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Appalachian Valley Pilerimage

By Carperixng Berr Parver

Ilsteations by National Geographic Photographer Justin Locke

KE n giganfic furrow, the Great Appa-
liehian Valley plows deep into the face
of the Unitesl States, crealing a con-

tinnous corridar from New York to Alnbama,
Retween Carlisle, Pennsylvania, and Natoral
Bridge, Virginin, lie throe sections of this
Nature-chiseled pathway—the Cumberland,
Hagerstown, und Shenandogh Valleys,

The day 1 entered the Vallev. a brisk
autumn breeze wos wafting the cidery tang
of apples. Nature blended faming red-gold,
deep purple, and brilliant vellow upon the
Valley canvas:. The green countrysile wis
touched  with reddish-yellow  of  ripening
peaches and apples hanging heavy on bemd-
ing branches, It was g land of beauty and
of peace.

Less than a century poo the quiet of this
wone wis shattersd by cannons’ roar and
shricking shells as armies of the Blue and
Gray locked in struggle.

There & much more in the Valley now than
aples, pastoral scenes. and Civil War battle
meld sites.  From its factories, airplanes and
atr-corilitioning units, plasties amd plpe organs,
ravon and rubber heels, bricks, furniture, and
textiles carmy this arca’s industrfal stamp ovet
land amd =ea,

A Lond of Nattve Amerienns

Throughout its mountom-bordered length of
spie 230 miles this Valley area contnins more
than 600 diversitied imdustrial plants, Scarcely
lnrger 0 oaren than Connecticat, its 13 counties
shelter nearly hall a millhion people, of whom
92 percent are mitive Amercans,

Early settlers in the Valley wilderness built
homes first, churches and schools second, and

rocecds third,  Where east-west and north-south
roads cime together, towns sprang up; today
they are found every few miles along the
femous Valley Pike (U, 5 11).

But Valley people think counties rather
thin towns. with the local pride found in
English counties,

In Comberfand Valley three towns on the
Pike are spaced 10 miles apart, shippenshurg,
( hambersbure, and Greencastle. | ashed n
lecal historian why,

“Churchgoing "":-Luhhdnsh settlers spaced
them that way so that folks living hetwem
the towns could get to church an time,” he
told me.  “Travel was o slow in those dnys
d man couldn’t get to a moming service if
he had to go more than fve miles,”

Today von ean hop in vour car after hreak-
fast at Carlisle and be in Pittsburgh for lunch.
The 160-mile Pennsyvlvanla Turnpike brings
industrial Pitishurgh within four driving hours
of the State capital, Harrishurg,

Most Cumberland Valley towne have. a
public square.  Wide, shady streets radiate
{our wayvs from the gquare in Carlisle, seat of
Cumberland County., Today o traffic licht
regulintes automohiles and pedestrinns crossing
the squure whers, in the autumn of 1753,
leather-crested  Imdinns walked over peace
terms with Benjamin Franklin,

On the northwest comer stanids the First
Prestivterian Church, Here, in 1774, indig-
nant citizens met bo protest the closing of the
Part of Bosion., George T'I..’a_q.hingtﬂ:n_ wh
was in Carlisle to quell the Whisky Insurrec-
tion of 1794, worshiped in this church,

At the Battle of Hmmmuth New Jersey,
Carlisle’s Mary Havs carriem] water in a
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"What Am T Bid?" Asks Cuarbstone Auctiopeer, Selling Land ot Csreencastle

Cuturduy sidewilk sales of estatis and stock certifeated take pliee In severn] Cumberinnd Valley, Pennsy]

vambid . 1OWTs L& the chatntifner atsetinneer walks n aml lown the sineey il chiledien follow fn hia wnlie B
vt @ clrriis ||_,|-||i-__ nnd intienant elderly  Dnelbis somuTimmess (RESpat hig right of wiay, Here an attormes' (gray
suit. ety B seellime four estmles (okaling 485 acres

the mountain ramparts they found the land Rudge, the weaker streams couldn | mnaks Lhe
rich enouwh mnd spacious pnough for all.® grade of the steep mountain wall, Stronger
streams, cutling through the solt Valley lime
siume . mote rapelly thim simaller streame, di
ey s a prodioct of erosion. 1o the wverted them from their southeastward couse

Here FErosion YWas a BHoon

The Vol
'alenzoic era waters from the Gull of Mexico  dnd became swifl
and from the Atlantic surged in to blankie Chambersburg is the seal of TFrankiin
thee land from New York 1o Alabama with a8 Countv. At Memenal Square the Valley Fik
huge mountain-locked sea.  Some deep-down  crosses the Lincoln Highway, natural roul

force caused upheavals in enrth’s surface, fuld-  for westward migration ol frontier settlers

ing rocks back uwpon one another as if they (m the northern outskirts the smell of apples
were dourh and sluicing the waters [rom the  led me to the H, J. Heinz Company. facton
upheaving land toward the sea. Conning applesauce for bobies, first food

Streams which tose in the northwestern Professg inddustry 1o 'i"T"'.!l'Il.' all VEAr-Toind

mountain ranges flowed southeastward, But  employment to the town, was started by Heinz
" 171 1 0 e § L. Ni o g : 1 i = .'I

when the limestones and shales beneath the * Sep “Ponn’s Lamd of Modern Miracka™ by Johin

Valley flour eroded faster thun the resistant ofiver Lt Goree.  Nariosar Gromariie  Maoam
sinclstone amd quartzite rocks of the Blee  July, 195
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A Cabinetmaker Crentes a Chippendale Reproaduction st Hurrisonburg, Virginia

Wakelield, Gearpe Washington's reconstriocted birthpluce, 18 partly lomished with Virgimis Craftsmes
pctiors o anfigques. The husing tartid in 1927, emplove about 40 men,  James Melws, who sands th
1 L | i: I

to be cooked and strained.  The whole process crowdd aroumd him on the sidewalk. No ordi
POt -|.||||-. Lid '|'i'|' auce tokes six minutes! piry auctwon, this s Wasnesharo= custom of
U 4 peal ot Y, | COmMpAnY ot k] =3 noking Viteral  id i the term rurh
W I ' } Duieh [les fnto LTIErS ' ih )i m 1ts il
Lralrasd ap| L [t Dabie i 11l i1 1LHED L 11 Lo 't
Lirmy e 1 bing Sires | sl 0 Ut of Wavnesl here Lno ving
In rEni-) I it Tl r | T Ferenigh 10 I | he line betwesd
house, Here abolitiomist Jobn Brown dnd his ennsy ivanin wivd Marvland, the Great Valles
men met betore the riud on  Hampers Ferry takes its local nome from the city of Hagers-

"';I-u_'l-.- "-||-||_| i Tl I:|Il..' '."5-||-_--.-r el - .-I-..-._

AMountain-girt  Wayvneshior Pennsyivani i the Census Bureau, Hagerstown lies ot
:!.l 1Is I I- Fievi]. o Il',||i LWl ||||||_ _!: (it LRl CTie=sTI - il !I (w il He it I I|I i || , :'|!:-
I II: L _I Lr ':l"lll |:- i 1 Tee iI:;'_ .|'|.|Ii| '.L.Illll. | |i I '||_' ':Ii I.'.|_|I:||||.|.| !:- .||I I.. = : 11 ||:'= i
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YA Caders Mect Their Dates Beneath n Statoe to searewall Joeksan: Lexington, Virdimin

\Virsriaa . N Elita e
in every conflict snce the Movican War, Maore than
Georee ©. Murshall took hiz depree bere,  General Judk
fnstructor,  Frechmm geoerally salule us they s his

The afternoon 1 oarrpved, Hagerstown was
busy dressing itseli for the first Mummers'
|'-|r-:||'|.|- sinee World War 11 Hardering the
public square, huildings | G
century design, mingling with modern chrome-
trimmedd shops, were bonting-bedecked.  Noar-
row side streots, with stocky stone houses bl

by early German inhabitants, were ropwt] ofl,

||I.:'~I:"|-".'-:- il -

Geography of Pipe Orans

Hagerstown's trademark. Gruber's Afma-
nack, oow 152 vears oll, forecast tor Dctobw
A1 “fair and pleasant,

Haverstown's imilustries:

many  locally

[mutitute rradunie: mnay b commbssloned directly into

AT
War 11,

They  Bjive
Leeoeral al bt

ot

i I Words A IS

an was the Institute’s philozophy professur and artillery

statue (nuen 23 )

owned, are widely diversiiied—{rom  dust-
control egquipment Lo pipwe Orgins
The M. P. Maoller pipe organ factory has

produced more than 8,000 organs. The hand-
carved grilles sind exterior wooilwaork of |Jir"'-'
organs are Tashioned in Midller's cabipet shops
frome Appalgchion maple and waloout, West
Virginia SPTICE, California pine, Gl
cyvpress, Canadinn birch, FHondoras mahogany.
The many vilves admitting air to pipes are
mace from lambsking imported from England
shellac used on wind chests is supplied by gum
m India: manusl kevs are of African ivory
and South American ebonv,
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Techmemny Test Streptomyen’s Stremifth and Stevility ar Elkton, Virginm
A mew antitiotic, streptomyvon cpmbats infectonz sach pe fularemos, septicemi, and certaim types of taber
culosts.  Im 1046 it cost wbout 525 a éram.  Now Uhe wholesale pres iz dioen o 6 cenis. At Merck & Company's

edant, an operator (righl) pipettes culbure medigm dnte dishes,  Her compaidon makes sure It §s distribyled evenl
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Beloved by all Hagerstown residents is
“Little Hri-:lwll " the Hessinn soldjer weather
vane atop the City Hall.  Fashioned from
wrotght iron with hammer and chisel Ty a
Hessian tinsmith, Little Heiskell stood guard
over the city from 1769 until a Civil War
bullet found its way to his heart, Today he
has & place of honor in the City Halls
museum, and astride the steeple of the new
City Hall 4s a replica.

Southward through Maryiand, Hagerstown
Valley is guarded on the east by South Moun-
tain, long linked with legends of mountain
folk. descendints of German settiers,  Now
the plder generation of mountainecrs has died
amil vounger people for the most part have
not retained Uhe folklore and magic cures.

South Mountain's magic cure for dropsy:
tuke three pints of vinegar, ane ounce juniper
berries, one ounce squills, one gill mustard
seed, one handiul parsley root, two handiuls
horse-radish root. Mix together and bofl in
an-iron pot,  Take a wineglossful three times
a diy before cach meal.

Shenandoah, Ancient Riwver Pirate

Eons ago the Shenandoah sector of the Val-
ley wits a limestone platean level with the
Blue Rifdge. Streams rising in the Alleghenics
flowed southeastward across the Valley to
Chesapeake Bay., When the soft limestone
bed eroded more rapidly than the hard rocks
of the Blue Ridge, the buccaneer Shenandonh
River seiged the chance to “pirnte” the waters
of Beaverdam and Goose Creeks, and of Rap-
pahsnnock, Rapidan, and Rivanna Rivers
And todoy “wind gaps™ through the Bloe
Ridge are monuments to the Shenandoah’s
piracy.®

Harpers Ferry starts at the top of o moun-
teim, consts down the steep side of i1, and stops
nbraptly where the Shenandoah River meels
the Potomac. 1 climbed the mountiin for a
Inok at the view that Thomas Jefferson said
wis warth o vovage across-the Atlantic. Be-
low, the buccaneer Shenandoah pouread its
liquid wealth into the rushing, rouring Poto-
mm ¥ Stronger than other ancient lransverse
Valley rivers, the Potomai cuts a deep gorge
into the Blue Ridge.

When 1 was a child my parents took me
to Harpers Ferry (page 2). There p guide
hiadd tald me that [ was stomding i two States
with my hand on a third, 1 think, now, he
mitist have been pulling my leg—It would have
had to be longer than it was to stretch across
the Shemandoah! But it i true that West
Virginda, ot rs Ferry, does stick out its
tongue a1 Marviand and Virginia.

Sandwiched between the Vieginia and Mary-

land State lines, the West Virginia counties of
Jeifersom amd Berkoley are separatel] from the
rest of the State by the Allegheny Mountains,
Now a part of the Eastern Panhandle section
of West Virginia, these counties formerly be-
longed to Virginia,

At Charles Town, seit of Jefferson Commity,
the courthonse where John Brown was triedd
and convicted for treason is still in use

Somnolent Charles Town wakes up twice a
vent when horse-racing fans pour in Lo visit
the rce track, overflow tree-shaded streets,
and clamor for rooms in the hotel.

Washington Family Estates Restored

George Washington's hrothers anid their de-
scendants once owned much of the countryside
surtounding Ranson, West Virginia, Today,
25 miles of whitewnshed fences enclose the
Washington estates, restored by a West Vir-
ginia mbustrialist, R ), Funkhouser, His
O'Sullivan Farms { pamed for the mulber cor-
poration), including 16 historic homes and
[arma, cover more than 6,000 acres,

Built by two of Washington's grandnephews,
restored 34-room Claymont Court and amaller
Blakeley are seats of O'Sullivan Farms® cattie-
and hur-:-:r—hrr'*h'llng activities. Heminiscent of
colonial plantation dayvs, the Farms form a
commutiity which is practically seli-sustaining.
When I visited Claymont Court, Mr. Funk-
houser’s home, the Trocen-food unit was well
stocked with meat, chickens. and fresh vege-
tables, all products of the farm.  Milk and
butter were supplied by O Sullivan cows.

Mr. Funkhouser also bought and restored
Happy Retreat, home of Charles Washingion.
Though within the Charles Town limits, it is
included in the Farms,

Herkeley County's seat, Martinshurg, works
hartd. Smoke belching from [nctones and
freight-vard troms  pervades the bustling
streels of the business section,  One factory
produces more (han 15,000,000 bricks an-
nually, enough to build 1,300 six-roam brick-
faced bungalows,

"~ Large mills of the Interwoven Stocking
Company, makers of men's socks, turn out
almost 25000000 poirs a yedr, enodgh o
meel the needs of nbout p third the male
poptation of the United Stutes (page 29),

® S “Pirate Rivers and Thetr Przes,” ¥ John
Oliver La Goree, Nanosar Grucuaeiie Mavanse,
Julv, 1936,

b Sor. i the Natpowal Grosesrmme Mapanisi:
“Patomac, River of Pesting.” by Albert W, Abwoud,
Julv, 1945 and “Down the Potomac by Canoe,” by
Halph Gray, Augusl, 1948,

8 Ber “West Virginia: Treasore Chest of Indostee,™
by Enrlgue ©, Chasovi, NaTioxar (ieninarane Mok
e, August, 1udgn,
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Clarke fnd Frederick Counties mark the
beginning of Vieginia in the Valley., The
former, smallest of the 13 counties, viclds
apples wnd thoroughbred horses. This i3 the
lnnd to which English settlers came from Tide-
witer Virginia, Thomas Lord Fairfax, ]*.n;:
lish noblemdin, seliled At Greenway  Court
and gove young George Washington the joh
of surveying the more than 5,000.000-acre
proprietary of the Northern Neck of Virginin.®
Tradition says that a disappointment in love
maie Fairfax a misogvnist and that no woman
wis dllowed on his estate.

Through a grant by Lord Fairfax, Matthew
Page mhberted land in Clarke County on
which he built Annfielidd (page 9). Present
owners now use the original spelling, although
for muny vears the estate was known os Anne-
fpeld, The Costis family Hible says Mrs;
Robert . Lee was bom here

From Clarke County's :-L':ll Berrvville, to
Winchester, seat of Frl.-rlt'ni:k County, the

winding road passes throuzh the vast apple
grehards of United States *'":-lmnm.'l: Harry Flood
Byrd (papge 25).

From wind-swept summits of the Appa-
lachinns the Valley is a patchwork quilt of
green, irown, and golden fields through which
the Shenandonh weaves a curving silver thread.
It's like looking through the larpe end of a
telescope and secing far helow tiny towns with
dollhouses. But these “tiny™ towns, Winches-
ter, Stannton, and Wayneshoro, pre industrial
cities, each with populations of more than
10,000 persans.

Winchester, O1d in Years, Modern in Ways

Chdest Virginia city west of the Blue Ridge.
Winchester was founded in 1744 by Col. James
Wond., In 1752 it was named for his hirth-
ploce, Winchester, England. In itz older sec-

tion houses boilt fosh with shaded streets

hide their gardens in the rear; newer homes
proudly display their Qower beds in front.

Largest inclustrial plant in Winchester: is
the O'Sulliven Rubbwer Corporation, origina-
tors of rubber heels for shoes. This plang
turns out 150,000 pidrs of rubher heels andd
soles a day (page 29).

Symbaol of Winchester is the apple. 1 wis-
ited: one of the town's big cold-storage apple
nlants and saw room after room fQlled with
apples, in erates and bushel baskets. One
roam was so chock-full of loose apples that
walls had dissppeared from view and only a
portion of the ceiling was visihle.

(H the average 2 500000 biushels of apples
from Frederick County's 700,000 trees, this
one plant can hold a million and a half,

Fram all parts of the country thousands

come each year to see the Apple Blossom
Festival, held on the campus of privately en-
dowed Handley Public High School,

Wandering along Winchester's streets, whose
mimes reveal the nationality of her founders,
visitors linger to see historic shrines. Within
ore block on Pevion Street are the site of
Fort Loudoun, built by George Washington
for defense agiinst French and Indians, and
the house where Stonewall Juckson had his
headguarters during Civil War days.

On Amherst Street is the house 'l.'l-hl'ﬂ: Danie]
Margan. Rdﬂﬁluﬂu:mry heto of Saratogn and
Cowpens, died.

From the present Elks Club building on
Piccadilly Stwreet Philip Sheridan began his
famous ride 10 Cedar kj

Ihiring the Civil War ﬂu'- Shenandoah Val-
ey was ealled the “granary of the Confeder-
acy." Winchester, northérn gateway 1o the
{unhﬂnmm, changed hands more thin 70
times, Both Federal and Confederate troops
marched ap and down the Valley Pike =
many times that it was known @3 “the soldiers’
racecourse,” |

Between Front Roval and Strashurg Jooms
ru_imn.l Massanutten Mountain, the range
which cuts the Valley in two for about 50
miles. Here the i-T,hr:||J|,n1|:Ir|.:lI'.|. elivides into two
branches, the North Fork draining the wider
western vitlley, the South Fork meandering
through the narrow eastern valley,

Explorer John Lederer, reputccl to have
Been the first white man to see Shenandoah
Valley, may have come through a gap near
Front Hmral in 1670, Looking down at the
curling white smoke rising from Front Royal's
factories, 1 wondered what he would think if
he could see it pow,

Front Royval, seat of Warren County, s the
northern gateway  to Shenandoah National
Park. Today the town i3 dominated by @
lurge viscose rayan plant, which employs 3,000
people. When 1 first visited the sleepy rural
village in 1944, it was beginning to recover
from the sudden influx of touriste streaming
southward to the park. Homes had hung out
necm signs to attract them; restaurants, gas
stations, and “wve olde gifte shoppes” had
mushroomed up and down the muoin street

shenandoah Nationn]l Park, extending 63
miles along the crest of the Blue Ridge from
Front Rayal to the vicinity of Wavneshoro,
Virginia, has about 194,000 acres.  Altitudes
vary from 600 feet dbove sea level ut the
northern entrance to 4,049 at the summit of
Hawkshill Mountgin,

® See “The Travels of George Washington™ by
William Joscph Shownller, Namosan Grodnaei
Macaning, Janoary, 1942
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Caapy, where it connects
with the Blue Rido
]'_!|'|:_-_|,;|:-_ IR -|r.-|r-r
coupstruction. When
completed, the park
wiy will link the Shen
andoal and Grepd
smoky Mountains Na
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visited had a picture of Christ on the wall and
r Bible on the table, And in almost every
house, simple homespun prayvers were offered
for the minister and sometimes for me, too,
with a sincerity that touched the heart.

Chur first stop wis in the Mill Creek section
near Luray, seal of Page County, where we
visited Bob Lam and his wife, Lessie.  Bob,
who had formerly lived in the park area, had
been able to buy his farm w’hﬂl he moved,
partly with money earned by raising ginseng,
an herh exported largely to China.

Chunint Speech and Archaic English

“Da stay for lunch,” Mrs. Lam said, " But
I'm a warnin' yer, o short horse don't need
no curryim .’

“What does that mean®" 1 agked.

“Means T don't have much to offer ver, so
it won't take long 1o fix §1."

When we sat down 1o 8 table loaded with
roast pork tenderloin, string beans, hot Bie
cuits, scalloped potatoes, hot applesauce, cake,
and steaniing coffes, | wondersd what a “long”
horse woulil have provided.  Fxcept for the
coffee; all the {ood was mised on thelr farm.

The Blue Ridge is complsed of 4 number of
ranges with hollows, or sell vallevs, hetween
them. A small cabin in a hollow high up in
the mountains outgide the park wne our second
stop. [ met o widow whose hustond had died
hefore she had o move out of the park,

“Who built your house for vou?" 1 asked.

“The men from hyvarabouts give what time
they could and built it fer me. They sure
holped me aplenty.”

The use of the archaic word “holped.” for
“helped,” was the only time T heard old
English spoken when [ wias in the mountains.

Torrential downpours made hard driving up
steep, shippery clay roads. In search of n
singer of Old World ballads, T tried one day
to drive the Geographic car up one of these
slick roads, with no luck., We took to the
foot trail and, after climbing a mile throogh
poging mud, came to a clearing hI__Eh on i
windy hill. There, snuggling down into the
grnu.nd s i o peotect el against the
weather, was o rough-hewn Jog cabin,

Through the window [ heard the strains of
a hillbilly song, the only one T heard while in
the mountains, COn the front porch a young
girl wns beating a rag rug in time t4 the music,
broadeast from a Jocal radio station!

The litle old lady who had ooce sung
ballads conldn’t, or perhaps was too shy, Lo
remember any of the words or the tunes.

But the wet climb up the mountain wis
worth while when, slowlhy shaking her head,
she said, “We don't get tozether no more 1o

sing.  Seems like thar's so much ahustlin® and
abustlin® in the world nowmlaye, folks dan't
have time for them kinda things no more.
But T do histen to the radio.”

Her {ew words told the story of how modem
civiligation has hrought o different way of lile
to the mountain people.

In a crowded one-room school some of the
children grouped themselves around the center
stove andl sang the ballad of Litle Doris Dean
for me, Written by one of the mountain folk
in 1944, the ballad tells of n four-vear-okd
girl who wandered away from her mountain
home in the Hlue Ridge. 11 begins:

AL the feot of the Blue Ridpe Mountuin,
By the rest of the world unseen,

Stands o itk muuntain eabiln,

The homie ol Darls Den,

The first {our fittle sumimbers

She plaved around s dowsr,

And then it seemod that Dords thouitht
Theme Wash'l room Bo more.

Later | talked with one of the searchers, a
God-fearing mountain man.  “We found her
with rattlesnakes all around her,” hé told me.
“But them soakes didn't tech her. Yer kaow
why, mu'am? "Twas cus the hand of the
Laord wis on Tittle Doris Dean.”

Villev-hisecting Massanutten separates the
cinmties of Page and Warren from Shenandoah
County. Connecting fink s the curyving Luray-
New Murket road (U, 5. 2117}, which follows
an old Indian trail up the mountain,

Shenandonh County, named for the river
whith winds slowly through the land, was
setiled by German farmeers attracted to its
alluvial soil. Ronid mileage beiween Strashurg
and. Woordstock, the county seat, is only 12
miles. but bétween the two towns the beoad
gilver ribbon of the North Fork of the Shenan.
doah River loops back on itseli several times,
making the river distance 30 miles.

Soith of New Market a roadside marker
designates the snuthwestern boundary of Lored
Fnirfax’s land grant.

Near by, the Greer-Hale Chinchilla Ranch
specializ= in the breeding of these little
rondents. In one houze, air-conditioned in
siimmer and heated i wimnter, each pair of
chinchillas has its own apartmiént anid nursery,

The Shepandoah Valley i3 visited by thou-
sands each vear. Recently vour Society re-
ceived a letter from o membeér in Bombay,
Indin. who plans a trip to the United States
and veurns Yto trovel down the esst coast,
Lm].'i:lp particulir attention to the Shenandoah
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Experiments n ooperatives

sonth from YWinchester towstd Eocknghem
roste Leneria]l Phil Shorlan in 1364, burn-
ing the Valley =0 completely that a “crow
flymg owver 1t wiuld bave to carry 1ts own
NrOVIsions,

When war was doos, Rockingham farmers
ezl silently ot the charred remains of their
harns and established a o Niperabive, L e

Muoutual Firé Insurnnce Company.
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Today, milk, poultry, meat packing, cold
storage, and electric cooperative associations
are matually ownoed ond opernted.

Rockingham calls itself the “turkey capital
of the Enst.” Last year the county produced
300,000 turkevs, almost hall of the State’s
entire crop, It takes seven months to produce
ane I0-pound turkey. But at Broadway,
Virginia, a processing plant can dress 5,000
Thanksgiving birds a day.

Farmers are hol ong- of (wo-cropy. men.
Do individual forms turkey raising 1= worked
in with crop rotation,  Blood-tested poultry
i nurserl in the midst of an apple orchard:
or milk cows and beef cattle graze om one
hill while sheep jump lightly over rockes in
the adjoining field.

Practically every sizable town has a8 oo
operative colib-stomge locker plant for freez-
ing onid storing foods (page 18). Farmers
slaughier their cattle and hogs and store their
meal in rented individual lockers,

Vitamins and Antibiotics from Elkton

Near Elkton, onetime cimping ground for
Stonewall Jackson's army, Merck & Cay, Ine,,
manufacturing chemists, supplied our srmed
forces during World War 11 with tons of anti-
malarial atabrine. Today the plant helps
supply vitamin-conscious Americans with thii.
mine and riboflavin and produces the new
antibiotics, streptomyoin, dihydrostreptomy-
cin, anvl penicillin (page 7).

At Harrisonbure, the Bible School of cn
educational Eastern Mennonite College trains
stidents o serve in the Mennonite Church.
It was the afternoon recreation period when
I artived. Wearing white caps so tiny that
they looked Tike baby bonnets and armed with
terinis mackets, girls poured out of the build-
ings. Reaching almost o the tops of their
ankle-laced tennis shoes, their gay print dresses
were 8 contrast to black eotton stockings

When | mentioned the color and length of
the dresses ti & school officinl, she replied,
“1 believe you have in mind the Amish Men-
nonites, We are more liberal.  As to length,
we do nnt prohibit the girls from wearing
shorter dresses.  We leave that to the dictates
of ench girl’s consciende,

Coming out of the building, | heard that
American two-toned “woll whistle,” with the
accent on the lost tone.  Written, it might ook
something like “Whew-—akene! " 1 coaldn’t
ripress a smile when, looking in the direction
fram which thoe whistle cam, | saw two teen-
fred Mennonite b's waving o me.

Today in the Shenandooh Valley rural
=ingers wse some of the  same :i}'lh_ihh':i eI
ploved m medieval times.  Becauss they sing

fa, sol, la, fa, sol, la, and mi, instead of do.
re, mi. fa, =ol, 1o, and i, they are callsd
“fasola™ singers.

In & Blue Rifdge mountain cabin T heard
one of the mountain people sing from a “shape
note” hymnal,  Starting on absolute pitch,
wilthout the ald of even ) tuning fork, he sung
in o high [alsetio, using the syllables, [a, sol,
ln. rather than the words. He told me his
singing-muster father taeght him to “hear”™ the
musical sound of each note by its shape

At a farm pear Harrisonburg, German Men.
nomite Joseph Funk printed his shiape-note
hvmaals more than a centuey ago. Today in
the tiny village of [avton, Virginia, his de-
scendants still prnt shape-note. music,

Steppiog Off the street into the little pub-
tishing house, | closed the door on o modemn
world o spend a delghtiul hall-hour in an
Old World atmosphere, At his rollwop desk,
littered with letters, ledeger Dooks. and sheel
music, sat Funk's great-grandson, Will H.
Ruebush, puffing on his corn cob pipe,

“So you want to know something abou
shape notes, do vou?" e nsked, pushing back
his green eyeshade and fumbling through the
muss of muterial on the desi for a blank sheel
of paper. “Can™t ever And anything. Got
hundreds of letters to answer from all parts
of the country. Answer them myself Uur
biooks go to every State in the Union.”

In a4 fine "-p:ntfrmn hanid he wrote down
the seven notes and their shapes for me:

do, A; re, < mi, %; {a, & so0l, O; s, 3
and ti, 7.

-’mi:llrln County, Rockingham's southemn
neighbor, clings to old customs. Every vear
a modified jousting tournament i held at the
base of Natural Chimnevs, the seven Cyclo-
pean towers of rock which rise more than
100 Feet abwve o level plain,

It all sterted. 1 was told, when 3 local belle,
courted in the summer of 1821 hy two swains,
was unible to choose between them, Someons
suggested she “bestow her Iavor” upon the
winner of a modified jousting test. The event
was such a4 success that Valley families have
held o tournaument every vedr,

Fulklore of Mountain People

Some of the penple living in the Allegheny
Mountnins bave rétained the folklore of their
sootch-Irish, English, and German ancestors.

At a guest lodee in the Alleghenies the
owner Eskeod me if 1 hod ever heard of the
custom of “bellsnismeling.”™

About o week before Chrisimas the men.
wearing women's clothes, and the women,
dressed in men’s clothes, all wearing home-
made masks, come o her door, she told me,
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“T'm supposed to guess who they are”

The ctstom i similar W begears’ night,
hefore Halloween, because handouts are ex-
o ted.

Later 1 found the word is derived from
German  Palatinate dinlect, Belvhnicklie, or
Belsh Nickel, meaning Santa Claus,

These people have words of their own.
Diapers are “hippons™ and a chipmunk is a
“faerydiddle.”

When a child dopsn't grow. in these moun-
taing, vou measure him with a siring, then
pirt the string in a rot i the road, When 2
cir runs over the string the evil spell will be
broken and the child will start growing.

Staunton: Roller-coaster Town

Staumten, like Rami, i3 built on seven hills.
Legend has it that present steep streets fol-
lowed Indian troils, On one hill is the glehm-
ing white-brick bouse in which President
Woodrow Wilson was borh,

This roller-coaster town ploneered the
council-manager plan of government in 1905,
By the close of 1948, more than 800 cities,
owns, and counties in the United States had
ndopted this form of government.

Stannton's identifving landmark is the twin
peaks; Betsey Bell and Mary Gray.

In old Trinity Church the Virginia Assembly
ook refuge during the Revolution, Riding
back roads. John Jouett, Paul Revere's Vir-
ginda counterpart, warned the Virginia Assem-
bl at Charlottesville and Thomas Jefferson
gt Monticello that the British were coming.

At Waynesboro, Virginii, i Fairfax Hall
Junior College, girls® school, named ironically
for the woman-hating Lord Fairfax | page 171,

In the 1920°'s the village awoke one morm-
ing, rubbed its sleepy eves. and found Industry
sitting on its doorstep (page 21).  Today,
with a population of 10,000, the town retains
the charm and leistiroly appearance of a raral
Sonthern vitlage, Outstanding visual finger-
print of industry is the bald scar in the moun-
tainside nbove the town, caused by stenm
shovels  digging gravel for Chesapeake and
Ohio Railway roadbeds,

On the Valley Pike between Staunton jand
Lexington roadside markers point the way 1o
the birthplace of Sam Houston, winner of
Texas independence, and to the litte black-
amith shop where Cyrus MceCormick perfected
the reaper,

At Lexington, seat of Bockbridge County,
two Confederste generals, Robert E. Lee and
Stonewall Jackson, are buried,

The mellow colonial buildings of Washing-
ton and Lee University stand  beside the
castellated barracks of Vieginin Military In-

stitute, T stopped oulside VM barracks to
watch gray-clyd cadets salute the statue of
Tackson, which stands guard over the parade
uroiind [ page O ).

On this field once drilled the former Secre-
tary of Sinte, George C. Marshall,

Within these barracks ance taught Matthew
Fontnine Maury, oceanographer, whose wind
aml current chart of the North Atlantie revo-
lationized the science of navigation, Today,
every pilot chart issued by the Hydrographic
Office of the United States Navy carries a node
that it 15 founded upon Maury's researches

Another man who become a VMI professor,
John Mercer Brooke, invented a  deep-ses
sounding apparatus, He and Maury, working
together in earlier vears at the T, 5. Naval
Observatory in Washington, D, C., mude prac-
ticable the laving of the first Atlantic cable.

Rackbridge, southernmost of pur cownties,
wits amed for the Natural Bridee of Virginia.
water-carved limestone block which arches 90
feet across a gorge. Everywhere | had trav-
eled in the Valley it seemed that George Wash-
ington had been there before me.  Natural
Bridge nf Virginin was no exception, “The
inftiale “G.W." on the southeast wall are
supposed to have béen carved by Washington
when he surveyved the bridee.

Thomas Jefferson pald George TT1 of Eng-
laned 20 shilling= for the bridge ond 157 acres
of land less than a vear hefore the first shots
were exchanged between Americans und Brit-
ish in the Revolution,

From a sound-repiroducing device at the top
of the bridee a musical program i= presented
each night,  Strolling toward the bridge, |
heard the glorious opening moes of the Pil-
orime” Chorus from Tusnkdsiser., The rich,
swelling tones of a mighty organ, caught
under the arch of the bridee, echoed through-
out the glen until the wholé night was filled
with music. 1 seemed a fitting ¢limax 1o
my Journey. T fmagined I could hear the
marching fest of thowe who had been there
before me—Washington, Jefferson, and all the
cminitless others who, from the Valley's moun-
tninsides, Tet freedom ring.

The next day, leaving the Valley, I stopped
for gasoline at a small combination country
store and gus station. Out hobbled a bttle
old mun, his face lined with wrinkles.

“sepe vou been a lot of places in this hvar
country,” he said, looking at the sticker-
covered bu *'Whil'tlﬁmr think of jt2"

“1 like this part of the country so much
I'mi going 1o write a story about it,” 1 replied.

He winked, “Oh, sure, ma‘am. $o am [—
somie dav!”

Perhaps helll believe me now,
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Sunbonnet, YWood Hange Remind Ls All of Grandma's Kitchen on the Farm




Shells Take You Over World Horizons

By RuTHERFORD PrartT

HELLS “have everything.” Some stay-
nt-homes collect them as they would
stamps or coins, by ordering from a

catwlogoe, Others go exploring down to the
sen or up to the hills, to pick up their speci-
mens. Shells can be traded with correspond-
ents in all prarts of the world. Onee you have

a lidy collection, the fun begins,

1 dislike the phnsf ‘shell collecting.” Tt
wems 10 narmow the sohject to acoumulat-
ing of cataloguing. One may Eﬂjtl'l.-' shells as
exnuisite jewels. Their hmu'r-.' 15 an inspira-
tion, Thev have a lore and a Janguage, 1s
nol & pmrl the product of a shell? A pair
of amber-colored marginellas make exguisite
little earrings.

Many people enjoy them as they delight in
flowers for colorful armangements on kitchen
window sills, living-room tables, muantels, or
bookshelves,  Glance through the color pages
in this issue of the Namonar GeocrArme
Masanixe, with an eve to the decorative
vilues of these radiant tones and pattemns, and
imagine their possibilities (pages 36 and 54).

Shells: Have Arabian Nighty Stories

Then too. yvou can tell vour friends their
siories, siich as the miracle of the octopus in
thit argonaut; the incredible speed by which
i bromd, round moon shell dives into firm
beach sand to ent a clam; or the strange way
4 mussel, apparently fixed with tough bonds
to a rock, moves about.*

You can travel with shells, if not personally,
at least in bhooks and research, to the “steam-
ing stillness of an orchid-scented glade™ where
brilliant land snails are discovered along the
jungle trails of Cubg or Luzon.  For the tree-
climbing Ligwss run your eve and hand along
the branches of gumbo limbo and Jamaica
dogwood on the Florida Keys.

You may know the fresh sting of salt sea
spray and the fragrance of seaweed where the
moliusks of the Maine coast hide in the tide
pools and erevices of that wonderland of rocks
(page 41).

You can explore along the broad -r:un'ing
beach at Indian Rocks, Florida, in pursuit
of the coguinns that bastily burrow into the
sand aiter ench retreating wave. Ii you are
agile, vou will catch them by the séare and
admire the varisty of lovely sunsets painitied
in their porcelain in imitation of the sunsels
that Muminate the Gulf horizon between the
casuarina trees (page 45),

In Miami, Florida, a1 hundred  collectors
specinlize in tree snails from the Keys and

>3

Everglades (page 76). They like to go forth
to do their own exploring with binoculars over
their shoulders and armed with collecting box
and a sandwich.

Anather person may choose to specialize in
scallaps { Pecden is the scientific name). They
are o royal, highly distinctive genus with
world-wide range (page 49). A big vellow
scallop comes from the sea near Bar Harbor,
Maine; a pink seallop from deep water near
Puget Sound: and the South Pacihc abounds
in scallops ranging from doazzling brillinnce
to the most delicate tints.

There are many kinds of shells, any one
group of which has enough alluring materiil
for o lifelong studyv: chitons, murex, olives,
cones, snails, clims. tree climbers, litpets,
rock dwellers—take vour choice,

On the other hand, vour special interest
may be a g:-'ﬂghp]'nl:ul location: the wes
coast of Florida, the New England shore, the
Mediterranean, Muauritius, New Caledonis,
the Philippines, the Indian Ocean, the Michi-
gan lake region, or the hills of Hocking
County, Chio,

Collectors also specialize in certain sizes.
For example, an astonishing number of shells
are between 25 inch and Y5 inch across (page
72}, Most of the ID0000 species already
known and named are less than half an inch
and range down to microscopic.  In the lnrgest
bracket, 4 collection is not complete until it
has a ginnt clam ( Tridacny pigus), which mav
weigh 500 pounds { page §2),

An entirely: different appeal can be found
in the biology of skells, The science of the
shell alone is called conchology, But a de-
tached =zhell s a byv-product of an immense
amimal phyvium called Mollusca. Shells are
not like crystals. rocks, and ores, formed by
elemental forces of earth and sky; nor are
they stamped out instantaneously like coins.

Shells are the products of a group of animals
s0 old that its fossils are found from the
Paleozoic ern more than 300 million vears ago.
the earliest time from which any kind of
nimal remains are known. Dr, Paul Bartsch
of the U. 5. National Museum in Washing-
tom,- D). ., says that those fossil shells “hear
evidence that these carliest known animals
were already so highly specinlized 8s to force
us to the conclusion that their ancestors arose
far back beyond Paleoxoic times”

® See in Lhe NaroNal Geoszarase Macarnwe: “Sea
Crentures of Our Atlontic Shores,™ Ausrust, 169367 pmd
“Drenizens 0of Our Warm Atlantic ‘Iﬁ.-umrh " Februnry,
1007, both by Roy Walde Miner,
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Shells Take You Over World Haorizons

sl Wkeartacild Phaengrupisr J, [lafer [Eilidl

Baby Sister Listens to the Sound of the Sea m o B Shell
Common on the keys of Florida, the Hahatman, and the West Indies i the Limani L rehs Srambnl prEas
pags A These voy "I- ters are the childreen of  Capl A. B. Banister, TSN, { Illuu--.l.-'. et ol Subisarins
"n_l: sleom Four ||| il ot e 0 LU -| 1.|.. e i._l__'-_l_r FEEL i "._I- lipp their boouisdcl Hy ealored shells |.-':.":| LE
pvemies, but (or (i -.-||..| s3 fleal, which mukes a tusty chowder.

This group of animuls is so vast that the
Mollusca are exceeded in number in the ani- La
mal kingdom only by the joint-footed animals
(Arthropoda), which include the nsects.
I'his mighty horde of mollusks mhabies I'o Lioloelsts a shell is a skeleton, carried
con the fresh waters of lake and stream, the on the outside of an animal without a b k-
lund. including deserts, the spears of grasses bone, The animals whose *1"1-"' s delight
and sedges, the Twigs ol shruls, and the high us are themselves withoul eve appe o '”'
hranches of trees, monious form, mere blobs of low animal life

The warmiet waters breed the largest num-  often without heads of t'--i'ﬂ--'ll“'"": recognized
bers of species as well 15 the  mos colorful.  organs
RBut the icy brine of the Maineg coast abounds T'his animal is not even spially curved. T
with these animals. Alaskn and Patagonia 15 the shell which curves the animal], and not
preduce m Hosks of marked distinction. The vice versih. A shupg—Lhil 15, 3 =oadl without

resh-water streams of British Columbin and
brador have their pearly-blue musseis

The Shell s the Skeleton of an Animml
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Shells: as @ Decorative Motd for the Home

Between two rooms of her Miuml Resch winter esidence Mrs. John
fHiver la Goree, wife of the Associate Eitor ol e
Ceooparne Manasive, kas Dtted glasa shelves (6r her collection. A
pilishied] Chambnred Nautilus (page &5) i at the center near her nopghl
shauldee, AL the lop o the right of the corsl are: & Partodge Tun
Shefl, 3 Mensded Coawrs (page 45, No, &), and a Trochuy milotiy
(page 658, No: 13). Two Helmet Shills are to the left of the starfish
ibsave hier heail, amd to the right are the Fightnz Conch (poage 43.
No: 9) and the Tritan's Trompet (poges 67, 68 Below lwr
right hand, to the kit are two' Left-handed Whelks (paae 45, Noo 7).
Chy the bettom shiell o Quesn Coocls Hank thd an conils

A ATION AL

Nalt Bl

Magazine

a visible shell—is typical of the
humble aspect of mollusks,
N evertheless 1o the [PETE0N wilh
n biological turn of mimd this i5
one of the most thrilthing dive-
siong of animal life.

The mollusks are n clear-cud
¢lassification and not (o he con:
[sed with shellfish  penerally
For example, the sea urchin
(phvlum Echinodermata) has a
shell with a wonderful partern
But the urchin, like its near
relntive the siarfizh, i= bl
with radin] symmetry, s stroc.
ture radintes like the spokes of
a wheel, while the mollusk
animal has bilateral symmetry;
thirt 15 1o sav, he ends to be
long snd two-sided liKe a worin,

The shell of p sea urchin is
a single laver, growing all over
its hody all at once.  You can
see at o glance that this shell s
ah entirely  different  texiure
from thot of the mallusk, The
crab, lobster, and shrimp ( Crus-
tacer ) aleo have conspicuomns
shells, This group s distin.
guished by its jointed limbs and
';-I'I.{EII.I:'!I'IrI:'llt S e e .I|I1| -I."|.|.!|f:|'
parts, while the poor little mol-
lusk is just 4 soft unsegmented
crealure.

The shell of the crab also is
a =ingle laver, srowing only
thickness. That of the mollusk
15 usually three liyvers, built by
being added to gradunlly ot ond
end, Moreover, the crab shell
5 cast off and reoewed  period-
ically, while the mollusk shel
a permanent covering

The difference in lexture be-
lween a crab or lobster shell
and that of a4 snall or vvster 1s
ensy Lo see, The crab shell con
tnins about 15 percent phos-
phate of lime mixed with the
basic carboonte of lme.  The
mollusk shell, however, has only
A trace of the former, 1t i= the
ciirbonnte of hme which pro-
duces porcelainlike shells with
enameled suwrfaces, ns in the
aristocriatic cones, volutes, and
cowties, or layvers of mother-nt-
parl that glow on the mner
stfdes of the mussel, abalone
ant ovster,

iS5
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Fleet Admiral MNimite's Daoghter Is a Shell Enthusiast

With the help of her (sther, Mary Mun=en Nimite hoe collected 2000
ciptaln severzl kinds of
ol the Faarl Oyvseter
Shiell

five vedrs Frave acrost Lthe lower rhirhi
Cowries, Above thest are some vl
It sidie voo (heen Copch. The lymeost of ibe Aagor
Just to the meht of these s o0 Scorpion Shell, Lo bi
Iwlow the bax toucling Miss MNimnte's knse {page 65

EiETTeEr

In their hobitats mollusks are freguently
on the move (poage 40).  The =qud 1= one of
the fastest swimmers in theé sen. Tt shoots
through the water like an arrow. The scallop
e a swimming ¢lam. The snail wnlks with
sirprising nlocrity., considering the clomsy aod
relatively enormous shell it carries.  Chitons
creep  slowly like lumberine beetles.  The
clam = a quick, efficient burrower. Even the
nissel may put oul ough cords like bawsers
L §-||]| [tself along.

Some of these mollusks gooafter food ke

pthier amimals,  (thers: when well located,

sncimend, 250 varietiez, In the lasd
couwres, I the loteeroumld Times
Fimriasa srargoreiiforn, amd in the middle of the

lesweer dirfl o Ferehed mudsalard (page 53, No, 21
rgord (pope X MNo, 1), A& Chambieped Nautilius [es
wilt for the food to be washed into their

stomachs. The point is that they are designed
by Nafure (o lead animal Bves, and the shell
coblector muist  either catch them lke any
nther humter or dig them out of their hiding
places: or else pick up empty shells leit by
departed animals,

The U'nivalves Far Ouitnumber the Bivalves

(M the two chief categories of shellz, the
larger i35 that of the simele-shelled, the uni-
vilves.  You will find twice afp many kinds
ol thise along the seashore as vou will of (he
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Enhancing Her Charms Are Chaplet and Belr of Cowries

Mavoeml, a fimods Libian dsncer

wooing of the man she loves

twoeshelled. This big category of univalves
includes the snails and their great variety of
spiraling. relatives, plus glugs and himpets.
The univalve i= a marine, fresh-witer, land,
and tree inhabitant.

This snail tvpe i= the highdr form of mollusk
in that it has evolved a body better equipj ol
for livinge, The univalve has & bhesd with
mouth, tentacles, and eves. [t may have also
a tongue like a file that can extend twice the
[ength of the anima nto  food.
The teeth ot this tongue may be counted in
thousands, and new feeth grow when old ones
are worn gut,

Ihe =cientific name for this magmificent
division of shells i8 Gastropoda, which, trans

bor sawing

wears a “dowry” ol
money, Cypraes monsia, in o performance which tells the stor

lated from the Latio,
means “stomach foot.™

The first [rart Oout 11
the shell when the
amimal 5 going places
ani] the lnst part with
Arawn,; 158 the foot
Thisis a squashing sac-
like appendage with a
rippling mmscle  thal
enabilez the animal to
aroond, You
might say that the gas
tropod  appenrs L
walkine on s =fomach
((wtire G ),

Altached to the side

the foot of many
specles is f tough dis
LTS

Iy fits the
opening ot

I gE W
CroeEgl
i

il

thiat
the shell
When the animal with-
raws to the safety ol

s lrmesdtope

.
LI TESS,
this dizsc. cnlled (e
lumi, seals the doorway

The operculum,
meaning “lid," is- fre
quently  to be  found
with the shell, |;-'u'l.'i|||"|
that the shell still con-
inins fis animal, either

dead or alive. It is
I'E'rill'_'i.-r[_'l-' Ij:l_":'lij:rll_'lj li|||'
h."- |l|_'|'E'|I_'|'_-'-|':'_

If you look closely,
you will see that the
operculum is con
structed on n spiral
pattern, exactly like

i —— - ;
many shells, The sp-

Benate Bl -Sisotmog

ral of the operculum

the shelld usd for 13 OR.3 Hat surface, af
a girls plane, while that ol

shells is normally

pulled out 1o mike the
turbinate form. The collector is often glad
to find the operculum that iits his shell
it is touprh and durdble, it does pot disintegrate
and can be mounted and kept in place In it
univalve, moking the shell more complete,

o ETHLE!

MMost Bivalves Live in the Sea

I'he other hig category is that of the two-

shelled, the bivialves, These are ||:u-'l.l_'.' fdL-
rine, althoogh there are many fresh-water
clams and mossels, Nooland or tree mol

lusks are bivnlves,

Here apnit acience has seen Ot o name the
division atter the foot, Pelecvpoda, translated
hatchet (oo The oot 1= n ','.'l_'l],[i_'--.]li1|'I‘ll
prgan for digging, 14 can work so fast thai




some types of cloms moy dissppenr mto the
sl Defore vou i Stod 1nil [ Hii k them L
Most clams nre dipeers,

All maliusks bear 3 remarkable orgnn callesd

mantle, This may be a mere pad or folid
of it may cover the animal more completels
YVou may think of it as a bit of animated
skin,  This maantlis seeretes (e shell i< a
restlt of 7t5 wonderful property we hove shell
collections andd the cotorful  Heauty, [ the
ilustrations m this NaTinNAL GREOGHAPFH

It moy seem unigue that the skin of a

'-||I":-'|'::.' ".I'ir'l||1 kTN CTERREH -I!l"l WIMACET T

O CEEAIn IR O CEEENOIMTHTONn |4 [iLy  1inTre
remarkible thon other sccomplizhments of
sature,  The rocky mountain goat has su-
| L-I'E.i'. Y :; | TS i :'|_1_ o '_:,-.-!,-_'|

shell moterial 1= secreter] a= a limestone

! 1 .
By the mstincts of 1

substance, shoapwed

mnimal inte the (orms charhcteristi fIfs
Eind. and namied with T e s v nthesized
b thiz lowly creature from chemicals in its

rnvironmént.  Momentarily thiz matenal
soft, but it ouickly hardens, whether under
thie water or in the atr. (o become ope of the
mosl me-ressEtant materdds n oar world, as
withess the fossil zhells that prédate man's
presonce on enrth.

In musenms the walls of some of Lhe Inrges
disprliny halls are hined and their floors crowded
with cabinets loaded with maltitudes of these
arimil porceliins e American Aluissim
. Noturgl History in Xew York Citvy has
an encrmous central hall with panonrames of
shiclls, and cobntlese more 1 storoes [
sational Museum in Washington, 1), ., has
Liers of cabinets with five million shells classi-
Bl and e oroles

Yel, even niter the museums have taked
thetr greal collections, and the private collec-
tors have aocumulated their tréeasures. whose
okl stagpers the imagination, the supnly
i practically inexhaustibl [{we oo I|:. .|||-|'
betches of Maine, Florida, or Californis, o

WIREDNEYET |'|":' I:lll' |||'I"| T Anl |' W L1l II:I !_
ap equally beautiful and Startline specimene
newly arriver] atter the last slorm (pages 34
| I-.I w1 .

The Shell Is 9 Work of Art

[ e scone 15 a curving beach se i-l_-!1.".'|'-r-|']

noswien of Oedode, “sea oats,” shimmeringe
Tt { 1w p o { |

with  HMieh  lehis, el the smath  opue-
marine of the sea. 1= it mere fantasy to say

fal |!|- Fig ||| |-!:- Wl

b OIES andd ol dune
gross IMpOEmng of Ooneé eGee dig 1ha Curves
ol whnite towam from Groken wiaves Tollowing
;:'- |.'|'| 3§ I'Il_'l_' TS 'II JETEE CLIFLie II HL L
find i the cockle, ooguing, clam, noautilus,
ared abalong?

Lok at a wove as it advanies inlo shalliss
water. 1t 15 pushed up, growing higher amil

stegper from the opposition of a spent wave

lia
m E
g i

Through Shell Eves the War Canoe

soow LetorEis, selomon [slands, notives decormie 1ia
prows of their seagolng crall with hapdsome spei
et { e Shells, Dl i, hiele e fnil
Lhistr wa Kituled To the cowr vhiah ure uwed
L& mycHly , these are cherisfied a= potent churms T e
LFE B vsEsi il b Dt 1 LI tisicer iy ciikls ol
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Scarlet Tentacles Fringe the Moving Valves

Propelling itsell by openiny am! cloming i1 shell, this mollusk develops. good
speed throurh the waters ol Australia’s Great Barrier Reef. 1t and the pecten, or
scallop, nre the only hivalves copable of ewimming during their adult stage. The
tentacles cannol be deawn inside when the shell fs closed.

flowing back toward the deep, until finally
the oncoming wave has no reserves left for
increasing its magnitude and must topple.

But it does not crash formlessly, At that
moment, when it is undermined by the n-
creasing force of the undertow, the wave
bends forward. In coross section it {orms
momin the pattern of a logarithmic
spiral, with the crest curving in and under
o place its apex at the center of gravity.
This figure perpetually repeated by waves as
they mount the beach forms the dentical
curve that yvou find in the cone, conch, cowry,
snmil, and mautilus shells,

Here we are confronted not with an imagi-
native ldea but with a thrilling fact of Life:

that the dynamic spiral
i3 a fundamental pat-
tern of growth,

To produce a spiral,
three conditions mast
exist.  First, wmrowth
must pursue o continu-
ous course snd not be
erratic or backtrack.
second,  growth must
proceed freely and
without outsitde inter-
ference, Third, it must
operale A5 A sequonce
with 4 growing tip or
growingt lip, or at least
produce pew growth
{ollowing after older
parts.

The growth of shells
clearly pursues a con-
tinwous course. Their
lines are not igzag
or japged. They often
have spines, knobs, and
riddges, Lt these are
protuberances on the
basic spiral. Fmally,
each shell has a lip
that generates the shell
#0 that it is it with
i sequence of incre-
ments, those near the
lip being younger than
those near the apex.

Becanse they possess
thiz inherent spiraling
abilitv., combined with
the permanence of their
structure when buile,
shells are the most
vivid exunmples in all
Nature of this principie
of growth.

The stirring quality of the design les in its
action, It is pot imerl. Ewven though the
spiral of a shell is physically stationary, it
has a point of origin, called a nucleus or proto-
conch, from which it springs whirling toward
an infinitely greater magnitude,

Snaml and Scallop Inspire Architeots

That this pattern of action can be impressed
m hard material so as to endow what s fixed
and immovable with a guality of movement
i= one of the characteristics of the spiral.
You may say that architects and sculptors
borrow from the snail and the scallop their

dynamic curves to animate intractable marble
with Huidity and living beauty.

of the Lima lima
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Lirin et dillectors Have Grven These Florida Shells Fapeiful but Apt D




Chnly Among Florida Univalves Is g Left-handed Whelk Caommaon
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Laved by Tropie Waters, Florndn Is the Ameorican Paradise for Shell Caolloevtors
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Unlike Tts Swimmer Cousin, the Peeten, the Thorny Oyster Lives Cemented 1o Coral Rock













With Shells Consisting of Eight Separote Pieces, (hitons Are in a Ulass by Themselves




Meditervranean Mollusks Made Ancient Dwves: Artsts Glorthed the Shelis
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The chimney of the Chiteay of Blois is
wresithed with scallops: The volute or scroll
was userd by the Greeks in their Corinthinn
and lonic capitals, Famous at Blois s the
double winding sinircase. which reproduces
with mathematical precision the double curves
e the columella of cerinin turbinate shells,

While the artist finids in shells rousing ex-
amples of the dynamic spirsl, it would be
shortsighted to assert that shells arie the only
source and origin of this spiral. You ¢an see
the same curves, with the identical propor-
tioms. in the Aorets of a sunflower, in the scales
of a pine conve, in the leaves of an artichoke,
in the horne of the Rocky Mountain goat. in
the cyme of forpet-me-nots, in fern croziers,
and in elephants’ tusks,

The lowly mollusk simply uses a funida-
mental law of growth, together with economy
of structure, for building n strong howse, The
architect builds spiral staircases and columns,
ueing a fundamental law of beauty and an
cconomy of structure that are synenvmons
with the mollusk’s Taw of growth.

The curve uf the shell is one of the simplest
of all known curves.  [ts proportions may he
defined by @ nathematical formuly, Tts dis
viplinge 1= rigid. The diameter of the coiled
tube will grow in exact proportion to jts
lenmth,

You can dee a beautiful diagram of this fact
when vou refer 1o the picture of the cham-
bered nautilus {pige 63). The control of s
proportions = 5o perfect that each new cnil
is exactly three times the width of the coil
preceding L.

Shell Growth Muathematically Exact

Another type of shell mav increase at a
miuich slower rate.  For example, one {erebra
may increase the dismeter of fts coll ar the
rite. of one and one-quarter tmes at eich
complete turn, At the other extreme, the
abalone (page 30) multiplies s coil digmeter
by ten at each complete revolution, ‘This is
purely o mathematical propartion, because the

abalone curve widens so fast that the shell
never gets around itself, 1t i= merely a short
segment of o wide sviral, '

This type of spiral has o remarkable prop-
eriv. It can increase by growing st one el
only and always retain without change the
form of the entice fizure, A lttle shell grows
into o big one and both look the same.  This
i5 a marvelous fact, because the shell grows
only at one terminal end.

Compare this with most growih. When a
boy grows into a man, he grows proportion-
ately all over.  How could a shell grow all
over?  The anmimal builds o house of which
each increment is forever dead, rigid material.
Yet this strocture, :tdljuﬂhlu at one end only,
contipues o grow as if by Ic, appenrin
to become lnrger all over!* 0l .

The diversity, which is sa bhewildering as

we louk over a collection of shells, is due to

the endless combinations: of this dynamic
spiral,  For instance, the growing edge, or
aperture, of the shell may be round, triangular,
oval, wide or nurrow ellipses, or countlesc other
shapes. The shape of this growing edge will
viury the form of the completed shell,

An ndditionnl variation is seen in the way
this aperture—that is, the cruss section of the
shell tube—is et at various angles in relation
(o the axis of the shell, One anele will casse
it o go mund ated round, approximating a
cofled rope. Another will pull out the coil
into a long, steep corkserow.

Still another influence comes from the via-
rious velocities of growth in relation to angle
of totation. These factors of the figure of
the growing lip, its angle, rate of growth in
relofion to twist, and S0 on, mav be Hkened
to the few notes of music by combinations.
of which all the countless varieties of tuynes
are produced, Thus the tens of thousands
of shell forms are rooted in the simplicity of
a curve with 4 simple formuly governing its
Propartiomns,

*For a fuller description of this spiral s Us
Groteif and Form, Ty TVARY W Thomgson,

Exploring in Our Color Plares

I PAGES of color illesteations. in this
paue (uke the teader onoa workil-wide homt

for zshells, Tram (he cold shores af New
England 1o the humid beaches al the Truptcs

Color Page 41
The rock-bound coast of Now Erglarad, with
ite intervening beaches, teeme with mollusks oifer-
ma an apporiunity for many thousands of suammer
visitors to become beguiciited with the beduty of
hells.
In thiz region the Udes hove 4 proot ride gnd

fall, sometimes 10 fort or more.  When the As-
tantic breakers draw bock they wncover jungles
of seaweed and limpld pools amone the rocks,

Cialor Page 42

Adl the shells on o page 42 are from the collec.
tion of the Boston Museum of Science. The Thais
i the upper dofners & oa shop-pointid shadl with
colorfol stripes ahd o marhlelike texture.  Just
bedow these i the famdlinr Pedwinkle, ane of the
commonest shells o the New England coast. The
latger roumil snpils are Moon Shells.
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Churned Up from Undersurface by n Storm, Pen Shells Lie Dyvingd on o Sanibel Beach

Thise mollusks, dirma rigide, [ive slmost complitely buried in the =amd;, and only extremely heavy wives
can islndpe them. The collector has stumbled upen 3 scene of devastation.

Flonds = the American [!i]:rjl'l'l.izul'_' for shell col-
lectors. The east vosst 5 a catchall of - the vast
wealth of shells borme from the Tropics by
stortn and current.

Here the Violet Soafl comes rhifing on his
bithhle ait: the Cockles and other Pectens ane
thrust up from their deepowater hounts,  The
translucent, delicate Poper Argonauot may  ride
afhore on bhe breokers after 4 troip of uankEoows
distance from Lhe clulching tenlacles of the mather
octopus—ilcky the person who finds this fragile
piece of art unbroken !

Broouse the beiches of Florniln's ea= canst are
atevper, stud decp wiler comes neater 1o the shore
cerfni =hells are joumd thers which rarely appear
oft the west const

T the west copst, however, the ghell enthosiast
poes firsl.  There the beaches shelve gradually
under the Gull of Mexico, and the most beillsant
atitd varfed wealth of shells to be found on ans
Urated States const 1 Losscd up by the stomms
lraim the cornl reefs, sponge bods, smd Ceopical
WateTs

Sanibel Island. nedr Fort Myers. i a
ticulaedy fralliul spot lor collectors.

[Nif-

Color Puge 43

Your see hero somoof the mrest and mast priznd
shells of the Flenda collector. They are showm

threugh: the courtesy af the late Do B R, Hales
of Circleville, Ohio, whose collection  includes
most of them. The ‘delicately tinted Teretia

Bamimen t from the Museum of Comparative
Lawtlowy, Harvard University, and the Conti
rocons [am the Momily collection o Flommds,
The lioms Paw s une of the worki's fimoes
il masl showy Pectens. The Jonoma shown
4 exclisive to Florida, The Carrier Shells in the
lower comers are curiesitics ) Lhis species collects
abher mollusks amndd cementa them to dtsell, The
Crilden Panama 15 loghly prizd] by collectors,

Ciolor Pages 44 and 45

Becayse pmategr collectors come to Florids,
many shels of this regiom are mven picturesgue
narmes, o0& iHustratéd on these pages. You will nate
how agproprate these names are,  What could be
more vivid than the Ladvs Ear, or the Bleeding
Tooth, orthe File Shefl? The Shark’s Eve 15 oni
of the ageressevn Moon Shells Tound from Labra-
dor to Flomda, It 15 cormmvorous, with a powierfud
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This cueer moltosk, sithowch o closely pesembies the mustropods - =uch ps small cownes, 12 o bivalve
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st | Hessrraribies el Artla Witted A Wihies

Thus Moves a Living Tapestry Snail, Curryving His Pearl-lined House

The hard, shiny operoulum, or doos [A) of Furbo petholatis’s dwelling (page 68, Noo 8), which redembiles

the brllkant greeh cabt'seve, s priced as a jewel,
femtar e

Ihe gilge kB e mantle, wihibch prodoces the ahefl material.

Color Page 48

Cowpiineis are sometimes oalled Buttertly Shells
They belong toe 4 big grogp koown a= the Weolge
Shells, Flomda has a3 wealth of these shells,
averaging pboul an inch long. A few are found
i Califormia, the Philippines, and Cevion, Thas
= the clomentary shell for bhegnmers.

Many visitars (o Floridd who have not thoughl
of shell colleiting are fresl attracted by the count-
less numbiere of coquings wached up by the small
wuves from the Guif onto the beaches of the
Wies] CUNST

Coquinas. play where the waves wash up and
recedde, Tiding ap and then suddenly digmne inlo
the =oft wet sanel. They dig so [as=f that they
dizappear m oa few seconds,  Gougrnnels collect
the coguings by the bocketiul and boll’ them up
for delicious broth

Color Page 49

The Pecten hos world-wide distribation amd a
glorlous variety of colors. More thon anv other
shell form, the Pecten s a classic symbol, and its
rudiating svmmetry, like the fingers of oor hands.
5 fretguently moorporated 11 architecture.  Cne
of the fnest examplés i the Chiteau of Blois.
France, where PPeclens omament chimnevs and
[ricais,

G this page oote thit the two valyves of the

Bt dhe foot, C
The mouth, which 5 undornenth, does ool show i 1be dmwine.

the ¢ye, D the proboescis, amnd 'E the
Appearmg m= o light strip undor
In the dmwibg the shell B ellcated Hebiter,

same animal are wsually produced fn diferent
stinglis of color. A good example 1= zfen in the
two uppetr corners, which are opposite valves of
the same animal, Nple aizo how those shells with
heavy ridges resemble the Thomy Ovster (page
300, except that Pectens do not have spines,

Color Page S0

The Thaormv (hvsters resemble Pectens. butl the
two valves produce fantostic spines.  These spines
nay be tiny sinles, or pin points, or hravy splloes.
Mamy of these shiells are white, but thase thet sre
cotorod are brilliant flaming red. rase; decp porple,
silmpi.  They are foumd around the entire Flockl
cocest, im Hafa Californoa, the Philippines. Matr-
tris, andl along the ¢oast of Ching. When tom
away by 4 stoepr, e Thormy (hesfer 15 thrown
up o the bisach where colleclors w=ually fnd it
hroken by fhe surl, To fimd these grofesnoe
shells wath byl valves and the spines unbroken
i An cvent

Color Page 51

The Volutes are sometimes referredd to ax the
arstocmts of shells.  They are chenshed by cpl-
lectors for their handsome spirals and vanely of
colors and murkings.  Nole the depth and charac-
ter of the aperiure with the Gnely driwn curve
forming its outer edege.
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Color Page 53

The collector of Cones peedds a world atlas for
ceference, The specimens selected for our poge
illustrate their universal disteibution. Here are
vomes from Hawaii, South Afren, Ecuader, Singa-
pore, the Red Sed, Meoxico, and other places in
the Pacific, Compared to other shell families.
the Cones hive remarkable cegulirity: all are
Lekm aned . distinelive. A lypical cone 15 -about
two inches long with a Hat apex and a hroad top,
its straight sides forming a trisnele.  The chiel
viriations are in the markinis and color, which
offer a wealth of enchanting ideas for the decos
rator,

The big one in the lower right-luod comer is
the Geogruphic Cone. It averages four to five
inghes and has a while aperture, giving it an ot-
line more corved than trianeular. The two
Comes in the lower cormers, Comue andoenr and
Conay gropraphes are dongerous 1o the collecior.
Their inhabithnts have s «ing that in.{}m-u i
painful peison which mmy prove fatal,. In inct,
all Cones should he handleéd with care when alive

Color Page 54

Chitnns are the mest individual of the mollusks
anel the mozt ancient and conservative family.
They belong in a closs by (hemselves,  Unhke
other mollusks, they have shells consisting  of
vight zeparite picces. These pieces are formed
smultancously and do pot have o spirl corve,

Science beheves that the original primitive mol-
lusk must have redsembled the Chiton more than
any. other. In this sense jt 15 an aniigue. The
Chiton clings to a small rock at the water line by
means of a vicoum cup the length of his foot,
He i=s stuck so tightly that to dislodge hm the
collector needs to thnet o flat kmile quickly
undernenth him.

Most of these shells are collected in living
condition with the cight separate pleces held to-
gether by a surmoundding givdle, Some of those
un our page show this givdle, especially the large
ane in the woper center.  When cleaning and
preparing shells for collection, some collectors
remove the gindle; then the pleces must be stuck
together with glue to hold thor form.

Ciolar Page 35

We recall that the anclenls wert a3 martime
people. that they made dyves from mollusks
Later, artists of the Rensissance, whose world
lav close to the Mediterranesn shores, imumortid-
ey shellz.  Yel the Meditorranean cannot come
pare with other regions, such as the South Seas
or Flockda, in the richness of color and variety of
15 shells.

In the cenier of page 55 t5 o Haliotls, n species
closely related to the Abalone of California | page
56, In the upper left-hond part of the page you
will see four Patellas whose specitl charm is the
Inner lining of mother-ol-pearl. Cempare these
with the Impets of the New England coast, page
42, to which they are related. At the bottom
you have two views of the handsome Helmet
Shell. One specieas of ths, called the Cameo

Shell, appears often in [alisn cario shope.  Many
Amurican families have these shelle, cprved with
exquisite [ittley comess, a8 souvenir.

Color Page 56

The Ear Shell, called Abalone in California, i=
the sl distingetive shell of oor Pacific coast. 1t
is remarkable bioth for the play of iridéscent colors
through its incomparable mother-ol-peat] and for
the food value of s animal.

The Abalone is never found on  Atlantic
beaches; yol mamy Flondn shall types-are found
in Bagm Califormia.  Cecologists =ay this proves
that the Atlantic apd Pacific (ecins were con-
tected during i late perigd in the enrth’s history

The zhells on phox plaie are from the collection
of the Berkshive Mineun. Pitlsfield, Mass

Caolor Page 65

The Chambered Nautilus i In o clasa o stself,
it only for the beauty of its dynamic ssmmetny
hat alzo hiologicalle, It belongs to the maost
highly organized group of molluske—the nauti-
limes, cottlefshes, squids. and octoposes.  These
animale, i contrast 1o ather mollusks, have large
bodies. well-developed eves, and o circle of jrmm
(Lemtucles), ofter with sucker discs, arising from
their heads.

You might say that the shell on this page i
the home of & member of the octopus Tamily
It is found most commoenly in the deep waters
of the Pacific. ' The Nautilus is an apimal with
on ancient Hopeoge revealed by 2 000 [ossil species;
yel tpday only three living spectes survive.

The Nautiles animal pecuples anly the largest
outer chamber of its shell.” 1t protrudes from
thiz to swim aboot and to catch crabs amd other
apnimals with its tentacles. For protection it
withdraws complelely within its shell

The wirelike tube running throusgh the middle,
nll the way from the apex te the last chambeér, is
called a siphunile. As the haby Nautilis grows,
it builds itz spirnl with mathematical precision
and, as it moves outward, lesves vacant chambers
sealed with watertight partitions. Acconding to
one theory, the siphuncl enables the anlmal to
contrd] the yus pressure of these rmpty chambers
amd thus give s shell buovancy th hecome a
vehicle of tronsportntion.

The age of this shell is unknown, The cham-
bers da not bear any' relutionship to the vears
CUne of the Targest perfect specimens of the Cham-
bered Nauiihs ever found mepsores about 11
inchies noross

Clolor Page 66

Some South Pheific regioms. hueve boon less dis-
turbed through the ages than other paris of the
world. Here the mollusk fnuna, like the flora of
certnin South Pacihe jslands, is maost F.r[milivr
and ancient.  Because of the relatively stable
teTm Lures of the sea-waler currents that fow
beiween the lslands, shell forme have achieved
richer colors umd more Imaginative pattemns here
than in ooy other shell region in the world.

In this plate the coral orunge Tridacng valyes at



4 The National Geographic Magazine

top center show the heavy sculpturing of the glint

clam, This i 1 medium-sized species, bul sdme
nchicve three or four feet across! they are found
In six ta ten feet of witer In channels between
the islande,

The smoalh ovi] shell Just above the cenles is
the Golden Cowry. This i greatly priged by
whell collectors and must be hh’r!.uhlrﬂl_ ‘I-'il{ the
undferground, so to speak, bevadse s export from
Fijl i stertly peohibnted.  The ﬂtﬂl:liqﬂ-.: Cowry
is worn enly by a chief, a2 a symbol of his saver-
pienty, like 4 crown. In South Sen =lands, as
vlsewhere in the Troples, cowry shells are used
as money and o mon’s weslth may be estimated
by the mumber e wears as ernaments {page 62,

Caolir Pude 67

Among these Philippine specimens you will see
one of the most distinctive and beaotiful shells
af the Far Easterm walers, Lombis willepeda
This is closely related o the Scorpion Shel!, hut
the experienced observer will distinguish it by
the (two prominent notches at the top forming the
letter W amd the stubby ootches nlong the side.

In the lower center our plate shows the Lolilen
Cowry, This is the most highly prized shell on
the puge. To the nght af the Goliden Cowry you
ver the famous Triton Shell (page 39, which
is- the prototspe of Tritem’s trumpet wsed in
mythelogical pictures.

This page iz noteworthy alse for the dender,
curved, green Tooth Shell in the upper right-hand
cormer. s scientilic pame, Desdodipm el planti-
wum, means Elephant’s Tooth. A small white va-
riely of thes shells was strung by American Ine
dinng to make necklaces; amd for us=e 35 wampum.
The shapw of this zhell, which appears to have
perther the spieal of (he univalves por the clam-
like couplets of the Blvalve, betrays that It s in
a ¢laxs D jusedf,

Color Page 68

Early in the war; &ew Caledonia, in the South
Weific directly east of Awnstradin, one of the
worlds mportant outpests fer shell collectors,
becitme a base for military operations, As 5 re-
silt, in May, 1U4E the MNatlonal Geographls Se-
ciety received fromy L, Gen, Alexander Patch,
since deceased, goe of the fines! shall collections
senl back to the United States from the Sputh
Paviic. You see berp somie of the notable spoci-
mens of this collection, whioh has boen tumed over
b the U, 5. National Musoum in Woashington

Compare the Trochus i the lower right-hand
torner with the fire and highly peiged Pleweo-
tgmaria of page 71 Thes are closely related,
as you can sec from the shape, bul quite different
i detwdl,  In the dpper lelt comer yol see the
famots Scorpion Shell.  This shoald be compared
with the lambis n page 67,  The Scorpion
Shell 15 common i the South Sexs, bt highly
distinctive and cusile fdentified by des six hooks
At the bottom of ihe page you will find theee
Cowrics,  Althdugh not so mre as the Golden
Ciowry of page 67, jhis shell is cherished for arnoe-
metitnl value Inthe Sauth Seos,

Color Puge 69

In our shetl tour. pege 6% carries us south of the
Fhilipgines to thy Egquator amd the hesrt of the
East Indire Here, aroond the Maoluecas, s found
a bafffing profusion of the worlid's- most bindliant
shells,

(On our poge the most arresting fem from the
viewpolmt of the expert shell collectir i3 the
lirge Meto in the upper cight-hand comer. Study
it carefully. You will realize Lhat i hak a lefe-
handed speral. The penus shown s aght-handed,
=0 that we have here 8 rare and unusual specimen,
Maost all other shells through these peges nre
right-handed. The only exception is the Jeft-
handed whelk on page 43. whelk species 15
slways |eft-handed and 18 distinrpisheéd lor that
reasor, but individus] specimens are not Tare
Cur  left-handed twist, shown hore from the
heaches of the East Indies, would create a
sérisation in the templeés of okl India where left-
handed shelle are sacred objecti

Color Page 70

A few especally pecilinr-shapes are gathererd
on this page; but vou will alen find many fmas-
mative designs scattered throwgh other pages in
this series. The terraced] shell in the upper left-
hnd ¢orner shodld be compared with the small
Caneelluria trigomestoma in the uqn?r irft-Taansad
corner of page VL. Tn the center at the top wo ke
two incredibly slender Terelmas,  Compare thess
with the spices related to them (poge 373,

At the Dboltom wou see the heautiful Venue
Combs, choracteriged by 52 curving spimes.  This
extraordingry shell i fairly common, but hars) (o
fimd with the lung brittle =pities anbroken:  This
belimgs 1o the Murer group, which produces more
capricious spines and ridges than any other 1vpe
of shell. Filve other specimens of the [antastic
Murex can be counted on this page,

At the bottom, to the mght of the Venus Comls,
we see g sioking example of the Carrier Shell
This 15 o univalve. with o flal spiral. that collects
smaller shells, bits of stone, coml, or rofuse,
cementing them on for o perfect cymoutlige. 1t
resombles so cxoctly the botlom where it Hves
that it b ssrtually impossible 1o pick up chsually.

Cuolor Page 71

You sce here p pege of shells pronounced by
the L. 85, Notremal Musewrm, Washington, 1D, . a3
amang the rarest in the warld. To be rated rare,
from o Collector’'s -slandpoint, a shell should be
scarce, 1t should be a distinctive species or type,
of which pessihly only ane or two hizve ever been
picked up,  The dikcovery of rare shells is the
ammbition of the most expert collectors, and maoy
be the high point of a career.

Form and color are mot criterm of Treneas;
the rare shell may be unattractive to the eve,
For thiz rewson it usmslly takes gn expert 1o
detect them.  The thousinds of omateurs who
stk =hells are more apd to look for porfection
amd by, and doubtless have cast aside many
rare discoverics without a thought.

A sport or 4 freak of a species may be o pire
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chell, vided its ¢onditidn 8 naturdl @ growlh
and not merely a distortion.  For emmple, on
age 60, upper eight-hand corser, cin’ set §

eit-honded Mels, This could iy for a place
amung the worlid's rarest, because the other shells
of the same species are right-banded, This sport
i= probahly the only left-handed Melo ever found.

erhaps the rarerst on page 71 B the small white
shell in the center of the top line.  Thi= wos found
b thi late John B, Hepulerson e, ol the U5
National Museum, when he was on an expedition
to Barbadoe, The lange cone, topecenter, is the
famous Plawredomarss salmiona. Theee are o lamge
number of fossi] forms of this shell| but oniv a Tew
live specimens have ever been found. These have
been dredeed up of the coast of Japan in 600
futhoms of water by trawlers looking for big
cribs,

Formerly, when o Pleurotomarii wie discovered
It became the possession of the Japanese Emperor
A few specimens in this country were
oul at nopreal sk

Color Page 72

These platoons of little shells; mewsurmg ghout
half an inch or less, give you a ghimpse behind
the scenes of the vast world of tiny shells:  About
90 percent of .:lfli -.h;llisi: A emnllhulﬁthufuuhulhﬂ
larmer £ s iy ¢ up the of colloc-
tlnrﬂ: qnvpﬁn;t full-grown. shells are hurely visible,
like o speck of dust, The very tiny types. smaller
in size than those shown on this page, ds 'not have
much color, Most of them are white or trime-
lucent, fike a bit of miea.

The two botlom rows are Nentinas, hand-
somtesl of sen snails,  The lower rght-hund group.
just nhove the Neritinas, are Mottled Daove Shells.

Color Page 73

Here vou see high spols from the famous pri-
vate rollection of Frederick A Constable.
consisls mostly of marine shells, selocted for
their excellent quolity, nnd totals about 50.000
species,

Shorthy before his death, Mr. Constable donated
12,000 selected flema 1o the Amecican Museum of
Natura]l History in New York, In recent vears,
after o study of the collection by Dr. Rov W,
Miner, the balance wzs bequenthed 1o the Mu-
aeum by M Unnstable, now deceased,

The sources of the imens shown inoaur
plate reveal the global origins of an aszemblage
such a8 this: Indiam Ocgean, China, Phibppmes,
Thsmania.,. West Indies Austmalin, Afrco, and

Color Page 74

For some mystérious reason, almost all of the
gparals cof umivalves are right-handed.  That s
they curve clockwise as the animal puts out his
head, This i= the same direction of twist as the
thredd of a screw. Wheéther Lhis right-himled
curve 18 a coinchlence, or whelther it i= due tooa
law of physice or blology be vel undizcovered. =
nol known,  Rarely, one of these right-handed
shells is found curving to the left.  This is o sport

ot 4 Treak nnd s such it hes special value for
the culloctor.

The fe specimien af Murex on page 74 1= j
member of a laree and very ancient family of
shelle found in all the seas. Thev develop fan-
taktic spines, knobs, borns, amd fing as projections
fram an atherwise normal turbinaie shell, "The
Muorex has 2 rough appearance, and [t is u tough
actar. It fs o menace to oveter beds; it bores

holes through the hardest shells and fensis on
the occupant,

Classical history lus many references to the
Murex. This tvpe of shell collectod in Mediter-
raneafl walers was the source of the famous
Tyrian purple.  This mollusk dye came in deep
red, blue, violet, black, and green. but s most
historic color was purple.  The roval houses of
Perabn, Babyvlon, and Svria all wore Tvnan pamle.
The wealth of Pheenician merchants was derived
from Murex dyves

Color Page 75

About one-fitth af the species of mollusks in the
world are bivalves [ Polecvpoda, “hatchet foot™ ).
These are the clams, owsters. mussels, and their
variations. They have two mantles for producing
their shells. ane on each side of the animal. These
mantles build the whells (called valves) with
almout perfect avnchromzation.  Eaxch valve has
any oapex, of gmba, from which spiral Jines of
growth are pushed out i ever-increasing magni-
tude, Each increment of growth is usually marked
by lLittle sidges. These are not like the annual
rings of trees. No one can tell the age of a
hivadve by coumting these growth lines.  The size
of bvalves runs from timy ones like a pinheadl to
the ginnt Tridarna which may meastite four feet
NCTOSE

Maost hivalves are slow movers. Thev either
attach themselves o hard surfuced. [ike the
oyveters. or burrow o the sand where they hide
lngily. However, a5 'we have =een ofsewhore. the
cotplingd gre very active in the shallow surf.

n the lower nghi-hand corner vou will ser a
small species of the mighty Tridacna,  Although
this ane is anly ibout three inches across, others
will grow Lo three of four feel and may weigh 300

1t is said thet pearl divers have bem
drowned when the mighty valves closed tight on
their arms; trapping: (hem underwater,

Hecinee these mammaoths of the mollusk world
have heen m ogeedt demand—they are often used
ax lasine for holy water in chirches—they are
scarce, Lollectors report that it takes six men to
dislodge them from reefs 60 Feet under the water.

Color Page 76

The marine mollusks are s0 celebrmated that one
matinctively belittles the land snails.  Yet these
last meike & viried and world-wide famma. If the
sra had never cost up a shell, mollusks would stifl
b famous {or their dynamic spivals and the bnl-
lkimee of their colors because of thoss which
inhabit the land.

The land snail likes moisture, He is found in
damp spods under rocks or on the shady ade of
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Shells Take You Owver World Hormzons E3

Mallupul Gengtuslile Phstogtnstes Jeiis T
Big Enough for o Childs Bathtub Is Hall a Giant Clam Shell

The httlp wisitor o the Smutheoninen Insfltotlon =2 st o g 1530-oomd veihve of Triderma #ea from the
coril roels of the Sowth Pacific (opposite page).

L. L

Shell uf the Batler Shellish Is Big as @ Football, Tis Muscular Foot Even Larder
| mrmisn on Lhe Giresl Marmser Heel, | gl Wigdeimg ressmibles 6 Wiilerisiwlomn i e Anol Pellledn
'||, 'Il'!! ' CECILERY WA o« |!_!-||' Vel Dt rich apricel Iin =5!_' LMD & :'I_r'_' s 18 |'|l_'-- A= LTS _!|___'||
0 e natives 88 EEKel, sanorpan, drmang vessel, snd éanoe Dall he muscular fool, too g to draw

maide, may dodtlsle the ereature s length when [ully extended, sod weirh several poonds.



54 The National Geogrophic Maogazine

Set in Soft Velvet and Covered with Glass, Shells Make a MNovel Card-table Taop

s Rev Halverson atied ber dasvelder, of Duloth, Minnesols, finmd a novel e for souvenis of g
Florida vhacatiorm: On the leld slde are sieveral rows of seallops (Pecten gibilodr, peme 46, Ko, 51, and lowe
Heht Tellen Shelle. The bottom sheli in the background bolds specimen: of the King Helmet and Frog
Concly ( Stepmefras rarinug .,

Greek architects coalled “diversity with omilorm= 41 the world-wide distrbution of these creatures

iy, Each smatl has the same archileciure—a wiose balitarts are separated by vast seas.

simall round tvpical shell. Most of (hem have th

I"' !I |I'.'|I'T.I i irkings | Hut what 4 wonderful Caolor Page B
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i _ i i cuttinge Lhe same abhel | 1 hix i !II! i LTy=
Color Page i mon Laant Coneh that may be found [ving on

This plate shows o Few tvpical specimetis from  the beaches of the Flordda Kess—a veritnhle, art
fhtr wvast Tree langd Taumy thot inhabits Th gem rolled up by the wavis unappcociated, unless
Phalippines Phie spchitectyre i v osimilar o seiemehiosd s E...I-- It up and explores its marveloys

the land and tree smails of Cuba that one marvels consi raction



Skyway Below the Clouds

By Carr R

. Margwirn

Hiustrations by Natianal Geagraphic Phatographer Ernest 1. Cottrell

DEDICATION of Skyway 1 as

I the Wright Way, in honor of the Wright
brothers, opened a door long closed to

the aversge amateur fiyer.  Plunned especially
for the use of private planes, the new route,
when completed, will s« simplily navigaticn
that any careful amateur can ily it with safety,

As gne of those amateur flvers, | saw in
the Wright Wav a chance to use my GI Jighi
training. Six weeks ofter its dedication 1
started o round-trip flight over the route in
a personil plane.

With me went National Geographic Society
stafi photographer Ermest J. Cotirell, who
wns even more of an amateor than T T hod
a Private Filot Certificate and had flown 175
hours in small mirplanes.  Ernfe got his Sig-
dent Pilot Certificate n fow days before we
took off, and did not Ay solo until after we
returoed.

Some of our flving friends implied that we
were nol amateurs but profesionals—profes-
sional dodos; We couldn't blame them, for
oiir transcontmental flight took off on a train
to Wichita, Kanszas,

In Wichita | began to believe that 1 should
have staved a dodo, and at home, The man-
sizedd wind blowing down the runway at Cessna
Atrcraft Field was more than T had bargained
for. The company pilots loughed about my
eastern caution and Insisied thot in Kansas
they just ignored it,

Regional sales er “Duteh™ Ihuttan
introduced me to Cessna 41002, the four-place
airplane loaned by Cessna Aircralt Company
for the trip:

The 692 wns n perfect lady. She forgave
my clumsy efforts to take off and land, and
in the air was a far better fiver than . She
and Dutch soon taueht me to handle bher aned
the wind safely, if not always gracefully.

Stowing Baggage n Problem

Stowing our 300 pounds of baggage looked
like an easy job., Weight had to be distributed
fo kﬂ!p the ship in trim in the air; but there

was pienty of room and spare load capacity,
Parachutes, camerns, ilm, emergency kit, lirie]
case, and personal gear all had to be stowed
to be available when needed.

By the time they were all in place, Eriie
was wondering aloud 1 1 really had to have 13
poursds of miaps: und T was sure he had at least
twice as much flm as he could use. We were

B

still rearranging the load when we returned to
Wichita: seven weeks later,

The pirways weather forecaster assured us
that the weather was VFR (visual flight rules,
fs  distinguished from 1FR, or instroment
light roles), and provided wind directions
and velocities nhove the surface,  We selected
n crufsing ahitude where there would be a
helping wind and took off for Tulsa, Okla-
homa. At that point we should come onte
Skvway [-N, the northern section of the
Wright Way.

No Route Signs Aloft

The moment we cleared Wichita we were
out on an unmarked bighway, 1t was like
driving a car on a secandary highway having
no route, direction, or distance sitms. The
third dimension of altitede, changeable wind
drift, and the lack of cloud-botne filling sti-
tons complicated matters.

I'd allowed for altitude and wind drift in
the flight plan and had studied the eourse 1nid
out on my chart. Stopping for directions was
out of the question; so every 10 minutes or
20 I bad to identify on the ground a check
pomt previously selected on the chart,

Miss more than ane of those check points
nodd we'd be lost. T weather turned bad ahead
and we wanted to land, we'd suddenly realize
that we had no ides of the location of the
nearest  girport,.  Turning back woold  be
etjually hﬁ[l-:-lr.s.s* for unless we knew where
we were, “back™ could be anywhere,

The sepunred-off section lines of the Kansas
plains gave the country a checkerboard ap-
prarance, beautiful to Jook at bui confusing
to pavigation., Until T learned to use the
section lines on a diagonal course, 1 depanded
fur check points on towns, rivers, and ml-
rosds.

Suddenly  the checkerbonrd  orderliness
ended, and we knew we had crossed the State
line into (klohoma * When Tulsa appeared
o the horieem, we neglected the charts and
compiss o enjoy the ACEOETY.

The tower operator at Tulsa Municipal Alr-
part didn’t know i, but be started an arey-
menl when he reported o ground wind of 435
milés 4n hour, several miles [aster than our

® bow, ln the Namnoxan GrrmEiray Mooy
“apeaking ol Kansas” August, 1937, and “So Okly-
homa Grow Up"  Muarch, 1941, bath. by Frederick

Simiprch,
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he chart and ke latest weather report be will compile 3 detailed flight plan, This hop was & shde trij

0 oniee the monument oot e Geureis mowntain, seuithern anchor of the Appalaciomn "Fril

inding speed. T knew that wind was going  an hour photographing the tall white dam
pake it difficult 1o keep 692 on the ground the beautiful coves, amd the Dridpes crissing
evien if 1 made a successinl lunding, Ernie  the lake, Sail and specdboats crossing the
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| gol the ship down, a gust of wingd wouh This time there was no argtiment  ghout

it ber off gnd 1'd have it all to do over agaim andling. on Monkey Islund Aimaort, in the
Ivi the markine area 1 held the shio againsi center of the Lk

Lthe wind with power and brakes while Frne [he feld was the gateway 1o a vacation

hincked the whedls He then held the 1zl Fl afdisE—withoul a vacant hotel room.  Our
wn while T tied it and the wings to mooring disappointment must have been obyious, for

rings and secured the controls. field owner Merrell Andréws afiered the use
b Lh "."."|I|'r--' Hur: L after luncheon | if !-.I'||-:- ahbanrid kis caln crriser. [ ..'IZ-'!'

met the pilot of oo aitkiner which had lanide ng: float was only 100 yvards from the hangar
behind u=.  While he was helping me interpret  and the water off the stern of the boat lookesd
the weather maps, he 2aid, “1 thought they so inviting we let the baggage go until aftes
were going to have to shoot vou down | AW L

By eéarly afternoon we were over the mian- A\t bedtime we discovered thal there were
made Lake () The Cherokees, in northeasten no screens on our floating hotel room and wen)

Oklahoma, Ernie was busy for more thai looking for svne mosgquito nelbting
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Wright Way (White) Is to Flyers What the Linealn Highway Is to Motorists:

Breaklnst was scheduled for 9 o'clock al
Mitshurg, Kansaz: 75 miles away, amd 8
o'vlock found a dozen ships in the air carrving
panrly 30 lusty appetités.  The others were on
time, but 1 got off course and we were late.

Owver hueon, cees, and coffee T took n rib.
bing from other members of the group with
less experience who had made it on time
slower ships, We met several families with
small children, two dving formers, and two

K5

men who had been personal pilots for more
than 20 vears.

Just before we left Springfield for St, Louis,
the Wenther Bureau reported scattersd lower
Clouds at 4,500 feet and & 30-mph head wind
below them, Flying in the turbulent air below
ihe clouids would redoce our normal air speed
of 125 mph to o ground speed of 95 mph, and
we wioltkd require more than two hours for
the 200-mile fight.



Nine (her Skywavs Weave s Network of “Huhways” Below the Clouds

I decided to tnke advantage of a 35mph
tutl wind reported to be blowing at 6,500 feet,
just nbove the clouds, and My o dead-reckoning
course with the madio beams for guidance.

With the help of that tnil wind we would
have a eground speed of 160 mph and be in
St. Louis in an hour and a quarter, provided
my navigation wius as good a1 thought.
Actunl ground-to-ground  time from Spring-
field 1o Parks Metropolitin Airport ot Enst

K

St, Lomis, Thnods, proved o be 70 mimutes,
for a ground speed of more than 170 mph.

We were never out of sight of the grouml
for more than a few seconds, and the radio
range stations kept us informed of weathor
conditions ahead at 30-minute intervals
Special hrpadenste would have warned us of
any sudden change for the worse.

This was making fyving pay off in a hig
way, anid we were becoming miore aml more



7 oanesville Needs No Aerial Marker: Its Famous *Y" Bridge ls Unmistakuoble

n nioneers on the old Natiomal Reond knew this Obio towin, where Muskingum il Licking Bivel

Fiv '
ittt by | ' LYwodee, then o covertd wysnleh &an Frigedt 1my 1814 swch pde] lenddniar it ndten 1 prriak
Fver's Lest puidepis Wherp monp oxiet, nn nerial marker with & town’s pame ooy save a jost fiver, Molonsd
kines directions herg are amaiedl whenh k] to "o 1o the center of thi bndes amd e eI

delichied with &, We had burnéd just & litthe  pilot on the frst established air-mail route
andier 10 eallons of gasnline, which, a . from Washineton to New York* At tha
fri

cents 3 eallen, rost less than the caly fare  time there wias no  provid methiod
hetween field and boted in 5t Lowois novieation, and Mr, Shank told me,
Next iy we headed for Indisnppolis, In-  rich experience; how painted markings woild
cliara, |'_'- PR of Vandalin, IMinois,-and Terre VTR I"'I-:""I
Houte, The weptherman reported muamefols He recalli] that the masmetic COmpiss wias
bl thunder shiwers en route, and agnin hi the anly navieation instrement thea avallable
wias right. We had to wo pround three of 10 the cross-country ilyer, and thot many
ihem: and arrived just outzide Indianapolis  planes lacked even that. When he confessed
o findd theee mare holding 4 convention right  to hoving been lost even with modern instru
aver the cily ments and mmdio, 1 Telt moch better about o

T his

Fearing ome of the earlier ones micht smegk own wanderings,
i hehlnd ug we turmed bock and Innded to Leaving Indianapolis, we few over whnt wis
wiit it out. aod were more than an hour late  probably the country’s first marked e route
landineg at Indianapolis, This was the other Farly pilots had found navigation so difficull
sicle of fving, mnd we were no longer sb certain WikD the sketchy maps available that they had
it was the only way to travel. PHenit their own (oone ancd. money 1o paimnt SIS

an Lthe roofs of buildines hetween Ini

. ) R / inmuipolis
A Veteran Adr-mail Pilot's Memnarics |
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{HE NI Tl |*;I Ures, | _='"| ok Leted LULS DY the Tmil of the Akr Mail,™ by J. Purker Von Landdt
TRt ,|_|;||.-r| mgmetr Bob Shank. who wak a amiary, 19440,



Skvwiy Below the Clouds N

and Davton, Ohio,  As we looked down upon
the busy countrvside below, we wondered how
much it had changed since them, Certainly
there are now plenty of check points,

Our course paralieled U, 5. Route 40, one
oi the network of transcontinental highways
which developed in the wuke of the Lincoln
Highwny. When it was completed, in 1925,
the Lincoln Highway became the first marked
el mapped  romd extending from coast Lo
coast,  Like the Wright Way, it was planned
anid developed by an orzanization of private
individuals, using their own time and funds.
11 did for the private motorist of the day what
the Wright Way s designed 1o do for today's

and the future’s personal Avers.

Over the Home of the Wright Brothers

Within an hour we were over Dayion, Ohio,
home of the Wright brothers and of famous
Wright Field, which we could s off to our
right as we continued east toward I‘Etlﬁhurﬂh,
still following U, S, 40 and the Pennsylvania
Railraad,

Near Pittshurgh the confusion of highways,
railroads, and small towns increased to such
sn extent that contact navigntion in the hazy
weather became very difficolt.

Thanks to u vigorous air-marking progrim
carried out since the war by the Pennsylvanin
Aeronautics Commission, we found all of the
larger: towns marked and had no trouble
dtaving on course, even with haze and smoke
thick enough to limit vigdbility 1o three miles,
Towns neither of us had ever heard of will
be long remembered for their hig yvellow air
markers,

Pittshurgh was first recognizable as a Iarge
area of brown haze, much denser than the
blue prmosphieric haze to which we had become
accustomed.  Penetrating that haze to come
in over the Golden Triangle was well worth
while, Here wias one of the sources of Amet-
ica's might (page 117), Spread out over the
hills and in the valleys of three great rivers
lay the homes, offices, and mills of the peaple
who make the steel for which the city is
famous.®* Our interest was quickened by the
I v that =ome of that steel hod gone
into our sturdy ship,

Southeast of Pittsburgh, en route to Wash-
mgton, D, C., we fournd the Pennsyvlvanin
Turnpike olimbing into the Appalachian
Mountains helow us, and took pleasure in our
ability 1o ignore its turns and tunnels and
therul_u-' more than double the speed of the
racing vehicles on its surface, Tt=eli &t chapter
in the saga of speed, the highway's broad sur-
face forms a guidepost for the fyer,

The great green mountains unrolled below,

anel soon we Tound the Polomae River, with
a rafroad on each bank.t On one shore was
the abandoned channel of the Chesapeake anl
Chio Canal anid a modern highway.

From the flver's vanthee point we were
looking down on the history of transportation
in the New Woarld—trail, river, canal, rodlrodd.
and auto highway, The river, which had
opensd 8 pazs for the older forms of trans-
partation, now alss serves as a guide for the
airplane, the newest.

Before we were clear of the Blue Ridge
the tall finger of the Wiashington Monuroemnt

appeared on Lh:E- horizon, and we knew that
Wi thuu'lri findd the city free of ite heat hiee.
Froie's cameras clicked husily a5 we crossed
over the Pentagon, National Airport, and
Alexandria, info Marviand w our hume base
at Hyde Field near Clinton.

As we settled in for the landing, T caughi
u glimpse of field manager Chris Martin stamnd-
ing near the landing area, arms akimbo and
hesd to one side. He had a vital interest in
that landing, for it was his final approval ns
flight instructor that had let me make the trip.
Chris had further backed his belief in my
fiving judzment by arranging. through Deld
pwner Arthur Hvde, for the loan of Cessno
692,

Cheis and ground school instructor Austin
Howard had spent many extra hours working
ottt the trip with me (page 97). Thank= to
those briefings, many potentially troublesome
situations never developed.

A Panorama of History

The southern and western sections of the
Wright Way still lay ahead; we were soon in
the air again, beaded southwest (page 929,
The Potomac River was once more our guiide,
and In 15 minutes’ flving over ils channel
we crassed a whaole series of historicnl land-
muarks,

On our left, the Maryland shore held Fort
Washington and Marshall Hall. The colonial
seaport of Alexandria, and Moumt Vernon,
home of Ceeorge Washington, lay on the Vir-
ginig siide.d

® Bea, In the Nariosar Geocearme
"Penn's Laod ol Modern Miracles™

Macanise:
by Jalin (Miver
La Goree. July, 1035; and “Steel; Master of Them
AIL" by Albert W. Atwood, Apeil, 1947,

FSee, In the Namowsr Giosceavsic Maogasss
“Potomac, River of Thedting,™ by Albert ‘W, Atwood
}lu!y, 1oas;: aml “Dewn the Potomse by Canoe”
w - Ralph Cieaw, Adigust, 1048,

t5See. In the Narmnxar Groonarnm Macanss
“Washingion: Home of the Nution’s Great,” by Al
hert W, Atwood: amd “The Wushington Nathonal
Monument Society,” by Charles Warren, both for
June, 1947; and “Home of the First Farmer of
Amirlew.” by Warth E. Shoulls, May, 1924
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strated i full color what happens when water
is allowed to get out of control. The water
behind the dam was & rich chocolate hrown
from: the silt washed down from farms in the
hills to the north and west. We could tell
which section had had no rain, for some of
the creeks draining into the dam were clear,
while others wete even darker than the reser-
voir itaelf,

Lost on an Unmarked Highway

Five minutes after leaving Charlotte (pgge
103), we crossed’ Catawba Lake into South
Caroling and were ance more dependent upon
compass and map alone.

There wis a big summer thunderstorm
Liuilding up on our lell, and both of us became
so interested in watching it that we neglected
navigativn. Suddeniy | realized that we were
awuy off course,

I was ihe pilot on an unmarked highway,
and I was lost.  ['d been lost in the air before,
Lt this was different; 1 was now responsible
for Emie, who had had nothing to do with it
It was just as well that he hadn't checked
out as o mind reader.

Telling myself that 1 still had gas in the
tanks for more than three hours’ fAving, that
visibility ‘was more than 10 miles, and that
the ceiling was unlimited didn't refieve that
sinking sensation under my safety belt.

Remembering the rules, 1 continued on the
old heading until a fair-sized town showed up
helow, and then cidcled it trving to tie it to
the chart.

Neither of us could be certain about that
one: but there wns another a few miles awnay,
s0 we flew over to try there. Almost imme-
diantely we identified Honea Path by its air-
port, o railroad, o main highway intersection,
and large mill buildings on the north side of
town, all indicated n the chart.

kxetting bock on course was 3 simple matter
of working out o new compass. heading and
flving that to our destination. The thorough-
ness of Chris Martin and Al Howard had paid
off again, but an air marker would have saved
us 20 uncomiortable mimites and several pal-
lons of gasoline,

At Villa Ricd, a few minutes' fhight west of
Atlanta. Georgia. Mr. and Mrs. A. H. Stock-
mar are turning their ancestral home into a
personal flyer’s paradise. When completed,
Flying 5" Ranch will be 5 worthy rival oi
any weslern dode ranch, The main house is
built over a partly worked-out gold mine,

Mrs, Stockmar mei vs with a jeep when
wie landed and insisted that we stav {or a
et luck dinner in the kitchen, What n mead!
Cold shiced country ham, ired chicken; hot

corn bread, green beans, com on the cob, sweet
potatoes, bowls of fresh butter, pickles, rel-
ishes, iced tea, and piel

After such o meal I'd have preferred a
hammock under g tree, ot instend we touresd
the mine, the hangars, pactly  completed
tourist-style quarters, and the dam being
built to provide a lake for seaplane landings
amdd fishing for guests,

Mr. Stockmar offered me the use of his pet
Tennessee walking horse, Flattered, T made
the misiake of accepting. That horse wns a
barn Rebel and showed her disdain of a Dan-
vankee {lver by refusing to use any gait but
n sliff-legged irot.  The others were polite
enough to laugh only when they thought |
wis (oo bitsy 1o notice—which was most of
the time.

West of Montgomery, Alabama, we ran
into u local thundershower that had grown
up to be a full-sized storm, and had to tum
off course for a landing at Livingston. The
field was small and appeared 10 be deserted.
| drageed over it slowly at 100 feet to check
before landing,

As we came pround again for the landing,
a car turned in off the highwiy and the driver
got oul to signal o into the parking area.
He was the Held manager, who had seen us
letting down over town and had left his seat
at a Fourth of July baseball game to meet us
and offer any help needed. At our insistence
he returned to his ball game, after rieginge a
window %0 we tould use his phone to check
weather before procesding,

Al Howkins Field, Jackson, Mississippi. 1
had the thrill of Aying a plane equipped with
the new Goodyear crosswine landing gear.
Landing safelv with the conventional landing
gear requires. extremely  careful  bhandling,
unless the wind iz blowing straight down the
runway. A moment’s carelessness cnn result
in expensive damage and even serious injury,

Using the crosswind gear, 1 headed the ship
off center of the runway to correct for the
wind drift, and a casterlike device inside the
wheels brought them austomatically into line
with the runway when they touched the
gronined.  “The new gear requires no extri con-
trols and is so simple that 1 could use it suc-
cessfully after a couple of tries.

By reducing the number of rooways re-
quired, this new gear may minke possible safer,
less expensive airports in many places where
there i now no room for them.

A Versatile Airpart

Three miles outside Jackson, John Cleve-
land runs the threesring-circus he calls East
Jacksan Alrport (pages 87 and 983, Johnny's
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mettn i “Service,” and he provides it in the
form of o good coffee shop and tourist cabins
right un the fiekl. 11 you prefer o stay in
town, his service car takes vou there without
charge,

To add to the fun—and the income—the
fieldl has & dirt track for midgel noto racing,
and there was an auto auction in the muan
hangar once a week, One of the field’s small
training plones was equipped  with  Joud-
speskers and Aown over the ity to send down
music and advertising patter. The morning
we wire there it was being used to boost a
local political candidate,

Both of us became so Intrigoed with pic-
turemaking nt Vicksburg and along the Mis-
sissippi River® that our flight plan had 10 he
amended to include an extra fuel stop at Mon-
roe, Louisiana, Tt was the only time on the
trip that we failed to rench our scheduled desti-
mution’ for Inck of fuel, We always planned
our flights o allow an hour of fuel reserve,

Some  minutes west of Monroe, Ermnie
pointerd  to  the fuel-pressure gnuge, which
was jittering badly. 1'd poticed it earlier
amd, assuming the worst, a fuel pump [nilure,
had already decided on a landing @t the nearest
alrport,  The last check point marked on my
running flight Tog guickly indicated that the
closest field was at Shreveport, 15 minutes
whead (page 96),

(Cessnn had thooghtiully provided an auto-
matic, gravity fuel svstem which would keep
gus flowing to the engine even if the pump
failed compleiely. But this knowledge didn't
prevent us from keepitig 4 nervous eye on that
gauge until we had cut the switches in the
parking nrea of Shreveport Municipal Airport.

Next momuing 1 watched while a CAA
licensed mechanic blew out of the fuel gauge
line a big gas bubble, caused by the high
temperatures of the day before. When a test
run of the engine on the ground showed that
there was still zome trouble, we overhauoled
aned cleaned the entire fuel system. It was a
wise decision, for there was a tiny crack in
g fuel pump part which later might have
caused a complele {ailure.

“Posing” Landscupes for Pictures

When it came to plctures, Ermie was in
command, and it was my job to put the ship
whete he wanted her, within the lmits of
safetvy and Clvil Air Regulations. Usually
he wanted her lower, slower, and closer, hut
the summer clouds west of Shreveport grew
so st he kept calling for more altitude and
more distance to get them in his cameria fiell,

The distance wasn't hird, but no small zhip
could have got above those clouds. We were

miore than two and a hall miles high ond
shaking with cold when he gave up. The
thermométer was down to 337 F., aml] we'd
been too busy to think of the cibin beaters.
Neither of o3 realized at the time that we
were feeling the prolonged lack of oxypen,
but the scrawly characters on my flight log
inclicate that T was

Since our leaving Washington, weather re-
ports and the weather had been almost
monolonous—high overcast, scattered lower
clouds, visibility 10 miles with haze, winds
west, 10 10 15 mph. As we crossed east Texas,
a change became apparent.  Visibility and
wind wvelocities increased; hize and thunder-
stormzs decreased, 'We saw our last thunder-
storm at Tyler.

West of Dallas and Fort Worth, the fertile
blacklands began to disappear as the ground
steadily rose 1o the bigh, dry plains of the
cittle country.¥

Hanch Houses Serve s Cheek Points

At Abilene the desert areds began o ap-
pear;, and good check points came at wider
intervals. They were, however, ensier o see
snd identily. In some sections an isolated
ranch house was important enough to be
muirked on the charts.

Tank farms, oil well derricks, and the huge
gas flares of the refineries dotted the luodd-
wape, Small alrplanes few along below us,

checking the pipe lines which cross the desert

in gll directions.

Darkness brought us down on the Wink
Municipal Airport, in the heart of the natural
gas felds. Here we found the field man-
ager, Wesley L. Stoddard, using a National
Geographic map of the United States as
an aid to students planning  cross-country
Mights,

We had a graphic demonstration of the
clarity of desert air when the Sacramento
Mountains sppeared on the horizon more than
30 miles away., When we reached them, 40
minutes later, the weather station near Guada.
lupe Peak, highest point in Texns, was re-
porting visibility at more than 150 miles,
Flving at 10000 feet, 5,000 feet above the
floor of the pass, we were in smooth, sparkling-
clear air,

Minutes lnter, as we descended to land at
salt Flat CAA Intermediate Field, the desert-
heated wir was so rough that our vertical

® Sce, in the Narmowal Groomsemne Maoioive:
“Twown Mark Twain's River on a Ralt™ by Hex K
Hirronymuis, Apcl, 1948; and “Machines Come (o
Mississippt,” by J. K. Hildebrand, Seplember, 1937,

¥ See, In the Ninosal Geoossrme Macasiwe:
“Vield of Texas,™ by Frederick Simpich, February,
15643,
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Hlore: Johnme Cleveland, owner and operator (chght), helps M. Markwith plan



From 1500 Feet, Southern Caldormao's “Carel diy" Looks Like s Plane Creometry Problem
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speed varied from 1,500 feet 4 minute up
to the same smount down a second  later
(m the ground. at 3.700 fect above sea level,
the thrrnmmﬂu:-r shot up above 1307 F, in the
sun—ihere was no shade, The mountains all
armimed the feld seemed to dance behing the
curtrim of ‘heat waves,

About a dozen Depirtment of Commerce
emplovess and  their families live on and
aperate this lighthouse and harbor in the
desert, Dieseldriven generators supply power
for the marker heacon; field lights, radio in-
strmments, and lghting, A windmill pumps
water. and the homes ond work spaces are
mate livable by small evaporation-type air-
conditioning units

A small restnurant caters o fOUrists on
near-by Roote 62, but there i3 no s«choal and
uritil recently the post office was at Van Horn,
70 rond miles pway, We were the first aerial
visitars in more than two weeks,

Fl Paso, Tesss, = n busy modem city,
apiced with the speech, dress, and confidence
of the Texans, The early Spanish explorers
called it El Pasa del Norte, ¥Pass of the
North." Modern-day tourists have macle it
a “Pass of the South,” for it is amgcnrt of entry
into Mexico, Just across the block-long Inter-
national Bridge is Ciudad Judrez, in the State
of Chibuahua, I, too, i3 a busy modern
city, but a8 different from El Paso as if it
were in another hemisphere,

We stepped off the bridge to Avenida
Juirez into g mixture of Atlantic City Board-
walk and Coney Island Midway, seasoned
with chili pepper and Spanish architecture.
It i= a paradise for souvenir hunters, ort
collectors, aml shoppers, and business is con-
ducted in English or Spanish, dollars or pesos.
The rule is, Buy if vou like—but bargain
you must.  Itis unthinkable to pay the asking
price; doing that would break up the game.

Mexican Lunch “of Hernie Size™

Restaurants, juke joints, and plosh-Tined
Aoor-show clubs provide either Mexican or
American food and drinks s prices that make
bargaining unnecessary. 1 had & cockiail
and & Mexican lunch of heruf: size for less
than $2.

O the Calle 16 de Septiembre, in the cen-
ter of the business district, are the 17th-cen-
tury Mission Nuestra Sefiora Guadnlupe amd
the futuristic facade of a luxurious motion-
picture theater.  Back of the mission are mod-
ern steel-and-stome government buildings and
an up-to-date market. An occasional burro
cart slows the heavy stream of autos, trucks,
anid buses,

Except in the residential districts with their

The National Geographic Magazine

Spanish-style homes, contrasts are the rule.
Juéirez and its le are undoubtedly Mexi-
can, but not the Mexican of song and legend.
They work and play as hard a3 any Yankee,
and seem 1o enjoy it more.

Returning to El Paso was as epsy as leaving
it—for Ernie, Ench time he just walked
through customs, while T had to stop and
prove my citizenship, The fourth time T was
nonoved enoign to ask why [ was alwavs o,

“Dion't blame me, mister.” said the customs
mspector.  “I'm just doing my job, You're
sunburned the same copper color as some of
these Indmns; and a lot of them have blue
eves anid hlomd hair, too, You just don't look
like an American o me."

The sparsely populated border country of
New Mexico and Arizgonn, from El Paso west
to Tucson, is the driest and most mountainous
section of the Wright Way, A forced landing.
there could be serious. Chances of trouble
in the air were stim, but T followed the advice
of seasoned desert pilots and filed a detadled
flight plan with the Air Traffic Control Cen-
ter at El FPazo.

I prepared the plan for this run exactly
as T had all the others, and then reduced it
to the standard sequence reguired for fAling
by rmadin alter take-offi. When 1 had estnb-
lished contact with El Pawo Radin Ringe
Siation and told what | wanted, my earphomes
sait], “Cessna siz-nine-two, this is Kl Paso
Radio. Proceed with vour plan, Owver.”

I answered; ~El Paso Radio, this is Cessna
six-mine-tw, Here i= my VFR (vizual fligh
rules) flight plan. NC four one six nine two,
Cessnn one seven zero, Markwith, Anderson
Field, 10000 Green 5 Tucsn, one two five,
thres: one zero five, ob nine twently, eleven
forty-five, four point five. This is Cessna
si-nine-two,  Over,”

After ating back to me. the communica-
tor told me he would accept and file the plan,
He then relaved it to Air Route Traffic Con-
trol Center, where a dispatcher put the exnct
seiquence on the teletvpe circuits to Tucson
andl all the radip range =tations between.

Translated, that sequence meant thaot WNC
41692, a Ceszna Model 170 plane, piloted by
Markwith, would leave Anderson Field, El
Pasa, to fly at 10,000 jeet, along Civil Airway
Green 3 to Tucson, Arizona, The plane would
fly at 125 mph, transmit on 4 radio frequency
of 3,103 kilocveles, depart at 9: 20 ., armive
at 11:45 am., and carry enough {uel for four
and a hall hours of flight.

IF we failed to terminate that plan before
2 p.m., when our fuel would be gane, all the
organized machinery of search aml rescue
would putomatically go into action to find us.
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Without the fight plan, we might not Db
miszed for davs, and even then no one would
know where Lo beein the search.

Clounds Cause Petour

Al Rodeo, New Mexico, the Wright Was
Arizona, to aviid
thie Chivicahua Mountains ( map, piges 85-84 ),
The Civil Airway takes a more direct route
over the mountains to Tucson, and | planmed
1o follow it instead] of the Wricht Way., The
stiip  periormed 50 well

swinges couthwest 1o Lloogiasg

| at higher altitudes
that we would be perfectly safe and save Ume
and Tuel,

But when we arfived at RKodeo the moun
tains were weuatrine a mantle of clouds which
AT _ill-l ane Lthinge—hange course A <hort
discussion by ridio with the Afrcraflt Com-
municator &t Rodeo CAA Intermediate Field
amended the Bight plan from Alrway to

Wrieht Way, amd we hended tor Douglas

b 115 |.:',l:| !
MNon-fyrre find airplane panels confusing; actually, v
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inly slx [or private fiving ; others are u
dowt amd 1o the neht I &

he communicaior torwarded the
plan o Tucson by felebypae
T hall an hour Inte arriving
in Tucsan, we had completed i three hours
a journey that ook davs by stagecoach back
im the 1850°s. A few side trips mto the diésert
by car gave us respect for the
who had made the trip by stope,
Returming from one such frip,
to conl off n the pool on the
Kinsley Ranch. Long famous for breeding
and supplving stock for the Nation's rodeos
Kinsley Ranch also caters to fving and motor
ing travelers. Owner Otho Kinsley and his
sons have built a better mousetrap

In the course of developing guest

Fhourh we wiern

we stopDed

W LT ITHIE

factlities
around the moin ranch house and oirstrip,
thiey buiilt a large ke to store the overtlow
{rom the deep well which feeds the swimming
pool., As soon as the lake bad been stocked

for fishine, bogy focks of sea gulls and brows



P, T BN TR Y

UELE AT L] pRliRAd o] T 2] _._A_J;-_:. ] B AR ATHYY [[E] 1] waxaE [ Ea kA Proyg gty U3 godpunho

___. i

RLHLE- R AL AP WTIREH | BLETWSS (IEE STapRAE SRR o TR STITLION] Ef1EAL  RAAR M) PMAERALEA, (A0l TR e L T T e e SR e |

By TG ._.-___-_L_._.m._ﬂ_.-.w WI——F]LFR 4 ] AYITRY _._n__.-__._.._._._r.— 15 ..._.._._-__..__- ____._.L .__L._._...__...F __.__..-.._.. _HEI .___..-_...__.—_..._I

e 1A g

ol

o BEANETREFELT S INT.
i L [ N -
ﬂ_ -..-.._._I. = ¥

P -_ .” |E.|‘

| i B ] —

PEIT




1F a0 | 3] SRR L il R un ._...” EAEELCT oy |LLES [P LLrEsady w11 BEoncad AUM AN U] EE Y ..__ =101 1% W ] P [H]. U Y[
..._._...“..”."__..J.__._:.._ .. _.._.____._.__..._._m...._."____.....-__:._._ __.____...:___._____._._.__:__“...___.....__._:_:._._:......_________.____.__:...-_“._

SN WM PaddACRsI] ...__.r___.._._ IE .._._...-.__ Booadn ..__.._.|_u.____L._ BERI R 217 ] ......u.n_.“_..m S OS] ST ....._...___:__r.__.. VIUES. ALY

el = M0 | " -
LRI Ry




106

pelicuns arrived to show the fishermen how it's
done. The wheeling flock of =sea hirds stood
out in sharp contrast against the background
of desert nnd mountains, more than 100 miles
from salt water.

Ten minutes after the passing of a mountam
cloundburst, the road wnd the desert nppeared
as dey as ever, but a miracle had been per-
formed. The grov desert now sparkled with
green, and the mountning glowed with bril-
lianmt coloss.  The hent was gone, and we
drove along under a flaming sonset that lasted
nesitly an hour, The play of colors changed
oy rapidly that only o motion-picture camera
could have captured them.

Desert Plant Flumes into Lighthouse

Some steers outlined against the sky re-
fusecd to wait for Ernie to make their por-
traits, o T set out om foot to drive them
hack into position. They drove easily—any-
where bot back, When they were tired of
me, they just faded into the brush. leaving
me hreathless and convinced that cacti shoulid
b admired from a safe altitude,

Paul Nichols, Chief Pilot a1 Faloon Field,
was our guide on a trp into the Goldfield
Mountains. This was the desert of the tall
suguarg® and the wickedly beautiful cholla
cacti, Ewery plant we saw grew thorns of
Some nature.

Paul cautiously ignited a cholla plant to
demonstrate s uselulness as a sort of desert
lighthouse. Hunters lost on the desert aiter
nightfall use jts brillinnt, lasting flame 1o
guide searchers,

Near Mesn, Paul showed us bank-full irri-
gation ditches which had been built by the
predecessors of the Pima Indians§

The thrifty, industrous Mormons who
founded Mesa in 1878 repaired and enlarged
the ancient irrigation svstem (o provide water
for the rich date-palm and citrus groves which
surround the city today, From the air, Mesn
appeared as a fairy city in the midst of its
mun-macde oass,

Smialler oases dotting the area were the
sites of the luxuriows winterlime guest ranches
which surround Mesa and Phoenix,

The large irrigated aren nlong the banks of
the Colorado River near Blythe, California,
presented another sharp contrast to the barren
mountaing and scrub-coversd desert.  The
downdmit caused by the cooling effect of the
green ared gave us a redl jounce as we crossed
its borders.

As we approached, clouds completely ol
spured the 10,000-foot-plus peaks puarding
each side of the San Gorgonid Pass.  After
Indin Rudio had assured us that the lowest
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of them were 3,000 feet above the Aoor of the
pass, we entered it and found ourselves ying
in a sort of tunnel.

Below was the 2.000-foot-high floor of the
pass, on ench side the steep, chocolate-colored
slopes of the mountains, and, above, the ever-
changing clouds for a cefling. Soon our tunnel
widened into a wvalley, amd we were out in
clear air north of March Air Force Base.

Ahead & curtain of brown smog hung {rom
the lower right down o the ground.
The charts sid Los Angeles was under it
and the radio kept insisting that | could see
through three miles of it. When a flight of
jet planes burst out of that haze ahead, I
knew we were going to stay above it as Jong
as poszible.  Sure enough, the outlines of
greater Loz Angeles appenred below, and we
cautiously ghided down to land at Central
Airport 3

Daily plane traffic at Central is heavier
than that a1 Los Angeles Airport. It was the
only privately owned field we found using
n radic-equipped control tower. The heavy
traffic of visitiog planes i= probably due to
the migny services available.

In mddition to service for the plane, the
field provides radio-equipped sleeping quar-
ters, A restaurant, and a cocktail lounge: “The
affice will rent vou a car, or have vour launrry
and dry cleaning done In 24 hours, Tt will
aleo reserve vour hotel moom, receive amd
forward your muil, and furnish you with the
Intest weather repuort.

While Ernie was busy with his cameras on
the ground, | worried the Weather Bureau and
the Chamber of Commerce about weather for
acrinl photography,

When the go-abead came, we siarted at
Cahuenga Pass and worked west over Beverly
Hills and the Santa Monica Mountaing to the
coast At Dume Point.  Returning, we flew
easi and sputh along the coast (page 103) to
Palos Verdes Point and then over to Long
Beach.

Mountains, Sea, und City

Heading north again, we found the incredi-
ble natursl setting of the area spread oul in
wdl its glory. contrasts of mountains,
sea, and city made it easy to understand the

® Sep, in the Narwowar Grocuarme MaoArIXE:
“Saguaro, Cactus Camel of Areomn,™ by Forrest
Shreve, Dhecember, 1945 and “Saguare Foresl,” by
H. L. Shants, Apnl, 1037,

| See, In the Nivbsan Grooesenn Macaerse:
ledng (ur Spanish Southwest.” by Frededck Sim-
pich, June, 1940,

TSee, n the Narvdsan Groowsenn Macorose:
"Southern Californl at Work™ by Frederick Simpich,

wovember, 1944,
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692 Sails Through Customs pnd Tmmigration on the Mexican Border—as o “Ship”™

Unlike: molorcars, plan

with Lhe health official at Nogabes, Angors, while an
pride the natives take in their homeland.

A report of perfect wedther in the San
Crorgonio  Pass caused us to check out of
our hote! hastily and hesd back east, The
tovwering peaks of the San Bernardino amd
=an Jacinto Mountains were s plainly visible
that charts and fight plan were quickly clis-
carded in favor of the scenery. Ermie
had me flying in great circles while he tried
o capiure as much as possible on film,

The intense heat rising to meet s from
Malm Springs Municipal Airport made it easy
lo understund the success of the famous win-
ter resort—in winter,

The city runs a sart of holding operation

AW

pnfering the Ulnited Stiaies
et elear quarnnting gs well a= custome= and immigrniion.
EELS | ML LiSF EXGmEmnd= I'.J"- 1':L'.'.'.I|.I.'.

enlcunt

pre clasemd s ships.  Therefore. airhorm
Hork Irom & side tnip to Mexico, the auther checks

during the hot months. Evervone who can
leaves for cooler climates: those remaining
stny indoors during the middle of the day.
Alr conditioning 5 as usual a5 heat in a Gov-
ernmient building, and clenning and servicing
swimming pools s about the most active
business in town.

Living=-room Swimming Pool

When she learned that the pool at our
hotel was closed for repairs, airport ownir
Mary Nelson ofiered the use of the now-
famons aone which forms part af the living
roam in her home in the desert.  We stepped
from the rug-covered floor right into the
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pool, and il we had climbed out at the otber
end we should have steppid into the cactus-
covered desert, A backdrop of mountains
shimmering through the beat compieted the
wide range of contrast so common in Cali-
fornia,

Taking a personal plane into Mexico can
nvolve endless time and red tape, but not
at Intermational Alrport, Nogales, Arizona
(page 107)., Here horder authorities of both
countries ¢opoperate o reduce immigration,
customs, and health requirements to a single

painless operation, Nogales businessmen
:.rnii: 5,1r1‘|.urt mannger Jack Evany with the
innovations which have resulted in interms-
tionil visiting at the rate of 2,000 persomal
planes p vear,

Exploring Sonorn’™s Capital

Declaring Ernie’s foreign-made cametas and
obtaining Mexican flight plan and tourist per-
mits required only a few minutes in a small
section of the field office. With my receipted
alrport statement, which included oll horder
fees, Mr, Evans gave me s list of Americans
living in Sonora and o schedule of Mexican
hitel, 1axi, and gasoline rates, He also pro-
vided Mexican currency at the going rate of
exchange,

On arrival at Hermosillo, capital city of
Sanura, we piled our gedr in an air-conditioned
hotel room and set out to explore. The city
presenied many fine examples of the progres-
sive plannimg  and active  development  for
which the whole State has become famous.
A large American-designed cement plant has
provided the material for an brigation dam,
State University buildings, 8 museum and
library, and many homes and office buildings
of ultramodern design.

Th-E strong emphasis placed on education

was, | thought, aptly demonstrated by placing
the elementary and secondary schools ay close
as possible 1o the I.Tnivtrj:i:y campus, Even
after Jearning that English was a required
subject, 1 couldn't get used to having 1 0-vear-
olds answer my horrible Spantsh in fuent
English.

Ernies 5 wis more than adequate—
until he tried to order breakfast eggs sunny.
dde-up,”  Finally he drew a picture while 1
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made motions in favor of scrambliing them.
It worked so well that we never learned the
proper terme,

Dingrams and gestures would not work aver
the telephone, so the hotel clerk put through
m¥ call to Nogales (o give American customs
the required notice of arrival,

The only ather formality required was per-
mizsion (o loke off (page 97).

The airport manager instantly granted this
and we set out on a speed run for home, A
hit of figuring after landing st Big Spring,
‘Texas, that night showed that we had covered
750 miles, over three Stites and two countries,
in less than nine hours. Five hours and 40
minutes was actual transit time. Customs,
a letsurely lunchéon, and nerial phitography
accounted for the rest,

Anether four fyving hours brought us down
on Cezsnn Afroraft Field at Wichita to com-
plete the round trip.  Io less: than 46 flyving
hours we had salely covered 3,600 miles over
mountalns, deserts, and farmlands, In 20
States, Mexico, and the Ddistrict of Columbia.

Weather deluyvs amounted to less than 5
days out of 533 Operating and maintennnce
costs of 5180 were about the same as they
would have been for o medium-priced car
carrving the same load.

Looking back, we found that, where avail-
able, air marking had provided a positive link
between ground and chart.  Tn planned se-
guences it had spreded flight planning and
increased ground speed by simplifying navi-
gation, Because they were so hard to find,
big-city mmrkings had ma been Important,
but small-town markers had been invaluable,
A surprising number of airports had been
unmiarked,

Skywavs Make Flying Safer

While much remains to be done, the Wright
Way and its sister Skywavs mark another long,
torward step in the growth of personal air
transporiation.

With a relatively small amount of training
nnd plenty of respect for the weather, Mr.
Average American will e able to navigate his
perzonal plane along the Skywayvs ns easily
mmud safely as he now navigates aowell-marked
surface highway in his car.

Notice of chenge of address for yowr Namionar Geocrarnic Macazise showld be re-
certed in the offices of the Nutional Geographic Society by the first of the month to afect

the [ollowing month's isswe.

For instance, if you desire the address changed for your September

nambier, The Society should be motified of yowr mew addeess not foter thaen Auguwst prst,

Be swure to mclude your postal-zone number.
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Pittsburgh: Workshop of the Titans

By Avserr W. Arwoop

With Hilustrations by National Geographic Phatographers B. dwihony Stewart,
t. Baylor Roberts, and Tohn E. Fletcher

s depentent upon natural resources,
ly upon mineral resources, &3
Pittsburgh, world capital of coal and sieel.

As the throbbing heart of basic, heavy
industry, and the very symbol of America’s
industrial power, there is something elemen-
tul about Pittshurgh, It Iy direct, natural,
vibrant, and virile. It has restless, dynamic
drive, 1t has fundamental strength, like steel,
of which it is the woarlid's No. 1 producer
(page 123),

To an unparalleled extent, Pittsburgh is a
city of producers, aml by contrast many other
cities seem like mere market places.

Underlying the greatness of Pittshurgh,
both literally and fAguratively, is the so-called
Pittsburgh seam of bituminous coal, found
throughout so much of western Pennsylvania
and West Virginin. This is one of America’s
chief sources of energy and is generally con-
sideredd the world’s most valunble single min-
eral fuel deposit

(hher seams of coal, both in the United
States and abroad, are thicker and more ex-
tensive; but there are relatively few from which
coke for steel manufacturing can be made,
aned an even more limited number whose loca-
tion so perfectly fits the needs of industry.®

Sct in u Civelet of Riches

Pittsburgh's location, plus its nearness to
coul, hns made it 4 titen of industry. Within
a 500-mile rudivs is more popualution and
probahly greater riches than in such a circle
drawn around any other metropolis in North
America.

Like most big cities, Pittsburgh is located
at a natural break or junction in transporta-
tion romtes, With some cities it is the mouth
of a river or the end of a lnke; in the case
of Fittshurgh it 33 g junction of river vallevs.

Indend, Pittsburgh exists because two greal
tivers, the Allegheny and the Manongnhela,
come together at the “Point,” or apex of the
city, Lo form the Ohio,

The result i= a marvelods system for the
collection and assembly of vast quantities of
bulky row materials, such as iron ore, lime-
stone, coal, and coke to make steel,  Trans-
portation is supplied by fleets of barges on
three rivers and trunk-line railroads along
their banks,

OF ALL great cities, probibly none is

117

Like New York and San Francisco, Pitts-
burgh has a spectacular setting, a capacity
for being een with the eye in the large, [«
Iocation has great natural beauty as well as
colossal utility.

But alas, it is handicapped as well a5 blessed
by topography, for it occupies one of the most
iregular and uneven sites of any upon which
o great city s built (page 126).

“Fittsburgh is undoubredly the cockevedest
city in the United Stmtes.” wrote the late
Ernie Pyle, “Physically, it is absolutely frm-
tonal. It must have been laid out by a
milntam gont ™

A Mountain and River Town

seriously, it i5 to all intents and purposes
B mountain 42 well as a river town. A local
Eﬂ?grili'lht'r savs that 10 percent of its surface
1= in slopes of 40 percent or more, The Jowest
elevation, at river level, is above TDO feét,
and the hills with which the city abounds rise
to more than 1,200 feet, many of them steep,
barren, and unfit for habitation.

Because of the mighty force exerted by the
three rivers through the ages, the Appalachian
plateau at this point is ermded and dissected
into a muaze of irregular hills and sharp valleys
or ravines, some deep and narrow,

One 5 amazed that human beings shouli
build in such a place. 1t {8 a city of isolated
settlements and commumities, many of whose
residents rarely visit other sections. for natural
barriers moke travel nwkward, difficult, and
circuitous,

“You may hive a friend who lives half o
mile awav,” to guote columnist Erie Pyle
again. ' But 1o get there yvou circle three miles
around a mountain ridge, cross two bridges,
g through a tunnel, follow a valley, skirt the
edge of a cliff, and wind up at vour frend’s
back door an howr after dark.”

However, beécause of its extraordinary to-
jrography, the average visitor o Pittshurgh
sees scarcely 3 dwelling in it, and probably
the only steel mills he sees are before he
resches it or after he has left.

The Tack of level land has forced a large
majority. of the basic industries up the Alle-

*5¢e, In the Navwomar Geocnasttte Magarmse:
ad ;m!ﬂ.-; P;.ml.;jﬂu_-‘ 'I;'ir‘ml_lk_;‘-r 1..; Man," Muy, 014:
gnd “Steel Master ol et AlL™ April, 17, both
by Albert W, Atwoud, o
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Magic Radar Guides Towhonts Through Fog and Darkness an Fl-r["ihll.TFi'l'l"-. KHivers

\Bourd s Drmva Corporation vessel, the captain zshows bow he staruls besds the mdurscope and give
orders Lo the helmaman. By detecting other boats, fiverbanhs, aml obstruchons, sEch equipmen red]uces
the pedlls ol novigstion when “pea soupers” blunket the Allegheny, A yaongabeli, and Ofko, Thiough the
pilothouse window may be seen the tur's cool-laden hareges, called a' “tow™ though actually theéy are puished

sheny and Monongahela, almost without & known as the Golden Triangle, Tt is one of
-i.'ﬁ':lj-.. for distances of 40 and 25 miles, te- the most compact Dusingss districts in thi
pectively, and down the Ohio for a distance  workd (pages 1210 and 121),
of 30 miles. Pitigburgh is the heart of an Here ate the main offices of banks, stock-
intlusdrial empire, but its hmbs sprawl along brokers, hotels, theaters, railroad and _|_l||~
thi banks of the rivers into many other com=-  terminals, newspapers, restaurants,  office
Uit es: ' buildine=s. headquarters of the greéal corporm
tionz, wholesnle houses, and department stores.
(v a husy day hundreds of thousands of
Pittshurgh was first settled in the imme- people enter and leave the small area of the
dinte vicinity of Fort Pitt, at the conflience  Golden Triangle, For Pittsburgh is A genern
of the two Hivers term covering all of southwestern Pennsyl-
As the steel mills spread along the river  wvanmia., [t is more than the center of a metro

First Settlement ot Fort Pitt

viallevs they pre-empled most of the level politan ared; it 15 a reglonal capiial
space: any undesirable level ground which Allegheny County, of which Pittsburgh is
thew did not occopy, together with the sigep  the seat, has 129 aties, boroughs, and own-

and precarious balding sites on immedintely ships

ndlincent hills, were taken up by the i1mmii- Pittshurgh 8 one of the few large cities

u_r,-;.|ii: hordes who came to work in the mills., which have nolt annexed contiguous com-
Those who could sfiord to do so went munities on a large scale, but there are no

inland bevond the barrier of hills, in many  distinguishable or visible boundary lines; one
et 10 -:;||||;| MEen CotmTune b ies -._.:' ;'1_'-_|_] -._]'|;1|'I'.1 |_||“|::1"I."|il:-.' s it .I!IIIIL'. -
i | o e ]
oth to escape river fogs and steel-mill smoke, = . . i
hoth it 1.|I_ pbhichy - adiete, 5 R [rade in the Golden Trandle

el generally to find more atiractive sur-
roalindines: - Even the most casual visitor to the Ceolden

I'he Pittshurgh which the outsider sees 15 Triangle is strock by the sige and activity ol
the downiown area, the small apex of the the depariment stores (page 139).

1
1
L]

peninsula, shoped like the prow of a ship and  because everybody comes lo town o shop.



Mittsburgh T‘--l-.']-i'.--'.lql of the Titans 1LY

Her Job Calls for Grt. She Inhales Dust-filled Adr to Aod Seience

v Puttshigreh’s Mellow Tnstitute a researchar foretisn o feed contaminatied afr to an sssistunt, Nanoy Butler,
i an ron [yl WE fuaes colieet U e rmaatul Resulis are regisiered on on ineemhs rnure (rEghit) Carrfial
coflbfal ol the Dow sitolacts N Huitler from dideret Anegrew’ W, Mellon, lormeer Secreinrs { the Treasiurs

his hother, Richard 3. 3lellon, fouanded (he |nsbiiate @ 101 poge 15
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Three Rivers Frame Pittsburgh's Golden Trangle, Seat of American Industoanl Might

[ bhe purdnt whete The Allegheny (left) angd Mototgaboln meree o form the Obdo, Fort Plii—{orerunne
nf Prtshirgh—wae budlt In 1738, Through tunmels, across bridees, alng oifskirting highwave, hundnds of
thotspnds swarm datly w0 work, shop, and play s the Triasele's compaat mass of sleel und stome. A white
frrnestomne pyramld crowns the 43-story Gull Buikding. the eltv’s tallist, whete executives gidde the destinies ol
A far-flung petroleum empire.  Gull’s acvoss-the-street pelphhor houses besdquarters of the Fizentic Keppors
Company, Inc., whiose interests pange {rom piston g andd plastics do rallways pod codl mines. Tn an averase
month, barges plving the rivers hawnl more Lonnage than passes thrmough the Suez or the Panama Canal.

There are very few branches of the larger  carried by the sireeicars of the Piltshurgh
stores amd relitively few specialty shopy as Rallwayvs Compans

cotnpared with many other cities. I most cities I hoive taken streetéars for
U Mionday mgzht, from scores of coal-mm=  granted, but not m Pittshurgh]  Here 60
g and steel mill towns, the miners and mill-  separate streetcar routes enter aned leave the

workers Lthemselves, g5 well &3 ther wives,  small Trianele. Outside of it a2 map of the
come in to town, The oreat stores cater 1o lines looks like the bad dream of a modernisti
every econoenic group and all classes {eel at  artist,

home io them,

. i 3 ’ 1 o Er K.
F]"..'FII:'.' veurs avn the lII'il.'lTH'."H.'JH stores Taes Confused and Complex Streetr Plan

gan to build up departments as if they were For one thing, the streel plan itself 8 poeces-
specialty shops—ijunior misses, beguty parlor,  sarilv confused and complex. Streels come to
piits, repdv-to-wear, and the like a dead end in hillsides, and in the different

I no GOther Iarge ¢ity does this tvpe of sections of the city thev do nol tun Aceording
store do soch a large propoction of the total  to the points of the compass, but at right
tetidl Dusiness, angles or parallel to the three rivers.

Hut how can such a horde of people he Then. too, most of the lines ciannol proceed
transported i and out of the Trangle in a  directly through payving territory, but must
single duy?  In addition (o those whao drive  follow very indirect routes, around, over, or
thett own automobiles, who use the trunk-line  through an unproductive area or barrier of
radlroads and the more than a dozen inde- barren hills, to reach spuits flat enough for
pendent bus lines, dpproximately 350,000 are  residentinl zettlements.
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Once Backwoods Fort Now Rules World of Coal, Steel, Glass, and Aluminum

From these bunildings belween |

he Monongabeln and Allegheny,

mrt flircet the Mow of mw maternals lnts

[irmaces and Toumlbes where theyv hecame fhe fools of modern civitkation. Georme Washington, st the aipe
[-21, waz nmong the firt to see the oatural advanfages of what = now the Golden Trangle. Sinoe 1738
with the development of industry bosed upon -vast coal resowrces, Pltisbusgh hos sproad o Tinils 1o dotens of
Wiy communities alpng the erbanks.  oedde, Eeepmnes pace with prsdocibon, has given the city many

Early one mormine 1 ook Route 21 on Lhe
sorth Side (old Alleghenv) to Fineview, or
sunnery Hill,  We climbed most of the time,
almist  precipitously, tuming and twishing,
now n streets, now throigh felds, now fol-
|.-'.=.'i:|u COonbours. now I||r '|||| nf b | |||||
now into another vallev or ravine., Much of
the time we were perched precariouziy on the
n hill. bt .=i'|'|.l_'.? the car sectiied albile
T grae

RS

Ak

to stop on any kind
Fumntculars Carry Milhons

ittahusgh i the few cities 1n the
wirld in which funicu if mountain-chml-
ng ralways, locally known as imclined planes;
ar more commonty as melimes; are an ordinar
il |'||||'-! form of mass |_-'.1'|-!|||||I_|'_i||r|
Uhey carried over two mitthion people in 1945,

Fares hitve been raised recently, but a single
e 15 2till only 5 cents; and T got a hig thrill
going up and down Ior the gramd total of 10
cents,  Six inclines are being operated, maoss

af them an the South Side of the Monongaheli

.

i1

Among these b the ploneer radio staton, KDRA, now housed in the 40-story Grant Bailding fernter]

River, aml =evern]l ¢an be meached in' a few
mntes [rom the center of the city

Che cars are driwn up the mountidn and
lowered by cable. one being lowered as the
L lheer miis=edl. The afreet-
cars byt smller ind more hoxlike,

Dhwellings on some of the steeper hills were
erected because of the cheapness of the land,
but they cannct be reached by streetcars or
even by streets and meads exoop 1o the most
rettnelabout was In lied of the Impossible
physical job ol sireet grading, the city

vides hundreds of o liehlts of wooden or

14 are smelar 1o

conerete siere Lo reach these hbuses

AE f3st @S possible, and ot a cost of several
e dlobdiars, the o .r. IS Tepiacing woadl with
concrete,  MNol only were planks torn loose
for firewowsl, bmat there 1= the
dinger of accidents becanse of loose planks
and donsequent soits for damages agninst the
City

In the offire of a dividdon’ erimneer of the

Dephirtment of Public Waorks [ faw o detailed

fYer-hresen
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In a Midget Laborstory, Lilhipotian Experiments Help Contrel a Gulliver Tndustrs

il ELiLs 1 LT LT e AN | M ENLHEEL | Banddied] with [weere iy T e el st Ak
echniminn at Pittsburgh's Gull Research & Developinent Company (p 155 A plastic mask p
i gt Eildy Lk s 1 i1 LV Rk W s el mmendet il ianls ananliicr than mallees at Al
5] i) " i i
£ .I. ii i <fi || s DI ||:. ||. | THEx | -::: | it} [ it ll:l. _iil'il WE AN i_.l || et ||| |: ifiret iy
long und rising 500 feet [rom the Dottom to longer approaches for automobiles

the 1op of the hill, 1 did not oy to climb it Descending the Monongahelas River mmoa
Pittsbiargh  andd the communities near 31 lnunch, | was struck by the sheer numbes

coubd not exist, of course, without hundreds  brndges, railrogd and  industrial a5 well as
[ bridges; it has, perhaps, more bridges than  highwily lheir frequency increased notice-

any other city in the world. ahly as we reached the city jiself

\ curosity among them 15 the “hot metn

L Lary of Brdges
. ) g : :l'lllll"'! |"'|:|--|"I| 1 Ldl !i_- L.l

i

Khe county and city toegether have more  Of corloads of molten bron apd steesl between

than 800 bridess. Not only must the rivers two plants of the same company

he bridged in many places, but so must many Most of the basic induostries in the Pitts-

vitllevs and ravines drgh district could not exist on their present
Naturally, when the Triangle empties in cale without the rivers, which sopply trans

the lute afternoon the bridees become o serious portation and essentind water for coolinge par

traffic bottleneck as the suburbanites head for noses, In fact, the entire How of e Monon

thetr hormes bevond the barrier of hills gahela {5 used 19 times for this purpose befor

older omes i allow much more space [or excepd during flood stages, the How of the
1 L Hies Nhe 'new Liras spreel Hridge 1= Fivers 1= regulated, pnd a8 constant lew AHERES
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Even o Bessemer Muost Learn Mecimoking the Hord Way

English-boen Alun (right) | grimt-nephew af Sr Henry Besemer, inventor o the converier that revo-
Tutbonized steel producion.  Young Bessemer b shown mmolten metald Bowing from an open-hearth furnace in the
Homettend plant of Carmegie-Minois Sleel Corpomticn, white he warked between college lemm R ET Eradn-
itisie from Carmesie Toech, be was |—|||-= il 1 L 1 il'.l'llll:l b JELArY Ol I._Il.'l | Siat el LT T RININ

R T . 1 = . R ] ’ - s BY " - . 1 1 IJ
of steps.  These are pools or busing, controlled  Corporation, used nedrly one percen } al
v locks and dnms and operated by the Armv'’s  the coal mimed in the waorld
Corps of Engineers. For example, the Porl A coal tow usunlly consists of 12 harges,
of Pitishurgh s on the Emsworth Pool, carrvine Q00 tons or more each, a5 comparerd

itz water level controlled by the Emsworth with 60 tons in o radlroad freteht car

[ “avieation on these rivers is becoming very
Serious injury to the lock and dam system  modern, for radar s being ussd by many of
might prove a nationd] disaster, for it would  the boats o find their way in fogs (page 118)

Close the steel mills |1j-. -|--5-.' ving them o

Vhe caplans and pilits seem ke tnm voung
wirt e Farly one morning 1 saw the damage buosinessmen: many are college graduates,
lane to one lock by a tow of barges whose Former State Semator William H. Rodgers
pilot, in the dense fog, had mistaken the noize  (old me that he was the third of four genera-
and Hehts of 3 near-by rudlroad amd =teel mill (lons of licensed riviér pilots: his grandfiather,

for his own go-ahead signal, father, and =on were the other three

. . : In 17533 the vouthiul George Washingtom

WThe Busiest Lattle RHiver in the Warld” 5 BTl h S EIrE o
oy Ky - il descri the: Monongaheln as “extremely
The Monongshela, or “Mon,” s perhaps well designed for water carriage, as it is of a

the busfest Hitle river in the world, becnnse deep, still noature.”*  Possthly he o] not ke

more than 27000000 tong of cold move upon ; . - . .
| = | F 11 ' ¥ Sag Travels of George Waoshineton,™ by William
et ] LI | - 114 ] il ] P = 1 | = _' t Hi'n — I 2y . I
L eRcn year, A single one of 115 mills, U Jescph Showalter, Nariowar Groowaesic Macasse,

Clairton Works of the Carpegie-1ilinois Steel  Janoary, 19
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Pitt University Students Learn How to Arrange 1 Window Display from Horme's Experts

Pittsburgh department stores provide valualile experience Tor members of retall salk issk, Mo

iy stuciies at close mnpee 4 window o the Josph Homme store which presents ; et lon of o b

l:.-:'|!. |":i"5"= 117 vk 'l:'l i Hhe .l HEect Oy e i Tii)ating, LT Fl 1111 "I'!- FBy '_--'.-.;.l_'!'_;:'-l_l
f the Triingte on pages 120 and I3, The Horng store eelelicut 1001E anniversary this veu

the Allegheny =0 well, for he was nearl largest food monufacturers are located here
drowned In It when domped from a hastily Although bauxite ore from which aluminom
constructed raft 5 made 15 not mined in the Pitsbureh dis
I'he fully navigable reach of the Monon-  trict. the Aluminum Company of Americn
gaheln 5 bemg improved 23 miles into vast by for the lareest unit in the mdustry, hos

new reservies Of | I ITEICAl | '-:II Wy est aways hard iis bhome ofhice here I!:II A N
Ii. |I'_i-i I i1 || an esien -;'.u- SYVEITM i || LETLS i1 :.llur_ .l EI.I:- i .|‘;i'_|-_' Y ETHl S
il FeseErydirs on Upommnirty riaiar L=

\ LT (e . Alpminum's. Gih Anmiversary
expecied o reduce uture Hood damess L

1936 the water stood 11 feet in Horne's de- Cn Oetaber B4, 1948, 1 attendied the 60th
partment store 10 the Golden B riongle anniversary of the foundine of the alominum
It i n mistake to think of Pittsburgh onlv  industry, in the industeial wction of Pitts-
m terms of conl and steel, even though these  burgh, The onginal building is not standing
are the citys underpinnine=s., Here are the  but g reprovdoction of a porton of it had been
haome offices of the world's largest manufac-  erected near by,

LLATs of many other amportant  products, Arthur Vinmg Davis, chaormoan of the board

mcluding aluminom, ¢ertain bypes of chemi-  of directors of Lthe company, who 15 now ar

cals, plumbing txtures (page [33), and heat-  his 83d vear, re-enacted the seoe of 60 yvesir

ng equipament before by pouring an ngat of melted alum
Ui o the largesl manulacturers oF elec- Um [ R | 3

trical eguipment, one of the larpest oil con Although members of the Mellon family

pames, @dnd, curiodsly enough, one of the  hoave long been large stockholders in this great



Larnedie Tech Teaches Future Printers How to Design Advertising That Sells

Lamerie lech &5 the countl 18 L [ rivine 4 flisg
sfuiknls Warn all niba ol Y DeeETanliv, ooinposition
M Acizise ponhing apedcial e madustes
corparntion, Mr. Dawvis, who, fresh out of

college, became the fArst -_-:.||||-l_'||_- of the

orginal priclecessor company, 1= siill its domi
nant fyeore and £ known in the industry a
=M, Aluminom™ himseld, .
But Pittshureh is the cite of glass as well
a9 ol steel and aluminum. Thiz is because
the sand, of which it is made, and the coal
pr niaturnl gas, for fuel, have been abundant
Irom the start.*  Glass plants, lnrge and small,
ire scattered up and down the three rivers
biut  the
late Class Company

lareest producer s the Iitishureh

Uhis concern Is also a leading paint manu-
weturer and the largest commercial disteibutor
f chlotine, 30 extensively used in water sup
lies to eliminate tvphoid .
es=enlial m the m
rubberz, vitamn

L.hilorine 15 alsno
ke of I'll.l:-':i: s, Svnlhetic
silfa drogs, dyes; i TRV
‘hemical<. . .

It was in Piiisbureh in the earl
1580°s thal George Westinghouse started 1o

1870 and

W Lifisell

manulfacture the air hrake and railroag
: |:':'
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! The National Geopgraphic Magazine

T

Ginnt Condensers, Custom-built in East Pitisburgh, Help Laght the W arld

In the Westinghouse Electric Corporation plant, workers nssemble a 60,000-kilovolt-smpere condenser for

by i bt i et WV D idls pndl ol paft pre Acdedes] by P niol LV EL T Lisi (R3] il

e Jsin 1 | f Filii @ [ ~= TR0 T HATET ks 14 - Fy : T b ) I._.-.. s E AT T [T & Il SR 1 I|I|I li
WWechime el main wWork ."I N I"i!" o L i I il the gl

From this vast plant =ome 13,000 carload homes, The mammoth bullding where 1hey

inf nsie electrical o “iI'I'.|-. nt, moch of 1t were being constructed seemed to me one ol

ilor-made. iz shipped each vear, Amoneg the  theé most vitally important plices in the whi
pelicts are motorz 10f mdustral uss finil world, = very few are the concerns which
el lrical egquipment 1o0r Streelcars, ming ciars, male this type ol apparnius.

anid raflroad trains In a tiny makeshift shack on the roof
Vot impressive was the lomg line of gen ne of these bnildines commercial radio |

Enormous alfairs they are, for Grand Coules, tation KDKRA received reports by telephons
the TVA . the Citv of Los Apnveles. Brazil, of the Hardne-{ ox eiection from a Fitisbarg
Findand, and Pern, and for many power com- ewspaper amd macke the st regularly schedd-

g 1e the inited Stalisc uled broadcast o aboat 500 listeners, mosely

10k
A sinele plece of such o |||-ii-|-|-'||: will 5 ||-§l!_-. amaoteur wireless P RS

ritars for the electric-power indistry (above).  its beginnings on November 2, 1920, whe

lieht and power [or scores of thousands ol Une of the compuratively lew lirge indus-



Pittsburgh: Workshop of the Titans

tries within the city limits of Pittsbureh ftseli
Is.the H. J. H:in:t Company, so long known
for its (rademark, “37 Varieties” (page 132).

(T Iu:mrr.lfully couipped  and attractive
buildings, to be preatly expanded this vear;
are open to visitors: in the summer season &
thousand persons 8 day visit the plant. Tao
me obe ol the most Interesting features wis
the almnst Mete mechanization of spa-
rhetti making, formerly 8 hand operation,

As a yviumng man of 25 in 1869, the first
H. J. Heinz grew horse-tadish and packaged
and distributed it in near-by  Sharpsburg
the business has remained in Pittsburgh ever
since.  The founder was followed by his am
Howard, and 32-vear-ald H. J. Heinz IT took
over in 1941,

This concern is the largest maker of ketchup
in the world, and thus is a very licge user
of tomatoes, Since tomatoes are vulnerable
to bilight, Heine does not rely upon ordinary
commercinl markets for its supply. as it does
with more hardy vegetubles, but develops jis
own storins, supplizs sesdling plants to thou-
sands of farmers, contracts io buy their entire
crop when harvested, and sends oot experts
during the growing season to help the inrmers
if blight or other injury is threatened.

Heinz is the second largest maker of canned
goups anid one of the four largest makers of
haby food. Although there literally are from
120 to 127 varieties, not the hh‘lﬂrI “57," the
chief priglucts, besudes ketchup, soup, and
bthiy 'lﬂﬂ'l'lir.r are Daked Dbeans, picldes, spa-
ahetiL amd condiments.

A Center of Research

It is unlikely that many people outside of
Pittsburgh realize that continuous research as
well as production is one of the city’s primary
functions, Laboratories; no less than mills;
line its river valleyvs, and it has & tremendous
concentration of technical societies.

As evervone knows, the electrical industry
is buased upon research,® and for almost 60
yvears hundreds of scientific projects in the
Westinghouse Reseiarch Labormatories in East
Pittshurgh have been transiated into processes
und products that make life pleasanter and
EAsier,

In the company's frst rented building in
Giarrizon Alley, Pittsburgh, three rooms on
the second floor were sel aside a= an “elec-
trical lnborptore.”  In fact, the company
woiuld not have been organized av all if it
had oot been {or William Stanley's résearch
on altermating currents on behall of (Grorge
Westinghouse,

For many years the chieapness and  abun-
dance of coal discouraged intensive chomical

133

reserch, but more recently Pittshurgh  has
become the headguarters for coal research in
America. This is being carried on oot only
by government agencies, universities, and re-
senrch institutions, bot by the joint action of
a mumber of coal and oil companies.

OF particular interest to the genetal public
are the pilot plants for turning coal into guso-
line, At present the outcome is still uncertain,
But gasoline can be made from coal,

O of the great lnhoratories which T visited
in the Pittsburgh disteict wies that of the Gulf
Research & Development Company at Hor-
marville, on the Allegheny River (page 122).
Here more than 1000 persons are emploved
and the work of maore than an additional 500
in the field is overseen—that is, of exploratory
parties in all parts of the world.

Research is especially necessary to oil come-
panies becapse processes are fast outmoded.
Such a company is dependent upon the de-
signers of equipment—ithat is, of engines. The
too sudden replacement oi the present tvpe
of gasoline antomobile engine by another type,
such as the turhine, might upset the econonyics
of the wil refinery indostry by requiring a
different type of fuel,

At the Harmarville laboratories every fuel
and lubricant produced from petroleum was
being teésted, including oven the smallest spe-
cialties; such as watch oil. Here also [ saw
xperiments in the gasification of coal,

Maps and the Search [or Ol

I hod not previously thought of such a
Inbioratory as being one of the country's lirgest
and most meticulous map-making conters, but
the collection of data concerming the Facation
of oil by mesns of magnetic, gravitational,
and seismological measurements must all be
put down on maps, und immedintely!  Such
mups do not take vears to make; they pre
turned out every week (page 143).

The air-borne masnetometer was devized
b scientiste of this company, The principle
wns first applied to submaring detection dor-
ing World War H, and after the conflict it
was applied geologically,

It i valuable becaise n single air-borne
crew can map 430 profile miles daily, 45 com-
pared with 30 miles a day by o surface mag-
netometer crew i Taicly open country,  And
of course it can readily survey jungle, swamp,
desert, and other areas heretofore 5o inoe-
cessible as to muke explomation economically
prohilitive.

These measurements of the earth's magnetic

*Siee “The Fire of Heaven { Electricity ). by Alberd
W. Atwood, Namwoxar Geoowaruie Maoazise, No-

vember, 104K
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feld feom an’ afrglane are only preliminary
recompaissance in iedhing ofl;  they must be
followed by gravitational mensirements, and
cspecially Dy the use of the seismograph.

(e of the most marvelous of scores of
goclieets pned dovices 1 saw at these lnhoratories
wis an electric anadog of an oil Oeld. By
means of this device actual conditions in a
particular ofl field can be simulated, and its
length of life ns well as the best methods of
developing it can be ascerthinged.

But the average layman will probably find
the: Mellon Institute the most interesting of
all research Inboratories in the Pittshurgh
district (page 119).

This is one of the most important scientific
institutions in America, and i3 housed in an
unusuxl and beautiful building in the Civie
Center of Pittshurgh itseli.

Three of the nine floors are below ground
level, nnd there are: four interior courts for
matural lighting. Tn addition to extensive
machire shops amd library, office, lecture, und
spcinl, rooms; there are 370 separate rooms
for scientific and investigational work.

“Pillars of Seience™

Approximately BO separnte and independent
research projects, or “industriod fellowships.”
were carried onin a recent year by 573 seninr
andl junior scientists. The building has the
largest monolithic column installation in the
wiorlid: each of the 62 columns surrounding the
building weighs 60 tons—yveritable “pillars of
science,”

As early 251909, Andrew W, Mellon, Secre-
tary of the Treasury under three Presidents,
and his brother, Richard B. Mellon, became
aware uf the gap then existing hetween sciemce
and industry in this country, ns eompared with
their profitable partnership in Europe. As o
resilt, they foundes] the Insgitute in 1913,

It is the oldest and probabily still the largest
industrial laboratory in the United States in
which joint [ncilities are used cooperatively Lo
improve existing prodicts and processes and
create new ones for a grent variety of differen
indhustrial companies. large and small: thoi-
sanifs of such companies have been served.

The early idea wans to aid small indusiries,
but a number of these have grown into very
large ones because of the Tnstitute's work.
In fact, it has actually created whole indus-
tries, as well as provided] presidents, vice presi-
dents, and research directins for others,

Une homely illusiration s that of the Chi-
cigre concern which produces seamless tubing
from vizcuse cellulose to be used §or frank-
furter casings, “cotton shirts on wieners," the
result of ten years of Mellon Institute research,

137

One of the lareest chemical mianufaciurers
in the United Stites b5 sooengaged largely
levause of the Institute’s. contribution,

Among the enormous number aml variely
of projects on which the Institute has worked
nre profective coatings for storing hot waler,
root ventilators, new methods for mensuring
stream pollution, prodoction of new food ila-
vors, industrial application of sovbeans, chemi-
cals from corn, the behayvior and properties
of thread, dry-cleaning technology, new fire-
lighting agents. new pan coatings for the bak-
ing industry 10 eliminate the greasing of pans,
new materials for life preservers, investigation
of eve injuries from chemicals, and =teel mill
and coal mine wostes,

Im & recent vear, among the new fellowships
started] were those in candy technology, grind-
ing wheels, anid orthopedic appliances,  The
Institute supports departments of research in
pure chendstey and phvsical chemistry,

Far too many wisitors to Pitisburgh see
only the Triangle and the indusirial districis
mlong the rivers. Thev do not realize that the
Uivic Center, of which the Mellon Instituie
is n part, containg & most giriking architectural
grouping and i= one of the most impressive
centers of itz kind to be found amywhere,

It Is not accurately named, for the county
and city buildings are in the Tri . more
than two miles away beyvand a barrier of hills.
In réality, the Civic Center consists of an
unusuil concentration of universities, libraries,
lnhorataries, art galleries, music halls, andi-
torinms, hospitals, memorinls, athletic fields,
and a patural-history museam.

It i= a medical, educational, research, ar,
musical, and athletic center overlooking Schen-
ey Phrk,

In Farbex Field more than a million and a
hali people watch professionnl foothall
ljseball ewch vear,

A Cathedral of Learning

Diominating the Civic Cenler, and the chief
lnndmark of the entire area, is 1 42500y
skvscraper, the Cathedral of Learning of the
University of Pittshorgh. This ts n building
which people cannot avoid looking up 1o, both
literally and fagrdatively.

It was erected very deliberately, not only
to suggest by its height and reach the spiritual
vilues which underlie university  edocation
But 1o give lift to the whole city, to serve as
a symbnol of the birth of civic spirit.

The building broadens out noticeably 1o-
wird its base, omd most of the hundréds of
classrooms are in the first five stories.  Above
are librariés, and still higher the offices,

Entering from the groond level, you find
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Songs of Pittsborgh’s Beloved Stephen 'Foster Still Rise Above the Roar of Industry
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(page 138). This contains an auditorium in
constant use by musical organizations and
ilso the outstanding collection of source mate-
rial of the famous song writer, whose work is
probably  the most typically Ameérican ex-
presion of any composer, ‘

Although Foster began to write songs in
enrnest in Cincinpati, and there decided to
abandon a0 business career tn Decome u pro-
fessional compiser, he wak born in Pittsburgh,
lived there most of his life, and wriste most
«f his greal =ongs there,

Among other trensures in the Memorial is
Foster's bouk of original manuscripts, with
more than 200 pages of frst Jdrafts of pub-
lished songs, unpublished verses, inscriptions,
an nm*tmmﬁl. all in his handwriting, Herg
one may see the esolution of his most Gimous
songs, including Cid Folks af Home.

One of the most pathetic Foster relics o
be seen i3 the ;mt:lwtimuk aml Itz contents
which he left at the time of his tragic death
in Belevoe Hospital in New York City in
1864, All it contained wos 38 conts in money
and a small scrap of paper bearing five pen-
cileed words,  The words were probably 1o be
used as the tide or theme of a song which
he did not live to write: “Lear Fnendj an
Gentle Henrts."

The erectiom of the Foster Memorial in 1937
wite grently aided by Josigh Kirby Lilly, an
Indianapolis drug manufacturer, 1 whose ac-
tivity asa collector of Fosterinna much of the
ricent revival of interest in Foster 15 due.
Probably one reason Mr, Lilly decided to
place his collection wm Pittshurgh was that
singing has alwavs been an important part of
the citv's life, especially nmong the Welsh,
German, and ltalian elements.

To increase his incomne ne n Song writer,
Foster wrote for the colored minstrel shows.
He was not o southerner, but a2 a little boy
he went to a Negro chureh with his nurse,
and the Pittsbureh river front, where Negroes
were a colorful element and where many
travelers to and from the South were to he
seen, helped gw[:- him the flavor for his so-
citllerd plantation songs,

Benelactions of Andrew Carnedic

Two other notable groups of buildings in
the Civic Center are those founded and en-
dowed by the little Scottizh-horn fron and
steel master. Andrew Cornegie.  They are the
Camenie Institute, which combines in a nast
unusual arrangement a large public lilbeary, a
musel, an art gallecy, and a mosic hall, all
in one building (pages 127 and 128} and in
a separate group of buildings the Carnegie
Institute of Technology.

The National Geographic Magazine

Az éarly as 1881 Carnegie offered a Tibrary
to; Pittsburgh; the unigue idea of adding a
technical schonl, miseum, music hall, and art
gndlery came Inter. Az o young boy, Curmegie
b access 1o the private library of Col. James
Anderson in Allegheny, now' the North Side.
anel his benefoctions seem to have been the
natural result of his great interest iy readmg
and honke

He mav well hove looked forward through
the dust and smoke of the vast industry which
he helped create 1o see the need of cultural
l'IFpI-]I!IH.]]iIiE‘S in the: later development of the
C

iy,
Heginning in 1806 and continuing, with
omissions during World War 1 and until 1840,

when the conditions of World War 1T made

shipments pmpossibile, the Carnegie Institute
carried on the famous. International Exhibition
of Contemiporary Paintings.  Ab its peak, as
many as 515 paintings were shown, and one
exhibition inclided canvases from 21 nations.

Carnegie Exhibition To Be Resumed

With the pid of a 5225000 Mellon grant,
the Exhibition will be resumed in 1950.

At the Camegie Institute of Technalogy no
fewer than five of the important fine s,
pointing, sculpture, architecture, acting, wod
music, are taught under one Toof {pages 131,
142, and opposite).

In addition, there is a women's colleze and
an engineering school.  Many engineets and
scientists in the industrial liboratorpes of
Pitteburgh take evening courses at “Tech”
Some hogy students take as long as 10 (o 13
vears o petoa degree.

Tech, however, is not primarily a city uni-
vibsity Hke “Pitt,” as it draws students from
meny parts of the coumtry amd from foreign
lands mather than almost exclusively frim the
tisburgh district.

The city was settled originally by Seotch-
Irish, and their descendants, with their strong
leanings  toward D'resbvterianisni, have re-
mained dominant élements in iis lite. In fact,
Fittsburgh is one of the great world centers
of the Presbvierian denomination, although in
JLH{-ghr.'m County there are 1,273 charches
in all, of practically every faith.

In the Triangle thére are three historic
churches—the First Presbhbyterian and Trinity
Cathedrenl ( Epi=copal ), which occupy adjain-
ing sites nnd in whose yards are buried 1ndians
antl Revolutionary solidiers, amd the nesre-by
German Evanpelicnl Protestant Church, The
land for all three congregations was given by
the heirs of Willilam Peon,

But it i5 nol until we reach and pass bevomnil
the Civic Center that we really enter the
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city has been taking in ils own history,
thanks (0 the Buhl Foormdation, the Uni-
versity of Pittsborgh, the Historical Society
of Western Pennsvlvania, and other organi-

et inns,

After all, it was the vouthful George Wish-
ington who fixed the location of the city by
reporting to Governor Dinwiddie of Virginia
that the “land in the fork™—that is, the apex
of the Triangle—should be fortified. Wash-
ington had been sent to warn the French to
stay away {rom this region, and he shared in
British defents which followed, the worst
under Genernl Braddock.

But finally on November 25, 1758, the vic-
torious Gen. John Forbes, with Washington
as one of his Heutemants, marched into the
smoldering ruins of Fort Duguesnie, which the
French bad built on the remains of a former
British fort und had now abandoned,

City Named for Willinm Pict

Forbes wrote, “1 have taken the freedom
of giving vour name to Fort Duguesne,” thus
naming the future city after England’s great
sttesman, William Pitt, Being a Scotsman,
Forlws used the “h,”" as in Edinburgh. Al
though there are some 20 Pittsburgs in the
United States, there is only one Pittsburgh.

On this site the British built Fort Pitt, a
very extensve fortification, the best-designed
and the most important {rontier fort in the
Westl.

It was never used against the French,
because Forbes's wvictory at DPitisburgh and
linally Wolle's at Quebec the following vear
ended he imperial designs of France upon
the Ohio and Mississippt Valleys.

But Fort Pitt was for a long period a
protection to what was perhaps the greatest
ndtoral gateway to the West. 1t fnught off
Indian attacks and was also an important
western outpost during the Revolution,

By 1790 Fort Pitt was no longer needed.
It fell into ruins, city streets were extended
through it, private owners ook up the prop-
erty, ‘anid early houses in Pittsburgh were said
to have been built of bricks from the fort.

Though covered up by the city for a cen-
tury and a half, not all the foundations were
destraved ; recent archeological excavations
have disclosed extensive remains,  In addi-
tion, ofe entire redoubt, that built by Col,
Henry Bouquet, has remained intact, the rea-

The National Geographic Maguzine

<o beinge that it was used for meny yvears as
o dwelling, and, indeed, had soother lorge
house attached 1o it,

Ultimately this section of the city became
a slum and Inter o forlorn district of raflroad
sidings and warehouses,

Eventually Mrs. Mary E, Schenley, one of
Pittsbarzh’s first benefactors on the grand
sciale, inherited the redoubr and in 1894 pave
it to the Pittsburgh Chapter of the Daughters
of the American Revolution, the first chapter
to apply for a charter in that organization,

Block House Remmder of Frontier

At once the attached dwelling and the
tumble-down tenementz which covered the
ground around the redoubt were removed and
IU_':I:: name changed from Redoubt to the Block

S,

(Une of the great railroad syvstems planned
to buy and raze the Biosck House, 1L was
saved only by the spirit and determination of
the DAR chapter. especially of one of its
members, Mrs. Samuel Ammon, who spent
months in- Harrishburg fighting the railroad.

Today the Block House is in an isolated
spot, almost hidden and surrounded by ele-
vated railrogd tracks, Yel many patriotic
visitors find their wav there.

It is a little building built of hrick, five-
sidled, and with two floors. Tt has a squared
oak log with loopholes for rifle fire on eéach
Hoor.

It is & simple but authentic and vivid
remunder of one of the most important and
rommantic chapters in colonial history, a chop-
ter of struggles which weat far in changing
the fate of n continent.

The east- or west-bound motorist sees in
Pittsburgh n traffic bottleneck, But this is
temporary, because the Penn-Lincoln Park-
wav 15 under construction from the terminus
of the great Pennsylvania Tumpike at Trwin,
Pennsyivania, to the point of the Triangle
It will tunmel through the Pittsburgh halls,
drop to the bank of the Monongahels, cross
on & new bridge near the Point, and thos
start the traveler on his way ioto West Vir-
ginia and Ohio.

Already the State has acquired virtually all
of the land (o make a ib-acre Point Mark
(pige 130). Butl no one need wait for these
improvements (o visit the Block House, the
only remuining vestige of frontier Pittsburgh

INDEX FOR JANUARY-JUNH, 1%, VOLUME READY

Index for Volume XCV (Jonvary-June, 1949 of the Nanosae Geoomariie Maoazise will be maodled
upon request to members who bind their copies us works of reference.
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Sur[:-r:'aim; though it seens, o
v — when it lands on a board—
cusew distine] vibrations 'i'|':|-.*_1.'
e actually be detected by a
rinirkable and supersensitive,
new ROA electron tuylse,

Stimmer than a cigarette, and
onlv hall as hmg. HOA s tube
picks up vibrations with a pino-
sized shoft—ond these vibrations
muy then be converted to visible
or audible signals. More -
tamt, the new ROCA electon tibe
van b asied to mensure the degree
of vihration.

Supersensitive olectron tube, developed by RCA, makes possible
e aceimte roastiremesl of minole vilrations,

Car f:?m}f%f ke a boord bownce P

Scjenitists ]':-n-l_lli_'.t many proc-
Heal uses fowr this nlootrondc
transducor Airplane designers
can hiteh it o engines or whirl-
Ty |_'ITrJi1-|'|I|'I"-. andd et vitirs-
tions which might lead to
trenblie, O8] men can ose it to
mepsure the sound waves from
r'-.[ﬂrl-iﬂlli- with which they
scr it for ol

And yvour smooth-running un-
bommohile of the [ulare 111d ¥ by

an even betler car when the facts
gathered by ROCA'S noew tube are
put to work,

Another RCA "first'":

The electronde tronscducer, fest
af its kind, isone of many re-
search achisvements plurli:f:rml
at HOA Laboratories. Such
lsadlership in science and engi-
neering adds velue beyond
predoe te any product or service
of RCA and RCA Victor:

Eximpler of the waturst dmivlopments
im radia, televionm amd odoctrnms s
e wmiienl dn oetis ar BC A Eediiivitson
frafl, 380 Wes dith 51, N F. Adsdisim
i frew, Mladin 'ﬂ'|'|f|"'r|'|'r||'||'| of Amrrios,
fliad i U'irp, Nomw ¥oseie 210,

RADIFO CORPORATION o AMERICA
World' Leader in Radio — First i Television



YOU'VE
WAITED

FOR THIS!
NO NEED
TO WAIT ANY
LONGER!

Hard of
Hearing

. . « Removes Self-consciousness —
Nobody knows that you are
hard of hearing

HERE IT 15...

NO RECEIVER
BUTTON
IN THE EAR

& & & & & & & & @ % # &

NGO TELL-TALE BUTTON TO SHOW!

And wow the Phantomold (invisible)
15 combined with the Hny
OME-UNIT

. 5M MOND-PAC

ore of the World's Smallest
Hegrine Asels

You are assured of unsurpassed hear-
ing quality for both tone and volume.
Hut bese of all, even vour Iriends won’
notice that you are wearing a hearing
atdl. You owe it to yoursell to see this
newest hearing improvement and con-
vinge yoursell that niw for the first
time voo really can conceal your
deafness.

BELTOMNE HEARING AID CO.
1450 West 19th 51, Chicogo 8, .

e e R o = -
I Boltone Heoring Ald Co., Dept. NATG-7 ll
| 1450 West 19th 51., Chicago 8, lil, J|
} P legse el me mare abird the pew nvisthie J
| PHANTOMOLD |
| ™ i L e e LR e T & & |I
| lelpean

I_ Jl|-.|.l'lL .................. TIEECIESEEE "L - I
| 1L T .. = | | S p———— |
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MAKE YOURSELF ONE OF
The BARCLAY Family

You maoy know Mew York well ., but
you will like it better if you'r= one of the
Barcloy family whe finds himielf so
plegtantly at home in this howpitoble
hotel, The success of the Borclay v due
naithar to lock nor occident—i1 L the
result of sound plarning and maticulous
agtienticn fo delail,

WILLLAM M, ROBKE,
Genergl Manager

-k RTT TR 4

horet BARCLAY

111 Eosr 48¢k 51, Mow York 17
Fank W, ﬂ.'ng::n. Frepsienl

S.R.0.

SOme plicsts are almaned
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var hotel theatre ok

filled Thev dadn’

even know we dary

il tligdt e _
CHALFONTE-HADDON HALL =~ -~
1128 Beardwalk, Atfondic Chy, M. 1
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Free Vacation Guide

TO NEW YORK STATE

. The most complete ever published by any state! 196 pages
| I‘ packed with full-color photographs and valuable information
= | =\ ~ about all the fifteen vacation regions in the Empire State.
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IT'S BON VOYAGE
WHEN YOU CARRY
NATIONAL CITY BANK
TRAVELERS CHECKS

o
Becouse they protect your funds from
theft or loss and are spendable
everywhera! Prompily refunded [f
lest or stolen! In denominations of

%10, §20, 5350 and 31040..
per 3100. Buy them of your bank.

NCB

TRAVELERS CHECKS

cost 7S¢

HACKED BY THE NATOOWAL CITY WANK OF WEW TOKN
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FERCINIA

as Patrick Henry
knew it
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Tlie spirit of thi Koot patrint |ives forever i
re-created Williamsburg where he made g
of Tos famoas ":.'I'I'Zl"'ll.r. A ke to Willknmsby e
is Both educational and reereationnsl Linlf,

tenn s, swimpmmbig and lovely gardens. Modern
.I-_ hatels, colonial geest houses
1% and EuvVerns.
i
;' WILLIAMSRUREG LOTHIE
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PUT A THHIll IN YOUR VIEW

~ ... Wherever
you go!

1':5: k| |: 1T |‘||||1
ielescopo at the Cur
‘l.'|-|||.!-.-.|.' milled e
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{ngly aborit b business 25 times as powerful as hnes
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nandow. Fits soy standatd erips d. Fram 33

Window mount extra. S & vt

TINSLEY Labaratories -

217 Tinskzy Bidg., Beruskey, E:i.@
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YOU'LL HAVE A 5TANDARD OF COMPARISON

See televinion receplion al ibs Hoest . . o on'& Pha Mont.
s the clear, briliinl steady picture on the world's lorgest
direct-view sereen. Listen to ks fich, foll-ange tone. Then compare @ .
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TRAVEL MEANS

BRITISH RAILWAYS

LAMND-5<if, camfoiionis AR —2rivie= Pnilenpy mw afhi
i rigd agankt e fintes Furnpaan
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$STAY LONGER—SEE MORE!

FMon Four Angd @l Britaia—aml  puirthoss frerperiatine in od
fi. Tl woy piw’H sowe e 35% pn lour fosmn graresd
Aeswthes. fram briilsh pnit af seiryl
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THE TUBE NO ONE CAN IMITATE!

'I_ EYEN TAGHGELD, rargrashnrp gplitss wopn @ make '2. HEHFE YO SFPF the sasgw virg boirg pancread
flria idee @iy Mat-=-it's nl.l-..:|'r|-_l-] w4 mribierlipng Sealeds Gowd rrady o B, picking vp more madls chan you'll
Arr Talse. the fube Dy wnwe et paafady " Becasse the prow fe 1 4 litetbme of driviog. And what happeons:
Seiberiimg Seckaal-Air Tube (0 Jifavesr fraw sy cifer M i ltanin , inch puncoure jw osealed feraeemewii
ju thy merid, [1 prves yivd prandcrers anad blow-iist pisgs- whiale vou ride—no tice chanping, na delays, ap
eCtEam Yo CHE SR LI r|--.'.-:'.|:.|.'1n'.'.:. I-.|_|.||I'|'li|'I o muned cs II'.I.;'II

HOW CAN THIS TUBE

—go 475,000 miles
—take 10,189 punctures

... WITHOUT GOING FLAT?

What s the secrer behind the amazing perform-
unce of the Sciberling Sealed-Air Tube, the tvbe
ire ope can snertaie” How could one ser of these
piilses (as oof files prove) go more than 475,000

miles, take thousands of puncrores, outlast set afrer

. ' r- set of tres for over ten Yedurs=—and hot once go
e e -~ B & i
flag? What 15 the revolutiomnary priociple of tube
3. CHANCES ARE you'll never pound spikes faro design, petfected und patented by Seiberling, that
piar oren But Sedborbing Sealad-Adr Tubes can faka makes Sealed-Aler Tubes not only the world's
even Mur exifeme oo bment becanse ey o hicgh . ! : :
around @ cevoalationary principle uf abe devegpn pet '..'II'.|'I|" e ulsir the most ecosenmiodi Voo Carn ooy
il H sy L s IR YAl —
levtwal asal pratonted by Seiberling butll oo give you The whole story, impartant o ererivie who drives,
maiy Trars ol amunnghy ecobosibial  punciuie Wi : - . . :
lom-oul prateciion iw sl sfide el af e s told ina new book which we'll be glad to send

vodl free. Mull the coupon below, now!
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THE ONLY CHRONOGRAPH

that actually looks like o hondsome watch—

agll hand: centerad Tor easy reading.

Parfect for:
Aoyiators
Droctors

Engineers

Cheamists
SporTsmen |
Physicists
Explorers
Hﬂ' ;ril_"l!- you speparg your oxsh, negotialHe
setufitas or other valuahiss in 2
square door safe primarily designed
| to protect ks comtanis agalnst fire?

iF 50 -"llnir | l'-I .|' I_'-- |-.-.lII L
W e Voms S

MULTI-CENTERCHRONDO ﬁeMﬂsler Safe é

Midn Oflee: 320 Filth Ave, New Yerk 1, N.Y.

: »
.-Fj EEOIETD BN el LIFiEe. FOCIoFeES FOT—=Th
' il =

Py < 8 Largest Bublgers of Safes amd Vasits in the World I

IN ORANGE
COUNTY
FLORIDA

THE QUTSTANDINGLY 1
DIFFERENT CHRONOGRAPH | -~———————————————————=

|-' fE L L CFEAOTY L. LTHTT II ||||| b_Frd i ||-| 'I" L1

® SHOCK-RESISTANT
® ANTI-MAGNETIC
® &0 MINUTE RECORDER

® 17 JEWEL MOVEMENT i Ao
} 4
Woaterprool. Stays waterproof while crystal’s A i s
o L i
intact and case is unepened. Only o compe = Travdlor privide & =
tent jeweler shauld reploce crystal or close FrEyraih IvEmienc

cose 1o restore Midae's waterproof quality

Sentd Tor descripiive elrcular Mo, NP9, Mido Walch Co. of
Amarica, Inc., 4% Flikl Ave,, Mew Yark 13 410 50, Peter

&1 Monteeal Conodo: Foctary in Bienne, Swifrarliopd

MHAEHJHE wnl.h!
L Wiaas 100k iw T

MERE BT THE MANIRS OF FANGUS WIDO WELTIFONT SUPIRANTENATIC
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Your DHotopluore g MASTENS praslvy i an
m=tant to [Eten gl record. Alwases mmady &0 a1V e

Vil bume il Lroeesalis,

] [
!IL'._'-'t vou ever had (o bty vour sedcivlary i WY

frviens Dvirr osthed worke Foreot ofl other metliods —1{

FMTME-MASTEN o I'.!.:“..-l-. L TIve —;j;|| Rl ol y

CEATREERDD 'Y [hidid v m :||--' 11 aldisg® o | RIRrE=
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Only the new Dictaphone Timemaster offers you:

» ' '|||"'|”|'. il i e ::..'II: i | P LRI RIAT I P BT (el | g W N T PR I |:| I |,|| T ||-|.‘Ii||:!
o Pasly il lalile 1l e | lastie el reeoil= * P LR it idy il L Falin
o Strcamlined design | Allametal stuodiess ] o Dictaphome depeaylability, nutiviwide servies!

e i e tation &1 ok bosts TIMEMASTER ductatwn !

i TIME-MASTEN In the andy dictating machipe
that. peeords on o Liny plastie Memsbsali— the o T,

||- rir al laisd 75 3 -lll'll|'l| 16 ol Fiee I|'|'!.|IJ'II:' Imini ||:||-:'

For a TIME-MASTER ilemungstrablon. eall vyour loeal e R e e, T W, —"—" =1
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pareaosid 149, Lot (T, N Y. 1 i
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E&) Folding WHEEL CHAIRS

Uyed by thovsossh lar THAVEL WHIRK, PLAT

Everest & Jennings felding Wheal
Choirt gre LIGHTEST AND 5TROMNG-
EST ef alll They fold campoctly far
trovel wark, ploy. Beautifully de-
slgned af chromium-ploted
A trubular steel. Insist an gen-
1 uine EAJ Lightwelght Wheel
Chairs for youwr patients.

MARTACTURERR OF
WikG FOLDING CRUTCHES

EVEREST & JENNINES oopi. es

TH1 M. Highland Awve,
Los Angeles, Californio
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THE MASTER KEY TO
Gﬂ-ngr'.lplti c Km:-wludge

NATIONAL
(GEOGRAPHIC
MAGAZINE

Cumulative Index,

1899-1948

HE treasure howse of authentic information

in your NATIONAL GEOGRAPHIC MAGATINES
from 15049 throoph 1948 is opened for you by the
NATIONAL GEOGRAPHIC MAGAZINE Cumulative
Index, 1500-1040, with s saccompanying supplemant
for 1947-48. [t comtaimns 23,000 references Lo opical
headinga, places, natore subjecis, authors, oties,
mps, apd pletures. Also included s o history of
the National Geeopraphic Society and its Magazrine
by Gilbert Grosvendr, with BD illustrations,

Whether you have only a few back numbers of
the NATIONAL GEOGRAPHIC or all 600 of them
from 1800 through 1948 this Index will snable
vou msiantly to select and locate all published
material on the subjecis In which you ure inier
eSled. The Muagazine and Index topether are the
equivaleni of - a pictorial atias, paretiser, Aand
comprehenaive encyclopedia of world geography.

[ndispensabies In homes, schools, and libraries,
this Index = made avuailabiz at legs thuan cost as
one of The Society's educational services, Blae
cloth covers; BO0 pages: ¥ x 10 inches. S2.850 n

' B, and #lsswhere Fastade /s piregard

1947-48 Supplement to 1899.1946 Index
t::l-l:rl I.li:' Furﬁ:hﬂﬁfd Sf'r."ﬂrﬂtf!'!u'
Members owning the 1800-10468 Index will find

daily use for this supplement which indexes the 24
NATIONAL GEDGHAFHICS for 1047 and 1948, Frice

of Fyps= I-.l.lll'lll.l.lf'!.l?“"ll.' filape ;8 25 i U 5 mAadl Poass
Elsewhere  S0C.
BEEEEREEEEEEE T e e T T T T e

Soclety,
E-), Washington o, [, L.

Matiannl Gsographic
Diept

Encicerd pleasss find £ far wlhiegh sfBl i
copies of the Nebamsl Cengraphic
Cumuintive [odes 15069-1948 complete with
|94T7 48 Spppisimeni $I50 w Unpiteldl Simkes
hetda tn . 5 snd elsewhare.  Postpaisd

"'l'l'i..‘r.ll'll'.r

poprite of The 1947498 Supplemest 10 Index (25:
i U %5 §ind Padasrssnifig rlirwhere, S in

U. 5 fumils Posinaid

WRITE NAME AND ADDRESS IN MARGIN BELOW

Nartional Geographic Sociery

Washingionn &, L,

Lhepr. E-).




TASTY SUMMER FOODS for GOOD HEALTH

Stmmis or winter we rieguire a well-balaneed
diet—one which inchydea an adeqguiate supply
af proteing, enrbohydrmtes, vitamins nod min-
ernls. These sssentipnls for sound notrition may
befomnd m thres groape of foods. Enerey foinds,
piiech @s cvrenls aned beead, butter and fats. nnd
swests, provide ool For dolly sotivities - Headld-
ey Jirodle, Imehading meat, Tinkh, cggy, amd milk,
hi'trr bov Ba ke caret il growth and repiadr of |!'||.'|-|:j_:|,-'
tisauea, MProdectioe fools, Tike vegelnblos, whale
grain or eoriched [lour, eges, and  liver, are

Digestive upsets are more likely o doeur in
prtrater Lhan ol other bimes of the year. A light
dict Of eswentinl foods, imclading Froabs, sill be
lese npl to overburden the digestive syvstem
Lhinn n hoavy o

One good hot meal » dny in summer is reo-
ammentdod by noitrition exporos. Durmg Lhe
war, I, 8. Army fewts in the tropios showed
that it was ensler for overheabind oen o digest
hot food than cold.

espicially rfich in vitaming and mimereals jind
help safegusrd heslth.

Within ench group thero 12 a wide chotoe of
fondn which permits the =leetlon ol enus
suiled o the sesson of the vesr. Cheese and
egg dighes, for cxnmpls, mav b parciculardy
inviting on hot deys, while heavy, futty mests
zeem more spproprinte m the winter, [n addi
tion, fresh wvegetables and froits, whicl are
maore avallahle in summear, may often be sub-
stituted for winter staples,

Row vegetables, served in salads, pre often
migire nutritious than cooked, Tor the vitamin
vontimt of cubbage, earrota and Other vege-
tables 1 higher when raw, They may plso make
AUy esals o appsedizing,

In summer the boady may lise more than
| L qusrts of water a dav. This lguid must be
repiavesd, for 11 helps o pssimidnte food and
regulnle bl b,

fernprern Lure, vime Al ld

dring pleaty of lgudds on wiarm westher,

Authorities gay that enting the mght foods in the pight amounts aeaally
brings wi better lovel of henlth at all ages, and may contebute to o lotger
lifet, Muore facts about heafthful eating may be found in Metropolitan’s
borklet, TUN, ““Three Meald a [y, Mol the coupon for a fres copy,

i

Metropelitan Life

Insurance Company
(d MUTUAL CODMEPANF
I Madimon Avel New York 100 NOY.

T _— —

J-Lm— ——— e e e T

Metropelitan Life lnyurance Co,
1 Madinon Avania, Naw Tork 10, MY,

Plesse send me 8 copy of Yo
booklet TOM, “Throo Mesls o Day.™

Noma
Strasi.
Cily

Ghuaie




The fish with an electric fence

TH: CHIETF fichal |'|'. thie electm .-:'I. |'I."'r'
I‘.l 1 I.I Pt B L |!| IIII ||_|I L'.'l_ |.'|_|-I |I|. r!l;_
Amazon, where the vicooas piranha ' dod othet

leadly fish dwell
LA Y Il'll.. LRy L .

o its 3 lucky thine for Electrophoris that
four-Afclin of the lengeh of ks stubby body con-
tains ciectNOEY-PoniciEiEE  Fisie, which englv
b e seiud out strong discharess of hve h ke

h -||-. e I TIIA Y FArmes 234 |' TS

When a pimnha, or other foe of the eel, moves
m, Electropharus butlds an eleceri fenee anmnind
iimiett bv swirchime on his peneeators pnid chiirg
e thie warer in the vicnmey with elecrneity, Wirh

s EneErtiies srunneil !-_. rhe shock, ot at s dis

(g ] TSN liI i I B2k TIREATEC] for rl“’ ECh: §IF SR E

\ |
il he doest t even have to awumn fast

I'his eel's truly shocking weapon wa good ex-
ample of the clever devices wineh misture | for-
mshies to 0 meany anmmals o
:|.nj||:-|_ |':|_.1_ rieaf b ‘_|||_-!I_I|.|_I_-: A Mt ”l. il.l.
r- |||'.|I Hany waiy's L AH1LS r'.--ullll. vnid he § also
developed ) way o kecp trouiie From costng o

a lot of money and worry Wl i dires sTTIRE

lielp them fend off

[ho name of thos develigrment 8 insuranée—
and what o thorough gob it emn do o makng vour
load of worey highe]

Yo ron prifect voursell amarmnst o Lick of -

LA .||l|||i|| ik ..--.'|-.||r:| ALLEEY WOEY Tray, -'111': EELT
preoevedie Iow borr TRGOTe 1) itasf sl whveny il
FEq" :-.|l|ll-'- T CAarnimes 'I o]l am "I'l'-|.4 LLFe
o Py will hove g deesnr imoorme shoadld

W hen ot comes to deculing what Rnds of msur-
_ll!l |-|I|||_|||_|-|i__.'|l_| -'III'-I- I|I|I|'|| ||.: ki i|I TR I 'j'.l_'}—

eis apenf ar broker cam rive vou expert help.

MORAL: INSURE IM

The Travelers
AllL FORMYE OF INSURANCE AND SURETY BOMDS

e Travelers losrrance Loompany, I'he Tmvelers
Indemnity Company, Fhe Travelers Fire Losne-
ance Lomipany, The Charter (ak Fire Insurance
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“This shamrock

.
It‘nn picture the spot where wo plocked it—where ita plant,

no doubt, is still growing—as if we'd left there only vesterday,

“Its curious how such o small keepsake, itself now
dry and withered, helps keep pleasant memories alive!

“Looking st thiz leaf of shamrock, 1 can almost hear the
creak and jingle of the jaunting car that took us on
owur paenic to that ancient Hound Tower in County
Antrim. [ even seem to sniff the feagrant Ulster air.

“And, from Northern Ireland, we're carcied quiickly
hack through the happy davs we spent in
other parts of Britain . . . retricing
vacation foolsteps | . . recalling the
warmth of our weleome . | |
re-living it all again . .

“Remember the winiderful mibaac at
the Fainhorgh Festival . . . knd the
Caathe, Mooadlet ad msdnight..  andithe
shiriing of thost masscd pipe Bands?”

Where more than half-a-million visitors
from oversens found n Hoval Welcome in 1048

has deep roots . . .
in Northern Ireland ...

and in our memory!"”

“Hemember sidownlk-soper-
vizing the rebullding of the
Hookes of Parliament?
Remembeor Westminster
Ahbey’s "hassh of history®, as
vou callgd i—till suddenly
g Ben’s viuce broke in™"

“Hemember onr fnp 1o the
M. Leger: | oand the thiddll of
shoEting ftome the American-
hred witiner aid hoow omr
bnglsh hosts seemod fist oy
ploused A% wie werg?’

FLAN YOUE THIF NDW far
Sepl. O, Fllusiratsd Hiders

fure frome winer Fravsl apend,
e e BREPTIEH TRAVEL
A ::"':""I'“ AATION, (Towriw
Dipgwion of tbe HEITISH
THIRIST AND HOLIDAYE
BOARD), 338 Madison
Aiveame, New York 17 N Y
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Kindergarien through Sth Grods

Caiwvert “‘Srchool-at=
Home™' Seevidd Eives
your chilf 1he kame
atidy plas wead . in the
famoue Hl-pear-old Cal-
vyri Lhav Sehioal in Balti-

",#-T

by mall anywlers in e wor i Lalven
itnrl s 1l1||h|'|| o arher schaols siwily;
Btfimin Wil ||||u|||"| |:|1il:la-ﬂ.l: Siall any
fime Write lor coetalog. GCive age &)
chald mmdt el ﬂli."!

CALVERT SCHOOL/

37 Tus—aay Bd. Baltimors 10, Md-

l'.__'r:-td Ne !': DD!3
DE.I.H Auﬂﬁ“

oL v Ml 2L Bl
| ue |_||||-.r|'|rr||'|',

YA 1B it e nr F,| o ilrE e, s, Pl
i art  Fometihe nidiimgriies.  Cainpas (H
HFouiid, Rl L |I |. hid Bl==lan o i ARG
Mailpniwis rais eyl peos. WEHE Ver rElkalig

. H E-rn-n Hhw ti e =04 F I"r-I-th-n- ™Mann.
& :nlll'_ﬂm :lltJlIl!Il-nl.

un Hwnn GERaPrEs A || ||I|.

L] || “'I'll' .|||| FIMENTFE HRA -|II| T1IL
I iwsl  Higjamrrssil wmil gt Eain [ suilfml
RETIN TR R Ehiaaniry ot Th enllas rdir ke .'I -1
BlrEnsrs b il LRl sy, d IIII:L 1. A, Shawe,
A M. Hlmlul. Reg 10, Poughbeeapsis, #l- ¥

WAYLAND ACADEMY

ir s R T RIP=S
¥ ||I AEriesd mimale ".r".ﬂ T ]
lII'm. Xl Llrs | ORI L AR
grm 'I'lll Ebvprse. drrailes 916 1S

H'_Hlnu., P-l-.-.:l.ﬂ.l-ﬂt,. Ros T, -.-Ilr--rﬁ'.l.-

Girls' ! ‘}Lhnﬂlﬂ
ASHLEY HALL Atirrnirus reiless

svmirE== i Wl e Pa"r ||I|||||I [p il Lsiy

i e i A e il o © il il :'al ST rai
el iR ||||r FiEnis | T Lrrammklcs
|__. T Tiiwial lIII FlFE R #ELL My Warali lsie
Mrbles L H D P-||-|..._'H-ql N oCnmsrtexstise 14, 8 O

DEAN JUNIOR COLLEGE

ge i

|-i|| LEEN
Tt § Nl
TULA! LR ]

¥ R
Adilsrem, Miw

ikl a1 Wesimesr
lﬁ'li-

pmria” Tod mil

FiNEAlL lrts uEkt s i-emnPeerirmnl ssmrs | Ve

| il || wawi Ieamiili ihad gl | II'- =F iy
gt o ks ‘I__ oy W ESERTE =T Np=irke
Fliskrigte feie , Marimeind ek, §alisss Ti%

W, M. Geirienr., Pawwblant, Frankln, Mass,

EDGEWOOD PARK [/ 1

prEh & 3 -
wiknrs!

wHEE] sl ees B gt Nirpetirml adte, lns

jutE, eEermEneTel e, el BR1ET R, A6l BT
e s, UL TSR Liska e il w0 isl
aranElisine & leetergiven . Brawt Pefling_ fwin

-.;H. B, Rrine ciHT Mlanmr, Hew ¥ mrb.

FAIRFAX HALL [ s
gadE el o i =il Liborsd &176

|..|. sl Wi AST li; heakihd I"I'|J_|-l--|-:'lu l..-ll:.;.

Horvesl Pt i’ ..I..|.."'I :::.:I'-.I.I Gates, MLA., |

Pris, Biis W-T7. Park Staties  Warnwslera Wa,

GREENBRIER COLLEGE " "

|"|:II ;;I II I' ! "-l.lll :I :- .III 1T wo ;:I--':. i, -ul :- I. I:

i el HIRET .'.:|I et tmll Eld FAePERTIESE] ATTRESAER

il kil b Fpiprasal i b ifadi Frmizizk W,

Theam@pnan, Pran.. Ds i W38, l—'*ll-'ll-lllrl'.“'-'l'l-

KINGSWOOD—CRANBROOK

Bl Sl i o Lt — gl ilne —gEmili
I rillEe = nn” [rrrErEd P s ¥ L= dijiE’
| =l rm N Etinsiis] SR .|| i e e

..-|,. e - E s B D h ] SO R T e B
L3% Crumbrouk Hifl. Diaastishl Hilis,

LASELL JUNIOR 'E'U'LLEE-E e

Bec
uu-n-.'f

frman Wi 1=11 il &rTE. v | r"l -
siinL I s eianl Lradiithg . de sl 'l i, EriLisds

ifrgmmliri .'|."“ fighid joe=s=gm vl e i -||.!
Ny g I'_ FiElIESE. AR E g 1L} “."r"-“*

iC. Wisss, :I.'I]'llllnmlhrr:l'ﬁll ﬂllﬂnlll'llllql-l ﬂi-ll-..

LINDEN HALL {7

i and Selnas

P grm] wraf e
aitewrp | Bl sl DY ibisae 3o i aatsii r=Ee A IRE e
™ e wiiil 1 i gl i Dlranztis §F [Tve
1IN l'":'lll- l.l" =11 B=F I.-‘ul“nl I —|-|| i
abl Bporta, RAgEang R g e - Blesbrrsin

Fintsam H..H-m.l. ﬂ.-ﬂ Bex 7, Lithhe. Ps.

maiw #ilh E.Iil‘..‘.lr £ T
Elip adfmay PERCEEIME &R ||'iF WEHHEHTGH EﬂuH!HT :l.:l. -|I.
Uaed By 85 000 childres a [t BT Py
:I-:I:;-.- sancame, boska, | l‘.'.'HﬂﬂL II -F-:r-ul:. I.- raille |.--I |::I'|--- red
vipplios provided, Sest | 'l--'llr  dusse. Momii, sri, egqrie, ridiig  Teea

OGONTZ JUNIOR COLL EGE KATHARINE GIBBS ' | i
||| LSETrES FLTTN ThRESE LTI || WTrE PR i L Pk e ||'- el JIFT LY Ry o : BT i bwr., cudbepid
"|'|i'| FETE, femns duFesug L AT "-I |||I-J.- :I'-.:-' B gl o lErerdinl TErcliies 1 -.I|.I.-'.I S EnmE

V eniwiin®; mit. =lrmsinlles I||| gedrtal, mEmg
1 i mjles Emom .I |-|—||'|||- H_. IHI

l.l-n; A Saitharlasd, Ogests Schosl P, .. Pa

WA-'LM“T HILL ErEl eRiree A0 e el

¥ |,.|. i lim ] aif Lammtry lEF
il Er-grrs sumree | midee T Hleste. AL dfris
ehiterg . skifinge . Faimdesd (592 eatinr W Eavies,
F.-h_.._l-.l_ anm I'H.Ihl-ﬂ.l SEremil; Malkiiss;
mql.ll:h::—tl:-_

e hwp sy gl gnt I

ERl |'—'||I | II.I‘llr-- LRITE SER LeFurd

1-.-.1... &Gk, Huad, Mas u.\H-rr-n-:rn_'u'-- i I.'luH Ma.T4% Morth Iruml!'ﬂrr. Flﬂ'-'r-ui“- 'I

O ﬂ"EELi for Women
Eﬂ'ETﬂH UHI?EE!‘HT'I"

ewdinn for Wishinn, Sargesp. | §7, dugrve suiprse an |
phopelead gadnsaism, imnes, baadh, rérreslion, afsarts
(Hiysimthetepy, [hapne. N 1, oemip.
Cibalsgine. Gedege M Mekschnie, dan, 30

'CHRISTIAN COLLEGE |,

| il Osiie=wubiary (&, L. gt

{ i Ll

T RET I.-|||I
i wd]icgi
TErmnenml . sTRis=

rl-rllll _._|-||-|.||' SLLE Blrnal LR 1||-III.'I — o i

rarias “|| T kint. Dluie i Eiin L= lj.' rl "=
I Mlgial . A% sl=rme. (Kl S0 yaur, (s R
. MAEmar, b 0., , Ban O, -|=-|-r-4-l--.- H-n
LINDEN Wﬂﬂﬂl EﬂLI.EEE Il

|I II || [ Wi ||| Il-'u"'.l JI_' Jl'li i || R T L
mlFREEaIn B ||||.||"- T '-'I-rll-l 'l-lli'l-l e i sl

tdtme, Dainibedllns  SEeinl wUrE JTu T Ayt

bualllii. e Mear 21, Lous Calodeg. - Fa b e

Claew,; PFii.D.. Pren.. H-:l. .'Il'l. Bt Chariss, Ma.

Coed C nlleg_u_a
COE tEH.I.EE-E

II'I'.L mi b= lpmile=g e
i Wil fadlapssut the

17 a1 T 0N . BB deprere |r|1 bt =0 Eiheerad
ares mitd moii - Vaemmbeld] (5 Byl l.lll-lr'l" it
i, Bl ety . LeorrRimere, lIII |r iy ke
iipad rmrngnie 0l Wikts Tei cudabip "-'I'-‘

Hegiattor, Mae ITH, Cedar Aeplds, inwa.

Vocational

CAMPUS TD CAREER

Plyyslpal Edl § b

il pemr. |

Piopete | Beain, 90 Marlhersags St., Deastos 18 55 E

| Mparimr 5E.. Chicags ]11 IR} Pprla AeE
Hi-rl Yoil L7 Ili !-llllﬂl ‘1.- Froavidancs .

] PRACTICAL TECHMNICAL TRAINING

Specislice im i mamihs fta ¥ paars
Edsrnresad amutine e rnge | BCHL D ke grrea o Dhaalis stk il
frtmten; Elertdunies | helrigemaliai, Adr phis] e e
i Walitime | ebm] e mus ce=riilfesl Toas i
dimivs, LT werrinud condiiifies. Factarp sl 6 ['erms
sl Hept., qp 4o, fuly Wrkie fni tiiidlsli

L L
AURE S goded

T Lﬁm'm i

|ll Techals
« Wi

LFpismd
£l ireid T in
| I||-I'|I 1. NiremiEi

Jl.Il-m. s wmiul

TH I-STATE COLLEGE |,

.||| i dert—iml, Wesbmnintal
Haitha Emgenesrmg L TE

sruimrin] Aedetoe. Smdipkbds slsr@aTull; G&Fh
ki Estri s=eplt., Jd&n., Mar, JIII'J Wil Bai
AL TSL S 1478 'I.‘.ﬂ-.i Hpaa, .H-rq-tll.-. l.tlil-Fll-

{-ullﬂgﬂﬁ for Men
EIEEUTHFE TEAIHIHE

5T ||| Il I
.|||I|| il mel b mwl

Yilws
'|-|_ li=is

BT L il
I|II FIHEIFRE
I.l' $REILEIFIEL

Prsidn
MAnL AL s

g |81 A e
'8l L
einksar |' jis
0 i bt i Hi-
faini W hermjieanaiend P il el
III TETTR R Bigadhy' o Ex el BTACVIEERR AP
Ll II-II‘I I'l' -!l-.- I.I'II II.I- I I.I.'j
ONFORD SCHOGOL OF
HUSINESS ADMINISTRATILN
1T "i'i'.luhnl.tl-n Awve 'nr'r'lhrirhi- "l-hIl-

PENNSYLVANIA MILITARY
COLLEGE '

mall
EIENE Ll

| il
=11 LACICER:

ilkegs &-§F, vlegrse rusdfess

Ein. mfm.. srip, polgpies fpr=-
mir L EEEminirel, mmng, OUF FEH ., BE
4 HOFTY,, Bewria 1388 posd . SiiomiN RNy vebernm

ks o pial

._l_ .lhlﬂ nfl Adm. Uept. L Cheaber. Pa.
Boys' Schools
ADIRONDACK-FLORIDA

Faprimey hops (359 Tur Innlipg esiseges
Eprmyg by AStrotern s Ee s
Lijrissins s Lt w el i) sk tasslinm . Sysies ., fiae]

I"uld g
B b 1 Pl Bt
s EInITT,
[ 1

wmill=TH. I i I:I
Chnchdsle, . V. I'.'-H-l:-l-llll-l-lll Chadiv i, MEBERE,

i,

IN TWD YEARS
with a B.5. Degres

Pz sl - rm ] D)
il el P DI

TR T ey ]

o g = BT T
EEELTTTIvE P ST AL &S -
LR T g

= A R

(R - Ein g ] [ PR ST
LR bht e
L EREETRLAT M EN s
fran r1FF Bl MlsiaaEemese, Li=vmiilliik Mlimmrs . M kel
e . W bl peme=y it mrs Al iRl

K
| &P, LTreTeTs sk
i i
e ENPRLLMENRT GECEETAEY Do omigies
| FEOVIOIRCE &, M\ |

mi_HINHERR el e

fwwrTins e
H blildegs Weae=
v Tor YelErees

Biww Fls e pliidEanl FEYElS

TREE = ]
#ITr

TECHMICAL COLLEGE

CINDIANA

L0 TR e T sl 0
=t 1 e bemd ) CRVH Bleetr bl Wl en Bdesd, sl
R |||.|I-|_| Limsi Tl . 1=¥Enl i e ==t
T I P TTIRCTE T o Y R | ifs [ priiml ey

|||| o HETEN H.'I" |.|| l- I Fapy I|I- RS )

|'.|'I- i un'-ul:-.n-m--n H-nl_. Fl_il-rhu " lmll-rl-n-

.HAHEAE CITY ART INSTITUTE

L a%i Bt siff Thewlss P o . |
| sbrprrdliin &l Wranrti of fins s wpslls) el

| ey el ue #ill Himhlinge LU H e HT | = ial
! fartiee,  WRaisss el SUHPTHED Spbess . L Py

i oampii=aiil

ADMIRAL BILLARD
ACADEMY

LN ATEE Teow irenmahimsg =rd i sgy
Lol O pimil  Aesiliime, b e il s,
W wiil Piabiil . MordiaET Marie= Saad
ermry . Faills aoichi=db=d, &l alii
figd, il Tarmms . N ghast fepry L=l
¥ redipr Sperte . Trslimingg' irks

 Comt, . &, Nilas, USEA Rot.
ARMY AND NAVY ACADEMY

-H-I'-'L-'rlh'n...ﬂi'rl-ll
W rris b Uaipniee Wesks ths Fuel™ & asldei]

pf =tnriln . Folly siededlied, Year "--.|r-1 &iir|
smrin.  Siperssiul geidance yrugths. Welle Tu
||II|||||_I|I Hax H.. ﬂ.l'ﬂ;r A H-Ilﬂ' -
Caitebyia, CalifEmmin,

UGUSTA
MILITARY A ADEMY

o adb@lam @i shed) preppreisry
wet Misinl Dior fenpw 8200, Prepaces toe adl Calleges
armil i Srryeid e Araiamies, BFOTC. |4 adrs
CRIFLLEE AN sporis, pchaling lacrises, fenrr
e Lkt iy wrasiling. G, paal, Méioh year
For catnirg d@dilreas
cmﬂﬂ th.lﬂit :l HI'HFT. Irll
B W, Fairl TFalamns, V.

| Wil Dt !l.'l'l' B, At st PR e S

stess

Bﬂ a Hﬂtel Ho

wdttipres 10 Barbefs s hdless,
E.u-.-r-.ll-- FEoilssmargier. Man.
BT S I'.rmlu-.l.l-h- Felilz=l ndi
glme Bl Lratslisy goaile
FiEE. - s dfmmnarrt wrriSEE - AM
o nirw Mbaliuds Menag
Ele=il == e aitraitbrye =u=ta
im wetidfon e suledy, """ Bead Teir Fires N st
Einarss sppravidl fas 'll'-lli-ll-nll-llrl

LEWIR MOTEL TRAIMING SCHOOL
v, TP LT Wisliildas T, B, € A drd ywms-

Emjuy Your Werk] Vusctnarmg |

THE BAYLOR SCHOOL

B EEAL. S ey P saE sl I.I.. 1 bwiil '-I:' -
II|.|. .|— =l |1| L] '_l ! e l=mm il EEry

byl WD iriie Maslinrw pisnt, wow gym
JIII .-..l.||:|. rwlm il I_ |||.|'| 1 &N rHignEAEnme 1 AL

-..1--' 10§ Clmraims lﬂ_ Ehlil.l‘liql |."|"rl|||hl

BLACK-FOXE MILITARY

Arrserr il e part e ied acesia, Aeredios]sidlog
pren sl EL i Lliaighy Slghls =i |I-|||| iy Nl ERLL L
ciiEEn ph ripelarcis - Hoskll Glasies, [EFTTE
ﬁ'r'"lr"l i 'l-'l.l o Nl TS e A pEArEE, L o] e

B0 M. Wilews, Les Sngnlas 4, Csll,

difndis

Mention the Gragrapbhic—Ir Idemlfes yuon™



BLAIR ACADEMY |10 menn MILITARY ACADEMY

LEIEESTHI: JUNIOR COLL EEE

1 [ 11
Fathie timll & . I:.ll .|: § uaAls -'. i wip ikilFa bR  dedin | ||| naith.  Fubller | Pon v r” TP | Mep—— lI iEus ‘_ i
b=vilimn i '_Il"!- E BT .|.' i I :_ 1 -.'.I.:' WE Ll .I|.I ] I ' sl e JLEihi Sl PR E] |I w1 emil bt bl wlaisry TS relivedon b e |
IEEL NI S Al Eiiakii i liniflw 1 EibEmik Tary J|I| i e |. 1t il brddiiiems remerdhlp oF I |. ey
I tl"ll-rrlrl ¥, H'-n-rl'l-l! Fiis I'.I' -Hlu.l.ru- vl LdimdUe] serplfmne t;-.r w...n...r B |||....-..|..|... HMa i fry i -_,..j"r_,. 'I.H-

Fomi, W lerpdy. FEraaaiunt, Bas | 5f Pelernharg, Flards,

BLUE RIDGE SCHOOL "3 "

||I|I|IIIII o I‘ I_Illla.I :| I.I.IIr :I-I"-I:' ""'Illrl;:llll FORK UN|0N
YA |.r III : Wil '-|' |I 'I-IIII u"l ""'14:
Saniltar. Bee T8N, Hnndevasnoil. . €. = MILITARY ACADEMY

r BT niThET,

BOLLES

i LMFwmakis oo

meremnnlity. eswdodinis w8

e Bepulilal . Jubas ‘I.l!lrr i
didbetir " AarFadibbid g
ll.I.I |IJu'I :II: ',i It |.1-I W _'l' £ i ks, sl st - read ) T
bbb Laty Eraiming II e NS ELAE Iy S, T S
NATYT rating 'I-.-"_|| N i | o cipeses. BT R b homd
0 BT T IR, “l||.-.| ".ll e ey, | B sisilers
epnee, Flosle. Dumil. Qwisdour i beilbdlimgs, Shapuirts Baw Py,
T |||:I:I1:_:|:|.;I .FI:I! I|.|:-|||:||:|--|||— ppoertp,  Laanss Lo W B IE
.'-Il_'I'Ilrll'- h':l ;-II;III:II" " . RO PR W erades 14T, Bepe
! u i ol i B B g, gt Clisin
Inchiienvifle, Flarids. pElEle @il jinev ey alall.

W ke Ealend . S| Filt

| r.||i il

* Dr. J. C.Wicker, Box 307, Fork Union, Va.
* ok ok % ® o ok kW W

REENBRIER

BORDENTOWN MILITARY

FLL) r'-l'l!'l.l.ll'l:l]. Ciillrgrm jpiivpmintboey.  [isliees
&l g I||:||- e fog == N '|IFr'.: A re=iy ol &
i i I IIr Mas T EILET e 1 d JI

e =1 | LA - Simieer e Tl

Ir--.-hrrn n-u l-n:'.r Wi fhenlivmen, u--. 1-.—-..;

(ASTLE HEIGHTS

REEIL T SECF I-l'lFl'Ill'I'I- LTy ilrlﬂmu c.l.lnl'-
LXHch T ErETTeRm
||_' 1§ [isa T -. f
ﬁﬂﬂrﬂdltE‘[‘ I'eaoa T e publy; Tetighs
Eliie § E=-cimi § ife  EE A w i
;|_ ||I | Vjmanng i T Sresd et =l * omglmiin " B T ]
AduFimr .... QT pEnk, Haies ik rimeri i mpEnr EErisg
....: |r._.|-IE|.||- Iar L. ot "I o TPt | l--!Jll..llll.u.'-.. i mim
|_||_ Tl & e .I.||.:.:rI|--| = T ila 1 =i i bl - 1 | i al
aEr re . B e jurpd . gl m B I-I|| -J-I .-|||.| e Wi I_ i FaTT
------ i l.|-||.'l||..l |:-|.:.I. g A 'I:l I:!'I'! B
-
Col. H. M. Armstrang, Pres., Lebansn, Teos p Lm.?-r:r'wr' iy

| MEsr Masbwilis|

COLUMBIA MILITARY | L HARGRAVE Mipany

E:ABEM?. ¥ |:|1|. II" .I' 1I:|'-' ln ¥ [ I"u'IIIlI- i r-..ll:.:rl.:; .uli"'hl Jur ..E"! -I.--- 1 I||I|-||:I!-!I.‘II'|I=:|LI-.:.-“|..
e -:.-II'-Il:lI = JI X |"|.---'.'-' I-IIIII. --:'-:m-_." - :Ilniuu;llll | I'L-l B |:|r-I - '-'I- I.H sptarriy i T..|I. |. i-II.'I;!:
'I.'. it Sca |r |I W F'II" | ‘I:-llll-'I-lI-l TII'FFI'I'IHIIF . E.H‘:I-'I_':T_-_-_Bﬂl H' Ellu.'l:l:llm 'I||'||_||-||..
CULVER MILITARY ACADEMY HILL MILITARY ACADEMY |

:rrI‘:"..lluIH.:r'I-:lH::r.lL IIIII::Jh':"-.::.-Ill;- Il'll': -Il':.ll hiefl I| i --'|I“ :' ll: IJI L |I| |I| I| .Ir... m"_--- | o
lel:l |II.l 5 =r-'-l'||||.rl;| prapis rudain :-lr 18 ':r I"I'l- 0 ::_- lul-: '-.l_ 35 ok |.: T ul-_l .-'-|-l_:-a- 'ul--. P
A |..||| = .': I I||,r J"Iull'll:l..'h-l'nfg 'I'lr l:|.|.l'|lli' I-:l ALy I_._I ll_l_inl..ll.-;l: M. I I-Il.ilf_I l!'ulrll:.n:n.;l I-i:.-rl:l

DARLINGTON SCHOOL FOR 'H'D"IHE MILITARY 5CHOOL

i Te "
"'"'l"'li Jl ﬂ'lﬁlln- Bne T08 .G, Leatonated, Mans_

MﬂHLIUE i Tinirken e W< FE g -l
Pes -|1 '! E : :-'.' : I: L Iul:ll -l.'.r Fail, = |I|"|I
'-|- l' e - l-'r:l *'II:'I'HT'I-'.H !'“'H'-hlill I:I-:rI

wrf ﬁﬂm!l-l-lllr'ﬁ Mamligs Schosl, Manbes, H "||'

MERCERSBURG ACADEMY

.'|'|

I||||1'||||.I| |_'- fries
SyrRdl b Basnttl
' G l|l|'. | i rr r b i
FEsiiiry =slrnnss pear, . | llEfag. Shaariss
5. Tepaitn, Ph o Eau-. Il|| Meyrerabuarg. Fa.

LTS
| § I-I
i sl

THE MILLAEB SEHDGL ,'

iy Lisi Claig N |
B II I.|| =il I. in | i I
:-.-" '[N l| T TRITE P bnjrgit |--r'-.-| i
-Vemt wpcsmudne b yen e BEal Wik H-.HI-H-l.rI,
Iﬂll L s‘h'Frl'I.p [ w W ashimpion &, ﬂ =i

MISSOURI

|1'|

I‘.-.

d [NE

:|||..|.. i

MLITARY ﬂ.l:.l.l:l:l:'!l'lll'
.I'-'.HI:I' .rumn i SCH |:I'm.

SR F 1l miereilila oAl AT " e |||| i
180 e Tl O TT T BTN TR TS || uw §w ey Deswpdads
I‘"-l Il'l 'l HeR I"=="- | ik [uit Liifnire Al -_-. TN

I S g |||-|- HLErs

::-r €. . Eh-nu-'n: BT Main 51 |“ll.trn- -n

HHHEAH FAHH MII.I'IAH"I"

IHIFLETE ilrvwlis |'- ¥ |-||I " =
f=id ool g W o |||—III ..i mie FimncéErte T
- :..I I 'III _I'| I'--_"l._ln_l aml Hj=F Lo

mF, Canindeg Cail, Tl Pl Senll
H' Bll J'I"- H-r:nn. F¥ailhi. l:l-;l“,.-p n:I._'l :|':l:|'|r|.l;:_

THE SCHOOL
OF DISTINCTION

1= alafes Now Attemding
All Well- Known Colieges

II-.I!IIf“I.' I|||_|| ||.|.|‘"|

T | CLELY | ‘IIII-I flissalri=
Welin KFE SR s ..I ka b=
rib i By, oFm s S bl

NEW YORK
MILITARY

ACADEMY

Winsmw i Tie charoeser fullliog, pBisjoni b=yved
Himenl ligh == lis |-| i sl mddmy J
I8 Aendiomr Noe o Ciansill ia-Tadam, N, Y

‘| NORTHWESTERN MILIT#.E'!’

AN D lln.llln.l. l.::.n.:I-E:n'!- [T

L} Fhife
"'I i I"- S = II I|.|I.-|I
muil jrin LHEiE=ng JI III A il
I T Eart s =1 Sy R '.| FHEET LT e | 1] &1 BT

Ehlag ST thl*lih-m- H'd :L-h.-:-u-..-- '||l.r||.

ONARGA HILITAHT SCHOOL

nnTS I‘ LE I|r||1.1‘ I'-l..rlI .Elli -IIIIII.IT le II.:'III : I||.il-. |I |II| 'L :| E-J-l :.' I“::I- w L;I = -|-: I.r.l ::::|----| ] II.- I| I' . III.--- L Il-lmlu i & “'TII'"' : |.|. 4 || -q!I-“ :
I' P II' I ) b T R 11 |I (EE LR IT] .'..-_I 1 fil l__ ;"|.. ._ L | . L II"I -.I_"' i l.' ERenEl it s I FIErnster '".r vt
||"|-I -|"|_ ||..._- { et |-..| ikl wwldis szl g dF. 8 Ili [ Emd Filll il pieved . S8 gl B, 0T Clibigss ady
l' w-l.n-:-- PR, I"l-r-l Mne M, Mpmie, G, | @y H B- H--uh-n I-:!'I l.r-.:Llron"F. |-|.u..r... :.4.|_. l'.l'n-l LW, B tiesg wi a...l.q.- q...ml%b_
||" .'l|||| Fir bt | I evals
ELGFH ACADEMY i THE HUN SCHO DL Tuosoris o EIIIIEAI]IIIIAL TROUBLE EIII]I.'II.'HIE
et g |:-l:llla|I . :III .--|I -n il i - I:a"-I .I." '.-.l:-l:. -: i ; I.II “I ;iIrI"I_I il il JI II .|.l i --| | :l I Ench Studsol & Chans. {ilegs
I||| peml., el |.".|:|--| ||:. i I _||1 FETT e s (et PR ]| i3t L] (L LR TR T TR LRI
taroll, [eearidng L 5] = [1F] 1] LA sl i i ] ||._||- 1Ir (ER] 1d ii "1.'* L | 14 11 __.EI. Ve gnigess nr ""
E. P, Dresie. i:I'I' .-l.'l-d-l'ﬂ'l' I"'ll:u:r I'_'||-|l1 I|I I‘-_H'.I.:lh.l.rdl 211 I|I||'||-|.nl|1' H"u |'|Ir|.|-||:.-|..|| H j STk i P R e 1]
Ty e 5 e ; I- =T prUgTEN HE T .|.||- el
FARRAGUT . [20%ce |IRVING SCHOOL |5 v e ke s
lﬁhli:l.l'l‘.l.!-l-lrl‘hl lrl:hl-ull g |- tiReats priodlogn _!-l'l""‘ '_""_"' N Ly | e
o Tives, X 300 kessluorg Phy | Sl bl buasie. 4 spurie. 46 milee | PRt 48 50y
: r_'l:“.':' "u';:'r.' r_J'_I :I'I : ""'l IT"'LE' P Clines, Hesdmasier, Box 379, TaArrytewns: OXFORD ACADEMY Baa G-B8,
Feating I: " e ml rra J et e Pl SRR L B Miaanmnbvilles. M. 1.
o LR glicat Ex |: |-.I|| o |I ;
:l_l' T kN, L L RLIRRITTTTI - “EMPE! HILITAHT‘ EI:I"I'I:I:II. Pin:u cu MIlIT.ﬁHT ﬂ.ﬂ ADEMT.
e 4 ) :H s, mel Jeenibar UVadllees, 90000 5 s A Liisms i
il I.II."'J "."I '-'I'I!' oy EE "::.II o L 11 1T | i |'|| Fa R |' Il &R im I-I
.'m-# ’EI'II'I.II ‘F.-- L III I ¥ I|||1| -I .'I I.I-I'-IlI IIII I III ||':r.|_: I".. :":-III I fiEiasliE I.I —: J_. |I 1 |IL Tk —- I || I® I
& Baa 'L..Tlllhl H-!lrln"1 Suripeniy { e ——— F0d Paaoeik A 'll'l'-udl:.n-n
= =l'lt IFL“ Hllll:h-. 1‘“?! I'I1|rn:| II -|'Il|=||l|l|ll|Iu Hl. Lakes. Sanw Simismis 1, Teusa
FISHBURNE MILITARY SCHOOL KENTUCKY MILITARY % oo | PEDDIE *\ i e, Ky Heap
.. [ W r E=iilijj ..—I Fed hommip 1T il § | || _— ....... I — H | - LLLF] {11
i l- I-I"T: IT”I 'I-Il I ll: .'I. 1 i!!"‘ "-! . T I-'I IHETITUTE I"l'll". '_II.'.. I sek -.I. -.'-I u : ll'll' ] |I : e A ) g "I|IJI [ I TETHE S |I| "- g I
! |I'. ILJ .-.I I.g AL li" iF Lk | |.|" 15 -.- ) l I:l-l ' I|_i ia i'.l.'lll.I: I' fll .I' K LNl |-"' I:|- WEy i .-..-_ i I= ag O S HE W | ll!-. -.I TS .- TS
bl - Hﬂ-lﬂ-i:ll-l-.ﬁ-lil:lil-ﬂ' Waynsshara, Vi, | Col. C: 8- Richmins, Pres.. B N, Lyndas, M. Bir. &l A..th-ri-.-l-nI--I s 7N, l'uﬁ:.m. X
fﬂn G‘r MALFTARY LAII:F.MDHT ACADEMY “' e  PEEKSKILL MILITARY ACAD-
ACRDEMY | thruighi lilgh sctesnl.  Exrsllint febird prepuring 'EHT ACCRED . Pavg. Do wll uulleges, Smnil rjnsee
& wnl. Ariive GFlanls - dccreiiesd Somior @ G | s {i lle -1 1 x Eliiiiil Csi ¢ wrrmms | [FRER pamr. Lhee't reernye. At el IE..||||
.r-'ql “IM'.I "H"'"-FI' By el o I | I|II 1= T ", '.I II'._ I--lI I s r. f I¥s L i il i |_ 5! 1l iElx I_ M Eard II N il
Comiregs—i z/leg= -|I-|||r wi N msgppsin Fieg ing wrn ml l|"-| | g==ils L e | i I'-- V.1t PSR- A hj_
wiias Epliage—liBemm! priy srd Bus Lomm, msrees "' 1 il .— 'h' Llll.'ll'ﬂll'l‘l' I'|I 'I' I'I'l|i4 rnlr Fliia ]:EII' I"I-IIIIJH ~gim- Hl.l.ill-rl M. ¥,
Apimtiaen - lhios '.' o o B Il b Blesyar s amad (B ng FrpL . L
Ak gevsene o M e MHDU‘“ SCHOOL | 7 THE PENNINGTON SC HooL
Hawivil Ldw o wswis Lop ®lib siale tmmomem " T, [admi '_"" {MERE "="|."" P ?] |-'.||| af i || |r||_|| Fe. Brh dff
minmg hers Tor isedarsidm Te # 0 il i i FRaFETT r ) ror ety Wil el cRam g | | --rll| sl == wr (it dul |.nll' -|||||
—— il |-'|....-|,.g| pErts, | P T T T .__.||_ Al dgetertn gy, puond Wanr
Wirie F"II-IIH |-| Wai i Pl (el H-Hu]:l.rh-ll.nlr -!l- H | ¥l .". g1 Erakmee _I Hisstrrnd aitalog
Cal,'W, B Bremsiiar, Cilldsges Mark, Sa. Hradley Lans, Bethesda, Washirginn |l B e | H ';-I'HI"-PIIIH D.0., Box M, hnm-l.l-- M.,

Mention the Geographic—Ii

ideorifSes you, ™



PENNSYLVANIA , tuutssy 5T, JOHN'S H!LITAET £ ‘.'.',"..';'."TH'DMAE JEFFERSON SCHOOL

FrLLy srerpdiied sullegs prap, Bl vlasses | B @ A PYENAY dleainiime hilps dessbio sanfls | CLLESE ppjie =ibinn fliedat Hurvhid, Te e, Prnes-

. i : = o) 1 1 i fslingg oo ekl
|IF_I'||'.I.—-I'I “__I L kil e "| II “_"|“ i W kg ERIEr RN ll'h.lll Ll | | ME IELuLLl '.'I 1]y ¥ =

- AL rtm | A win el yorerTam wi awnferenes sy eorothan. | Beery siwilved o peesl slandng bas sdluriion sk
-_\._L_ulzllll:gl::l_”lf.l I'I1I.I _II.I_:.r "!. Illlllll:.l a - JI ;I g E_I H_ _‘::rl! _._;.:..1|I I|_:_|-_-llr DAL il . EHINENIEFE cSisem ¥ fl-ueTs Shilpu= Fl"""l':‘ II'.T“- Fruhin N
'-."-F Bepl, §, Chester, Pomos pivanis, Cabiing 137D DeKusas MElL, Delalleld, Wis, —_EE.I'I. HWendmesior, HE .'-_Et' boule i-'l" i

PERKIOMEN SCHOOL SAINT LEO PREPARATORY |TODD SCHOOL AND CAMP

- 4 e 2 o heamnnet A TERErTEA [ -.-"F' = P r|||a a Nkt |'|_|;l_;||_|_.r|| [Hiipp A s 50 IlEE sl .H .-.'.‘|||:I|'.' II II|I'=|'“'|rIII'
ul-:-ﬂﬂ- ;l:lr-;.‘n:l':-.lallu;rnl:.l:-:I'u.ru: |::*-|1I:-IL |::Ti_..":_.,,...l lrnl:nu- TEL T TP |'I|.|m—|‘ rI.l..1|.l elinte. Private lohe | Culluge Prepurntien. Himdy helji, et ".'“J
1-1¥, mreld poowd et gade, Fullly arersl| bad I|.'I1|l—|:-r B ariei, Hjaerin yrm,  Eielerm sopripell. BT | e I"ll': "-|:-'I' Fai funsna=iai r'ql..”" s=ilp FRVEroh
sesaboey, | ptulagus  Elberd L Sagers, Bwn BTH, [ 1= s Hanediriine Vallewss Mowr Tanips i | mieae 1I.IJlj 1y L::'” "_""‘"l.' "'“lll-:"_.. I."r"'";E
hiu.m“., F‘:pnql]-'l‘l‘.ll'l. incnd Ysaksriewn) 1 .'I'l'-'-ﬁi' Raptanet, -l"' 'a ".“""' Liw, Flarida, | 1 Hanpar M I 'I"' i B, Wandat r_iWknnls.

RANDOLPH-MACON 7. /i'! SAINT THOMAS MILITARY
Ed trar = MLrEdEiY Eradidij@ sidTaann
A:ADEHT i .Ll;i:;r;;" |’Il1I-|:I k—|"|::l_|.lrl|rl: Atnnmf wy A l||[|-|.||'!l.||. -l'llill"'l s I
=il legpe iy Fninnwlpw ey i "I"Illqll'ul..'"'l'ﬂrrl'il‘r;!'lllll T J"llllj.:ll.l:ul.;l": -1"--I'I'E|l'|"'I 'I_fll'l"'-"""l"l';._:l I'l"-l'::l!.rl':"":
s i % Fir # L ES i L, T imE : Iy

o e g ;-;ﬁ'_',";".":t Frant Meras.va. | Very Sev. V. L Flpen, Sox 2, 50 Faol 1, Misn.

E'Em" scHDnL THELRATS v

ratiren Tocnid s,
techtilial sty aiil Srvles Academisg.  Lersiles
-1 Hmalil rissses ingurs issdbridoad wityo b,
pprmilitid. Abhwiles Mo &ormoigsalin o S=0vern
BEwer LiroHe| desalssart. 25 pesr. 0 lalig

I'-lhtli . Tl !lpl 'I.ﬂr-.,. Crvwrna Pryk, Bd.

MILITARY ACADEMY ||l ey
FULLY ACCHEUITED preparsthm Tor sl EHA-nucH 5cHnﬂ |.!..'|I---|:Il"|'lIJI a!II'

ALLEY FORGE

MILITARY ACADEMY

AT Pl MATTE E 8 R

vH.LI:l 'lIr: [ LR __JiE

ATEE ATE e
PeacE o= ThEy =wamm m

A I|-|.|:- i .
E.u- E-:r 1, lmail
garEmsaa l|:|::| U BT 4
irE wd leulbmg b
FEENT o iamir . (D~
o e i My, ABE
NI T LN il
mimtiby s B e @0
pdacs for @i, I bebidyrs

ha I'I!u.l“l Ble
smllgin. Al Pt Qrab==is aeil dandae Tl |nary wriiie] prrparma Tiur =mile, Bup == "'___F ; i
lopr Aagernin atboot Ter yaungsr kg, - L1 T. 0, Heeul pleasss, mdrrinesl imstrostos 14 i - ol T

paimieal, all-nrinsivey reda FIMILLE, oabl, gm0 peres Friumidel 1808, Bom- AT e Cuisie
i I . 4l H H m_n'l.nll
||||. II'I -.._l HI"I-I"HJ J.r-g” ais g | wrpn b d | I.-ll AT I|I|.-.-I n'“-.-” C L
uum’.u-m with seboeted Dueudty, wll livme m -I'l! Sthaimmay Mabl, Pariiaicht, Minmnsots, THA P VT T

FEEiE out I".- aonl mting ni serpe Enbidea with | | ———————————— | T L

JT'.I}IiI}F-lr-I T 1 LRy pejeirtn.  Frugress ETATR AN STA u NTO H MILITARY WEHmﬂHIH :.I: ..Tﬁ': HF ??ﬂ:‘
I:l-r.:'l-:'H'L I fpnlals miedd Eastorrert gt wn ACADEMY | Mupatuta I-poar Uisdlega. Benioe [T A IMpkny

dama el Vi &l A - |_ reli 1A
st lete Etumd Elhands:  Fall sanl E=pemgs in 1o ik i i g el i'

5, Binkaiil o AM DJewiris  Hidbhr,  MWersemes

Geucein mininie: Winter -t Madrwed | | dr 2tutalive Sttas ! LY s
ey MEnamt),  Flaridn T mlfy neadusllio] BeklSFes imurses
‘.'."' ilim II'FI“FII i |JI..||I|_I- II||||IIl el * 1_'_.”-".- Thl‘llﬂu'h mELVEEFY
GEECHEAL SARNDY BEAVER, PFrasldanl Irnim|nll @Fetvds Balae. be|f-reli-
* ahiE. MOTE anfl &res's Sighml

i ilpg.C lwle mlhibas Fili.
HINTER MEAR MuaM) [INE TR TR T R ettt b ol ek i gt

FALL & SPRING /N BLUE BIDCE BOUNTAINS it

plog - Bl WsE -7 Sraasian Ve

L ]
Cionmtre {OHmi  Sisrnsatr Felenad, [ Csiifes] ::Il. l.
M. Sylleis, BTE Waalh. Flacs, Ll'-l-'h.

WESTERN mumnucmﬂﬁ

Blmera m vl el Traen g rrr*'-'lr'-'i"'llr sy el e
Farnadew b L Hewrs Bopgid hiow 1 sieedy - E'oisesnud k-
twicliwmn. BEITL, Highes] gpos"trutimg. 5poris It -
mig. Mool g, Sled e Naaer BE Lale,  Culfieeg

l::-l_ B L. lackaan, Fr-ll-.. -l-lll| M-T, Bikmn, L

ROOSEVELT MILITARY ACAD- TENNESSEE MILITARY | ' '*.'' | WORCESTER ACADEMY

lhive i
; ' ; : imry memil i
AEitin ek e ot W ™A s mitdissmhs P T |.-||||| F = _F ™ el PRI ETEE AR lifrEas A TE AL L 'I. AFIFAH pFrEjHne .
EMT -.|.I.I|:|.|-| liabibatisn Byl J i.-.l|—-. l'|:|u|_.. IHE“T"'-E Hips MR T T TITE | Rmown Ent, i 9% il jirncbaslis daEbErod sallngs
pdorime. Fully orpecdideal Cudidenes Ly farmilles | [ pileistnmIlng b |||| b I|I| i minkE b 1ilh peeT . Ve, T, Wi el |t Foir emining

110 1T & il 4l _|_.| irl |_||||r|' H ks Fxli | = I|||'I||| ik |I|||I| s iarur|ee = I -'|I"II. I' iL] Il - 1'|-‘_| L.'Eﬂ'.' "lt.r--h'.. ﬁ-ﬂiﬂ H““"“."
Cataieg Gl Glen G, Millhas, Bes N, Alwsdo. 101, Eol €. . Enduley. Bax 147, Swasrwaier, Tann, I 55 Pravidanes SiFesl. Warcsuter 4, Masa.

— =

— Wil FILL e WLeanE BELDOW. DETECH. 250 =ell T80 THE FEERRTERY

i Recommendation for Membership

IN THE

NATIONAL GEOGRAPHIC SOCIETY

* The Membership Doues;, Which Are for the Calendar Yesr, Include

Sopbscription fo the Nafional! Geographie Magazinng

To the Secretary, National Geographic Socrety,
| Sixteenth atd M Stresis Norcthwpst, Washingran §, D. C.: 849

| I nominate:

Oecupation . |

(Thlka indormsilzrd BB bmepueiienl G Uhe reecrds

Address

- for membership in The Socrefy.

Name of nominating rmember

Arfdress

* PMTES: Adnwsus] meishesshlp b Untted States, £4.00; Calisdla, 55 J'-l shecad, 3500, Lile Mendwship, 510000 T, §
funds, Bemittamess ahmdd be payalde 16 Navena!  Geegraphi ciely.  Hemittinoes foom ogbsde ol conlifestsl
Uhid Stades giinl Camads sbenwld e made by Nes Yok den?) & e nisblimsl  mmeey s Ted®
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Bind Your
Geographies
in “LIFETIME" Covers

for Lasting Reference
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“Tﬁe \loice with
a Srni’eﬂr

“Hail ye small, sweet courtesies of life,
for smooth do ye make the road of it."

Cften we hear comments on e
conrtesy of telephoneg people and we
are mighty glad to have them.

For oor part, we wonld like o
eiva wortd about the contbesy of

those who use the telephone,

Your L'l:l-t:h|1|:§:|?:i:m 15 alwavs a
big help m maintiining good tele-
]:I]]LIIII_ serviere and we want vaa to

Inow how much we appreciate it.
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'For a Sea Voyage al ifS best. -ﬁ:r unmalched hospitality
CRUISE TO HAWAII ON THE NEW LURLINE

[ — |

You travel relaxed on the Lorhne . _ | In o sprcious, You arrive reflreshed . piper Lo anjoy Waikiki™s

pir-conditionsd stateroom, And every phaphboarnd en warm mf, already attuned to the genlle, ey hifi
jovment s vours. [hincing, swimming, deck gamas of the [slpnds angd all thewrr flower-fragrant charm
resting In Lhe =un,. superh food und serviee, Go by Ll vour Lravel apent hilp vou jillan A Cromse Wi |
sen for & better vaeation never forget . . . to Hawail on the Lariine

Muatson Line Offlces: Newe York - Chivago « San Frandiseo o I
Loa Angeles « Senttle « Porfland « San Dwego - Honolulu M r o

; —
San Francisco and Los Angelis TO HAWAI I‘-“'_J
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