes o, AL the wamning, “Here thev come|"
the spectators drop their conversation to
walch (the brace dash into the open.

Haolding Point Tests Stendiness

The lepdme dog gels the scent frst and
treezes (o a pont, instantly followed Dy s
bracemate, provided, of course, that the latter
floes not commit that cardinal sin of wnoring
its partner's find {pree 370, Unce on point,
ther hold It until the handlésr Comes up, gets
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his command from the judges to flush the
bird, and then fires 1 blank pistol cartridge
to test the dogs' steadiness to shot.

such a trial, of course, cannot test the oon-
tonders as thoroughly as one of the stakes held
on =0 large a preserve that the dogs can be

put down in bour-long heats without covering:

the siime ground.

There the dogs may tange far before the
cry Of “Paint! " from the handler brings judges
and gallery galloping up.  The dog may have
to hold its point for some time, so that steadi-
ness and stamina as well s bird sense are
severely trisd.

Just how long & hird dog will hold a point
has alwnys been o moot question, 1 saw 3
limited test at an informal trial out on Long
Island. A setter, let out of her master’s car
for exercise, canght the scent of birds in a
criate waiting 1o be taken out for planting.

At onee she Troge to o point and refused to
b distracted by the other doge and the men
moving about her,

At the urging of bystanders, her owner let
her hold the point for minutes. She might
have held it indefinitely, for all the evidence
1o the contrary. She hadn't budged when
her master decided that she had had enough
and called her to him, '

Thix setter was o nondeseript animal, She
looked as if moths had been baving a feld
day in her coat dand she would not have gotten
a second look from a judge at a bench show,
But there was no gainsaying her proficiency
in her own sphere of competition,

There may be some truth in that old tale
of the lost dog whose master, months Inter,
found a skeleton of a dog pointing. oy o skele-
ton of & bird,

Standards of Field Trinl and Bench

Primary  interest in  hunting  <kill has
witdened a gap between feld-trial enthusiasts
and bench fanciers, especinlly in the pointing
breeds, How dogs cover their ground amd
how they handle their birds, rather than
how they messure up to o bench standard,
are of main interest to the bhunting frater-
nity.
This point of view was well exemplified by
the accomplishments of 4 little Englizh cocker
spuniel, Druidaig Bess,  Seemingly not much
bigger than a peanut, and certain to be ignored
by anyone seeking an ideal specimen of her
breed, she was o most ecager hunter.

Too small o follow the flight of her birds
even from ordinary cover, she woull sit erect
on her hiaunches the minate the bird Rushed
so that she could mark its flight and fall. On
the comumand 1o fetch she would be off like n

The National Geographic Magizine

flazh and strugele back with a cock pheasant
as big as she.

Ume judge who placed her over a number
of much more impressive-looking dogs ex-
plained, when asked zlout i, “She'd have my
bag full before the others knew what it was
all tt!muL ahe's a hunting fool if ever T saw
LN,

Bess has been gone fof some vears, but
I can still see her in memory, sitting erect,
quivering with excitement, her eves fairly
Eplrﬂ;klmg as she watched the flight of her

Neither retriever nor spaniel trials are as
common as those for the pointing varieties.
There were 61 championship trals for re-
trievers in 1946 with a ol of 1,816 com-
petitors, and 21 official spaniel trinls with
some 500 entrants.

One Award in National Champioriship

In some respects, the retriever trinls are the
best prganized of all. A oational champion-
ship, held early in December, iz Hmited 1o
the 20 dogs which have made the best show-
ing in the open ill-age stakes at licensed trials
in all parts of the country,

There are no second- or third-place awards
in this stake, and the dog which emerges the
winner is officinlly labeled the national cham-
pion retriever of the year,

The spaniel field-trial clubs are moving in
the samé direction, and this December, for
the first time, will hold a national champion-
ship stake in the Midwest, although not with
such strict qualifications as those which now
surround the retriever championship,

Trials fur retrievers and spaniels differ from
those for pointers and setters, chiefly in the
fact that at the former the birds are killed
and the dogs are required 1o hring them to
hunl.

Another difference = that, while pointers
and setters are ranging far afield, gliding
along hedgerows and Treezing (o o point whin
they find their gquarry, the retrievers amd
spaniels are at all times under close control.

The retriever is not asked to locate the
game. His job is to bring it to hand after
it has been brought down. Accordinglv, he
does not go ahead of his handler and is classi-
fied as a nonslip retriever (page 3749,

In thiz category come the Chesapeake Bay,
curly-couted, Aat-coated, golden and Lalira-
dor retrievers, and the Irish water spaniels
(Piates IX, X, XIV, XV, and XV,

Fanciers of the Weimaraner insist that their
breed belongs here, too, but the American
Kennel Club has held it to be a pointing
species,  As o oresult, the Weimaraners have
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Gordon Selters Are as Hudded as Thetr Natve Scortish Moors

Thine members of the bird-ds Foirainermcy wWere famed far the Dogks al CHirdlan. reprilen] to have #laried
the LaeiEil by erossime g feladcs i llE&F oF " ##LEm i”r”'I with a Ll i =t ocolle ilo tha & mtingE hoelad -i|:-_
cover =rimind slowl sl 1] rrely and EPECIILANER 00 0 Hieel tiesba ane wikiidenck
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“Handwosme Is as Hondsome Does,” Say Inish Setter Fanciers

Canine beawuty mear hiek |1 i sk in the raney slky-haleed dos from the Emerahd 1ake, Dl when there's wrdanuas
Gelil work 10 be done they match gll competitors. Mystery surrpgnds thelr nrigging s bisLew they sprang (rom
| comldnation ol =pomivls, pointers, Enufish snd Corgon seltfer Their cheery disposition mukes them periect pet
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Longer Legs Give the English Cocker an Edge over His American Cousin

This dog hos o looger muzrzle to cope with the. Inrgest game Binds, His head resembles that of o sotter
CPares 1, 10, IV, ¥}, In compmreson wivth the Amencun cocker’s more rogmded skull  Plae VI

Exira-heavy Cont Maokes the Welsh Springer an All-weather Spaniel

e difficsilt to tram. the Welshman Toes bebind other spaanicts in popsdariiy, and o rarelv =en in the
LUngted Stat Thi Bl R 144 midway I zise Bt wisert |'|,|'_'!:-|‘| vuckir and Enellal .||:-i||_-_!
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Golden Retmever's Ancesiors Guarded Sheep on the Coucasian Steppes

An Epgiich pobleman developed thes beeeld from a8 feoupe of Kussian frackees winch be hought {Tmom a
clrosie: B 186 Crossing them with the hloodhoum)] acornbaated their Eeeoness of peehil

Sussex Spanels, Boilt (lose o the Ground, Are Determined Hunters

Ll gt o Americw. Ehese low slune iloes ave liesd _||I_|:.!-,'.' PR T § A T | Fii= I':l.':l--.h fnipn by whodd ninivs
ey Bead They oiten har vhen on the scent, a seriony fault do bBisd work

Y




Born Hunters, the Bird  Dogs

An Endglish Noame Beligs the Sedute Clumber Spaniel’s French Oridm

frst aboes af thi=s Taeid seén in Epglpnd wiere sent to Clinbor Parks the Dk ol Neweastles esia
I':._l..|| pbidesriin. Thwicre Ly wwre oooesed wibth Lhe Beigsdet booeiied, alsa [roaen Erunce

Wire-hairted Pointing Grilfon Cansed a Father and Bon o OQuarered

Rorthiale, o Netliechinder, st [ dvelijang this beeod. dod s displeised bis fabher - that  he
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Born Hunt::rs-, the Bird nugﬁ

participated in few formal triales and have
demonstrated their adaptability o training
mostly by their work in obedience tests,

Sinve the dogs are not required 1o flush
the game, judges of retriever trinls onjoy
broaed latitude o planning the teste.  These
cin b made progreéssively more difficult as
the competition in a hot stake narrows down
to a fuw dogs,

Judges can direct how far dhead of the dogs
the hirds are to be released and can govern,
to some degree, the tvpe of cover in which
they are to be brought down for a land test,
or how far oot in the bay or stream they are
o ke dropped for water work,

In the finul =eries of the 1945 national
champinnship, the judges ordered a triple re-
triove—two hirds shot down in front of the
decovs and the thind 1l1'u:1rmtl in high reeds
about 150 vards away in the marsh.

The sensation of that mest was the manner
in which F.T.Ch. Scoronine of Deer Creek,
i Labrador, marked and remembersd those
fnlls, With n mimimum of direction he got
all three with o speed and dash pone who
saw him Is lkely to forget. There was no
question tn' any mind that he remembered
his falls perfectly,

The dog with such a memory of course
has an advantage over other competitors.
But the dog which lacks that faculty can nif-
=l it to some extent by the readiness with
which it follows the directions of its handler.

Crrdinarily, while retrieving one hird n dog
will lose its marking on the other. Then it
must rely on the man, turnmg at the sound
of u whistle and promptly following the handd
<ignnls, left, right, or stroight shead, as the

cise may be,
Reason for “Blind Retrieve™

The man hunting waterfow] does not want
to be =ending his dog out continually, es-
pecially when the birds are coming in fist.
This has led to the inclusion, in virtually
every stake, of at least one difficult “hlind
retrieve.”  For this dead hirds are plinted,
and the dog, which has had no opportunity
to murk a fall, is sent after them.

In the course of such a test the retriever
usually is required to cross one or mare hodies
of water and procesd] some little distance
ashore, Under such conditions, a dog which
will not take direction readily from its handler
15 at a tremendous disadvantape,

The dog on a blind retrieye has no way
of knowing whether it is seeking a duck Aoat-
ing on a wind-whipped bay or a pheasant in
the brosh ashore,

There are anxious moments for the handler

303

and periods of intense interest for the spec-
tntors when o dop, forced to swim against
winil and tide on such a quest, starts circling
uncertninly before catching the hamiler's sig-
nal and plunging ahead to the opposite shore,

Once a good retriever knows that this is a
land instead of a water test, it begins casting
about for the scent, since, from the point
where the dog is ﬂ.lspaidmd intand, the cover
usually: makes further hand diréction impos-
sible. Then there s more suspense unti]l the
dog, bied in mouth, reappesrs on the far
m;: and plunges in to bring the gamé o

Retrievers Show Mettle in Water

Although, in the National Champinnship,
land and water tests are evenly divided—there
are five of each—the straight water work, it
mlways seeins to me, shows the relrievers it
their best,

O o cold autumn dayv, when the spectators
hitddle in their warmest hunting clothes, it is
thrilling to watch ‘n good retriever unhesi-
tatingly plunge into jcy water after a broce
of ducks.

Ordingrily, one duck presents no great diffi-
culty. The dog, irom the blind, has morked
it and goes directly after it.  Getting the
second is something else, especially if, as is
often the case, wind and tide have carvied it
some distance from the original fall,

Then the dog may be called upon ta swim
a long distance in a chop that often will break
over it head, especially when it i3 returning
upwind with the duck in itz mouth.

IT, at the end of such a test, the dog can
deliver the bird smartly to the hand of lis
owner, shake itself, nod wag its tail in ap-
preciation of a job well done, he ar she is
worthy of being classed with champions.

Sometimes, since the best of gunners are
not m.{all'hhT the duck will have been merely
winged and hence able to swim strongly, This
can work to the pdvantage of the rltrg, sine
a hird that is moving iz easier to spot than
one fleating dead. But the retriever is in for
a tace that can be both taxing and spec-
tacular,

I recall one contest in which the bird was
fully capable of swimming and diving but not
of fyving. It would go down almost as the
dor was on it and then reappear a bit Tater
behind the dog or far to one side, Tt was
a grueling contest for the dog.

That he won is ong reason why conservi-
tionists contend that a dependable retriever
should always be used, fspecmllg. in humting
wuterfowl.

While all trials have their special elements
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huntine m Hse

of appeal, T admit partiality to those for
spamiels,  This s solely hecanse they mnst
closely. approximate conditions encountered In
a dayv’s hunting

-"I-I-lr"l"'-ll.-,'i'l Lhese trials are AT I IREY all snaniels
excepl the wauter spanicls, tested as retrievers,
and the Brittany ( Plate X119, whose tests are
like those for bird l:lll[_"-l. '||'.-1":|.' Have Come i be
PTELLY well mon i ol e |'|l., TR _-|1'|"i|-|:|:.|_-.r:,;_

Springer va ocker

For the type of cover found in epland
hunting in the United States. the STIngET,
wilh s ereater Lhulk, i= regardedd |_|_l.' [TVAITY
as a better bet than the cocker This. how-
CVEeT. i“' A I i:ll'.]."!'l'n._-.ilsj '.'|-|',j_| |'. ||;_||- -;”.'E:-H' :"-['r:I.'1-
il fanciers sre striving ' overcome.  The
Ameritan Spaniel Club s supporting n move
to 2et more cockers inlo the feld.

Line of the mast consistent trial |u'.*:'|||'n'.-p_'r:-
I ever guw. FoLLL K, {inar "'l"ul'l ol FBuarlsmoor.
was an English cocker (Plate VIIT), longer

Uniteld Siales

in log and muzele than his Ameriean cousin,

At the first trial where Spottie appeared in
the all-zge stnke for cockers, we thoueht a
springer bad got inte the event by mistake,
He hurdled bushes and bunch orass theough
which a cocker would have had to weave its
Wil

Laist autumn, at the nee of ten, he was still
showing the sime fire and drive which i the
intervening veuars had won him such  hizh
honors

A wveleran trial spaniel will quarter hack
aml forth, covering o rectapeular plece o
wroomd approximately fifty yards in fromt of
wnd on' either side of. i3 hapdler. Al it
master 3 order it will plunge into a thicket
where a bird might be hidine. even though
on atmost impenetrable wall of brisre s in
s way,

When with cries of alarm and whirrine
wings a pheasant breaks into the air, the dog
will =it to mark its flight and fall.  ‘Then.




IHunters

Boarn

Proud of a8 Job Well Done,

In n fAneshed] Oeld-tre
miadde the

gl performance, thi

relrieye wow he will wald ekl

o 8 commuana W fetch, 1t sall dash out and
bring the bird boack.

\5 1 all other trials, the
its bracemate’s work, no matter whit the
templation. He or she may have been on the
patnt of fAushme its own bicd when called 1o
because of the successful fAush by Hs
bracemate.  And the dog must remain steads
Even whent, as was the case 1in one st lnst
witumn, the bird shot for s bacemate fell
not mare than o dogen feet from 1t own nose,

['he flugh had been muwde from a thii
clump of bavberry, and the bracemate, wilh
o Chance to moark the flight or igll, had some
difficulty in tuking divection and had to cast
where the other dogy was sitbing.

Throughout that with a pheasant
tring templingly under his eve, the hirst dog
remningd steadv, althopgh quivering with ex-
citéement. |1 WiHS WM -Tl' ITnCe '.-;|||"|| ZHVE
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the Cocker
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[
-
—
e
[
[
=i
S

.|_
i

=
—t
L

i Approved Form

matked s (gl and
frel

fushed Ehe

NTrilic<res I'-

phezsant,
handler to toke thi

ae long s i does not artse from
I o greal aitcibute in a spandel, 1=
matural iostinct—inherent in most Jogs—is
to purste at once the bird it hag flushed

The doe which breaks into o wild dash
a bird can strip the whole
him of 15 game amd Jeave il
next contender. Although this
in a feld-trind dog. I have
them commit it

Fleet

Sl inmess,
lazitess,

after
ahead of
bairen for the
158l cardinal sin
seen the best of

LN

Too Hasty

[ recall one time when the greatest sprineet
it was ever my privilege o watch, F.T.Ch.
Fliast of Falcon Hhill, was so overwhelnwed by
the instinct (o pet his bird at once that he
brake like a puppy. -His crash inte a clump
of cover sent a big cock pheasant whirring
nul the other side,

U'p 1o then, s caplure of
il the VT, the
New York:

the spamiel evend
pen all-age at Fizshers Izland,
hoil seemesd a cinch.
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Az in retrigver trials, nothing s tests the
merits of a spaniel as.a hird which has been
winged, rather than killed, and has thus be-
eome a nunner, sble to get away from the
spat where it was hrought down,

This tests-not only the dog but the handler's
faith in him or her, since the handler ordinarily
hias no way of knowing that the hird is not
whetre il lnnded. I he loses faith in his canine
partner and tries to call the dog back to the
spit where he thinks the bird s, the retrieve
may never e madi,

I recall one instunce where a bird was
brought down in some marsh grass at the
edge of a road. A moment later, in sight of
dog sind handler, a hird scurried across the
road into some brush near where the pheasant
hond been broveht down., When the dog
reached the spot, be scented the running bird,
hesitated a moment, then started on toward
the fall,

Instead of letting him go, the handler turned
him on the trail of the runner, Several
times the dog tried to come hack, but each
time he was ovdered) off to the right.

Finally the judges dirécted that he be taken
up, and the hunt proceeded down the road.
There, almost in sight at the edge of the
grass, wis the dead bird which the dog would
have brought back guickly if the handler had
not been sure that he knew more about the
situation thon the dog did.

Cinar's 500t keeps His Head Down

One of the most spectacular performances
T ever watched developed out of the pursuit
of a runner,

A pheasant, flushed by a little black Epg-
lish cocker, Cinar's Soot, was brought down
un-a steep hillside. It had been winged, but
it could run as fast as ever.

The dog picked up the trail at the point
where the bird huad fallen and began a chase,
every detuil of which was visible to the gallery,
The pheasant zigragged huck and forth up
the hill, wisely moving downwind away from
the dog,

Al times the bird wis nol more thap a
dozen feet above the dog. 17 only he had
bewtkedd up, he could not have missed seeing
his prev. His frienids in the gullery almast
praved that he would 1ift his eves. Hut he
was an A job, not sight-seeing, That job
called for him to keep his keen nose to the
fresh track. |

It would be pleasant to be able to report
that Soot made the retrieve. None doahted
that he could have done it, but 1o meet the
time schedule of the trin]l he was called up
after the bird had got over the top of the
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hill, and a gamekeeper woag sent after It
A similar episode with p happier concly-
st occurred one autumn in the Valley Forge
triul at Fort Washington, Pennsvivanin. There
a pheasant, flushed on the crest of a hill which
provided a grandstand. for the gallery, came
down at the edge of the wooids in the valley,

The bird proved a strong runner, and the
cover was not so heavy that the spectators
could pot watch s it zigmpeed back and
forth among the trees, trying to shake off
the persistent Lrafler,

The dog—a springer whose name, il memory
serves gorrectly, was Pheasant Run  Jill—
went directly to the fall and picked up the
fresh scemt, Like little Soot, she kept her
nos¢ faithfully on the trail when, if she had
stopped to look about, she might have seen

- HAITY.

she did a beautiful piece of tracking and
fimally came up with her bird, It was ope
of those fortunate breaks—a chance to show
persistence and keenness of seent In full sight
of spectators and judges—which sometimes
decide close contests.,

Since, in any hunting, water may present
a problem, the spaniel trials, too, have their
witter tests.  "These, however, are merely to
prove that a dog will not hesitate to enter
witer when necessary: so there 8 nothing
complicated about them,

As o shot s fred, o' bird s thrown into the
water and the dog is orders] to moke the
retrieve. A dog which refuses to make the
swim cannot gualify for a feld title.

{he of the great appeals of field trials is
that perticipation need not involve much ex-
pense.  ‘There are, of course, those who have
invested huge sums in building yp kennels of
topr dogs under the care of expert professionals.
But they are few compared with the persons
with one or two dogs which they have bred
ant troined themselyves,

Sudden Sue Trained on Pigeons

A senzation of last autumn's spaniel trinls
wias a springer named Sudiden Sue. Her
owner is 8 mechanic who had trained her
himsell in his own back wvard. Unable ta
afford live birds om which to teach her re-
trieving, he schooled her on pigeons, which,
thanks to modern refrigecation, he could use
over and over,

To get the money necessary for a trip east
to compete in the big stakes there, after he
had scored impresive victories in the Mid
west, e worked overtime shifts at the factory,

His reward was a beawtiful collection of
sitver trophies, topped by that ane which goes
with winning the national smateur stake of
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Field Trial Champion Shed of Arden, Labrador KRetriever, Shows His Mol

Here at a Bourbon, Missouri, field trial, his eves wer
full,  In this calm water he cun kiep jt in si=it as it floats.
Then he would ook back to his bandler for siemuls o help him relocute Hu

aae frack of his guirry.

The Weimaraner

Lik¢ many of the “made in Crermany™
bregds, the Weimaraner (Plate X111 and
page 374) 5 based on the Schwelsshunde, a
aplidl-colored  blissdhoun:d

The breed was developed by nobles of the
court of Weimar who wanted a distinctive
viriety of sporting dog for their game [re=
sarves.  [L reached its presest refinement
about 140 years ago, but was @ vl sely held
that it was unknown outside of its native
dichy. It wns not éntered at bench shows
ar field triale, and a vole of three members
of the Weimamner Club was sufficient to
prevent any outsider rom acijuiring one of
e Iltlgh,

First to lmport Breed

In 1929, Howard Kaight, a sportsman from
Providence, Rhode Tsland, was admitted into
the club, and thus for the first Hme Weis
maraners came into American hands.  He

bistened on the dock the tostant {1 beesn Ui
In rourh thlal currents he miche tempuorartly
st

brought the fArst pair o this commtry and
subsequently imported] six others which De=
came the foundaton stock here

'robably the most striking thine about the
Weimaraner is its coat of solid olor, rEnging
[rom. silver gray to silver taupe and looking
like fine velour,

The eves, blue-gray or amber, changing in
different light or when the pupils are dilated
add mmch o its attractiveness.  The ttid,
cropped to the length of 14 inches within
three tove of whelping, i< approximilely six
inches long at maturity,

From its blpodhound ancestors the Wei-
naraner retaing a keenness of scent that makes
the breed especinlly good in tracking. locating,
or relrieving syme.

Writing under the name of Arthyr Raland,
the author of this article has been the Kenrel
Editor of the New York Sun [ur more than
[Wenly vears.




Split-second Time Runs Todayv’s World

By F. Barrows CoLton axd Catsnerine Berr Parsmer

on a hill above Washington, D, (5, an
astruncmer tikes a look ot the stars 1o
see i the Nation's clocks nre right.

His job = to check just how fast the earth
iz turning, From that turning the whole world
gets ils time,

Char glant planet of solid rock, with its thin
skin of vontinents and oceans, weighing well
over six sextillion tons, turns ot 8 speed that
vitries less than the works of the best clock
ever ke,

O his Tonely vigi] while the Nation’s Capi-
tal sleeps, the astronomer times thie spesd of
turning. Hlis is the most crucial timekeeping
job done anywhere, for the turning enrth is
the master clock by which all other clucks are
sel, 1L 38 nccurate o within one part in 30
million,

This ndghtly task of timing the earth’s rota-
tion 15 carried out at the U, 5, Naval Observa-
tory, official keeper of the Notion's time,

E\'ERT mght when the sky is dear, high

Astronomer Rides Merry-go-round Earth

Think of the earth as & giant merry-po-
round, spinning around in space oot among
the stars.  Riding around on it, you pass by
the same point every time it completes a furn.

Ax the astronomer rides around on the earth,
he notes what time he passes directly under a
certain star. Carrying him on around @s it
turns, the rotating earth brings him back the
next night to the same position once more, and
he notes again what time he passes under that
sdme siar,

The interval between any two times when
the aztronomer passes under that star is alwayz
the same within an extremely tiny {raction of
A seonnd.

By this standard the Naval Ohservatory
regulates its radio time siymals, sent out every
two hours on the odd hour and heard all over
the United States and the wirld, Those sig-
nals are accurate to within 8/ 1000 of a second,
They are set, as near as is humanly possible,
by the time of the carth's tuming.

A Signal Every Second

All the world Tives by this “earth time”
which astronomers call star tme or sidereal
time, It i= the mist nearly accurate time
availnble. No clock or waich can match the
precision with which the turning earth brings
that astronomer and his telescope back under
the same star night after pight, through the
vears and centiries, always “on the dot™
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But in today's split-second world, accurate
time-fedling Is nwol enouph.  Time-measuring
= equally important,

To provide an accurate measwre of time, the
Nationsl Burean of Standurds broadcasts an-
other and far more frequent time signal that
goes out each second (omitting the 50th of
each minute), all doy and all night, n con-
tinuous *tick-tick-tick.”

That signal provides a “yiardstick of time."”
It is just as essentinl in todav’s world as the
accurate telling of time. Very short intervals
of time, timy fractions of a second, are used
in numerous ways, from calibrating parking
maters so that vou get exactly one hour for
vour nickel, to messaring the water under a
ship’s keel by timing an echo returning from
the bottom,

With its “signal-every-second” the Burean
of Standards provides a “standard second,”
pecurate o one part in 1,000,000, just as it
alsy makes gvailable the standard foot, the
standurd meter, the standard pound, and the
standord gallon,

That time yardstick is coordinated closely
with the Observatory’s time signals, and so is
hased, too, on the master time of the earth’s
turming. Scientisis and engineers use it con-
stantly to check their time-measuring devices.

Astronomers, probing out into the unimagi-
nalile depths of space, measure the oniverse
with time—in vears, “light vears,” the distance
that light, flashing along at 156,000 miles per
second, travels in a vear. Thai comes out at
six triflion miles, bul s vast is the univerze
that the most distant galaxies of stars so fur
found are 500 million light years away,*

Light fram the Distant Past

And with this light, coming 1o us from such
incredible distances, we literally turn time
backward and see into the past, For we see
the more distant stars not 8s they are now but
us they were long ago when the Hght from
them now reaching us first started on fts way.
Light from some very distant stars hegan its
jourtiey’ before the human race existed on
earth. Tt brings to our eves today the images
of these stars as they looked then.

Today’s world moves literally on  split-
second timing,

*See. m the Namowar Groouarnme Macsnse,
“Heavens Above” by Donald H. Menzel, July, 1643 ;
“Interviewing the Stare” by William Tosrph Show-
?Lt;:r. }J:JI‘EI.I:;!'}'. ;‘li':’i; “INews of the Universe,™ July,

39, and “New Frontier in the Sky," September, 1946,
both by F. Barrows Calton '
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Split-second Time Runs Today's World

by careiul messurement= on the plotes, it can
be determined whether the star reached the

zenith when the master clocks said it should..

I there is any difference, the time of sending
out the radio time signals 15 corrected to coin-
cide with the earth’s turning.  For instance,
il the master clocks say the star should reich
the zenith at exactly J!i po m,, but it actually
srrives at 1/ 100th of & second belore 11, then
the clocks are that much wrong, and thr next
time signal is sent 1 100th of o second sooner
than it otherwise would be,

OFf the Observatory's seven master clocks,
three are run by pendulums and four by vi
hrnt]ny, crvatals,  The Observntory’s time
sirmal is tased on crvstal cliocks nn!;r. since
they are the most accuruate,

The master clocks are alwavs “wrong,” for
once staried going they are never reset. To
do s would only indrease their ervors,  But it
does not matter that they are wrong, since the
astronomers. always know just how fast or
slow they are, Their error s allowed for in
semling out the time signals.

Fven with their constunt error, those master
clocks are far more nearly accurate than the
average good clock or watch that keeps time
satisfactorily for yvou and me;

To keep them so exact, the clocks are pro-
tected from all outside disturhbances, The
pendulum clocks tick off their time in an in-
sulatedd vault 30 feet under proumd. away from
vibrations and changing temperntures. Each
pendulum swings in 4 vicuum, in g case from
which the mir has been pumped out, for air
resistance would gradunily slow down their
time of swing., kEach pendolum swings in 4
tifferent direction, too, =0 that the vibration
of one will pot affect another,

Pendulums Viewed Through Periscope

In the vault also temperature is kept oon-
stantly within a fraction of n degree of 85
Fahrenheit, for changes in heat and cold cold
alen vary the pendulums’ swing, No vne ever
enters this vault except to make infrequent
repairs, and the swinging pendulums are
watched through a periscope from  above
ground, The pendulum clocks are no longer
=i in timeleeping,  They are now emploved
i observations for determining positions of
stars; simee Lime enters into these caleulations.

Vibrating crystals that run the other master
clocks are only slightly larger than an air-madl
stamp.
like those in yvour radio, so that they vibrite
oA vacuum.  Alr resistance would slow down
their vibration just as it would a pendolom’s
swing. Thev too are kept at n temperature
that varies no more than 1/ 100th of a degree.

Thew sre =ealed inside vacuum fubes
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Electric current k the crvsinls vibrating,
and once started they vibrate continuously at
the same frequency, 100,000 times per =econd.
Clocks run by the vibrating ¢rystals are more
nearly accurate than the pendulum clocks, be-
cause the crystals are not affected by variation
in the pull of p;lmtw whu:h causes slhight

luntua in the ¢ ¢ pendulims, sven
in the underground vault.

Even a change in the level of the water table
in the ground will muke enough change in
aravity’s pitll to alter the rate of b pendulum’s
SWITLE,

Besides these seven master clocks of its own,
the Nuval Observatory also uses the master
clocks of the Bureaun of Standords to help
reculiie the accurncy of its time signals,
These clocks also are orvstal-comtralled.

Mother Earth Slowing Down

But absalutely accurate time is a hard thing
to achieve, for Mother Earth herself is not a
perfect timekeepér.  Though the time of the
earth’s rotation is the basis for our time, even
that varies slghtly. Records show that it=
rotation npparently  speeds up  occasionudly,
then slows down a little,

From 1680 o 18300 the earth lost about
277100 of o second i that period of 120
vears. From 1800 to 1900 it gained slightly
maore than, 30100 of a secomd, From 1900
to 1920 it lost & bit again. Since 1920 it has
been gaining once more, Nobody knows why

Muoreover, despite these perigdic gains sl
losses, the earth clock is grodually ronning
down like any other. In the long run it is
turning more slowly all the time, losing about
11000 of asecond in 100 vears, Astronomers
know this {rmm records of old eclipses s iar
back as Babvlonian tmes. That has no effect
on us laymen, but it is important to astrono-
mirs, who think in eons of time,

Friction of the tides against the bottoms of
the shallower seas {5 the main force that is
eracheally slowing the earth down. Another is
any shifting of materials feom one place on
the earth 1o another, which disturhs its balance
shightlv, The Missisippi River, transfercing
milliops of tons of silt from the northemn
United States tio the Gulf of Mexien, (arther
from the center of the earth, slows down the
rotation of the earth a little;

You could even say that the consiruction
of the Empire State Building, in which ma-
terinls were tnken from below the earth’s sur-
fuce and placed on top of it, cavsed an in-
finltesimal slowing down of the earth's rotation,
ANl that makes it @t least a litte more difficult
for the Naval Observatory astronomers to keep
arcurate time,
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ps 8000 pictures are second.

M-ray pictures taken in one-mallionth of o
second nre now possible, to reveal whil 1S
hannpening inside machines opéraling al very
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coast after logine his bearmes o the o, sfes
y liphthowose flashing its beam ot regular n-
tervills liming the flashes, he notes that

VvV oCcome, 53y, every ve seoomde, and that
the beam evilves in 120, This tells him af
once what light it is

Many lghthouses all over
identily Lhemaglves with codes Xeyed (o time.

the wiosrkd thus
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The ol on th
and amount of time
The other dudd idicui

et bedore the watch oot
teefie o ! sunrEe ured samset

Esilzsticill oy el FE Gyl e York |.-"_ acinfthineg to

away and back, but radar can measure it

By the same principle; the depth of water
under a :-in[" = keel can be measured inoa frac-
tion of a second by timing the vcho of 4 high-
prtched sound senl down to the bottom and
back, hmewing the speed of sound in water,
10538 feel o second, o skipper can tell within
a fraction of an inch how deep the water 1

Ty fractions ol a secomd also are the key
o the working of Loran { Long-ranere N aviya
tom b, g syEtem developed during World War 11
lir enanbiing ships and planes 1o fix thejr posi-
tions accuralely at seca or in the air (page 41 2)

With Lomn, a navigator of a ship or plane
determines his pesition from the difference in
the time of arrival of radio <ipnals from two
different paire of mdio-sending stations on
The difference in their fime of arrival
15 mensured 1o millionths of o second

Eelipse Study Reguires Timing

In far-uway Brazil in May of this vear,
seiefAtisie of the Army Alr Forces-Nutional
Ii'-r'-lgl':lilhi-' -"';I'I'I'il;'l_'-,' -'...|;;|r .-|'|i||-.|-_- I"'-:T'I’.'l-'i'-lf.i.""'l
listenes]l to the Navy time sisnals 1o check

their chronometers (poage 29559

left gives the time of diy In split seconds, the dav al the

sitlefen] tinu
the eguation of thme (difference between sideresl gl standard tm

ime Is Only One of Many Things This Two-Faced Watch Tells

aerk, the month, moon’s phases,
strhes guarter, balf, amd hour chimes
i time acvording (0 positlon of star and
White dote: on 18 hilack feld indicate

n. At took ove vears 1o make this instrument,

wioansl [

Chl and other minerals are located by varia-
tions in the pull of gravity, measured by time.

In measuring the force of :_',5'.11.'i1:-.' the time
of swing of special péndulums is very precisely
miEEsured

'o determine the slight variations of gravity
at different points on the earth, which gives
objects slightly different weights at, sav, the
Fquator and the Poles; a pendulum’s swing is
timed with an accuracy of betler than one

part imoa million.
The Way the Enrth Is Weighed

Another pravily mensurement, to find the
attraction thal two bodies, such as the earth
andd Lthe moomn, exerd on eéach other,
ninde by timing a pendulum’s swing, From
thas it 1= |'|-|_-C_-C]'|'|§;- [id :‘lf_fllll' the weight of the
carth, which 8 aboutl six setilhion, 600 (LTS
tillion short tons

Even music is moasured by time, A musical
note of any particular pitch represents so many
secomid of a violin strine. a

vilira{lons  per

_!Il-.ll L=

A ATATINE,

b F. B

% S in the MMATIONAL  EyEnam agras e
Eilipae Hurifins in Brusil’s RancHland

s Lolton, paee 255 al this =




Split-second Time Runs Today's World

407

oo Wakech Compasy

This Tiny Hairspring Controls the "Heartheat™ of a Wately

Vibeuting 14000 fimes an bour, it governs the swing ol the balance wheel in 8 ladv's watch,
wheel in turn controls the activa of the momspring on the intricate cogwhesl mechonism.

The balance
Liss than 19 the

dinmeter of oo sverage buman hair, the halspragg » made of mstprood Elinvar, a nickel-=tec] alloy,

drumhead, or the air column i the tube of a4
trumpet or tuba.  The more vibeations per
second, the higher the pitch.

To help musicinns and musical instrument
manufacturers tune their instruments acou-
rately. the Bureau of Standards broarlcasts a
continuous musical note 'I'l1'|-|'i'-1‘!'l' runed 1o A
above middle C. It is produced by dividi

iviadinge
down the vibrations of a crystal oscillating at
100,000 cycles per second 1o 440 cycles per
SECOTH,

This note i the Naotion's: “standoard of
pitch.”  You can gel il any ume on o short-
wave radio and use it 0 {one your piano,
vidlin, or trombone.

Government strveys, which form the basis
far all property limes, dog AR very accurata
measurement of latitude and longitude.  To
measure longitnde vou need to know the cor-
rect time to n small fraction of 8 setond.
Longitude 15 distance measured east or west
of the Greenwich mwridian, an IMAZINATY
ling that rons through the original site of
Britain's Roval Observatory at Greenwich.
(The Observatary ic now being moved o
Suszsex hecanse smoke of factories made ob-
servations difficult, )

DHstance from the Greenwich meridian is

measured not in miles but in time—in hours,
minutes, seconds, and froctions of seconds
To get at, you hoave to know the exact time
on the Greenwich meridian and the exict
time where vou are. The difference between
the two = your longitude. For example, if
it 15 12 noon in Greenwich and 7 o4, m, ot
New York City, the longitude of New York
15 5§ hours west

On maps, longitude is indicated in degrees,
one hour being equivident to 15 deprees.
Government surveys-are made (o an accuracy
af 1100 of a second in longitode,

Without a chronometer, which is r;:-.1]l_',' a
clock that tells very accurate time, no ship
could navieate accurately,

From the chronometer the ship’s navigator
can determine the correct time at Greenwich,
Then by observing the positions of certain
stnrs and checkine with official navigation
tables he can easily determine his ship’s posi-
Lion |pages 408 and 428).

Congress Turned Time Backword

Congress sametimes used to turm time back-
witrd 1o order to transact 1ls buosiness “‘on
time." Formerly, when sessions enderd at mid-
[I!:.',']l'l opn March 4 ]J_'. the clock in the Senate




Carcfully Redfolated Chronometers Guide T, 8. Nave Shipe on the Seven Seas

b the 1 trument hop ol U S Nuval On ErVilory hund | W Hecsion tmel .|i::' WL RRITEITd
awel BRUE 1o naval v | A1y eyl = reeortls data an the sy an instrussieil vilid i e wirpth Y
£ EIEmaE L = & diEE i ile {imeniece Wwhich indicates GreeTiswld tlme. 1i=eil in TR E|
Iating o sfpcs pokition (pae 4073, In the Yoroground asre watches which dlso are wsed by soviemtol

of House Chamber, if all the scheduled busi-  the first place, since originally all the lead

mess could mot be findshed In the normal time was radiom, too, KEnowine the spesd at which
remaining. the clock was turned hack a3 much "]Il'.ll.l. 1Urns nto |l' L. vou thiéh can ll'_ K%
N5 NECESSAn, how Jong It tock for the original mdium to

Ceologrists, measuring the are of rock strata  change into that much & [hat shows how
in the earth; use a readyv-made “clock™ installed  long ago the process bepan, ond therefore how

i the rocks by Nature herself, T T A ilid the nwk laver ix= Hy 1tHie method the

-.|l:'::|"|'. ICCUrNTe Tin I 11 .I i I-. Cirn=rst nres 01 SOMme ro -- I i eaerr Lol | Iu_ TR
ol radmm and other radoactive minerals, 400 to nearly 2,000 million svears,

Vet T i, | i 15 e e ATES: | i : i | i o] R 2 =

which gradunl ISINIegTRlE NG CNange ¢ven Butl were chielly imterested in the time wi

(ually into lead at o constant, unvarving speeid. live by, standerd time, divided into hours and

I you find a deposit of radium in a laver minutes. An hour is a man-made thing, Tust

P rock, vou will alwavs find with 1L 8 depiosit ne-twenty-fourth part of the time Litkes
| lead, resulting from the disintegration of for the earth to make one co Mpee LTI

some of the radium., wWho decided to divide up that time of

Measuring the amounts of lead and radium, torning of the earth intn 24 hours instead of

I - .l - - - 1] - .I 1 [ |
vou cin tell how much raditm was there in 20 or A6 or 10, nobody  Kooss It dioesn'i



plit-second Time Runs Today's

Just Belore the Train Leaves, Conductor nond Enginesr Caompare W atches
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mdtler now, lhiecayse
|".|;!".|-||-|f. i s ol
the 24-hour syvsiem
NOor do o we miel 1o
wimTy about the fac
that actually our hour
e gradunlly  growing
longer, As the Lurning
of Lhe earth keeps show
e diverry, Lheocliay K [ 1%
petting 4 lttle bonger
and so each 1 24th of
it each hour, keeps get
|

bereer 20 Dpddle o

Hiut the change s &0
-l=:'_|:| in even a thod-
snngd wvears that it's of
little consefuence

'oiday the world runs
oy standdard e, Dbl
it hasn b been raonimg
{that  win ||-:|:.: bl R 150 &
people now living, hom
efore RS can ra
member when' the
L'mited States, and in
fact all the world, had
Wr SUCH thing as stands
il Lt Most locale
Ui usee] lewcdl time ., tol
by the sun or the local
town click. Such loval
tHme varied 4.5 seronds
for each mile easi
','.':-.!_

[ huat worsed oll right
'I'-l £ T -,II.'..L.i WaAs i

III-IIJ :.I || .I !'!'ll-.rl

could wilk or trof bid . . : o :
H I [t's Coffee Time in Brazil by the Coftec-mpker Clock

when ratlroads, with _
fbida, i ek - Fhis antique sutomatbic Tmepioce, now a3 mossom o Belo Homzonte, il

e Tl et iy iRl e than keep tme  IF could beoset to light the alcobnl burmer &t the pioper
rll ': III -I. 1 .'-- !"'lllll'll-r..-l.. AArRRELT] ||| 11 il ||;'|| || Lill IR I||| [ ||I"I Ll iLis Fia
COonfusion Tres i ted

L hiffern It |-Lli"'.-li- l|"'|!ll| s lules an i r'-.'l"'.-lll--!".'-- wesiLichars ol l-:“l' snil thiereln
ferent times, msunlly that of larpe cities where  moke more business [or themsehoes]
they  had  terminols AL one JIOTTOME  J3EM]K

R - ! ¢ Time Cause road Wree
160 different standiids of Thoe Gars: in ti Vrong Time Caused Ratlroad Wrecks

Dy Amencian ralroads Even after stnndard fime zones were 2stah

Fin 'll'- it a conference of all the matlroads lished, some trouble wae caused By trainmen’s
1L Wils III': i:'-.l Ll -i'.illl e |. fites] States into WLl |_|_ - |u_ I IRACCURA e CaCi -:-ZIIJ-.LI"- e

o time aones, wilh all tains operating in wrick o 1891 was caused by an error in 0

each zone using: the same standard of tnie watch cormied by one ol the engmeers of the
Cities amnd towns in each timée pone ndopled  two frams,

stnidard time also, althourh standard time \iter that a system was devised wherehy
wias nod enacked fnto law in the United States  inspéctors were appointed 10 check standand
until 19185, clocks an rmilrodds aod Lo supervise desipnaled

When the change-over ook place officially ratlroad men's watches: at stated intervais so
on Movember 18, T883, there wis great excite-  that these watches and cliocks would run within

N o skenlves -.|:' Ii.-; '.':'1||||||- |!_-E:I: W ) seconds of cofrect time 4 wieek All |_'r'..;i-

a ghgantic plot by the watchmoakers to pet nees and copnductors are required to check
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With Loran, He Can “See” and Measure Lighining-fast Electrical lpulses

This Pun amencan. World Aleways mavigator looky through the scope of the Lorin {codned {ram Lone
I:I-:q. i AR 149 Lie i 11 I i=EEHIE I:__ { 1w I!.:_— -_.- e u LCLEIE 'I ol 15 | |l LR 1. Lif I" FrEh k| TENL | 4
P SN et from (iferent Loman tratsmittine statbon Lotan ol b ysed | ] 1 i [k

1

ﬁr‘l]i"'-"'-l.'-;.'l.lr'h.! .rl-'l'r"-l“-r_ I'“': Ill.'l_||.1|.|.'||.'-|_'l Ly ['-E.'|'-FI cH lIIl1||jlj'q,"'l'!hl-hl "||,|,'|"||-..-, ||||_ i:'||||||lf|l.

d i -+ - B I i L , |
| viinder on this Assochi | Priess wriy it tnachine and the ane an i =W AR Lhoaely thonss s
of m aart, st fovolve at th ' ' et be b 1 SR Y p th ' i

Sy 4 ; : 12
ofired. the tim i rotabion are chocked with time signals (pag
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wntches IJ.I__.i:.
Ll |

wilh each

thein
Arainst o
||... i-. .Ii'||
ol

in 1584

FLaNnd
page U4},

an Interna-
Meridan  Uon-
mel and ex-
tended standard fime

L i) r|'u;; .‘|I:r.

(RERFIH 4

|.I'rr_'|-|'|_

elnrih.
The wirld was divided

i T Zones, i Iy

ITiNLd

:|Irl.| r .-.Iil'-'l.;.', lx- | 3 .'i,-_
grees. or 1/ 24th of n
circle i width, Stand-
arel thme in each #one

..|Iir-i irre |'l|'
Irom thie wext, either
pimE DOUr edriier or one
howr later thith the timie
nt Greenwich, Enelanid,
which wias tbaken as the
e point.

T hias
(RERIN] O B
5 11 o, m. in the next
zonie to the west  anl
. m. i thie next aong
[his i= b
cifise the earlhi furns
wost 1o east, nhid
= we L1 i7 .I|ll:||.1 willl
it oweE come towierd] he
sun in the morning,

unier 1l ol noon, —

1 1 123

[erperiwici, it

YA I'I"II

(o e East

ST

K m

mﬂ:' _-l‘._:__'__'l'ﬂ

[HISS
And move nn awhv
[roime 11 the attlers
ooy, L, noor, sl
KUMSet moeveE sroyndd
thie earth = 1t turmns
In Jules Verne's ia "
|, 4 Our ol :
the Worled e 80 vy,
the hero  het £20.C56)
that ke could travel saround the earth i Uit
tine,  He thooght he had lost the bet bhecaise
| pet back to London untl]l what e
afler the time limit set
prviant remmmeled  bomo thod m
he had ero=ed the inter-

e by Henry I
mieEatal thon wecurnd
y dlay, The old-timet

ITRE LS AN

bt mud
elieved was the das
Buat then his
crossine the Paciii
npthonal date lne, and in 2o doine had eained
i ||:_l.' 00 that he actived 9 e (o owin Lthe
el atter all)
Thiat mtermnmational date line
noimaginary line drown
wirh the acih
halfway, around the enrth from the Greenwich
mertdion, Actunlly, it deviates here and there

estahlizshivd in
north ool

Cheean, 807 ar

Lroawy Lhe TEOLE mériduin <0 35 nol (o divicde
variows shind groups. 1 B placed there =0
as mot to inconvenience anyvone, for that is

m

Il||I il |'..I I.I'
L Bodd oy Tt

|
lpolos dovn from the Palges de | ustio
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By This Clock Parisians Have Told Time for More than 550 Years

v omd Franooe (b owas mote b
il w offl twor g
Pari=

e agd (B
s her

the place where, ns around the
vau change notl only rom ong hour 1
bt Tron _

Anvone Lraveling eastward across the Pa
cific thus lives toddavy over asain, and anyone
groinE west sKips Lomuerow , o1, im ot wiords
poes from today o dav-after-tonfrrow,

Yiou can best see why the imternational date
IrHe 1% nevessary il thmk o T
atariing ouwl from Geeenwich and travelimng
east aml wiest

The man going east, o keep an standard
time, must set his watch ahead one hoor each
time he passes mto another time zone until he
renches the TR0Oth meridian, where the time 15
12 hotms later than ot Greenwich,

Therefore, when it's ¥ p. m. on October 13

i
LNy fud

fitie iday to andithet

vivid 1
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!.:[1..' HHL‘UE # Band of F]:.:“u!.- ;rlru l‘r.'||'|.|1|._'|1

Elritoy 1= the Eloin Mational Watch O
Lhat il resisis the action of poweriul acids
ecifiation for more than 300 hours, (hese m
The muchine cutd the band Centernioe ot |

at Greenwich, it will be 12 hours later, or
{ . om. the followmg doy, October 16, at the
150th merndion.

Meunwhiles, the other man, traveling west-
waril, nimsell on standdard time has
to-sel his walch Oack an hour every time: he
passes through another time zone. When he
reaches the 150th meridian his watch wil

will
shiovw: that the time 5 12 hours earlier thono
il Gereenwich, il T p

III |_r'|__.|

m. at Grednwich
CRetober 15, his watch will <av that it = T4, m.,
15, the same day. The two mon,
having traveled the same distance but in oppo-
site directions, find they disagree by one diny
s 1o what day it 1=

S0, o keep things strpight it is agreed that

(Ictober

& =T I I.:|_Ii:-ir| 1 & ey e il
immersed in

iR LR Las

L el r.|51[||'.-_' :\[.L:_;.ag.fu.;:

anyone poing east
aetnss the international
date ling repeats one
dav. If ross: tha
lbie eastward on Satur-
duy, the next day
sy it 15 Satirida
armin, You hpve to live
thromseh pnother Satur-

ity before vou gl L

l._

sunday.  But il Vil T
going westward, and
thee line om
saturday, the nest
s ol Sundav, byt
NMoandaw! \
SR

iRl DS

4y
i 0Lk

I - ] -
Utorether,

| 'hat worried one

s nd

v oEn meh thil
e wrote to the Naval
nbout i,
Planning o irip nérocs
the Pacific, going west-
ward, she founcd that
the stramer wis schiad-
uled 1o cross the dote
line 20 48 1o miss Sin-
dav. YWould it be
proper for
Christian w
asked, thus
sunday and the

to church?

-

| IIl'.r':' VaE LTy

her, ns o
man, =hi
ta lose g

AL

nity Lo go

Lost—Eleven [avs
Losing time has
lllf!1|'rr|| l|'|'|r"r ['4"'|'|-‘.
[m 1752, when th
present calendar was
adopted in England, 11

RS | |:I_|II!I-_I|-|I= ;;I'l.lI:

Mumnsprings

L [l-percent sgit-hram

howicld mi z=ieh of sl HalampREL ol W :4'||'.i-:- ]-r-|||:
| K | I: i T .I I'I'I:: |I-i:||| o l-\.ll.ll I II p“ I_r-r - tll _-l':"

tember 14, Aners
mohs stoned the carriage of the Prime Miniser
hid anpoumced  the change, shouting,
“ave uf back our eleven |_|.|_'_-.:

Actually. of course, nobody lost anv time,
Evervbody simply lived 11 doys Jonger by the
new calemdar than be would have by the old.

Calendor trouble 1s still with s, It all
-|..I.':f'|l| I'Il'l guee Thi Wil I5 'I|E'.'1'-'.;I-'I| b Lthe
time of the earth’s rotation around the sun,
inel the month by rotation of the moon around

Lhe rarth Wi L4 davs to go

whii

The earth takes 36
aroumnd the sun, and the moon eoes aronnil
Erth ih 2955 davs,

Vi can't At the 2914
Come out &ven., Y ou
twiy 1o some months

||.|_:

iilo the 3651%% and
have to add a dav or

and have a leap wear
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Lifessized Figures with Clubs Sound Esch Quarter Hour in London's Fleet Street

The 17th-century clock and its wonden bell rmeers wore pemoved Trom S5 Dhonstan'—in-the-West Chinriel
when the bhuthling wa el dlown i 188 then rerlGren] Lel L ew church over | L' LafasF | IEn | A Tialgy
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Could You Put These Parts Back in the Wateh and Not Have Any Lelt Owver?
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idea that when the change-sver to davlight
time was made the baby would still be eating
at noon, davlieht time,  When the change
came she found that the baby was eating nol
at 12 but at 2 p. m.! She should have started
feeding him a1 few minutes earlier each day.

But our primitive ancestors never worried
about daylight saving, to say nothing of min-
utes wned seconds.  How time-telling and time-
pieces have developed through the centuries
is a fascinating story,

A stake driven into the ground told all the
time primitive peoples needed 1o know,  Time
was measured by the shudow cast by the stake,
Thus the sundial wins born,

In the Bible, you will recall, “And Tsaiah the
prophet cried unto the Lord: and he hrought
the shodow ten dumem backward, by which
it had gone down in the dinl of Ahaz™ (1
hings 20: 11).

Shulespeare refers to 0 pocket sundial, the
great-grandparent of the modermn watch, in
As Vow Lske It, when Jacques save, “He drew
a il fromm his poke.”

Herodotus tells us the sandinl came from
Habvionin, Used in the vallevs of the Tigris
and Eophrates os eurly as 2.000 n, c., knowl-
edge of it spread (o all paris of tThe world, o
India, China, Egvpt, and Palestine, and even-
tually to Greece and Rome,

The Grecks Hod a Cure for Long Speeches

The ancient Gireeke, (o Linte the spueches of
their orators, used the water clock, which
told time by the interval it took for water
drop from one receptacle into another, They
had o woed for it, cleprvidra, from the Greek
words, ta steal and warer, It was also prob.
ably known to the Fevptians,

An improvement on the sundial beeause it
tok] time on rainy days, the clepsydra intro-
duced o new concegition of time, Unlike the
stndial, which tald wken, the depsydra marked
fier Lomg.

PMimy the Elder save In his Natwraliv His-
toria that the clepsydm was introduced into
Romé in 159 se. The simplest form of
Clepsyidra, and perhaps the earliest, consisted
of 3 vessel of water with a small bole In the
bottomy.  Filled up to a certain mark, the
witter escaped oul of the hole in approximately
the sume intervals of time,

Referring (o a tiresome epeakier who e
peatedly muoistened his throat from a cup of
water during his lengthy speech, Martial, the
Latin poet, supgeested sardonically  that it
wionld {Jl." aft eoual reliel to him and 1w his
audience if the speaker were o drink from
the clepeydra instedad,

Next, the inventive mind of man produced

The National Geographic Magiuzine

the hourglnss, or sandglass, which would not
ireeze, would not spill over, and did not need
refilling,

From the 1&6th century on, the holrgliss
was frequently wsed i churches to limit the
length of sermons.  Many a time when his
howr had run out. the preacher turned the
gliss over!

Hour and half-hour glasses were in tse in
the British Noavy ns late us 1839, Amd
umitil recently the British House of Commons
used a two-minute gliass in the preliminary to
a “division,” which 5 a method of voting.

Pioms King Alfred of England, seeking to
divide his day intp equal parts for praver,
work, and rest, told tme with six candles,
each 12 inches lnm._ which burned at the rate
of 20 minutes an inch. One candle lasted
four hours; six, 24 hours

Finding that the canidles’ burning time
varigd i there wans o denft in the room.
he had cases for them made of horn, scraped
thin, In mr']n.' Englich this case wis called 3
“lanthorn™ and imm it we get our word
Hlantern,”

On the Palas de Justice in Parls is a clock
made in 1364 for Charles V ol France (page
413). Like muost early clocks, it had only
one hand, the hoor hand.  And somhetimes it
was off by a5 much os two hours!

Had you lived in the Middle Ages, especially
if pear o monastery, you would have told the
tme from monnstery bells.  Monks were the
timekeepers then, just as priests were in Baby-
lohia, ond sitce time-telling was important to
them, many worked to make better fimepieces,

The bell wae an important part of these
early timekeepers. The word “clock’ really
sionifies bell, and comes from the Middle
English clo&, the Middle Dutch eclocde, the
(Nd French cloche, the German plocke, the
Medieval Latin olovea, and the Old English
clege,

The First Trroe Clocks

The Arst true clocks, in the mivlern S%nse,
of which we have accurate records appenred
in the 14th century. Earlier ones had neither
h-uui:- nor face and told time merely by stk

g the hour, Bells were struck by hammers
h:*ll! in the hands of lttle figores 6f men and
women, called “jacks-o'-the-clock.”

About 1335 an English monk constructed
the firsi clock that approached o weight-driven
clock, as we think of it. Equipped with new
works, it i still in an old chapel at ‘Wells
Chthedral, England,

Peter Hm:lr-m or Hele, a locksmith of NTirn-
berz, Germumy, invented the mainspring abow
1504. Tn the Mover Fleisher collectinon of
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Bears March, a Cock Crows, and Bells Ring to Tell Hours on Bern's lbth-century Clock
Large dial of Zeltglockenturm (cock tower) in the Swiss capital tells time, Hears and cock perform at risht
of small dinl (above gate) that shows day and month. “Tacks" (mechpnical fieur trike hours on befls kn cupala,

Atop the Lahringer {ounlain an srmored bear corries o banner with the coat of arms of Berm's foundess



Tiny Clock Parts, Magnihed, Are Checked for Fluws
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\n outstanding improvement in the accy-
racy of the watch, the o mpensated alanee
wheel, still &n essential part today, wis con-
triliutes] in the earlv 1700 by George G
by, snother | neiish watchmakes

MZinety years after Tompion's perfection of
n Thord Ener

the hairspring, Thomas AMudge
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s plockmaking improved, leading govern-
Mment= ":- :|".|r--|'-' "|.'I'|'I d rewardgs lor-'a chroe-
NOMeETer "|||-Il'il"|'|-:|-. woetirite to determim
longitude al sea, In England, Parliament in
1714 offered S100,000 for a timekeeper which,
throwehout o vovaee to the West Indies, woulid
v mitles. This mennl
it must Keep timoe accurately within 3 minute
a month, ar two seconds g dav,

| hn Harrlson, Enclish clockmaker. won the

eivee loneritude within

hinglan, 1. C., can be set as far abosd o
sl al 3 p.om

i0 Momday m

Friday to open the big depozitary in
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prize with his' marine chronometer of 1761
It= accurncy enabled man to navigate trackless
waters with certainty of position and endour-
aped sailors to explore the seas all over the

parth (pag 4125),
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Clockmaking in America develope
way. In Euarope, clockmokers evolved from
priestz. and astronomers, lock
smiths, and jewelers, but early American clock-
henoe the works ol
wood,

bhlacksmiths

maKers were carpeniers:
many early Americin
tazhioned with hand tools

Most of the early clocks made in Americo
were grandinther clocks Atter the Revolu-

tion, demand for cheap clocks grew, and before
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Here Youn Can Cheek Time All over the World, and the Local Weuther as Well
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*"The Warlds Most Aceurate Public Uloek™ Keeps Time for Lower Broadwm

A New' Yaork Clty policeman checks iz walch with the clock o the window of the Awwrlean Telephom
lelcavaph Bunddibe, 195 Hropdway, Secrel of S nccurney i the steady electnicad current controfled by
FLE - = :“: ' ||'.! .' .I It ': Il I li :|i| i I || irm | "._ ] 'l F ..!Il i : "ol | |- i ||I||'_ kR : | -I;II:
Hurean of the New' York Telephime Company and cheeked Fredquently every ilavy agadnst Lin lgmals i
thie U5 Noval Observaton { Washingtion, 1 fune mever vars meso {dag twenticth ot a pecomd.  Egeht
i #lEiEl i Lhae waineloow® L L Byl erlwie Uimwe In dl
invenied the one-day bass click which drowve \nron Lufkin Denmison, and Edwnard Howard,
LRkl |i||' )il ||1|Illlli i Illl'I'_‘-_ '-.'I-':'| CINCE I.'I_II '_.|||. [ 0 |. I|.||-'_i|.£ Wikl i'.l.; §
|--|--r'|- ol G OOl TR 1 :'I.:'-' IE"' I.' TR .'.i-' Il !Ell":"' .I'l': m ELe :||.|':. LN INAET -
o England, His invoice was o low. that cus changeable parts, as EN Ty had done with
toms nuthorities seized the lot, charging him  clocks (poage 425)
with tnderviluation. The penalty, under th Thewr factory, libér Rnown as the Waltham

revenoe lows of Eneland, was confiscation of Watch Uompany, was the first in the workd in
the shipment and payvment of the invoice plus  which all parts of a1 watch were made by
10

clotk=, amd semin the English podd the invoice revolutiontzed the methods of watchmokong
ius 10 percent, not ondy m Americn but also, to a less degres

Terome wns delighted to find such an ensy  in all parts of the world

ercent,  Jerome shipped another lot ol nachinery under Lhe same rool. LS suicese

cash customer, willing to pav 10 PETCENL VE] [l nime of the compnny passec] ihto Hiera-
the myvoice and not charge & Comrmission 1o ture when Emerson, descrnibing @ suceessial
the sale, He dent o whole shipload of clocks,  bype of man, said, “He & put together like o
But customs guthoriles awoke (o the fact thal Wiltham watch.

the Enghish Government was losine money and Inuring a watch factory such as those oi

they poassed the shipment, the Homilton or Elzin Wateh Companies, ong
Proneers i the estublishment ol the st reedizes whintl O hristonber Morley meant when
watich factory wiere two Massachusetts bovs he smael, 1 dely anvone to go througth 3 watch
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Here Four Generatiotis of Clockowise Jensen: Hove Kept Up with the: Tunes
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10,000 of an tineh. This means that each [hough all good wiilches are tested n SiX
weenl the 100 or more parts whet tested piust nSItlOns, Tacre 1] face diown, andd witl il
mitel this aoourRes L4 Up, wert, and lurned bhaliway (o the
watch pear teeth are po wider than a  left and right, changes of position do moaks

wman hair, The pallet arbor, or shalt, i part walches var For thisl reason, wiist

il the Ecanement. | o =mall vou cowled Pl usnally are the lenst accurat:
P _'.".”: vhem of & li: & Dne watch serew | hanpes It nperature il AR TREIRT IR
1000 of an inich lomnge and Uhe saome 1 widhh predsure will cause a watch to vary as m
You conld put | M [ them in o thimbls 1€ seven or eteht sechnds ]
"he Inroest screw tsed 1o one well-known (v Youspegk of a 17-or a 21-jeweld watch, b
[ wilch t= only 55/ 1000 of an mch thick di vou know why jewels are u=ed inoa watch?
' weigh the tiny screws [l in the eder [ hiey Far the same relaticon t walel
i B witch bodonoe wihi 1 | == 1S W{&lEal 1 ball or rodied xi '_||'_"| s 1 atfomol i
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reduces friction wnd muintains the regularity
af the running of the watch,

Timing of watches used (o b limited 1o
chiecking the fastest-moving hand on thr il
With the Humilten Watch Company’s “time-
microscope,” the balance wheel of the watch
15 ohserved,

At accurate sphit-second intervals 4 revoly-
mg telector ilmshes a lpght on the walch's
balance wheel, and if its speed is the same
as the reflector’s the arm looks stitionary,

An important recent development in watch-
making is 2 new metal alloy for watch maine
springs, an outlgrowth of research by Elgin
Notional Watch Company scientists  (pages
403, 4149,

Hali of all wmich-movement repaire are
traceable to muinspring trouble, it is esti-
muted. The nulirt_s_priﬂg may break bevayse
of rust or may “set,”” which nieans it acquires
4 permanent rltfir:mminn that results in Inss
nf er. The new Elgin alloy is mralpnmf

is far less lable to “set,” and =0 main-
tains {is original driving strength indefinitely.

To show how wugh are muinsprings made
of this new alloy. Elgin scientists immersed a
witlch mwowement in a bath of heated pogua
regia, a highly destructive acid, 1o n lew
minutes all the watch parts were completely
tissalved except the jewels and the new alloy
mainspring!  They emerged undamaged.

You've heard the legend, perhaps, that an
epidemic of broken watch mainsprings often
follows a violent thunderstorm. The reason
for it, say Elgin engineers, is that the air is
VETY humidl during a thunderstirm.  The drop
in temperature that usanlly follows the storm
may condense some of this moisture on the
|1-|.u_15n_r.pr1n,-,: This may produce nospot of rust
which will often cause the spring to brepk
within a few hours,

Speaking of springs, the best Lime to wind
your wilch is in the morning. The reason
15 that most people get up at the same Hme,
no matter when they go to bed. Thus if wotrmnd
in the morning 1n:rr.rr watch will be wound
at the same time every dav. Moreaver,
morning winding ensures that the spring will
be tightest, and therefore vour watch will
keep the most accurate time during the day
hors when vou Iool at 0 omust,

Few people rorlize that changes in tempera-
ture and nthm5phl_nc pressure cause n walch
to “hreathe.”  During the day, when a ludy
wears her wrist watch, the heat of ber wrist
will cause the nir inside o expamd and some
of it will be forced out. At night, when she
takes # off nnd places it on her dressing
table, it grows cooler and the air contracts,
some air then is drawn inside, and may bring

The Niutioanl {jcugrup}ﬁl.: hiug:g..r:im:

with 1t n bit af her face or dusting powder.
which can canse trouble. Likewise, the alooibol
fumes from milndy’s perfume or tollet water
can be drown inside in the same way, thinhing
the wil and causing it to spread away from
poinls requiring lubrication.

Up to the outbreak of World War 11, Eo-
Tape was the main wource of supply of chmo-
nometers used on ships. When the Germani
invaded France this source wius cot off, just
when the expanding navies of Britain and the
United Stntes needed great muombers of chro-
nomelers (poge 403 ).

Hamilton Wantch  engineers undertook 1o
mke chronometers by muass production, some-
thing never done before, since tolerances of
chronometer parts are as fine as 1,100,000 of
an inch, Two years Iater, Homilton was pro-
ducing more chronometers in a month than
hael been made in a vear in all the world before
the war. Elgin also made chronometers.

"Wlttll.ﬁ_i Unee Were Luxuries

Even toward the close of the 19th century,
when demands of punctuality touched almost
everyvone, watches were regarded as Juxuries.

Then the Waterhury Watch HMPAnY  prv-
duced, in 1880, a watch which =old for 34,
It hard only 58 =, anid the whole movement,
carrying the hour hund with it, turned aroumd
once every hour.  The spring was nine fecl
long and required almost unlimited winding.

Some people held the corrmgated <tem
against the side of a fence and mode the
walch wind by running along the fence's
length! It was the sublect of jokes: minstrels
opentd their performance by saving, “We come
from Waterbury, the land of eternal spring.”

In 1892 the Ingersoll brothers pushed the
sale of inexpensive watches., Contracting for
several thousand from the Witerbury Clock
Company, o differént firm, they listed them
in: mitfl-order catalogues to sl for 1. The
Ingersoll watch became Eniwm as “the watch
that made the dollur famous.”

Will there ever be a clock that keeps per-
fect time? From the heart of the atom, so
much in the news these davs, we may get the
unswer,  Somediy we mily use atoms to meas-
ure time, becnuse they have within them very
sharp and precise frequencies of oscillution, a
goientist has discovered. You could adiust a
vibrating crystal to vibrate 1t the same mte
as the atoms of some pure element,

An electronic device coulid be desiened al-
ways to make the crvstal keep the same rate
as the atom, Then the crysials vibrations
eottld be used to run a ek, Such an atom-
controlled dock wotld keep more nenarly ge-
curate time than the torning earth jtself!
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Prritose axi Thed Asti-Fatosns

uapon proper anid bocoming dwellings depends more than anything else the improvement of mankind™
~BENJAMIN DISHALLS

Why some homes gel better all the time

Hoxmes, Hke homan betnes, peed stout “constitg
Livitts ... Whieh depiend, in turs, on |-1a|l-|JiT|!; o i
pets wged. Ard these gee getting bitter 211 the time.

In bullding v remodeling today, vou can choose
weather-defiant puant | .o warm-bioed dod festing
plastie tiles Tor Kitchems amd bathroowms . ., hord-
ware and window screens of stainless sioel or goy-
llllr I'HI'HF' I_-l.||i':-I-JI"I-.

1I'lrl:l4-, Lk, X0 ||1'_11:i.h‘,: jll-I'IJHHllIIHl- I|.l.|l;||_ ||'.||-.-
prool welded piping and streamlined plumbing.
To sav nothing of resin-gloed !||1.'|.'.|n|||_ _|;||-e||;| fifr
decades as shenthing, subs-fooring, doors nnd come-
plete interior and exterior walls,

These pre a few of today’s countlees ballifing
L:-!||||Il:|'rn that glhve better service Becaise indo Hhem
go better boste materinds,

Profocing better mareriads for the wae of aclirnee
and industey and the benefit of mankind @3 the

Prodiretr of Tiietstmns and Paits inefiofe
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MaTian sl Carmesd

Eivrrnoder Aocovd axt Mirala

wirk af the people of {5108 CARRIDE.

It takes hanic knowlidgs and relentlirss resonrch.
Tremendons pres=ares and extrene vaeuuams, Heat
TTON PR il cold down to 3007 below feris.
Fahrenheit Workine with these—end working o
gr.'."lu'l'-—ﬂn various Units of TICE now sepacale or
pombine peatly onediall of the many elements of
thie earthe

. - -
EREE You ofe fincifed fo send Tor the il usiraled honlded,
“Provwooees and Processen,” which deseribes the sora in
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Man Discovers Electronics !
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FIRST—mpea peo—he found ke eoull sive

time by dictating to a shorthand stenagrapher,

SECOMD —lia later found he could save

even more tme by dictating 1o 8 machine. He

tiseavitraid 1|Ii.‘ ok S8 |'|.'IJtJr||||‘_ machines
“ which Dictaphone Corporation pioneerod,

¥y T

e THIRD — man hos diseoverm] eferfonic dicts-
*‘:.'. tion — asaEn Fl:--wll'l-| f-:r ]|i|'..|:_l|'h-||||~ 1-J|]'J||I|'ij-
tio. By dietatinr 16 8 mid re-||r.".lu-r|1" rresticm] of inko
g apoaking tube, be s maoves] into the sleotronie
agr. He merely thinks oul ol Every wird 19

EIL'-l.'.n!I:. !L'."'IJ!.-I[‘.".". red il

Dictophane Dictation has provable advantages
‘l-l I just preve 8 bulton and talk. Your Elee-

L r ~ - -
Call vour loohl Dictaphone representative Toe
Freiride b lagtvime machine Eris eynrs wWnrl—

o demnnstration. Far deseriptive literature, write
pvien 1wl prer Lives you belier met |..':i:|||_£'_ Fasrpe AT 1_||_.|'|..|..-- I'.||-|u|r,.,|-...|| |.|--|-_|r|_'|-|-||: A L
Eoeri winction! Eleetrome coase/ Lecineton Ave., New York 17, M. Y.

The soord LNCTAPHONE i the peglatersd tradvmrk wf Tty phane Carpeeesion,

mubery of Floeprireee slacdnriog soechpees gzl e geund rr._',lr'_|:|||,: il Frifuiis Linipli e

Bl i saring sasd frade meark

Y DICTAPHONE

H A it Electronie Dietation
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Here's vour styvle leader and star pertormer. .,
1947’s thrill car...the postwar Studebaker!
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This young man knows a good thing
when he sees L

Santa Fe dining cars are known the
country over tor that famouws Fred
Harvey food.. . courteous service . shin-
ing silver. .. inens as white as the snow
af the Rockies.

Whether it's beefsteak or brook rout
or pheasant & da Périprenx that catches
your fancy on the menu, you'll have a
meal to remember.

In fact, it's almost worth taking a trip
just to cot a Fred Harvev meal on a
Santa Fe diner!

May we count on serving you soon?

SANTA FE ETETEM LINES... Serving the West and Southwest

r T RN, Lol e |'-_|‘-:.:'|I||-'.,;I_._.i.'__- --H—"‘
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INVITES YOU TO ACCEPT FREE

BOTH I ]REEHMLTEH J. BLACK, PRESIDENT OF THE CLASSICS CLUB,

Footh of these betfflly Bound, suponbly dhcovated editiors of

PLATO = ARISTOTLE

FIYE GREAT DIALOGUES

OTHING short of amazing is the way
= ¥ these classics—awritien two thousand
years agi—hit so many nails squarely on
the hesd today! Here, in the ¢learest
renoning in all literatuce, two of the
greatest acholars of all rime rell s bow
to live intelligently happy lives, whether
we possess worldly wenlth or only the
richés in our hearts and minds,

ON MAN IN THE UNIVERSE

PLATO §s presented in the famopus
Jowert translarion, and contmins the five
great dinlogues—Apofogy, Crite, Phuedo,
Svmpeadiern, and the Repoblic. ARISTOTLE
includes the five celebrated essays—
Muotapbysivs, Awimaly, Fthics, Politics, and
Poeticr, Both books will be cornerstonos
of your library, And both are yours free,
as membership gifes!

Why The Classics Club Offers You Lhese Two Books Free

[LL YOU ADD rhese two waol-

sibties tod wOUE library—ns meindee-
ghip g from The Classics Club?
You are invited 1o join coday . - . and
o recerve on approval beautiinl ed-
clomts Of the waorld's greateso mhuster-
pleces

These hooks, selected by distin-
gutshed lrerary  authiorities, were
chisen Becanse they ofier she greamse
enjoyment and valve oo the " pressed
for time”' men atd women of oolay

Wiy Are Cread Books Called
Wl 2

A troe “dlaaic™ i 3 living book
that will never mow old. For shees
fascioation 1t can orival the mmosg
thrilling mdern: novel. Have you
ever wondered how the traly great
bioks have bewoew “classics’? 1'5;".!,
they are so resdable. They would nog
hawe lived oulesn they wers read;
liey weorald not have beet reasl unless
rl'u:E. Wi ImETTREing, Ta be interest-
iragp they hud o be caty o understand.

thie

And those are

B iduilia
winhl's clasney at 8 low prce
7, Tra mambers azs nm ahl
gaeel o taks any r|'l:|i.'. E T
i il |l 5.
Cmhich ere Being ol exdar (e
miny leading collagey wml =

¥ bl ate letduns T Luyes
Bedaiimne— Prinnd 1mm this e Baack-
iam iz ly weed e B miid 00
hindingy.  They have st Fags
porp | ape tlekly stnmpei in g
oL IIIlJ‘ —bidika #00 whid nEF
chalilres will cherdsl v FEwsa

A Trial Membership
[ervitatian to You

Tila] Mamhsrvhep,
lear lesad will b seuy ow ad-
manzp Godle: sbont forew -
ErE
roE dir podt sk

very
whicl Charactoriis Dhass srisctium
praslabiliey, dfatereid, dimplicity.

Owdy Boak Clud of Ity Kénad

wdlitiey Teen.

You mer qaicsd msipbesiliy ass pee

Mail this luvlseriun Form s,  Fager, priss
tng, himlay cosie are rreng, Thin fowr prioc—
and v TREE (rpuare afl PLATO axd ANTHE
MOTLE—canuut e amnrel gnfes prs cosjsmd

Thr Clescs Club b defesin Bem sl oibin B g, THE CLARRCS CLLIE, O Tark
L 15 dreridades #id|iEe staleis B8k Avemes Sew Tiwk 18 NY,
1% | || Walter J. Black, Presidens me ||
; (Ll Sl RS K 2 _ 3

|| THE CLASSICS CLUB E

| Owse Park Avenue, New York 16,8 Y.
1 Fagar-eool] me an s Troed Sbeinfor g send me. FRTE |
I rhe brpurdul 2oenlpme Th Luse Clinion UVlnh Bditaass i
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Write for the 32-page hooklat,
Fromm Foede— Al s Propare,

Tiekagr, Frevze, and Conk,
[t"s packed with suggestions
por helpr viour et better food and

pay less for L
Geoeral FElectrie Compuny,

Plepat, 2915 Brodgeport 2, Lonmn,

HOME
FREEZERS

Gannrnd Elmrric Hupwe Freesrs are omnfalde in mitder J wr O -cufse - ford owedels,

You live better—when you own

a General Electric Home Freezer

With an B-cubic-fool (.eneral Floetrie Thome

]"|-'r_|'|.-r in WEELEr |||.-.l'|||-_ :r-l.-ll i # II.I. l-'-l'.:H-I.I l||-|II.III|:|".

ol feesly, azaorted food alway s vm hanad,

You can do werks” aliopprng for the aver-
age family of [our, &t ooe time. Yoo meed
tever aliop i gl weathier, Y au can Ffecdl hinli &

il |uj-|"|.!.u.1.:tl-'-] Euests Gl i punuie & nolice,

Im additiom, a Gemeral Elevirie Do
Frevwer cnolles vim to eat Letbee food aml s
fowa for it You can boy the best priacdos of
piwal, (eait, and vegetables in gquantity whoy
the price iz lowest @il keep e fresh wniil

yomg meeed s,

You can frecae and store Gi=ll aml zume,
:-||||l: AL 'F_:II|1II'|'| f.‘tu” = | III'|IL of Hay Wi Staore
yer eremm by the pallon, Have I'1!I:II!II|r'I:|-!:|.'I||_||'

froece food om Tand ot all v,

Fianist win 5 General Electre, for with a

Ceeneral Flestre Home Freezer Yt il all 1l

Epbimd @ liinie [eeedisr vap givie Vi,

L hady CGeenernl Fleotriobams the famoos Geeneral

Elrctrie sosilod-tnentes] mfrizerating wamnil.

Slspe than 8 million of these gwits have
Eivicn miatis{ortory servicoe [or Len vesos o more

i Lemeral Bloctrie relmgerators,

Uhly Gaenernl Eleetric has the =Perfects
F“"I"l” '--|E"|-'il"'|- 'I"lllil |I' II'--'-'-"I-" K 'Iull: [F -I'.-r'll'||' I|||l'|'f"

abing coste limwen Do oaaly a0 Lo _Ill"llllil"i' i daw,

Hemiember, Goneral Electeie's Know:bow
covers notl ondy the mmEing of Huime Frivzers,
bt alss a thawvgh knowledge of tlia relrig-
protuin ol Breesing of laode, bora ol years of

expericnen in oar Fowl Besearch Loboratory,
= The Gieneral Flectrse Hame Feeeerra il
yoer Lyeneral Elévrrie retaler s, Geperal lee-

tric Uinupuny, Bridgeport 2, Conmn,

GENERAL @3 ELECTRIC




You'll Have Extra Months Of Garden Calor. ..
if vou plint genuwdoe L ported il
FhEse :'-' red s heauries come wit
blewam throuagh May .. '-_
aplendou
scented hyacinchs L, o |
'.1.-|_::_' ikl .!"||-n:|_

Thoere's No Weeding, No Watering, No Worrying. ..
ne lmported RHolland Buaibs

Datirnr the long Winter, genil

Ilr.'l:J |-:||'. ,"-.'.|r___':-: o A B o I'-.r I|:r: !'E BOATIE 5 .|;."_'-'l'-'|'

bulb sleeping, while strong foots develop, to help Five

you longer, soronger stema and more beauriful Bowe

Eudden!y It's 5pl1n9' In bocders
hedires and walls, yout il |"" A5 1
Crocuses burst Lof _| HTOWS il
J"l.'nll."lru':' a1 Do Nure

Bulbs now

fo plant
Imported Holland Bulbs
for lovelier FIGW&R—?

Associated

Bulb Growers
of Holland
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A Bumper Crop in the South

All the forecasts indieate that the South prerous rrawilh af all kinds of {actoriea,

apain will harvest a "humper crop™ of new Why not "plant™ vour factory in this in-

industries this vieur., But there's nothing dustrial sarden sprot...where itwill Dourish
l ¥ - 1 | I:: ' -

stranze and wnusual about thi winll PRS- o md i haim voti il Berreet s

Farsirhted, clear-headed indostriali=is lr:mlpr-r crop ol new amil greater O prorti-
longe avo discoverad that the "I.'!j.lll.ltl.'uullll-n;: rkties?
the §,000-mile Southern Railway Svstem is "Fouk Ahead—T.ook Southi™

'__jlt_-st Iig]il” for the l]nlil‘k. prermanent, pros-
Ak aT &, Prgryry g
—
Frosclant

SOUTHERN RAIIWAY SYSTEM

The Southern Serces the South




Presenting the

nauﬁm-pn! JTEU

sssincomparable tone

... impeccable styling
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Crracefully =r:.fr.i and precision engineeted by Magnavox, the new

T £385 offers you a lifecime investment in omsical
eqpoyment, You can buy Magnuvox with complete conhdence thar o s
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mmm [he Creenbrier,

proud successor 1o the best traditions of

the “Uld White,”

for our government., Transformed under the puiding hand

Fll-ﬂl!:- ”Il!ll!'L'l..I. S war-time misston

of Dorothy Draper, next month it reopens with the sparkle of a glorious sunrise.
Flere, ‘midst all the pageantry of Autumn in the West Virginia Alleghanies,
vou'll find true enrchment of old chamms and

service, matchless ”ﬁl}"r.'ru‘z'iul? decoration,

! wide facilities tor rest and play. Cuor new fully
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Poxrawr. 7 e . anytime . .. the yvear “rouwmnd,

AT WHITE SULPHUR SPRINGS, WEST VIRGINIA
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/7 PLAYS _
where ordinary portable radios fail ...

IN THE WOODS » IN THE MOUNTAINS
IN THE TROPICS » ON BOATS » IN PLANES
IN TRAINE = IN MOTOR CARS

To Conquer

In your home or wherever you roam, there's
o thrill in radio like this New Zenith Trans

Ocvennic Portable! Take it anywhers —it plays
in remmotest pross, belowazero cold, jungle heat,
And it's “tropictrented”™ sguinet humidity,
rndio’s greatest enemy. GUARANTEED to give
perfect porformance even under the worst of
humid conditions!

With its exclusive Zonith Wavoemoapnets (1. 8.
Patents 2164801 ... 2200674) this Trans-Oceanic

NEW

Radios Greatest tnemy

Portuble pulls in standard broadesst coast (o
coast, plus world-wide short wave on § interna
tirmal bands —just press 8 button and tune ‘em
in! Works an battery (up to a vesar’s normal
s} nnd om AC or DC current. Tops in perform-
ance, tone, smart luggnie stvling. Mo wonder
a hiat of Lenith TronsOceanic owners rends like
*Who's Who in the Sportatian's Werld!” Get s
thrilling demonstration at your

raclio dealer's today, Model 8G065Y 5"4.4'1 f

¥ ligibpry Eatim Wesl Crmal Prtee sfigtily highs

TRANS-OCEANIC PORTABLE

Cegr. (541, Lenite fislis Caig.
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the Jamestown HRogd, jost odit-
alde Restnred Colonial Willlames

< hurg, through early falfl L ot

ntandimg cant, n theilling story
don't miss The Cornpvan (elory
Avtumntime la tops for vour
Vieglala vacation, White aund
begaches, scenle mounisin viewa,
fantastic notoral wonders, T moas
historie ahrines, sports of . every
Kb .. . thiks Fall, comie ra Virginky,

VIRGINIA
CONSERYVATION COMMISSIOY
Faoom WI9, 914 Capdted Street
BLEEIT MO B, VIRGESTA
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Swlrmrming, bomting, fishing
At Yirginin Srashore
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 AMERICAN EXPRESS

Travelers Chegues
V Safer than cash
V' Prompely refunded i lost
v Spendahle anywhere
v o] wetdl wsed
' Mo idencfhcation needed exceps voue
signopure
¢ Cong only TS5 per S100,

SOLD AT BANKS, PRIMCIFAL RAILWAY
EXPREES AMD WESTEEN UMION OFFICTS
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places...

TUNE IN ...

Texaca Sar Theater presenty the Tony Marhin show dvery Sunday night

TR A REAL PLEASUNRE 10 eo places with
Texaco Fire-Chiel Il__'.!-n“lll' I ¥YOUr Car.

RBecause Fire-Chief is alwavs ready
with a full flow of surging power . . ., the in-
stant yvou need it

Because Fire-Chiefl vives von

stgo-ooth cruising power on the highway.

ecause yon can always depend on
Fire-Chief to start fast . . . warm up fast.

Fire-Chiefl's supeErion Fire-Pmeor makes
i |rl.r"-i|.r|". Fall “e e with Fire-Chief . . .
al Texaco Dealers.

rexaco FARE-CHIEF casoune

THE TEXAS COMPANY
TEXACO DEALERS IN ALL 48 STATES

Seg npwapapnr for time and station
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VACATION !

1847 * RhiiSlenisi™e 1947 |
The Merriam-Webster Book of

: Essentiol Focts About 40,000 Noted Peoplo
1 Il,'\v,.,l-:.n.-'.'|'| HSBIOGRAPHICALDICTIONARY
i tuie ntore-than 0,000 con

15N e
EfWL
1 |

Lixt | AT E ITNEd AR esnmrE iyl #
I'n I ciuales mrdgme s EtEiEsmEl

T II; Ei EIE DI EITOECFERD |||_|'||'|.|__'_'_ I: i

e } i
I W HtE e reache I wirnth-tuted walers 1o

I i '.-..I.':!l =i i | wirl

i Bl il %N 17 & u i I
Fennsylvai ety 1 ih

f Tuls) | IT LEl T e f |

grandeur. Along the shiret reCreation Apoas. tnyin
Yo (R ¥V.EWelY waled cart. . FAmMsus resones
are et AT LI ||:|| il Barmilag ' e
Mrcams. And wherover vou go vou'll hod historlc
LI Of Efcit tinporrance

Pliiow  thi | t<Crammed coanie of our

[erwi Fhindl oo the puliati o

Of (it UsEEY and three presr ports, Diaw i TA TR
Eifei Ehe whoke gamui of e &l me il l'-;.L._'||L!l'.
Lleliwars Monongaliels Oviy
_I... Lals 7 . SHSEIEE T i I'I_I i | I':.Ilu W T

ldyenture ol 4 vacnhon tdied waeh e

Night write ?

||||.|l-_lr_-_'1-"_ o8 heht wrler any tme ...

Fii’li W il - £l (RS i

M i IR I!|||I__' WIRERL WOl W ILL—EAET €TINS
P |drren whill be i il Fes sl vou detailed oar mand. | he P ELEE B8 F IRk .|_ T

| | Wt 1y I ke cyvlinddncal shal H etlm-Hard (4%, _l.-i||

i |:"___| '.'.l | i | __.I il Y I." (R

IF YU DRIVE—DRIVE SAFELY o LAY sin Gl papet,
e sty 's R d—even et hands!
lr"r I N .|I'|'|‘I i I."'_ ||'-|.|']' m .'l'l..- r|rl'-|||'_

s gy . i BEFUF, Flerrprberyg, [LET T _'..-_,"

il i 2
H ke IIIE'.."‘-. makes carbon o e LA =S

in e ...'illl'- _:illJ black, Al .II

K 1 |I -l;-'|_!|-l_"'. I‘J- k-1 || Il_..:. III R
FiRTHT AL O™ Y MATan

only S l!
iFYAVERD OF "04F vALitiOn

Feanvylvemio Deporfment of Commarnge ﬁ& ] HIH- aﬁﬂhlﬁH

.’.I‘I‘IH[ & F'-ﬂ :lll'lrlr"ll'-'

| I h |.'.|.-_ "Il'. B YIS :.I '|'_“" e p——

s ™
[ Elor

B =

s BN FTailras

aew Fark Chrr 1. N T

u 11
i J Misithiws, Secramry of Cagr——=arrp

A o iy the Deographic—It derntifes



ae. alehrated Ica Crgam Sq&aWﬂﬁ

F— T

__:l.'1"'

. | [ lin | biasra i {FTI= 1 b | ]l | lard
L} Lraesel Lh | ur FLE Wy 1 i 11 | riel

W iT landes R I il ps= 'II-' i =iy el Lain=tant e iy suaranises=s vyou I_.|| ||||-
viekdiod their noses. Perfectly hemvenly! L. . aliondant bealth to Le found in 8 prodoct
[he pentlemen wips I. |l I muEtaelies e il miblk —matures mest oeardy poerfoct Tood,
Heacniviely l".'l..'l Zoul :

: '-|| g = I 1 L : |III'I I I.._-I.II- Foa: Tl I Illl rr |._'.'|. |II.|I |III'|.-.I_I _Illl

.III.I f . II" I Il 'II'I - I. Far=iim 1 EITEIR |II' v fadBLelerL a1 |.|I-|.-. i .!I' 'I:I.'.--I- iE 'Il.'lrl."l'l
Exhibit in '.-"-. b—the world™s first lee cream IR ey e Ml e
sl wis nvented, sampled and joyiulls FALISASTRT A i gl Sy

] 1 A : . . 1

-l I-IIII. H1 v -II o | I ' J i . I..|.I III'.-. S

I TP RLlE A oo Illl._ WY sS1rie ||||' | PFEE T i i F L a1 _...I' _.:IH;,_-!II-
Weoe know mow that i fooewd e well as JTHH,
And Nationogl Dairy rescarel has played a |

ROAEEE THLTR kN |!i'.— | ||_:I'I -5
Fine joe cream s no loneer servind only @
i @ few rtunate cif e s o resoll ol _

. ] E e il L
RN T || |'|| I|| | of MbGing o4 Thuan bronds sutive you af “?l.l“, oy

i !I||.i.||'__' Cjudl ts |:'_j,'| ans i R le e iy

prure, rich ic m every da , NATIONAL DAIRY
Lt 15 s0ld e the “Sealtest™ and “Hrey- PRODUCTS CORFPORATION

il L I. |.| I Payery parkii |_|;_| i i

i PYERY ":'--l'!||.:: CHIET i fhe [ounotiom —




ERre T EHTHTET A TAWTLY MO uE=g
iF |'|.r|;|- eldaarraded - ek v wparslabls
o P T T |'J||'I+'- T ||I'_':|_-||'||-|| '||.|:|I'-|'-|
e de Mocd af dgoi. Baree. Frrment,
i T _I'.r 3 sty frmm Ay KNevid i}

A g Ldvarler i FOEE  Fenmarmrrn

r'. IIIIIlllll"'-llll' ."||||||||I

woa i T edebhone Dh [

ROCK

0N

jaink FE RRIE AR E LRSS

HiI BREARD ( ASKETNS
-r-'l,|"-
STAINLESS STEEL
Formed of everlasting Seain-
less Steel, Hubbard Caskets

stund alw AVS. . .o 51.'..'1..*1'“". L
agranst the clements, secure

from the effects of time.

Featured by lesding
Funerul Dhrectors
EVOryw here

COOMPANY
= e I:—'-l Timha il
Filaneer Magivlaeriier ol Gtdanlers

HUHBARD CASKET

- i
Sipel Cotkeh

Mentban the Geagraph

of AGES

HARRE CGRANITE FAMIEY MONUMENTS

SRR WM PRAlON TR PRV (0 FIRAHANSESCE [K ARl RTTTEYE T
T INESTIFES AL WA ol Al MOl me=Ts

“And then we realized et if

woteld peean Lo the cloldven’™

Those who recoanize the deep stonitheance of
a visble symbol of Raouly unity know that «
E.Zﬂllll:l.' BEEREA RRA LN L.!I;:"n.l I_':l;Jlll.:"l-'-t"-u |E|:|r LINNIRS
tiniling tnseparably the prast to the presen
the present to the future,

The beauty and dignity of 1 Rock of Aves
F.HL':H} ﬁ-!llll.l:ll:ll_'lll I A |||_'|'|'|_'-| | 1_-'-.E;||--1-.i.||| Wil
reverence and devotion, And you have the
pssurance that its matichless, vemlike texture
wall IE'I.Ii!I bor seperations bo coome e DIgl-
mal Beauty of the delicate Llp_qi;l‘u wroriarhit biv

Rock ol Far every Rock of
vges Fanuly Monument s backed by o signed

Aves crufllsmen.

AL HIEED By VW, Yolir Heirs or descencants,

LIRS II"““IIII .. I'IIIIIIII' ogpn II||-| 1AFII Y risijus
NEry jdieh Penlids Phe G| prieed Fa ithis woy ilies gedi 1hs
| L il -J.'i-rll Liiiim m# | ki LR ET ||| i wll Tl ms |:|I FEE |||r Viawias|
Brd 1 liarmuooesiisii fjrjivies il Wi - 1 .|||:||I: 1:|-|. mxnnsd
st —llis [onzils gywin

/ARy
i/

1y i :.||.-

ADD TO IT

Section by Section

Frpand vour lesokonsess
'=|l"!|'-'.|..'.'|l.-'| B 4
wall npadce anud

wprerar )

vur hibrary gronwn, o e
e iesis furrrlsdsipg
Pewgiiire.  Fhrigat vonsd
TRl Temanship. The

rroic ke O

-Wernicke

SECTIONAL BOOKCASES

THE AUTOMATIC ELECTRIC M,
RESIDENCE ELEVATOR

Chaarsdey from Light Clrealt

Ea fme—il mpeptnila s Wisliern te
] Pl Thisl] =1 | i )|
i 1y Inetnllsd |l mew !

il Eairnsavel | il
i TN 1k

b= | QoanesLIFT ! j |
(= | 5 | i &
L1 g LS 1
I . Wi il e L1 1
||'.'

Esprt——rmiiy b L L

THE 5HEF#HI.‘.I ELE'\fﬁTﬂH CcoO.

Buildary =f Fraact Of5 iw sng Hornibel Elesaters
24253 COLEFAIN AVENLDE CIRCiNNATI 14, B0

It et iGes voo™




once con-

sidered unavoidable, now can usually be prevent-

ed by immunization. In one generation

the death rates from measles and whooping

cough have dropped about 80%. Diphtheria

[E T g

since 1900. Few

Fr4 6
I

now die from scarlet fever and smallpox.

mortality 1s down 95%

Only constant vigilance can hold

these gains. Recently, when diphtheria immu-
nization was neglected in some parts of the

country, cases in those sections began increasing.
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TO VETERAMS—IF YOU HAVE NATIOMNAL SERVICE LIFE INSURAMCE —KEEP T



Devil drive
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five men, svme weanng masks and orhers wach

Faves blavkened, sneak back into the willzee

\t a prearranged signal, the posse rushes madly
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o
randishing swords, guns, spesrs, snd

| he mmapmary devils, according to the
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The Travelers Tnsurance | Ampany, The Troav-
elera Indemnity Company, The Trovelers Fire
Insurance Compuny, The Charrer Ouk Flre
Hartlod, Conaecdcut.

Insurgnce Company,




Permanent ]mll-tip writing in

N

Y S SR N B S et i

NOW

..:f‘ j _1.-"-::.; (,? g‘é
L/ {'_{-t'r_r.-fi-lf E‘M L,JZ-

For non-erosable notes in red, green or blue.
For addressing packages—writing on almost any surface,

For correcting monuscripts—ruling permanent lines.

For wrifing at any altitude and in any climate.

!hri-lnrril-ur N

For making carbon copies—signing stencils, TUCKAWAY
. for Man and
or il pormen s hckig it N TR

$153.00, Fed. Tax Incl. s
For jobs where colored leads are not intense encugh.

For permanently marking linens and apparel. %_”M W
Thousands prefer green for their handwriting. Eﬂ- 2P M/

Strato-lnk green is the only permanent green Stratowriter is neither pen nor pencil, but o

writing ink that we know ofl companion writing instrument to both. On jobs
for which it is intended it is without equal! Cap-

= less, with @ retroctable point eoiily operated
S H EAF F E U with one hand, or with cap in the Tuckoway

madel, it writes o clean, even permanent line

several miles long without refilling. When the
= original, foctory-instolled supply of permanent
STRATO-INK becomes exhousted, the entire in-
ternal writing unit, incleding ball-tip, is reploce-

Caprrmtit HnET, W, A. Ban®ur 'an T,

ableby ony Sheaffer dealer ot reasonable cost!

LISTEN EVERY SUMDAY to SHEAFFIR'S PARADE with Carmen Cavellore—NBC Complete Metwerk: 2 P.M. EST; 3 FP.M. ED.T.
LISTEM



Double

\ Reward

r \ 'ﬁ'ol:n Kodachrome Film in ;'f J}{ w
‘your miniature camera 5’ " «
i 7

Projection: your projected

Kodachreme transporencies are the
“show window" of color photography.

Ffiﬂ'"ﬂ-: Your Kodaochrome Prinis are
fine examples of full-coler printing.

FOU join in the Pageant of Autumn
\ —beoome o participant, not ju
an onlooker—with Kodachrome Filn
& mrainre camer .. .

You ll realize this when von recelve
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MORE FUN...LESS COST

PR SIS N G S o TR

Mars ipuntsn amnd constal re
sarie offer discaump rates atter

Labw Day. A fer MIGREFL s

. | o] =

Iran_-l H‘.:u:l 'llll-l|l srppesied teuary.

| YRATT 'ln: 11 ..'i -" NaEry HEiden mma -"'-F._-I-""
[Mrvelopmont, |h Mors Coeoling 07 \.'.
B i
'lease e |l.| ||||. EIFuiEd sdsh e I iy
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|II.] j-‘_-.-_: 'll_.ll _| PECLEE '-\._\_I_..-.r..-"
8 st Sansdhills Sensliirre

g

Flanhow 1o -Hnﬁm,[_ll_l__!u:gﬂ;i"‘-
this 2000 scre “touniry sstate™. Autumn
is the perfect time 1o anjoy the sxceptionel
sports foclities, the social sctivities, and o

“pick-up” in vielity aforded by the fomed

tharopeutic boths and mineral woters, Ex-

cellent cuisine, new cockiol lounge, doncing.
TWO CHAMPIONSHIP GOUN COURSES

-} RIDING « ARCHERY = BADMINTOMN
\ TENMIS « MIKING = LKEET SHOOTING

Sarved by Monon end § £ O Railreods — Privote Airpart

frenen Lick SPrRINGS

Homea of Pluie Waler
FRENCH LICK, INDIANA
MICHAEL J. KELLEY, GEMERAL MANAGIR
CHICAQD NEW YORK WASHINGTON

211 5. Mich. Ava. 11 'W. aind S8 1438 F. B0, N.W.
Wibozh POAS- 48 DBiEyent 9-4347 EXscutive G481

émﬁm weekend
At one of America's great
hotels . . . Bvery 'Fﬂq;”i".":,' far
full enjoyment is within our
spacious grounds . . . superla-
tive cuisine, unobtrusive effi-
cient service, tennis courts,
swimming pool, dancing. And
all around you . . . the excite-
ment and interest of the
Capital of the world,

WARDMAN PARK

FRAME E, WEAELY Praildend

COMNMNECTICUT AYE. AT WOODLEY D
WALTHINGTDHN, D C




g Indlian Summer

Desert 53’7@ 4
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"'Il..I o

e
in Deteber and Mavember, oo, Tuown (
pifert ghonoos sunshine; sctivities
galore. Reservations gre much eadier
S0 wiry wiit “nl hEzzprdy bow]?

Sraed e |r|'.l- REEE mIEEEE N Fiviee ©

i ONNer WINTEE climaie like 5t

1*!

For you more sunshine than MMlefed by any other fesart cily y Hn'n': lun eapio . ,ﬁ|._,_ Oresls .H_" 0
ATHE RO LIS, STAT |I iNgRE i "Il dIFr Talk NS v th witmbiis WSS Tronls, LaOolossg I: ave, Ur wsi = lary
feiiign Sy I Twesorn | WonderTul swimming, nding, golfl hunting.  and soak up the sun. The choice i3 always
5'-|'||!E:_'_ _.'-.-.l'-l:. UEBCe%, LY a2l rodeid Shu k- % REON PCTICS s [ warmL drs . g M :---."“l.'".

Treat your family 10 regf sunshone thas fall am
winter. Modern boels. Guest ranches. Comforioble
anatoriay Excellent provafe schools, Uniserssy of
Arraona. Why it come o Jal = 'I._!|I|I|I ] o T

Histaric fregsures, CHil 1'|-||."-.. i 1&g T ETCAT mafsomnm) Wi LR
L"I-'ll.ll! r._-:1-.'.". e _=i| |'.'l.'l.|.,!-_' ey D s&e and ,_:..| 1.t Fiie _"i:r
more mlormeion . Tueson Sumshine Chmale Clab, 4708-A Rialio

Tuison, Arcricna. Please have confirmed reserviticns before coming

YOUR PLACE IN
THE SUN IS5

m:.fm

IN FRIENDLY ARIZONA
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year round halideys

Aey Vime b balidey Viaw in
wondesiul Sw o leed.
Eecl vegvan hay 5 awe
chorm. Yew howe poor
chiler of muuninin @
lakrside rasmity 2r gay
cliie el boday oiw cexlors
ol Evrgdwan owlhuel

p=d imrigl fite, Malel el
Feiriwlion Taiifiten
grarymfiime aip feparh
prices femprrylivaly bew
The &{-48 wianter wewacn
will ba migecinliy belllinmd,
rivmxeed by rhe Winter
Ulyigaie. Flam yuor Erig
ta Lwaerdriund well Is
wfrnie Fhrosgd yaur locod
trowel mgend, Write w for
fee boewiel EF

I74% WINTER
OLYMPME GAMET

it Marity
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From Oetaber till December iCs Iodian Sammer
in the historie Pikes Peak Hegion, Enjoy vour (4
vorie outdoor spart 1 Besly mmourrtain sir under
eunny skirk—or jost rest and pelax smad the granid-
eal seenery in Ameriey,

With friendly Colarade Springs as hq'u-l:|l|UJ| riere,
ride and Inke colnrsplashed forest
traile.explore picturesgue gold
livwms iif | rl[|'|'|-|r' Lreek and .1.J|"r11r
cosfiont g game. Wide varety of
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INATIONAL Geagraphic Society'n fen.color maps
are publiched as one of The Saciety™s services 1o ita
members und the gensersl public. Tosether with the
pccompanying Map Itdexes they make n timely
world atlas snd garetteer. Because The Society's
speliing is followed by major press associations,
place names n the nows are pasily found on these
lorible, larpe-scale churts @ MAP INDEXES. avail-
uble for muaps marked with an asterisk *) in the

rder blank helow, make cany the [ocation of namen
afl corTeasonding maps and descrihe the areas cov-
mred & MAP FILE: bound ke a book, 72, x 10 g
iches, the ten pockets of this file will hold 20
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(et an extra share of healthful sunshine. rlus

Go the way of relaxation—Dby train, The
smart Jtreamlingrs "City of Los Angeles” and "City

of San Francisco™ provide the utmast in troval

comtort. A resttul Journey on ona of thess smooth-

naing fraims is like a vocation in itsedf.

Writa for illustrated California booklet. If's free! Addres

AOAD OF THE F#!m_ﬁﬂﬂﬁf:-ﬂ

N N i e q | i
! enjoymeant, by visiting Lalifornia in lote tall or winter:

Room 110, Union Pacific Railroad, Omoho, MNebraska.

UNION PACIFIC RAILROAD
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® SINGLE UNIT CASE
® 529 [IGHTER IN WEIGHT
® 9% SMALLER IN SIZE

® ECONOMICALLY PRICED

16mm Sound Motion Picture Projector

AGCAIN VICTOR SUPREMACY 15 ACKENOWLEDGED with the

announcement of the amazing new Lite-Weight. Encased in

aluminum, its portability, versatility and economy stand unchallenged
in the 16mm field. Truly the Lite-Weight marks a most momentous
step in Victor's vears of progress in the development of a

r compact sound motion picture projector for the home, school,

church and industrv. Write far details teday,

Lretor. "/ﬁv};fﬁfxﬁ:—fyﬁyyf 4 ﬁ;ﬂwﬁféﬁw

A DIFISION OF CURTISS-WRIGKT CORPORATION

Dept, A, Rome @ffice and Factory: Davenport, Jows

New Fork « Chicage « Dinterhutors Throughout the Warld
Eanmifran Disteibutors: GENERAL FILME LIMITED Al Acrass Canada

"H'q 4 - 14:-.':3
i .
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The Sooner You Simoniz
Your Car... the Better!

There's Nothing Like SIMONILZ
for a Lasting Luster

olng ploces o that new cor? Better SAMOMNLE the
finivh befors yYou sbark This “bhudels aa”™ the Ll-m;unl:,-

gives | a permonent bfilllonce from fint mile fo
lom. SMOMNIE profteci Fha P :!||]'rJ:|T|I ftood
prime ond giit fhal wor. . . ogoiref corrosive air
bome chamicols that dull gnd desiroy agabnt ihe
e grring 3am that fodes colon. The orystol-hard spor-
kle of SIMOMNIL on the Tnah sowved ear w:‘uhinu_
fea  Dirkt and dift wipe off with o dry cioth. And
you re home opain with your new car mors beouss:
bal than sver lmnd! on SIMONIZ for the theill of
diving @ new cor olwoyy

THE SIMOMIT SOMBANY, EHEAGD [E, ILLINGTR

L, L Tiade Mwis By 0 5 Pal 0F Lk Nevmlgn Oesstisr

'DUES: Annual mem RECOMMENDATION FOR MEMBERSHIP
.ll I.--_.'-I 35,00 -._:I-" Imir I¥ THE
hirmship, 51 | LS. ||I|-'
f P I|I- Al ||-.'.II|'.I i - - .
mte o sl G | NATIONAL GEOGRAPHIC SOCIETY
T Vil 4 il i i
';:I'_'I II:;_--E|. -E -l;..l-l ..l _._I|-I:I- " The Mamber elizp Lloed, Which Are for the Calenidar Year, Tnolude
i ':-:':I.h_.r_ I:I:I:_,..-!_:".-;-'::| Stbscription fo the National Geojruphic Mafazine
|
s = =+ Flls sl Fi b LT o T R CT BT AN :

iod 7T
To the Secretary, National Geographic Society,
arxfesnch and M Streeis Naorthwesr, Washinpgron 6, 5, €.
.Ir:I':H'Ilrrth'rl't' Loy
| t_..zl'“lf'l.iljl"l.‘if.'!'.lrr
This Inkrmstimi o mporisn et the records
Address

far membership in The Sociefy,
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Autumn adventure on

your way to /

VALLEY
OF THE SUN:

¢« Mavajo land *» Grand Canyon
» Ancient ruins e Painted Desert

In Steel or id K. Geld

MOVADO

WINNERT OF 165 GFTERNAIGED AWRANS
SHELD SND SERVICED BY LEABING JEWELERS AL OVER THE WomLD o T ey :
{- ame early this fal . s0¢ more of Arrons's

b

Cepe. 147 Mobvsdo Wach Agescy, Inc,, 610 Forh Ave, MY - wondess on the way: the vasr, mCtofesgue

fr Twiamp b, Toro, Can MNavap Indian Reservacion, the Pamned Deserr
aral Pettified Forest, Mooument Valley, the ruins
cf prebhismneg dwellings, and the majestse Gramd
Canyon.* Hxplore as you
like, then toern south to
Arizona s Valley of the Sun
Hese, rsh, 15 ailvennite —
In confentmeat Balmy,
st drenched duvs of loaf-
Ing; swimmung, godf, hoese
hack fiding and mchisecing.
The climae s especially
marvelous o fall and early
wWinmiel adcommodanitns
AfE EALy 0 gibtain

“Ank Your travel agpmnt how

] i R . I e bucdd i pslmly o ar
v mivm B i : L - o= gt o raill frig to PhoerAis
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~as the ORIENT unfolds |
your "vacation ships' are ready |

When it comes to travel—we talk vour language! For
we offer you the world's suprome travel exXperionce —
the Orient, now unfolding in all its ancient mystery,
beauty and enchantment.

And the ships that carry vou thers, the new Prosident
Cleveland —the new President Wilson—are raally “vaen-
tions afloat” —offering the luxuries of a fine resort.
”]-l']:}{.lrl.unifil:‘ﬂ- Lk !rl'_l_jlr:'..' [i!ll'_'lﬂ:" ) ]I.ll'-lll_ ;ﬁh_'-:|.{ HE Iow,

ASKE NOW ABOUT TRANS-PACIFIC-ORIENT "VACATION SHip*™ CRUISES!
To Honolulu, Ehernghoi, Hong Kang, Manila and rofurn — 4 7 doyy — 11.081 and up, 15t eless

Your shig is your hotel

- rFE Paicture v rwel - o bog rd Topr Henolwlu, Vielt tie
I | TUr herwest luxury FPail, See Waikik] Beuch, — AL 4¢3 af I8 port
vacalion =2hip,"” th Bhote exeurslons in the Enjoy . your own iir-
I"resident Cleveland, Erient are, of couree, conditioned apartment
Think of it—a chsnee ta thiret to local eondi with prixate bhath,
Lone and Loapproval b :—'-u;r--rrl fn,mr_l_:--.-.wrr.:rr-im;

poais, Shopn, Games

oy 4T hodidgys in &
S L T trimseld WpFrii T,

A R IR T T
odrimgre o Lhe Ul rjent

oLl propeEr dlthoritios

LARHE 1 cEl e




	247I0285
	247I0286
	247I0287
	247I0288
	247I0289
	247I0290
	247I0291
	247I0292
	247I0293
	247I0294
	247I0295
	247I0296
	247I0297
	247I0298
	247I0299
	247I0300
	247I0301
	247I0302
	247I0303
	247I0304
	247I0305
	247I0306
	247I0307
	247I0308
	247I0309
	247I0310
	247I0311
	247I0312
	247I0313
	247I0314
	247I0315
	247I0316
	247I0317
	247I0318
	247I0319
	247I0320
	247I0321
	247I0322
	247I0323
	247I0324
	247I0325
	247I0326
	247I0327
	247I0328
	247I0329
	247I0330
	247I0331
	247I0332
	247I0333
	247I0334
	247I0335
	247I0336
	247I0337
	247I0338
	247I0339
	247I0340
	247I0341
	247I0342
	247I0343
	247I0344
	247I0345
	247I0346
	247I0347
	247I0348
	247I0349
	247I0350
	247I0351
	247I0352
	247I0353
	247I0354
	247I0355
	247I0356
	247I0357
	247I0358
	247I0359
	247I0360
	247I0361
	247I0362
	247I0363
	247I0364
	247I0365
	247I0366
	247I0367
	247I0368
	247I0369
	247I0370
	247I0371
	247I0372
	247I0373
	247I0374
	247I0375
	247I0376
	247I0377
	247I0378
	247I0379
	247I0380
	247I0381
	247I0382
	247I0383
	247I0384
	247I0385
	247I0386
	247I0387
	247I0388
	247I0389
	247I0390
	247I0391
	247I0392
	247I0393
	247I0394
	247I0395
	247I0396
	247I0397
	247I0398
	247I0399
	247I0400
	247I0401
	247I0402
	247I0403
	247I0404
	247I0405
	247I0406
	247I0407
	247I0408
	247I0409
	247I0410
	247I0411
	247I0412
	247I0413
	247I0414
	247I0415
	247I0416
	247I0417
	247I0418
	247I0419
	247I0420
	247I0421
	247I0422
	247I0423
	247I0424
	247I0425
	247I0426
	247I0427
	247I0428
	247IA02A
	247IA03A
	247IA04A
	247IA05A
	247IA06A
	247IA07A
	247IA08A
	247IA09A
	247IA10A
	247IA11A
	247IA12A
	247IA13A
	247IA14A
	247IA15A
	247IA16A
	247IA17A
	247IA18A
	247IA19A
	247IA20A
	247IA21A
	247IA22A
	247IA23A
	247IA24A
	247IA25A
	247IA26A
	247IB14Z
	247IC01A
	247IZ01Z
	247IZ02Z
	247IZ03Z
	247IZ04Z
	247IZ05Z
	247IZ06Z
	247IZ07Z
	247IZ08Z
	247IZ09Z
	247IZ10Z
	247IZ11Z
	247IZ12Z
	247IZ13Z

