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Aviation Looks Ahead on Its 50th Birthday

Now a Billion-dollar Business, Airlines Plan Jet Transports,
Fast Freighters, and Downtown Helicopter Ports

By Vice Apmirar Emory 8. Laxp, USN (Rer.)

Presidont, Alr Transport Asociation of Americs, amd
Life Trustee of the Natlonal Geographic Socety

N the morning of December 17, 1903,

O an obscure bicvcle mechanic clambereid

aboard u strange-looking craft, nodded

to his hirather and a small group of onlinkers,

antd begian one of historv's greatest vovages
of discovery.

His Journey lasted just 12 ssconds.

In those few fecting moments a frail, kite-
like machine bore Orville Wright aloft and
carried him zafely a distance of 120 feet across
the desolate, wind-whipped sands at Kitty
Hawk, North Caroling (page 740),

Humanity's age-old dream had been real-
izedd,  Man had Alown successfully for the first
time in a powered, heavier-than-air machine,

Celebrating a Yeur of Juhilee

In the United States, and in many {oreign
lands on freedom's side of the Iron Curtain,
that epoch-making achievement will be com-
memorated with special ceremonies on Decem-
her 17, 1933, the fftieth aoniversary of
powered flight.

Here in our own land all of 1953 hos béen
declared o Golden Jubilee celebration of the
wirplane's birth, There have been scores of
Commemornlive EVENLS, Among them nir meets,
State and regional air tours by the Civil Air
Patrol, special radm and television programs,
mr[mrt tltﬂh:ﬂlhmq., spredcial MEWSpaper mju—
tions, and the issuance of an anniversary air-
muail stamp,

Perhaps vou, like myself, belong 1o that
aldeér generation whose Tifetime spans the en-
tire history of successful flight. If =0, T am
sure you feel, a5 1 do, o sense of wonder at

wing along our busy skyvroads!

the tremendous =scope of the achievements
we have witnessed in aviation.

Fiity years s 0 mere moment in time com-
piared to the millenniums that have passed
sinte man's invention of the wheel. Yet in
that relatively brief inmterval we have seen
the airplane grow from a fragile thing of
wood, cloth, and wire into the fastest means
of travel ever devised,

We, and our children, have seen the war-
plane ploy a major role in shaping the fate
of nations. We have seen the airliners of
peaceful commerce change the habits and liv-
ing standards of ourselves and our néighbors.

With no exaggeration, mankind’s first half
century of powdred flight has been called
“the fifty years that changed the world.”

The Wright brothers made a total of four
fiights that memorable winter's moming, aver-
aging an air speed of 31 miles per hour.  The
longest Rizht, with co-inventor Wilbor at the
contrals, went B52 feet in 59 seconds,

Speeds and Loads Vastly Increased

How unimpressive these figures inevitably
seem in an age when fleets of huge airliners
I doubt if
even the Wright brothers could have dreamed
in 1903 how greatly their distances and speeds
wold be exceeded.

Including fuel and Orville, the Wright air-
craft weighed 750 pounds. Today any one
of a number of planes in the United States
scheduled air fleet can carry 50 times that
weight and By 12 (o 15 hours nonstop,

Becently & United Ststes research plane
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streaked more than four miles In the 17 see-
onds. COrville: required to travel 40 yards

hkven the fuselages of some modern mili-
tary aircraft are Jonger than that first Hehe!

In oor Air Age the Tarthest spot on eseth
is only howrs away. | Ledaving New York, an
alrlines passenger can reach Taris in 13 hours,
Chicago in 3%, Los Angeles in 104, Rome
in 19%4, Tokvo in 39

By the time this erticle appears, one airline
plans to be operating the first ponstop coast-
to-cogst service. New DU-7's will make the
fights in les= than eivht hours,

Air Travel Sets Records

The Wright brothers, though gifted dream-
ers, could pot have visualized in those
strugeling: pioneer days the hordes of people
who would one day travel by air.

In 19232 United States domestic and inter-
mitional scheduled airlines—ie., those cer-
tificated for route operations by the Civil
Aeromautics  Bogrd—cartied o record 27.-
186,504 passengers, the equivalent of nearly
one-sixth of the Nation's populition.  In 1953
we shall undoubtedly better that total; fgures
for the frst six months show o 20 percent
increase over the corresponding period of 1952,

To handle the growing tide of traffic, our
scheduled nirlines are constantly modernizing
anid adding to a fleet of some 1400 planes,
Our nirlines fy 236,000 route miles and offer
mere Jift capacity than the rest of the worled™s
mir earriers combined,

While achieving that growth, the airlfines
constantly improved their records for safety,

O Febroary 11, 1953, the domestic sched-
uled carriers completed 12 months of opera-
tions without a single fatality. During that
period they averaged o lopding or take-ofi
every seven seconds, or approximately 13,000
per duy

Wilbur Wright died of typhoid fever in
1912.  Orville, the vounger brother, lived
until 1945 and saw aircraft put to a multi-

< Military and Civil Air Transpore Chiefs
Caomfer on U, 8. Delense

Commercia] oielnes {orm an fnteeral part of the
Nation's defense system.  Mobilizntion plans earmark
nearly WX Tour-ungined planes for teiinsfer 1o the MiH-
tary Adr Trunsport Service on 48 hours” potlee, OH
this ntmber, more than' 85 porcont’ will heé feassd
from scheduled airfioes, the remibindes from Bon.
schritdduled carriess.

Here the author, Emory 5. Land, president of the
Alr Transport Assortition of America, repiesenls the

scheidulod alelbes ol 0 meeting with L4 Gen. Jomeph®

Smith, commamler of MATS, ot Andrens Alr Foree
Bose, Marviaml, The polar map shows MATS glohe-
girdiing routes ) the swipt-wing model alrcmlt repre-
semls a proposed fel tramport

© Balditinl Besstandbs Sacbity
Eidwrheme by Vilknisk Wopiss| sml Dares Litilefsilas

plicity of uses which would have strained the
lmaginatlon of g Julee Verne: rain making,
crop dusting and spraving, power-line patrol,
mineral prospecting, game surveys, forest-fire
fighting—even the herding of livestock (page
137},

Tiday, exclusive of the military and the
airfines. there are approximately 88,000 mir-
planes in service in the United States, most
of them operated by private Avers.

A balf century ago there ‘were only two
power-plane pilots in the entire world. In
1952 thete were 267,750 active clvilian pilots
in the United States alone.

More than 16,000 of these flvers are mem-
bers of the Civil Alr Patrol, civilian auxilinry
of the United States Air Force, Organized
into 32 wings, one o each State amd Terri-
tiry, CATP flies mir search dnd rescue missions,
m'r_fifh supplies in time of disaster, supports
the Natlon'® aerial defense observation svs-
temy, and currently instructs more than 48,000
cadet members in aviation subjects.

Airlines Plan » New Era

Uf avintion's muoany: facets, the one affecting
our lives most directly, and perhaps of great-
est interest, ix public transportation.*

As president of the Air Transport Associn-
tion of Americh, 4 nonprofit service orzanizi-
tion representing 42 scheduled airlines, 1 am
intimately concerned each day with the sharp
growing pains of o still-vouthful industre.  Tn
19532, for the first time, the airlines entered the
litlion-dollar industry class in annual
revenue. We have grown biz, but we are
destined 1o grow much, much bigger.

That growth will see many changes. What
will they hold In greater speed, comfort, and
convenience for airlines customers?

Il answer that question, but first et me
disclaim the role of prophel. Few jndustries
are s0 dynamic aml changeable ax the air
transport business, (I once told my board of
directors they were “a grand bunch of prima
donnas,” )  Competition is keen, the prob-
lems large, the imponderables many. No one
can foresen all the changes that lie ahead,
amd mome can claim special clairvovance,

Nevertheless, a number of developments can
be predicted with reasonable certainty if the
waorld remeting at peace.,  In most instances
my thinking on these future developments
typihes the viewpoint of many colleagues.

Chur MNation i3 about to enter a new ert in
conunercial air travel—the age of the gas tur-
e aircraft, already introduced elsewhere in
the world by the enterprising British with
their jet-powered Comet airliners.

* See "Dur Alr Azr Speeds Abend,” by F, Bareows
Colton, Narmsar GeocKarine Macazmse Febfusey,
10







23 Firms Helped Build This Copy
of the First Wrghi Plane

[m Wonoy of the alrplane’s 30 Wrthday, Los Angelis
metmibers 0f the [nsiptute of the Arronautical ScEnors bl
chiled o duplkcate tha iginal Kitty Hawk Fiver I ey

E==inmed e makine of companents to volunteer umsian
and - gnve Narthrop Arronautical Institote, Hawithorm
Californin, the job af wing.pane] construction und fiml
L u Al work and materinls were donstiey]
The fmished meproddition. shbown af Hawihome, is
tann ol the ormmmgl in every detaf] bue ope: B8 enging (5 u
v metal mockup p. 732 After dediemiors cerx
monics last July 15, IAS members put the plans on displa
in their W. F. Thirand Avronnubica] Muaseum, Los Anpeckes

Eneland's Repsmeton Scienee Moseum has ihe onl

er full-scule copv.” The murceom contributed hluepeln

the TAS peajoct, ay did the Natona)l Alr Museom:' of
the Smdthsonian [odfitution, Washineton, 1), O, custoclian

thie orlistnal 'Wriecht ntons

Crooren N Russel, pranidnentrw of the Wreight brother
el THE i arronmEutinl e L prone on i1 LR,
dematatrating the pilot's position to jet sce Kobert ]
Love, mow 3 fesi mlot for Northrop Abrceafl, Lo

Uppier left: Stunl mlot Joseph Hoome, entertaiming
i alr show In Richmosd, Yicging, lagd Mav 16, flies
110 Cortie= puzher: '[ts “botter parddle” propeller, pownred
oy A 1918 1 urflss mator, ibrives the venrmbile relic o seorch
ini 45 mile= an bour.  Paol Mantz, owner of this and othes
old plan=s. contracts Tor thor uee tn air shows and movias

+ Al 58 Scats Were Taken on This Flight

in 1048 alelines introduced] an atiraictiveE boreaio o

UOMEFLC TUNS: EiF COUCH o (O4Onst serviee Bl apptoxirin el

0 pwtreent K than Dirsl-chiss [aees in 195} carram
innntrgrated Lhe service on transatlastls runs, makin

alble vucations abroad for thousands of Amedicans who
acked time o xo by ship,  Todav ubowl I3 perceni ol
all alr truvel i the United States i3 by coach

aeating arrangoments arne s spacious on conch firhis
phl luxury services are curtmicd, but planess are thé san
Eypes used for fimsteclees fravel

ingion on 0 TWA fun to the Pacific comsst
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Basically, there are two fvpes of gas tur-
hine power plants: the propellerdess turbojet,
usunlly referred to simply as the jet, or pure
jet, obloining thrust from a blast of hot gas;
and the lesser-known turboprop, which gears
it= whirling turbine 1o a propeller (page 770).

Today practically all developmental work
ant large piston alreraft engines has been aban-
doned in the United States in favor of these
lwo nEW 1y Our latest airliners, the DC-7
anil the Super Constellation, probably will be
thie lnst hig new-model transports with recipro-
coting engines (pages 730, 732).

Jet Debut Expected Soon

T Lelieve 1956 will see a jet transport in-
troduced in domestic operntion and another
placed in service by a United States trans-
atlantic carder, Our first jet may be an
tmproved type of the British Comet, or a new
Boeing 707 transport, now in prototype con-
struction phase,  Other possibilities are on
the drawing boards,

Many of our present airliners could be con-
verted 1o turhoprop power, anid we may see
such aireraft in ervice by 1956, or perhaps
even sooner. New planes specifically designed
for turboprop dperation are contemplited, hut
American manufactorers have indicated they
will introduce their speedy jet transports first,

In 10 w 53 years fethners of American
manufecture mav replice most piston-driven
aircraft on transcontinental and a number of
other long-haul routes,

You may be on inveterate air traveler, but
I predict your first flight in one of these jets
will be the smoothest, most pléasant journey
viou have ever undertaken,

Your plane will be luxuriousty ftted, with
seats for about 80 passengers, plus a lounge,
You will flv at 35000 to 40,000 feet, fur
abowve the weather, Outside, the air will be
rarefied amil below zero, but inside the cahin,
with its double windows for saler pressunzi-
ton, vou will still be warm and comfortable.

Since the jet has no propellers, your plane
will be wvirtuwally without wibration; there-
fore, futizue will be reduced.  The roar of the
engines will be muted 1o & murmur by sound
insulation in the fuselage. You will cruise
st about 350 miles an hour, compaoared to 363
for our fastest piston liner.

espite ome stop en route, our first jet
transports will cross the continent in less than
seven hours, clipping an hour from the non-
stop D=7 schedules (page 723 ).

Hut in 25 vears, perhips sooner, on airlings
passenger will leave New York at poon and
arrive in Los Angeles at noon!  The time gone
differentiil will erase the three hours re-
quired by his supersonic jet to streak across
the country.

The Nationu! Geographic Mauagazine

The jet's optimum perfurmances will be on
long flight= at high altitudes. The turboprop,
more economical to operate, promises to be
miost #ffective on intermediate Tuns and on ex-
treme Jong-haul routes,

The turboprop has s glittering future, both
#s A transport plane and as a cargo car-
rier. Although not so fast as the jet, it will
cruise at 450 miles an hour. When fully en-
gineersd, it will reduce cargo costs per ton
mile, #nabling the airlines o capture an in-
creased share of the freight and express now
being carried by surface transportation,

Lust vear domestic and foreign airlines car-
ried more people to and from the United States
than did ships, Domestically, our airlimes
accourted for nearly 57 percent of the first-
class travel market, as compared to ahbout
ane percent in 1932,  Jets and torboprops
will increase the trend to air travel.

| am confident that in 10 years’ time the
scheduled airlines will caorry 60,000,000 pos-
sengers 0 yvear compared to our present 217 -
000,000, Instead of 2000000 miiles per day,
our planes will log 5000000, equal to 10
round trips to the moon every 24 hours!

Afrlines are planning the large-scale intro-
duction of helicopters, an innovation thal
seems. likely to arouse more general interest
than perhaps any other “new look™ in aviation
(page 738).

I predict that in 10 to 15 years big multi-
engined 50-passenger helicopters will replace
fied-wing aircraft on many routes of less
thun 300 miles through large population areas.
They will be economical, safe, and reasonably
fast. Their ability to hover and descend ver-
tieally will enable passengers to disembark
at downtown heliports instead of outlying
airports, saving valuable time—and saving
time is commercinl aviation's prime asset,

Automatic Flight a Possibility

Today new electronic aids permit airlines
to maintain dependable all-weather schedules.
So promising is the outlook in electronics that
completely automatic flight is a distinet proba-
bility during sviation’s secomd half century.

Amazingly versatile electronic brains will
tnke airliners off, 8y them to their destina-
tiony, and Jand them safely and smoothly.
Pilots will ride in the cockpits, but only to
monitor the automatic equipment.

This technigue is, of course, nof-a reality
today, and it may be 25 yeurs before we sed
it in use by the sirlines.

I intend to discuss each of these future
developments— jet, turboprop, helicopter, and
gutomatic fight—in more detail, answering a
number of questions that must be in the
redder’s mind,

But first, for a better understunding of the
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declnre faith in the possibility of flight prior
to Kitty Hawk was thot of Thr, Alexancder
Grakam Bell, inventor of the telephone and
president of vour Society from 1898 to 1903,

In the June, 1903, NaTioNaL UGiooRAPHIC
Macazine, featiring an account of his experi-
mentnl kites, Dir. Bell wrote:

“We are all of us interested in aerial loco-
motion; and | am sure that oo one who has
observed with attention the fight of birds
cam doubit for one moment the possibility of
aerial flight by bodies specifically heavier than
the air. In the words of an old writer, "We
cannot consider as impossible that which has
already been gccomplished.” "

Later, during nviation’s pioneer years, the
distinguiched scientist predicted that aircraft
woltld attain high speeds and forecast 13-hour
transatlantic crossings by air,

In the airplane’s infancy mast people be-
leved it lacked commervinl possibilities. A
statement by Octave Chanute, (riend of the
Wrights and a prominent engineer and glider
pioneer, typifies the thinking of the day.

Writing in the Smithsoman Institution’s
gnnual report for 1903, Chooute forecast a
limited military uge for the airplane and said
it might even carry madl “in special cases.™
Then he dechired:

“Bot the useful louds carried will be very
emall, The machines will eventoally be fast,
thev will be vsed in sport, but they sre not
to he thooght of as commercial carriers, To
sgy nothing of the danger, the sizes must
rempin small and the passengers few.”

However, by 1914 flying boats were shut-
thing passengers back and forth between
Tampa and 5t. Petersburg, Florida. This
service has been called the first scheduled alr
pessenger line in the United States, Tt ‘was
an unprofitable, short-lived venture, as were
several similar undertakings that followed, but
they served i vardsticks for future operations.

World War [ Boosted Awviation

Waorld War T gave tremendous impetus to
the development of the airplane. Having
pirticipated mightily in that development, our
Government naturally desired to capitalize on
it in time of {racm

Speedier delivery of mail proved to be the
alrplane’s Brst elime nse,

n May, 1918, the War Department inangu-
rirtied regular afr mail between New York and
Washingtan, D). C. Later that yvear the Post
(Office Department took over the service,

New York-to-Chicago air mail was extab-
lished by 1919; San Francisco was added
to the route the next vear. Night air muail,
Chicago to the wesl coast, started n 1924
and was extended to New York in 15235,

This was the brief, brave era of the pilot

on Its §0th Birthday 729
veterans of World War T and the hoppy-go-
lucky barnstormers of the postwar  aerial
circus davs, They were the men hired to
flv the ploneering planes, the mwen who _Fit:i
new meaning into the Post Cifice slogan, “The
nutil must go through."

So rodimentary were navigational aids that
the odds were 23 to | against an adr-modl
pilot’s survival over an 1B-month period. In
those davs, when flying blind, men often had
to fudee their angle of ffight by “the feel of
the seat of the pants” Mechanical inilure
was relotively commonplace,

I wns dolng some flving in the 1920%,
first ns & Navy oerinl observer, and later as
a pilot.  Any forced landing vou could walk
away [rom wag a good ope, and 1 was lucky
epough to walk away from five!

There wis no Civil Aeronautics Adminis-
tration then to impose safety regulations and
strict discipline.  Pilots were a. venturesome
fraternity. Thev pulled some stunts that
probably wounld cost them their licenses todiy.

In one such episode T was the butt of an
amuzing but hiir-raising practical joke.

Plane "Buzees” Speeding Train

My friend Al Williams: later renowned as
a speed king, was Aying me across the Mary-
land countryvside in o two-seated open-cock-
pit de Havilland biplane:. Suddenly the irre-
pressible  Williams swooped down upon o
speeding passenger train,

(hertaking the engive, he jockeyed the
plane into a position above the smokestock
and reduced our speed until it matched thot
of the train. So ‘nicely did he judge the
nmaneaver that only the rear cockpit, in which
I sat, caught the smoke from the stack.

Engulfed in cinders and noxious fumes, 1
coughed. spluttered, and choked. Heating on
the rim of the cockpit, 1 volced my opinion
of Willams in profane shouts.  Finally Al
tired of the game and hedgehopped - away
across the fields. When we lunded 1 looked
like the end man In a minstrel show,

Today such questionable lorks hove all but
vanished from the aviation scéne,

In 1926 the Federal Government turned
over flving the mail to private contractors.
Under private enterprise the nucleus of the
airlines we know today took form.

The biz challenge was to deliver the nail
in the shewtest time, The letter that txiay
takes 10 hours to get from const to coust, at
n cost of 6 cents an ounee, took 32 hours
m 1926 and pveraged 24 cenls an ounce.

Air mail was so profitable that few con-
tractors bothered to install seats in thedr
planes. But some pioneer travelers consénted
to ride in open ¢cockpits or st on oeail sacks.
Later they crowded into boxlike cabins.
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The first regularly scheduled passenger serv-
ice by an air-madl carrier was ihauguratesd
"lrIﬂ.} 23, 1926, by Western Air. Express,
tday’s Western Air Lines.  Each plane car-
riedd nbout 000 pounds of mail and two
passengers over the 600-mile route from Los
Angeles to Salt Lake Clity,

On July 6, 1926, the first sir transpaort
company nrmmrH;f engaged in passenger busi-
ress extablished service between Washington,
), ., and Philudelphin. By the end of 1927
MENY ploneer transport services were opernt-
ing, including one to Lotin America.

With expanding routes came larger and
faster ;'rli-lnl.'ﬁ trimotored, each carrying up
to 14 passengers, The vear 1935 saw the
introduction of an all-metal, low-wing. twin-
Ins DMC-3, which

engined transport, the Doug
became the work horse of the Heet.

Law Stimulptes Civil Aviation

To regulate and promote the scheduled nir-
lines in the public inu-rt-al, Congress puissed
the Civil Aetonautics Act in 1938, 1t wis 4
remarkably fine piece of legisiation, Sched-
uled airlines moved forward under this new
directive.  Passengers  increased  and cargo
carryving by air developed.

(i the day Pear]l Harbor was attacked, the
military turned to the scheduled carriers for
help.  Approximately hall their fleet of 359
transports gnd 27 flyving hoats and hall their
persannel, 7300 employvess, went to work for
Uncle Sam within six months.

After World War T1 new S-mile-a-min-
ute, 30-passenger aircraft made their debut,
As these plones settled into routine service,
u new degree of efficiency was achieved.

Then, once again, there were war rumblings,
andd the airlines pnswered another call to the
colors,  Three davs after the Korean Wars
outbresk they mude wvailable 40 of their

t planes to the United Nations efiort.

During the height of fghting, commercial
pircraft were carrving 67 percent of pas-
sengers, 30 percent of cargo, and 70 percent
of all mall fown to the war theater. Thanks
to the mirlines; the Militery Alr Trunsport
Service [MATS) was able to mest ils ﬂT.'III.*l‘
obligations in the Tree world (puage 722),

At present the scheduled airfines are bring-
ing direct passenger, mail, dne cargo service
ty 687 cities in the L'nitud Siates at rates for
cheaper than in the old days. For mstance,
in 1926 the average passenger fare was 12
cents per mile; today it s 5315 cents:

Eartier 1 outlined the air transport picture
a5 we belleve it will look during aviation's
secondd half century,  Now let’s sketch in the
details and consider some of the problems,

Those problems are enormous, particolarly
in the matter of jet transports.
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For many vears American manufacturers
have dominated the international market with
their highly refined, piston-driven machines.
At present sbout 80 percent of the workd's
transport planes are Amercan-built. But re-
cently we have seen the very capable British
enter the competitive scene—jet-propelled.

For more than a vear the government-ownid
British Overseas Airwavs Co {ion bas been
operating jet-powered de Havilland Comet I's

(page 730,
Three improved versions of the Comet, the

Series 11, 111, and IV, are planned.

Meanwhile, ether British afrcraft manufac-
turers have not been idle. Vickers, Avro, and
Handley Papge say they will mtroduce ginnt
high-speed jet transports,  Maoreover, both
Vickers and Bristol have lwilt medinm-range
turboprop  airliners, Other, larger British
turboprops are in the |'I|'int1-mg stage,

In contrast, Amerivan manufacturers have
viet 1o produce a jet transport,

Donglas, Lockheed, and Boeing plan jet
airtiners, and Boeing will be ready to test-fly
a prototype in the summer of 1954,

Consolidated Vuoltee has converted several
of Itz familinr Convair-Liners o turboprop
operation and has sold two such aircraft to
the United States Air Force.  Similirly, Lock-
heed is experimenting with turboprop installa-
tinns in 1ts Soper Constellation,

But thut's the extent of our activity to
date. Obviously. British manufacturers and
airlines are ahead of vus in the race for com-
mercinl supréemacy in the Jet Age.  Their
lead, T believe, is confined to jet plane wir-
{rames, tol power plants.

Nevertheless, bhow did it come about?

Long-range Planning Helped British

The explanation lies in the bazic difference
between British and American civil aviation
anil in the nature of the jet engine itself.

Britain's new nirliners, though designed and
buily by private firms, found their nception
after World War 11 in government-sponsored,
long-range planoing for civil aviation develop-
ment,  Actual production was gssured by
orders from the Ministry of Supply and the
giwernment-awned nirlmes,

In short, government help gave the Hritish
a heud start in jet commercial development.
Thi= statement = in no sense a reflection
upon our overseas cousing.  They approached
the jet problem with characteristic energy,
initiative, and imagination.

However, the situation of our own highly
competitive aircraft industry was quite difer-
ent. Airlines supported a legislative propasal
in 1948 that the Government sponsor a jet-
liner prototype, but nothing came of the sog-
pestion.  Lacking government help, and an



+ A Super Constellation (ruiscs
|J::-t|'it |.||'l.-l.4.:l' "'l-il.ﬂlhi:lldn"l. Trl'l.'l.n_'r"i.
Lockheed Introduced the Ot of s (amed

Constellations in 1943  [mproved versions
followes], enehy reinbmape the oneinal’s gruce
[ul dolphin shape. The Super Constellation,
latest in the Hoe, 5 the latuest transport in
commercial gse, [{s over-all length, 115 fect
ey 1he |:n_".'i||-_.:. made] by 15 feet

otmndard engines deive thas TWA Taer, but
the pewest. Super Conmies boast ingeniod®
compaund ongincs, 8 wadding ol piston and
turbloe power.  Moter exhaust, ostead ol
dissipatine. switls throueh {(urbines peared 1o
the propeller drive ghaits. A Ml-percent gain
th horzepower restlte . The sew engines drive
fhie Super Conutellstion 476 miles sn bhow
at top speed and 135 al cromsing speed
+Diouglss’y Tl-7, fOve [eel shorler [han
the Super Constellation, s the world's {nsiest
JIEEAN-UTYER  franspor Loamy | EHAFnl SIkiiias
power the liner at a top spord ol 410 miles
pn bowr, It crakdes at 365, This mode] Lést
hops acrose the Culitorms countowsicle. Wit
paint deflects sunrwve, reducing calidn tem-
perature by o much as 15 degrees.
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assured backlog of orders. manufacturers
were not in a position to gamble upon
an early venture mio the jet field,
. several makers were smuarti er
W shitfp losses incureed in the deveélopment
- N of conventional transports.  The cost of
building @ jet prototvpe, estimated ot
£30,000,000, was reason for Fiiuse,
Moreover, manufacturers and airlines

- ialike were concerned over the hizh cost
of jel operation. Our -=-|.1n_:im-r] DC-6R

=l e e consumes &Y pounds of fuel per mile.

X === A jet transport of the same size would

: pulp 204 pounds,

- g — At low altitudes jets: may burn 4 to
1D times a4 much fuel as they do at their
most efficient cruising height, 35,000 to
40,000 feet. |

—. Urbviously, the necessity for carryving
huge fuel reserves keeps pay loads down,
This was, and still i5, a matier of con-
cern o the business-manapmd, private-
enterprise airlines: Our present big adr
liners begin to make money when about
62 percent filled with pasengers. 1 the

. - - airfines ure (o retmain healthy and con-

. = tinue to improve their service, the o

- N ™ factor for jets must be comparable

, These contrasting economic consideras

Homs m: il possible Great Britain's “lead

lime" in j#1 transport -Ir1--.-|u-||rnq-:|t

]"l..l"'[||:|‘|'!'|1."'|!- i1l br‘! r"rl|_’['I]L' IIL'-:.=-'|']| lere
in the United States have bropght some-
what better fvel ecotomy ; more progress

15 expected Im a few yvears, This ont-

- look, more than any other fdctor, now
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has prompted American manufacturers to risk
the enormous sums needed for jet tromsport
development.

Farly in the planning phase the Air Trans-
port Association laid down certain require
ments for these new aircraft. They would have
to be safe aml dependable; have sufficient
range for transcontinental -and transoceanic
travel: e able to land and take off al existing
airports: and be as profitable to operate as
existing 4-engined transporis.

Spme manufacturers say they ‘can meet
these reéquirements.  On one point, operating
profit, many aitline officials are dubious.  But
there i no doubt that jet transports will be
part of the American scene.

(e United States airfine, Pan American,
hias ordered three Comets {Series 111 models)
for detivery in 1936 ond has an option to buy
seven more, 5o far, other carrivrs are waiting
to see what our own manufocturers produce,
Boeing's jetliner may be in production by
1956, Douglas amd Lockheed jets probably
will be somewhat later.

Since World War 11 the scheduled airlines
have bought and paid for 1,193 piston-type
airplanes, some costing as much as $1,900,000
each. Orders for an additional 226 have been
placed for 1953-33 delivery.

Now comes the jet, bearing a probable price
tag of about $4,000,000 each for early pro-
duction madels. The airlines expect to noguire
approximately 100 of these planes during the
period 1955 to 1960, Chver the next 10 years
we nmuiy have to raise more than 51,000,
000,000 for all types of new aireraft; turbojet
and turboprop transports, air frefghters, local
service aircraft, and helicapters,

We are prepared to do this, but readers
should not éspect  conventional atrcraft to
disappear for a good many years. New planes,
for both financial and operational reasons,
must be introduced gradually,

Turhaprop Planes in Design Stage

To date the United States has devoted far
mare tesearch 1o the jet than to the turboprop,
largely because of military  considerations,
But the gap between the two narmows,

The turboprop shows much promise as a
transport plane and its development is now
being pushed. Several manufdcturers have
commercinl designs in the planning stage.
Company spokesnen predict that this type
of plane eventually will be more economical
than any large transport aircraft now flying.

Like piston-driven aircraft, the turboprop
upon landing will be able to retard speed by
reversing the pitch of the propeller blades,
This advantage is denied the jet, which will
require longer runways.

However, there i no truth to the oft-

The National Geographic Magazine

repeated rumor that jetliners cannot use exist-
ing afrports,  They will take off and land
with complete sufety from our larger termi-
nale. Eurly models will have improved brak-
ing developed for the military, Doubtless the
future will see the perfection of reverse jet
thrust, the ultimate in braking ¢fficiency.

Although no ljet planes have been delivered
to airlines in thiz country, jetliners have main-
tzined regular coast-to-coast schedules for
more than a vear, No passengers ride them,
and not a single eve sees the propellerless
giants streak overhead.

They are United Alr Lines' “Paper Jeis,”
make-believe aircraft  dispatched daily on
hypathetical sprints between New York and
San Francisco, Meteorologists and dispatchers
plan l:ml echedule theze Rights just as they do
regular operations,

The Paper Jets are United’s own design,
plonned to carry 70 to 80 passengers, a crew of
five, and 3,000 pounds of cargo, to cruise at

550 miles per hour at 40.000 feet, and to Lnd

on present runways at New York, Chicago,
San Francisco, and alternate airports,

Caonditions Good for Jet Flights

By preparing flight plans with jet capabili-
ties and requirements in mind, United has
miined valuable information on problems the
girfines will encounter in actual jet opera-
tion, particularly with respect to high-altitude
weather conditions and mirport traffe.

United says its studles indicate conditions
in thizs country generally are Tavorable for
commercial jet flizhts,

Five years ago the mircduction of jets on
4 large scale would have been extremely difii-
cult becmuse of wirpert traffic  conditions,
Navigation and traffic.control facilities simply
had nol kept pace with the development of
the wviation industry, Foul weather canceled
many flights. Planes often had to circle above
an wirport in “holding patterns” for many
minutes because of bwd weatheér and anti-
quated ground-control equipment.

This 15 the problem known as “stackup.”
It would be acute in jet operation because of
the engines' ravenous appetite for fuel at Tow
altitudes. Fast new transports will have ade-
quate fuel reserves for any eventuality, but
they would hardly be ecomonyical i long land-
ing delive were encountered frequently,

Fortunately, stackup iz being eliminated as
a major problem, thanks to pioneering work
in electronics by many organizations.

Until recent vears pilots flyving the Federal
airways navigated primarily by means of low-
(requency radio signals from ground stations,
(Chief among a number of disidvantages wepe
these: the signals could not be broadeast in
all directions, and [requently they  were
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Passengers Arriving in New York Await Shuttle Service by Helicopter

New Yori Alrwave js ploprernne Lhe dse of |.:_l|:.||.1._| (o sheart haula {page TAR), En route overseas, L

A Lines patron: gse the regulsr helicopter airliit betwees L Guardia Fleld and Internntboral Airpo
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olditerated by the buzz nnd erackle of siatic.

Today the Civil Aeronnutics Administraticon
is rapidly replacing thiz equipment with two
new tudio aids. One, known s distance-
measuring equipment, operating in the ulira-
nigh frequency band, automatically  deter-
mines a plane’s distance from a known geo-
graphical point. The other, called omnirange,
in the very high frequency band, sends out
course =ignals over o full 360-degree circle.
Together they determine the plane’s position.
Buoth are virtually static-free because of the
fréquency bands m which they operate.

At airports the CAA is installing many new
pids, nmong them high-intensity lighting, im-
proved radio instrument londing systems, sur-
veillance radar, and precision approach radar.

A number of vesrs will be required to com-
plete the installations on a nationwide basis,
But marked improvement at major airports
alréady 15 evident, paving the way for jets.

These new devices are considered only tran-
sitional in alr-traffic control,  Already planned
are machines, operating on the m-:!ml::i::ty;m
principle, which will eliminate voice control
in ground-to-zir communications,  Pllots will
receive instructions on tape from electronic
devices in the crew's compartment. Buoilt-in
safeguards will prevent the devices from trans-
mitfing a confusing or dangerous order.

Flying by Robot Control

The next logical step leads 1o the ultimate
in airplane contral, Tully automatic flight.
It is, of course, many vears awiy, but CAA
spokesmen and a number of other aviation
leaders see it in the future picture.

Here, in general terms, is how it will worl.

Ground crews. after preparing a step-by-
step sequence of events for vour flight, will
put the infarmation in code on a punched card,
The pilot wil] feed the card into an electranic
progruming device, then sit back and watch
a5 the ingenious robol o to work,

It will take vour plane off along an afrport
radio: beam, switch to varous omnirange sti-
tions while navigating vou to your destina-
tion, then land vour plane according to termi-
nal approach and ghide radio beams, Through-
out vour flight the robot will control the
throttles and the plane's automatic pilot,

In recent vears civil aircradt Eq_ulmll.*d A8
flving lnboratories have made partially auto-
matic flights, but much work lies abead] be-
fore the system Is entirely =afe and [easilile,

You can be sure the robot will not replace
vour trusted, eflicient human pilot. Mechanical
birains, thoogh they minimize the possibility of
human ermor, canmol cope with emergencies or
changes in flight plans. Man must momdtor
the equipmment and be ready to assume manual
control of the aircraft when necessary,

The National Geographic Magazine

 Today there are =ome 50 applications pend-
ing before the Civil Aeronautics Bosrd for
certificates to insugurate helicopter routes.

Three companies actually are in schedoled
operation. New York Alrways carries mail,
cargiy, and passengers between three New York
City airports: [nternational, La Guardia, and
Newnrk (page 735). It alsa flies regolur
runs between communities in New Jersey,
New York, and Conmecticut. Los Angeles
Airways has a similar operation, and Heli-
copter Air Service transportz mail in the
Chicago area.

As yet these operations are small, but they
promise to burgeon. Growth awiits hig multi-
engined helicopters,  Such machines, devel-
oped far the military, will be rolling off com-
mercial production lines in 1955-56, and fleets
will be wvailable by 1959 or 1960,

So promising is the outlook that aperations
departments of scheduled pirlines contemplate
o test program in which multi-engined heli-
copters will be used in round-the-clock opera-
tions, Details are being worked out

Heliports: Where to Put Them?

One problem in particular looms large in
the operation of rotor aircraft—heliports.
Where will they be located in downtown
areas?  What will they look like?

P'roposals are many nnd varied. Heli-
copters may operate from ground-level lots
surronnded by terminal [ar:ﬂIt{E Others may
fly from platforms atop reinforced roofs of
office. buildings. Muany undoubtedly will use
low-level facilities built above water,

To me this latter method seems the most
promising. 1t has already been adopted by
the Port of New York Authority. Enginears
have bridged two piers along Manhattan's
Fast River and now are constructing & heli-
port atop the platform. A water approach
guatintees unobistructed fight paths.

Flight obstruction will be a serious pmhFEm
in rooltop heliports.  For instance, suppo
you were operating helicopters from the ruuf
of n 4-story bullding, the highest in the neigh-
borhood, Then one day the owner of the
building next door decided to tear it down to
mitke way for a 20-story structure. 1 the
new butlding obstructed vour flight path, you
might be put out of business in that locakity.

Here is o problem not only for adriimes
people but for real-estate specinlisis, Ironclad
covenants and municipal legislation invalving
building heights will have to be worked out
in many communities before ropftop heliports
can be used extensively.

Basically. however, the ides is gond. Heli-
copters can land un roofs just as easily and
safely as on vacant lots,  Passengers would
buy tickets in the building lobby and then
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World's Largest Trunsport Helicopter, Built [or the Air Foree, Dwarls Older Models
Plazocki’s YH-16 Tramsporier carries 40 soldbers, 33 Hiler patients, or three jeeps

use Wil el IR to 72,

be whisked by eélevator to their aireralr

Obvioushy noise would be o problem close
to a heliport. But downtown locations can
e found which will not be aobjectionable to
citlrens.  Also, much can be done in noise
abatement by routing flight paths away from
certain locales. Mufffing of hizh-powered air-
craft engines s not vet practicable for eoo-
nomic reasons, but experts are working on
the prodlem

Helicopter Tdesl for Short Hauls

Franklv, todav's fixed-wing aircrafl are nil
designed to compete effectively with surface
transportation. on trip lengths of 60 1w 140
miles.  Awrlines generally lose money carrving
people such short distances.  Moreover, on
dhbreviated hops the airplune may not offer
nassEngers bosaving in time because terminal
facilitics usually lie outside cities.

These circumstances have weighed hesgvily
on the short-haul local airlines, the operitors
whose roirtes (e inlo the main-line aimrways,
and upon the growing oumber of nir-lax epee-
ntors serving small communities.

Unlike most of the big schecduled carriers,
local lines depend upon air-mall pavments to
make ends meet. That pictore s likely to
change [or some local lines, particularly thosse

Pinseckl alse Lullds e

H-21 (lovering)

L e ||'I.|.||.-:|_'r_1 {or mgirline

] HUP-2 {lapreeidaisl )

aimil tha

serving large metropolitan centers, as the heli-
cupter caplures an increasing share of the
short-haul transportation morket.

In 1932 a grutebul Congress erected a Hi0-
fool monament to the futhers of powered Hight
on the windy crest of Kill Desil Hill, Around
the monument's base are these words

In Commemoration of the Conguest of the Afr

b the Heothers Wilhitr and Oirwille Werkeht, Cone-

cotvidd by Gremus, Achieved by Dauntless Rownlo-

Hept ges] Unieongueralde Falth

Py the aviatlon industry 15 Dlessed with
many young men who possess the elements
of genius, who are resolute, who are spiroed
on by foith.  They are the spicitunl heics of
the brothers YWright

These men, given an era of pesce, will
continue the transformation of our world with
the magic carmpet borm at Kitty Hawk.®

rabfishied
Tebrahimlral Princile

® The Natuisar Crocwarmn® Maoaose
4 first artbcle nn sernmet e
in Kite Structure:” by Slexsnder Cerghiem Hell, in
June, 1005 Sinee then The Mogaxine bhas prited
than 120 {eatures aon aviation sublects,  Among
the authors have béenm such dutinruiEhed authorities
as Hear Admirdl Hichard E. Bved, Col Charles &
Limdberch, B Gen, Willim Mitchell, Geneml of
the Army H. H. Aroold, and Gen Curtls B, LeMay
Foi p compilete list of avintiols artiches, see the two.
volome Narwowar Guepapppe Magoerse Comebitbee
Ik, THOW T8

mnan
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Kitty Hawk, North Caroling, December 17, 1'"M3: Maoan's Dream of Flght Comes True

Ite coated the ratn posls and a Bitter wingd whipped the zand dunn of KN Devil Hill. Two brotoers —hbiyile
miabers fromm Divton, Oblo—tinkered with o frail contraption of wood, musling and wire. Preséntly they placed theds
device, 8 douhleswinged ' aiccraft with o gnsoline onggine, oo an ran-shad ratl.  Chville Wright lny down inChe
(A BT ] :.'I':l..-nl;:-i.rlu.' i |'l"- r

The tuslor l'-"-l.ll!!lﬂ. Ll |.,'.;!|||_||_ ek |,r.||=|.|_'|||_lr|., (ATIRIC i T he _|r'.|:_', Er minsd] :.Irlll.'l.'l'u il the wined. ".-T:]L'Iur
Wreht ran aloneside, steadyving one wing ontil the craft roese into the alr

For 12 momentous seennds the mochine stuyed aloft. Tt owas man's first soccesgful powered flight Inon cratt
heavier (han als Helnre noomn on that [ilelul Decermber ||._1_:. 50 yeurs g, t b poniraplion flew three Limes agibn
opcy ceryinge its plot [or 39 secaimds and 852 teer. The Wright brothers. alter fodr yvears of painstaking expeciment
had solved the riddle of flizht, lmrming & secret’ man had coveted since be Bt watched the Dirds

eldnm has such an amapiclous event pone soo unheralded. The Weights secmid unmovial by thele dpochal
gchirvement. Having flown ghiders hundreds of times, they were cinplelely conbademt of suocess Five hystanders
harily widerstood the drama of the occagen. Mot newapapers refused 10 carry the slory; later they picked up
an exarvorited und lnaccurate sceount. It wos vears belore the Amerlean public venlbeed thet &8 new dimension bl
bien mdded 1o teavel and gave to the Weleghts et orait due Lhem [page 4210

Same vears before he died, Orville Wroght prosented  thin photegraph of his history-making
Maurden of the Sariosar Groosirin: stiff WiHbur runs beside the Witinge wingplane

P

ekt to Los

»  Wilhur, hoving won 4 omn tes, attempted & ight December 14, three dayvs befon Orville's triummhb. He
mieeed his chance to become the st Qyver when the plane stalled indl nosed into the sand, Ripphts on this photo
graph were caupeed by the Dayion tisod of 1914, swhich damaped many o the Wrkht pegntives
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v Powered Aviation Suffers Its First Fatnbity: Lt Selfrdge, UL S0 Army, Dhes o Fore Myer
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* John AL L. _"Ilﬂ.:,_.lurl.j':.' Pilots Nilower [l
(ver Baddeck Bay, Mova Seonm,
February 23, 'MW—First Aarplane Flight

in Canada and British Empire

While the Wrnthts prepared to demonstrute therr
Filver Lo an ¢ater Europs, another group ol jaonetTs was
budlifing and fiving planes uf Hommondsport, New
Viork, and later ot Baddeck, This was the Arerlal Ea
perimenl Assoclation, organired by D, Alezander
Graham Bell and finincad Tiv Mes  Bell

he Hustrious inventor of the telephone bad oxpern-
mented for scars with enormiies tetribhedral kites, husgp-
ing b find the proper design for a powemd heavie
than-alr cruft. Helleving o group resencch, be gathered
atound hitn in 1907 F. W. Buldwin and Juhn A D
McCurdy, voung Canndion engineers] Li. Thomas E
Sellddee (paen 7430 - and Glenn H. Curtls, a mitor
ovicle racer andl manofacturer Who was called “lastest
man im e world " Together those men bult and Gew
fipr oirpdames. all equipped with Curtiss’s poweriud
fight eogrines. MoCundy designed Sdver Lleel, lxsl o
the Aswvocintion's ITour panes

The five esocates devised a hineod wing tp, a kind
of mlleron, whive movements controlled the plane later-
ally The atleron, deviloped o the  Unibed  States
neoved more pricticoble than the Wrghts' method of
warping, of twisting, the (railing eilge ol the wing and
herpme siamlant on all planes.  However, The Wrehits
chareed that the pilecon mirmoed the basic prncple of
thielr winp-warping patent, and the courts sustiained
Ehim

Although the Associntion dlsbanded v T90%, 0 leit
i, proloond fnfluence, Cuartlss wenl on to becomwe
{amoas for TeEht refords a0 or panE anmd g
detien aned mamateTyre

B, A Hleises
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Drawn by Horse and Sleigh, Silver Dart Prepares to Make History's First lee Take-ofl

The son was shining on Cnnnda’s Badderk Bay on the morming of Febraey 25, 1909, Meartvy 150 cifizens of
penr-by Haddeck skimmed alosi on sliates or stood talking in Hitle groups. Presently o slelgh ' glided icross the Jev,
tavwrdng the Litest peoduct of that sroup of inventorss whe werked st Dr Bell's place, Beinn Bheeagh, which still
overlocks the bav. Instend of skids, the new plase bad o thresowheel undercurmisge, snd s winges bipened

While [, Bell and the cithienry watchod, Siver Dart sped soress the jee, kicking up & clowd of snow as 3
tvak to the alr. With John A, D, MeCurdy ot the controls, it Qew across the wintry landscape for hall & mile,

MeCordy, today the sendor living pitor in the Commonwenith, can lay chilm (o a kg string of avintlon
achivvements. While working with Dr. Bell und the Aerkil Experiment Associution be became the sivth man in the
Uiited States to pilod & hehvhd dlan-ale pnigehing

In 1910 McCurdy won the world’s bhiplane speed record ot the weond Internationn! Aviation Meet, In Belmon!
Park, New York That same vear he sent the world's first wirdless from & plane aloit, the message goimg 0 the
Wew York Weeld, Im 1911, shove Daviona Boach, Florida, he meeeivesd the fipst wirelvss [room groand (o aircrall

MeCardy gave many demonstrations 4t premier aviation meets in Mobile, Atlanta, Norfoik, San hess, o
other cliim. The Mohile Rrgiiter fepocted on November 27, 1910; “MeCuniy blow up a bsttieship vesterday. That
4, et would have blown ane up if the oranges b threw (rom bl aeropline bad been filled with nitrogiycerin vl i
the 12-fopt squeres of canvis Iving on the ground m fropt of the orandstiand hnel Becen the fonnels of & man
of war" From 1947 to 1952 MeCurdy sorved with distinction as Lieutimsnt Govermor of Nova Scofia,



Cloanadian MoCordy Prepares to Dare the Shark-infested Crossing [rom F.r?.' West t0o Hovanag
L Januars it Tohn A, 1. MeCoredy made the lonoest oy
Cubn, A destrover picked him up when his motor (adled and dropped him into the sen penr Huavann The wsi
~wherd landg itrEr s Gy 1 iGN S IMTYIVELR 1IN FEENL Yy eal TOF Hians mEoEsiETT __|:=|_I|,: |_':-_| AT !_|||.

r-wader flisht, =oms % miles, from kev West
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[efehvre Circles a Pvlon v Aviation's First [nternontional Meet: Reims, Franee, 'ME
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Pl PEES 00K part, ane R 1w ml oewe LA L] I ne cnicehi T fed Toavlarsaing: | ||.;.i: r brodke 1o mubeladk
efichivie dashed at the gramsdstandd, turminge away at the [ast moment. Records topslied dorng an excoting woel
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% (areet an Abien Bird as Lowis Bleriot Spuns the Endlishh Channel
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on History's Fivst "Aarplune Carries” Vin Fizg Fiver Advertses a Drink
Elv in 1011 proved curmiers prisclicable by Lutiekime Calbriith Perry Rodiers brkleed the United State
it 40 males sn hour an the s il the erulser Pesps vl i 101Y, Mvine (eem Long lsbindd to Pasmdena Iy
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#’ Lungley's Aerodromic
Proves the Possibality
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Admirers Nlob Amelin Earhar
After Her Nonsiop Flight [rom Honolulu
|




Mggmel Ckars Wil | pme

Richard [ ﬁ':. rid 2
First to Flv
Above the Poles

Rear Adm. Hichard E. Byed
reCErLly |.||'|1|'.| i ji:r' |' R ]
the Mational Gepgraphic Society
wius first ta make polar (i 8 LT T
tions by plane. From the mir
hls'overer]  moEe than a milllon
grpidare mibes of the Eaith s anca

In 1925, with Comdr. Doaald
B, MacMillan, he Hew somit 6,000
mitles on an Archle rxpedition
sponsored by The Secefy i oo
aperntion with the 17, 5. Novy
et venr e and Floyd Bennetd

few [fm sntlesereen o L

morih Pole and hack

Siter hogiplng the Athintic |n
Lindlbergh's wake, Byrd led thy
first of his expeditions 1o Antars-
HiE and in 1019 crcled the Soth
|'|||I '.'.il.l' Pl ELEITRE HERR LIRS

Alvrve: Brrd'sys NA-I ond Marc-
Millan's Bowdoem take ahelter in
Robertson Bay, Greenland, 1925

€ Planning his best Arctic expei
tlon. Byrd osked the late Allwrt

[he Sacizty's chied
ciFloErapher, lof hedp 0 oo

structine a device thol would =m
L-Ell'.' Ravidalieel] L aress i re
thi Mworth Movneiixe Pole mad
el comirases dselis R §
Rumstead selved the major prob
ke in ks home worlabop, e
givniny need bhotbding the Hamstesd
ity compass, here held by Byved
Thi ¢ -_["In.'-r eiinrned it atter his
wNorth Pole flieht i 1926 wiath th
tnsriptlon: “Ta Albert H. Hum
sfemil—1or sitting us there '

-
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Four Decades of Airr Progress: A Sabrejet Whistles Past o 1912 Pusher

iWhen peacr comen, thousands of men aod thousands of platies will be veguired for the madl service of the
future, for policing the alr, for gerial const patral, for aeclal map makinge by means ol scelnl photography, for explora
o, atd for rapdd tramstt of passengers and (reight,” When Robert E. Pesry mude this observation inwartime 1718,
he coulil hardly have foreseen the (elghtenine speved with which his predictions ssould be follilled abd surpassed.

Peney™s lorecast wis moadde wi-a time when i thpht 1rom Chicago 1o New York was drsaded for its huensds:
when ndcht ichts were virtually unknown; when airports were scarce and commeresal fights excesdingly rare

Fiow Tzl man b widvanced In ondesianding the aaturs of Sight b stnokipgly dinstrated by ioese two planed
over Lake Fielil, Arkronrs, -Billy Pucker's hall -tom Curtiss was baailt dydeffy by hand, North American's 7-ton F-26
Salwrelot was prodeced on the ssembly fine from 14000 parts.  The 1912 pusher laplane draws on 30 horsepueser
in dilng o mile s minule. Sabre's General Electrie turbojet engine delivers nearly 6,000 pounds of thrust, equal (o
glinat 12,000 horsepower at top speeds of more Lhat 700 miles an hour, While the pushes’s operator <iis in the
breeee and hedpehops, Salire®s pilot rldes o presaurived cockpit to 45 000 feef and more,

Already experimental planes have exceeded 1.200 miles an hour. At these supersonic specds, friction generaiss
heat ranging up to 300° F, on the plane's skin.  Most metals creep; wml their strongth secps oway {page 7051,

& mun [ooks forward (o fieets of mupersogic et bomberz and Yransports, fooatam-poweced atrcraft,; apd ko
Interplanetary fHehte he cannot help nonderine COrville Webkght's wards “Tsnt { astonishing thal all these secrets

hve b preeserved Tor so many vears just wo thiet wo coabd discovir thom 1™




Fact Finding for Tomorrow’s Planes
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A Little Fan-in-a-box Wind Tunnel Made Possible the Wrights'
First Flight; Now Screaming Supersonic Winds Test
Weird Shapes of Acronautical Things to Come

By Huvea L.

DeypeN

Director, Natlonal Advisory Committee (or Acronssstics, and
Life Trustee of the Mational Geographic Sochety

With Photographs by Luis Marden, National Geographic Staff

onsweeping stream of - aeronautical
I progress has two aspects, one in the
public view and familiar o all, the

ather more subtle.

The first is a succession of new and im-
proved aircraft which establish the ascending
serjes of performance records described in the
duily press. Here are exploits by the spiritual
deccendants of Orville and Wilbur Wright,
whao transformed man’s vision of human flight
into reality at Kitty Hawk, North Caroling,
on December 17, 1903,

The second aspect of aemnautical progress
is the growing store of human knowledge that
underlies and makes possible the practical
accomplishments,  This founcation is continu-
ally being deepened and broadened by rescarch
in the aeronautical sclences.

First Plane *Born in o Box"

The practical achievements of the Wrights
were made possible by their own less-known
actlvity in the field of research. Without it
thev could not have flown at all.

“Except for what we learned from our winl-
tunnel experiments in 1901, we never could
have huilt wings that would lift the machine
and pilot with the amount of motor power
then available,” Orville Wright expliained.

Their tmnel was little more than a box
about as long as a coffin and 16 inches wide
anid high, with a fan that stirred a 27-mile-
per-hour wind, But it proved that earlier
tubles of wind pressure were wrong and en-
abled them to design the wings—curved, or
cambered, instead of fat—that fiest lifted
men from Mother Earth in n powered, heavior-
than-air plane. Thus the first successful
plane sprang like a genie from a little box
with a feeble fan at one end (page 765),

On this Golden Aoniversury it seems app-o-
priate to review this second aspect of aerc-
nautical development, with which 1 have been
associated all my life, and lo assess our pris-
ent position and the direction in which we
are moving.

The airplane and [ grew up together, Fifty
vears agn, when Orville and Wilbur first flew,
I was five vears old. | remember well the

first airplane 1 ever saw. Tt was an Antoinette
monoplane fown over Baltimore in 1910 by
Hubert Latham, brilliant aviator, pioneer
sportsman, and big-gnme hunter, who lost
his life a year and a bhalf later, not in an
airplane but on the horns of a wournded wild
buffalo in the French Sudan.

The Night and the nccompanying discus-
sion in the press stimulated me to my first
aeronautical paper at the age of 12, Under
the title “The Advantages of an Airship over
an Aecroplane,” 1 set forth that in the case
of the airplane “the least break in the ma-
chimery will hurl the aviator to the ground™
whereas “the airship has a gas bag to sup-
port it.” I continved that “migships hawve
the advantage of carrying many passengers,
hut the aeroplane can only carry one.”

These statements, and the general conclu-
gion that “the airship has the greater advan-
tage for commerce and exploration, while [or
the sportsman the nseroplane would be the
hetier,” have been shown to be [alse by de-
velopments of the first half centory, but my
paper reflected the currently: beld views.

The Antoinette monoplane, designed and
built in France. weighed about 1,250 pounds
when fully loaded. Tiz maximum speed was
47 miles per hour. The engine was an 8-
cylinder V tvpe of about 30 horsepower,

Thus the first nirplone 1 ever saw  hil
four times the power of the original Wright
plane, nearly 70 petcent greater weight, and
50 percent higher spesd. 5o much had the
art advanced in seven years,

Specd Hits 1238 Miles an Hour

By the time | made my first Aight m an
airplane—at  Washington, Id. €., in 19]1%—
further great strides had been made, The
plane wias a Curtiss Eagle, piloted by Bert
Acosta.  This S-passenger “aerinl limousine,
with plywood cabin giving full protection
from wind, and reduction of noise so as to
permit conversation,” wias one of the first
American trimotored  afrplanes, powered by
three Curtiss engines of 150 horsepower each.
The weight was about 7,300 pounds and the
maximum speed 107 miles per hour,
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Fact Finding. for Tomorrow's Planes

As compared with the Antoinette mono-
plane af nine vears earlier, the I"-iiﬂt* hihLJIIE
hod more than doohle the speed, nine times
the power, aml ix times the weight.

From these beginnings | have seen develop-
ments procesd along many lines,  Some, sach
as the Diesel-engined aircraft and the Auto-
wrirn, have faded nnd died: others, such as
et propulsion and the helicopter, have surgerd
forward in expanding accomplishment.

Speed has reached an amazing 1,238 miles
per hour in the Douglas Skymocket, an. air-
plane developed for high-speed research under
A foint mifitory-industes-Naotional  Advisory
Committee for Aeronnutics [PIT TR,

Gross weight has veached 338,000 pounds
in the Coonvair B-36H bomber, with the
equivalent of more than 34,000 horsepower
nt o speed “exceeding 435 miles per hour.”

Our Navy's FAD, the Douglas Skyray jet
fighter (or carriers, averaged 753.4 milex per
hoar in four passes over o measured course
on Oxctober 3, 1933 (page 768). This sur-

d records set in rapid succession by the
E' S. Air Force's: North American F-86 and
Great Britain's Hawker Hunter antl Vickers
Supermarine Swift, Our North American F-100
fighter flies at supersonic speed in level fight.

The British are pioneering in the field of
turbojet tramsport, and their Comet croises
at nearly 300 miles per hour (page 736).

It's a Rare Plane Thut Knows Its Father

These present and all future grmerations
of aircraft embody the cumulative totul of
knowledee in many felds of science and tech-
nology,  Jusi a8 tracing a personcs amily tree
leads 1o awarentss af an ever-widening chain
of ancestors whose genes have contributed
to his physical and mental make-up, so each
new aircralt reflects the reseprch and ex-
perience of hundreds or even thousands of peo-
ple at many institutions in many countries.®

For a number of vears after the first flight,
it was poszitile for any individual o learn all
there was 1o le known about geromautics il
aircraft design.  As recently as 918, when |
wias working for my doctoral degree, | was
assigned the task of reading and summarizing
the knowledge of the physical principles em-=
ploved in geronautics.

The situation =oon changed,  Today it
would be very difficult, if not completely im-
pessible, for any one man to design a plane.
Our new airplanes are the final product of a
large organization of many specinlists.

Much of our present work = secret,
here are some examples from the past:

Duaring World War TT the Germans captured
one of our P-31 Mustang fighters and nieas-
uredd its periormance. They wore astouniled
because their tests showed that “the Mustang

(F{T1S
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is fur cuporior aerodynamicilly to all other
airplanes.”  The Mustang wing was of a
ivpe first developed at the NAUA in the
vears just before the war, 4 tvpe known as
laminar-flow wings, The NACA has designed
and testerd many “families” of wing sections,
andd most airplanes now ving use wing shapes
il ome of these Tamilies

In early planes, including Lindbergh's S pert
af St. Lowis, the engine cylinders extended
freely. into the wind stream. giving efective
conling but high drag. Research begun in
1927 led to the development of a metal cover
dver the engine—commonly known as the
NACA cowling—which gave satisiactony cool-
ing and greatly redoced dmg.

In 1052 the NACA reported the results of
A study fo determine the best location of the
cowled engne poacelle, end this location =
«till nsed in all modern piston-engined trans-
[Mirts,

Newton “"Proved” Flight Impossible

IT-any feld of science is to be considered
dominant in aeronautics it is aerodymemics—
the study of the dow of air and ‘the forces
exerted on bhodes moving throurh (L In such
research our goxl i3 to determine the best ex-
ternal shape of the amrplane to- give the de-
siredd Ilitmg force with minimuom deag and 1o
provide satisfactory stability and control.

lzanc Newton in 1687 remarded air as
nuacle up ol small particles mlmng independ.
ently. According 0 a formuls he devised for
determining the force of the wind on inclined
surfaces, mechanical Sight was impossible.

Farly expenimenters interésted i the prob-
ability of Right tried many methods for meis-
uting the lifting power of the air.  Some,
such oz Oitto Lilienthol in 1389, mounted sur-
laces of different shapes on scales and exposed
thtm to the breeze. Others dropped miodels
from high structures such as the Eiffel Tower
ar mounted them on cars or whirling arms.
Hut nniural wind 15 notoriously fAckle, a larg
valume of still air is hard to find, and the
moving car or arm produces disturbing aic
currenis: so these methods have been -aban-
donet] except for special purposes (page 761 ),
Best for most neids is moo-made wimd blow-
ing through s tunnel (pages 763, 769, 774,
amd 7731

The first wind tunnel of which we have
record wos designed by F. H. Wenham about
[A70 as an activity of the Aeronaotical So-
ciety of Gireat Hritnin, Tt was 18 inches
sgpinne, 10 fect lomg, and squipped with a
30-inch fan,  The models were ane foot squore,
and we mow know they were (oo Llarge in rela-

® Lo “New Frontler in the 3k by F. Barcows
Calton, NATIOXAL GEOCRAPTIIC MAcszivg, September,
{r5dh.
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tion to the tunnel size o give accurate data.

Today the wind tunnel has become our most
vitluable research tool, and its growth in size
and power matches the tremendous advance
in performance, size, and complexity of planes,

Wind tunnels vary greatly in-size and speed.
Some have test sections only a few inches
across, with wind speeds up to 6,000 miles
per hour. One has a test section 40 by 30
feet through which the wind roars &t a speed
of about 2530 miles per hour {page 764).

The wind tonnels now most in demand for
NACA tests of the final design shape of our
newest airplanes are the transonic tunnels with
winds of about 760 miles per hour, the speed
of sound at sea level. At transonic speeds the
air low [s mixed, part slower than sound, part
inster: than sound. We still lick the mathe-
matical means for predicting  aerodynamic
behavior in the transonic range and therefore
must get our information experimentally,

Wind tunnels providing transonic and super-
sonic test specds require large amounts of
power. The largest of the NACA's super-
sonic tunnels (at the Lewis Flight Propulsion
Laboratory, Cleveland) has a test section 6
by & feet and an operating speed twice that
of soungd, It is powered by three electric
motors with & total of 37,000 horsepower.

Under construction today at NACA labora-
tories and at the Air Force's Amold Engineer-
ing Development Center, Tullahoma, Ténnes-
see, Are fve larger supersonic tunnels, One
will reach a speed five times that of sound,
or more than 3,000 miles per hour.  Euch of
three will be powered by electric motors of
more than 200,000 horsepower.

These supersonic 1unnels must be hearl and
seen 1o be appreciated,  As long ago as 1923
| was experimenting with propeller tip sec-
tions in a sonic-speed jet of air at General
Electric’s Lynn, Massachusetts, plant.  After-
ward when my colleagues and 1T walked out
into the streets, we noticed thit passers-by
el unosually interested in our growp.
We hiter realized we had been unconsciotsly
talking in very loud tones to compensate for
the temporary deafness cavsed by working
for several hours with our hesds a few inches
from a 12-inch sonic jet.

Tuols Inelude Supersonic Rockets

Modern perodynamic research uses other
tools to advance our knowledge of transonic
and supersonic flight. At the NAUA Wallops
Island station, on the Atlantic coast just
anith of Chincoteague Island, of wild pony
fame, models of airplanes and missiles are pro-
pelled to supersonic speeds by rockets (page
778), Imstruments in the mode] putomatically
radin the data we need..

Still anather experimental method led to the

The National Geopraphic Mugnzine

first supersonic flight by man—by Capt. (now
Maior) Charles Yeager of the U, 5, Air Force
in the Bell X-1 at Edwards Ajr Force Base,
(Califomia, on Octaber 14, 1947, This method
is the use of specinl research airplanes to
provide experimental data bevond the range
of performance attainable in tactical military
or commercial planes (pages 766, 771).

Some of these planes, such ps the rocket-
powered Bell X-1 and Douglas D-558-2, are
carried aloit by mother aircraft to conserve
their fuel for brief moments of high-speed
supersonic flight at high altitudes. Thus we
can explore ever-new frontiers of higher speeds
and altitudes, paining information needed
for dedpning tactically useful supersonic
planes.

The NACA his extensive installations at
Edwarids, on Rogers (Muroc) Dry Lake,

High Speeds Bring “New-look" Planes:

The pilots of military aireraft ot the be-
pinning of Waorld War 1T discovered in prac-
tical Hight what aerodynamic research workers
hid known long before—that speeds approach-
ing that of sound introduce new problems and
a need for different external shape.

At such speeds, nir no langer flows reely
but piles up ahead of the plane. Shock waves
appear, and the drag of the best subsonic
shapes ingreases enormously—so much so that
the speed of sound came to be regarded s a
“gande barrier” (page 774). Planes became
unstable and went out of cootrol, sometimes
with fotal results, when compressibility effects
were frst encount

For the new high speeds made possible by
jet and rocket power, drastic changes had to
be made in aifcralt designs, Some of these
“new-look” planes are pictured herewith,

As o member of a specinl team from the
U. 5. Air Force Scientific Advisory Board, |
spenit V-E Day at the secret Gorinan aero-
nautical research laboratory at Volkenrode
nesr Braunschwelz, There we saw planes
and models with sharply swept-back wings—
like those of our present F-86—and many re-
ports on this arrow-wing, or Flesiflugel.

At the time, I was a member of the staff
of the Bureau of Standards and did not know
that B. T. Jones of the NACA bad independ-
ently realized the advantage of sweepback
for sonic speeds and had: made tests in wind
tunnels to verify his theories before the Ger-
man information was available,

Another new shape i8 the triangular, or
delta, wing, and we shall probably see addi-
tional  airplanes  using  this  configuration
(p. 764). As higher supersonic speeds usre
atitained, still other shapes will appear. 1 be-
lieve, for example, that wings will be shorter
ate] wider, smaller compared with the body,



Flying Venetinn Blind
Croes Straaght Llp

A Froe-Hight Maodel
Hangs mm Moving A
Langley Lahoratory’s sphe







Waoden Box o Gant Stee]l Tunmel
Half a Centursy aof Flight Hescareh

| { i LT tl Worieht | buists L1
|
i lrnsnri .|
il
| | }
b
\ y
- i
|
-
their arraneement into lightweight struct any oth 1] ' i
b ALt FeEnetl I g LH a
W hi [ 1 ST N ct witl aITlans A we Derin i seCond ndl] oentu WIth
el [ piit I L 1 | il kB - i i i [
broed imneed] L [Lle- {rm | FiLiiifi | | | I
Ehe W rieh il i [ I (E 1EiTh | il i
) | st i i il ®al sl 1 I I 1 | I
i | B i | 113 r witl GO i | rotun
1 111 nitl= ol e il Wil | il ont A e 0l
I T INE Al WA LS AL I 1 LsBT i TH i {Lgdt i
i | L st oL i ([RTaT L] | I K [ EI I li
v\ new ma L, duralumin, an alioy 1§ | It | Hhi
num with copper and 11 T SETL ' ) elow ze L1 | i
RitF T vaz introid i] \ il § | | v u lse | | | the regl
| | | QLS 15 FETH b L | ' |
: i il <hest renlio I i At Joweer & th IteErin
I-Ii i 1 INEer II |-I 1 LR | (BT || Kl bR i | W ad 8] Rl
ol LI ':_ | | | | il i fisl
il exlensive use | | rud ine might be | : CXOERE]
il i l | A8 | nil ir Ol T 1 1L ITEET mil LRl B






Fact Finding for Tomorrow's Planes

and load, the creep lifetime can vary between
thousands of hours and a few @sconds.

One older material, stainless steel, has prop-
erties suited to high-temperature applications.
It hoe been used in experimental aircralt and
in the Bell X-1 ressarch airplane intended
for research at high supersonic speed.  1Nffi-
citlties of fabrication are verv great,

Another relatively new material, titanium,
is well suited to intermediate temperutures
and is coming inin use, especinlly near the
engine tail pipe of jet airplanes. At present
the supplv is Hmited and the cost very high,
hut rapid progress is being made In alloy de-
velopment and fabricating methods.

Ddemand i= steadily incrensing, for titanium
has many potential uses, not only in jet en-
gines and planes but alse in the automofive
and  ordnance fields. We may expect it to
come into wide use in the next hall century.

Becnuse low weight is so important in de-
signing efficient planes, the art of lightweight
construction in ul.’r'hur nelds has developed al-
mist entively from aeronagtical needs.

Onee the situation was quite the reverse,
In its beginnings aeronautical construgtion
owetl much to civil engineering practice in
design and construction of bridges and build-
ings. Thus the Wrizht brothers were influ-
enced by the earlier glider deslgne of Octave
Chanute, a distinguished civil engineer and
designer of radlroad bridges. In early planes
the structural frame carried all the load, and,
like the outer walls of a building, the fabric,
plywood, or thin duralumin sheet served only
as a-=kin,

Hut as aircraft stroctural enginesring mu-
tured, the thought of many pounds of material
which served only ps a covering became a
challenge to buman ingenuity. The result
wits 4 built-up structure with stiffened skin
strong enough o carry the load.

Thinner Wings with Thicker Skin

In the thin wings now required [or high-
specd flight we use many spars or webs 43
stiffeners, and a thicker skin capable of cirry-
ing o Lirger stress.

strength to resist steady loads 1s not enough,
Grusts andd maneuvers profduce sharply vary-
ing loads, These must be measured accu-
rately so that the necessary reserve strength,
fexibility, and “fatigue strength''—strength
under repeated loads—can be provided.

Preliminary studies indicate that planes flyv-
ing at 20,000 to 30000 feet encounter only
otie-fifth 5 many bumps as those operating
below 10,000 feet. The coming jet transporis
will probably fly at 40,000 feet, where gusts
will be relatively infrequent.  However, dur-
mg climb and descent the infrequent large
pusts will produce the zame or somewhat

o7

higher gust loads than those experienced by
present slower piston-engined transports,

Under certnin conditions, nir load and struc-
tural deflection combine to cause a destructive
vibration known as futter. It & like the
Huttering of a flag or the rapid buzzing of a
Venetinn blind in the breeze, Many engi-
neers are hiusy with computations and experi-
ments o prévent futter of our modern air-
planes and missiles.

A most difficult problem of the next few
vears is the structural aspect of air-friction
heating foreseen as supersonic speeds go higher
nnd higher. When an aircraft or missile hents
up very rapidly and portions of it undergo
rapiil chunges in temperatures, the tempera-
tures in variows parts become uneven, caus-
ing thermal stresses, distortion, or buckling.
Somet form of failure may occur—just as
cold milk bottle cracks when hot waler IS
suddenly poured into it—or the airplane may
suildenly develop Autter and I l'.l-t"_*rltu;lp't‘.'l'.l

“Morses" That Weigh 8 Pound Apiece

The greatest single factor in the lorge gains
in aircraft performance has been the develop-
ment of aircraft engines of large power, low
weight, and pood fuel ecomomy,  The Wrights'
first engine was a 4-oylinder, water-cooled
pistan engine of their own construction which
gave about 12 horsepower, It we about
15 pounds per horsepower. Today's piston
engines deliver 3,500 horsepower with a weight
of about one potind per horsepower,

The siiccess of the Wright Whirlwind i
the Pratt & Whitney Wasp radial air-cooled
engines in the mid-twenties led to their wide
and rapid adoption. Lindbergh's Spirit of St
Leneis was powered by the Wright Whirlwind.,
The present Cyclone, descended from the
Whirlwind, has 18 cylinders in two banks,
and the present Wasp Mijor has 28 cylinders
in four banks

Underlying the development of these re-
markably compact and lght engines, so in-
dispensable to modéern aircraft performiance,
are many feats of basic and applied research.
For instance, the increase in compression ratio
of engines and the development of special
fuels which do not knock at the higher com-
pressioft ratics make a fascinating story of
cooperative gocomplishment by the engine
industry, the oil industry, and government,
Automaoblle drivers henefit by this great effort,

Near the end of World War 11 the propul-
sion picture was revolutionized by the intro-
duction of the turbojet engine. Like most de-
velopments, this one had its seeds jn the past,
A gas turbine appears in an English patent
of 1791, and René Lorin, a Frenchman, pro-
posed in 1908 that the e:r.huuﬁt of 2 pil:it-rm
engine be dischurged through a noszle for
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jet propulsion rather than to drive a propeller.

But realizition of the idens of these apti-
mists had to await adwances in other fields;
particularly the development of efficient light-
weight air compressors snd high-temperature-
resistant materials for turbine blades and com-
bustion chambsrs.

My first comtact with this held was the
result of 4 request from MceCook Field wo the
Burenu of Standards about 1921 for a study
af the practicability of jet propulsion, The
stiudy wax made by Edgar Buckingham, and
he concluded quite correctly that at 250 miles
per hour the fuel consumption of the most
efficient jet engine would be at least four times
as great as that of a piston engine driving a
propeller. 1 participated in the discussion of
the draft of the report,

My pext contact was in 1941 as representa-
tive of the Bureau of Standurds on the NACA
Specinl Conmitter on Jet Propulsion under
the chairmanship of Prof. W. F. Durand,
This committee stimulated the military sery-
icez o contract with manufactorers of steam
turbines for the development of a turhine.
driven ducted fan, a small turbojet, and a
turbine driving a propeller.

However, the Germans and the British had
advanced more rapidly, The Germans had
flown n Heinkel-178 airplane powered by a
turbojet engine on August 27, 1939, and
on May 14, 194] the British had flown a
doster airplane powered by the engine in-
vented by that gifted Englishman, Frank (now
Sir Frank) Whitile. Not until Ovtober 2,
1942, did a U. 5. murplane fiy with jet power,
a copy of the Whittle engine. Not until Jun-
uary 21, 1944, did one of the original T, §.
designs initiated by the Durand committee
ly as a booster enging, and on January 1,
1945, as sole power.,

Whittle's earliest patent was filed on Jan-
usry 16, 1930, When he submitted his en-
gine to the government authorities in Great
Britain, it was rejected as mnoperative. [ have
heard ".?- hitthe 5L1t1:r stnce that they were prob-
ably correct in their judement at the time, but
he him=elf did not give up.

The first German flicht osed an enpine
developed from patents of Hans von Ohain,
who was totally unaware of Whittle's work.

Jet Engine Would Hear 6,50 Houses

A jet engine 15 fundamentally 2 device for
converting fuel into heat and then developing
thrust from that heat by squirting a jet of hot
afr to the rear, Anv bov who has blown up
a tov balloon and let it escape from his hands
has observed jet propulsion in action. At low

jet engine is not very efficient; the
higher the speed, the more efficient it becomes.

A recent furbojei engine, the Allison

The Nutionul Geographic Magazine

J-T1:-A-1, weighs 3,650 pounds and gives a
thrust of nearly 10,000 pounds. The hest
generated’ i enough to heat 6,300 six-room
housges in the climate of Washingtom, D, C.
At 375 miles per hour, 10,000 pounds of
thrust {s eqguivident to 10,000 harsepower;
at 750 miles per hour. the same pmount of
thrust is equivalent to 20,000 horsepower.
One of the first dizcoveries about jet engines
in flight was that when the airplane reached
o hiph altitude the *fire” in the engine often
went aul, or lamed out, a= the pilot would say,
Unleds he could restart his enigine at o lower
altitude, he had to muke a forced landing.
Fortunately, at about the come time this
probilem was faced, the NACA's Lowis Flight
Propulsion Laboratory in Cleveland had com-
pleted new research facilities which permitied
-ﬂurﬂiralim: on the ground the altitude oper-
ating conditions. The NACA collaborated
with industry and the military services in the
sofution of this problem, with the result that
jet engines can be operated dependably at ulti-
tudes more than twice as high as before this

research program began,
Ceormmels—Metals Plus Ceramies

The jet engine is dependent on advances
in physics, chemistry, metallurgy, and their
applications, for combustion oecurs in air flow-
ing at superhurricane speed and Intense heat.,
To be even reasomahly efficient, the jet en-
rine needs o operate at temperatures ap-
proaching 1,500 F., ond for the future we
should like to go to still higher temperatures,
perhaps to 3,000° F.

To cope with such terrific heat, pew mate-
rials combining metals with ceramics, culled
ceramels or cermets, are under study, and
methods of cooling the hot parts of the engine
are being developed.

For supersonic propulsion with torbojet
engings, It 15 al present necessary o augment
the thrust of the turbojet by the v of after-
burning, the burming of Tuel in the tail pipe
downstream of the turbine blades, There is
enotgh unused oxygen in the jet flow to feed
an aftérburner because the combustion prod-
ucts in a turbojet must he greatly diluted
with excess alr to prevent destruction of the
furbine blades. We may expect afterburning
to become less and less necessary as effective
meoans are devised for cooling the turbine
blndes or improved high-temperature materials
become available,

Other tvpes of power for sty inchude
the rocket motor; with which sustained hori-
zontal supersonic flight of a piloted alrplane
was first attained by the BHell X-1.

Another source of tremendous ani
speed is the ram-jet engine, which depends
o the high speed of the aircraft or missiie
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to ram air at increased pressure into the com-
bustion chamber. It needs no compressor or
turbine, but must be moving at high speed
beiore it will go into action.

There is, af course, much speculation ahout
the possible application of nuclear power (o
dgircralt,  In  principle, the nuclexr-fission
process can be psed as o substitute for the
combustor in any type of power plant, But
there are many difficult engineering problems,
including that of shelding personne] {rom dan-
gerous rtadiation. Shield weights are very
great,  Basic research on stomic power con-
tinues, and o nucléar-powered submarine will
spon give us invaluable practicnl experience
with nuclear power *

Atomic=powered Plane Must Be Huge

Sir Hurry Garner has estimated the weight
of n nuclear-powered aijrcraft o be some-
thing like 300,000 pounds (71 tons heavier
than the entormous B-36 bomber), and mvs
hie will be rised if 0 successiul airplane of
this kind is achieved within the next 15 vears.

So far 1 have attempted to give an impres-
sion of the vast foundation of scientific wnd
technical ‘activity in areas with which | have
spme direct connection.  Advances in other
arcas are equally necessary, but 1 can hoardly
do more than list a few of them.

Modern aviation is greatly dependent on
electronic devices. The oldest “black boxes™
cottiined the rudio transmitters and receivers.
Now radio beacons and blind-linding- systems,
rarlar, navigation aids, recopnition devices,
bhombisights, gun slghts, and mnge computers
greatly increase the utility of aircraft.

A growing new feld is that of autopilots and
servamechanisms which relieve the pilot from
fntiguing tazks, supplement his strength, and
react more Tapidly to atmospheric gusts,

The acoustical experts have been called
upon to soundproof airplane cabins and muifle
engine exhausts, but the noisy turbojet has
pregented n new ond difficult challenge. 1t
s ol toeo much to say that p large part of
the future of jet transports and of present
metropolitan nirports depends on the success
or [ailure oi the experic’ work in alleviating
the thunder of low-fiving or taxiing aircraft,

Fuster and more detailed weather forecast-
ing seems sure to come with new knowledge
and uwge of high-speed electronic computers,

Of great importance s the science of aero-
medicine. Military aviation particalarly poses
probilems of enabling men to withstand violem
G (provity ) forces, rapid changes in alti-
tude (poage 780), rmdiation, high and low tem-
peratures, vibration, and noise.  As aeromedi-
cine and engineering work out solutions, civil
aviation benefits too—I{or example, in pres
surieed cabins, oxvgen equipment, heating,
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ventilating, and air-conditioning  equipment.

In the preface to his book, Fromtiers of
Flight, George W. Gray points out: “Airpianes
today flv faster than the craft of ten vears
a0, they Iy higher and farther, carry heavier
loads, are more controllable, and embody
greater safeguards agninst the hazards of take-
off, Hight, and landing, becayse we know mare
peropautics today than we knew ten years sgo.

“And we know mure neronautics because a
litthe group of fact-seeking men have devoted
themselves to its study, The entire roster
of atronautival scientists and engineers in
the United States b= only a few thousand.
They constitute an almost microscopic frac
tion of the population. And yet it ic on this
small group that progress townrd conguest
of the air depends.” ¥

| would add to the group of a few thou-
gand same thousands more, all laboring to
extend the foundations, to pile stone on
sfone, to produce an unending sequence of
better and betier airplanes.

A Glimpse into the Future

Achievements up to now have stimulated
the thoughts of men of vision to much more
radical developments, beginning with trans-
port of passengers and freight long distshees
at speeds of several thousand miles per hour,

From this it 1 but a step to conzider
vehicles which will become man-made satel-
lites of the earth, A slight additionn]l out-
reach of the mind sugeesis interplaneiary
travel, ar, Il that seems too great a step, at
lenst travel throtgh space as far as the moon.

I sm ressonubly sure that trovel to the
moon will not occur during my lifetime, but
| am sure that the lechnical problems are
solvable with a large but finite amount of
manpower and money. The missing element
today s & still broader éxperience in the
pertinent sciences and technology. Experi-
ment amd more experiment, unanticipated
scientific developments in apparently unre-
lated fields, and probably the loss of many
human lives in hazardous pioneer flights will
be requisite to attainment of this goal.

Kitty Hawk was the climax of the long
period in which the dream of human flight
stimulated the creative effort of inventors and
screntists alike.  Today, on the Golden Anni-
versary of Kitty Hawk, men are still deeam-
ing dreams, stirred by longings for still
grenter accomplishment, this time to travel
bevond the domain of the hirds as far as the
eVe can seg,

* Soe "Our Navys Long Subtmarine Arm,”™ by Allan
C. Fisher, Jr., Nitinuir Grocuarmic Macarswy, No-
vember, 1951,

| Puated by peormission of the poblisher, Adired A
Enopl, Inc. New York, 1948,
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Fire and Whater Attend the Birth of g New 5Sea Fighter
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Ilinois—Healthy Heart of the Nation s

All America Mingles in the Prairie State, Industrial and Farming
Titan Rich in Coal, Oil—and Mighty Chicago

By Leo A. Boran

Assistont Fditor; Natwwan Geoorsranne Maoagise

Hiustrations by Nationa! Geographie Photographers B, A, Stesoart and 2R, Culver

ment and the phenomenu! growth of its
great city, Chicago, to geography.
Lying between the Great Lakes and the
Mississippi River, the State from the begin-
ning ol its settlement was the crossroads of
Americn.  Emigrants from  Dixieland found
himes in it southern part,  New Englanclers
and Scandinavians locked to its northern por-
tion, and Chicago received all races.
It is impossible to describe a typical Tili-
noisan, for in the population all America
mingles,

ILLIHI'JE- owes much of its early develop-

Diversity Amid Flatness

Although Tineis is one of the Battest and
lenst varied of all the States in topography, it
shows morvelous diversity in other respects,
This middle-western empire of 9,000,000 peo-
ple ranks fourth in the Nation in farm produc-
tion, fourth in manufacturing, first in Tail
mileage, third in hunking assets, and <econd In
wholesule trade, although only twenty-third
among the 48 States in size. (See the Notional
Geographic Soclety’s new map, “The Great
Linkes Kegion of the United States and Can-
dda,” a supplement o this issue.)

Conl underlies two-thirds of its fertile acres,
aml reservoirs of oil, tapped by pumps, many
of them working away in the middle of com-
fields, yield about 60,000,000 barrels annuwally,
From southern Illinois comes more than hali
of the Nation's domestic shipments of fluor-
spar, a mineral used In the production of
metals, ceramics, amd fluorine chemiculs.

The Prairie State is primarily agricultioral,
et three-fourths of itz population is wrban.
More than half of its citizens live in the
metropolitan area of Chicago,

In 1830 Chicago was o frontier village of 50
pecple,  The 1930 Federal census recorded
3,620,962 within its clty limil=—35 405 3pd in
its metropolitnn area.  In eight of the decades
since its incorporation as a city in 1837 it has
achieved Increnses exceeding 100.000¢ in five,
gains of more than half a million (page 785).

Without atlempting even to enumerite,
mitch less describe, the myrind wonders of the
mighty midland metropoiis, 1 merely sketch
wime of its high lghts,

Chitago sprawls over 212 sguare miles,
burdering Lake Michigan for nearly 30

miles.  Along the sparkling lake stretches g
verdant fringe of beautifully kept parks, sites
af notable public show places iJJn SIS
tleivs hundreds of thousands of bathers disport
themselves on the 22 miles of beaches.

Yachesmen find breezy Lake Michigan as
sporty as salt water. One summer when my
[amily and 1 dropped in for luncheon at a lake-
side restpurant, we watched the finish of a
Star-class race in which a hundred trim littie
slomps competed.  Larger craflt skimmed along
farther out or lay at moorings along the <hore.

In Lincoln Park stand the Chicago Histori-
cal Suciety, the Acudemy of Sciences; & superh
conservatory, amnl a famons zoo that displays
s animals on u television show. Jockson
Park has the Museum of Science and Indus-
try, where many of the displavs are operated
by push-button contral (page 792).

Near Jack=on Park the University of Chi-
cogo lifts its grnceful Gothic buildings in an at-
tractive setting. ‘The Oriental Institute, re.
Jf'llil:!'r[ll!.ll'}' of priceless archeologicnl treasures,
ures throngs of visitors (page 787).

The Art Institute of Chicago and the excui-
sit¢. Buckingham Fountain (page 782) grace
Girant, Park on the downtown lake front

(verlooking  the lake are Soldier Field,
which seats 100,000: the Adler Planetarium,
where stars and planets move realistically in
# man-made skv; the Shedd Aguariom, with
10,000 specimens of hshes; and the Chicago
Natural History Museum, in which dramatic
exhibits tell the story of mankind.

Chicago Prood of Its “Front Yard”

Justinably Chicago feels pride in its “front
yvard,” 1 stood for a long time enchanted near
the Adler Planetarium, looking acress the har-
bor to skvscrupers agninst the sky line.

Much of the Emrklund his been reclaimed
from swamps. A little distance offshore, con-
necled by o man-made causeway, is one of
three municipal airports:

South of the parks the water front bristles
with smoke- and fame-belching steel mills,
factories, and furnaces,

Six strange-looking structures throsting up
well out in the lake are "cribs" that serve as
mtakes for the city's drinking water. Loke
water cntering these flows through 63 miles
of enormous undergroand tunnels to 12 land
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stations which pump it into the wouter mains.

Until 1900 the Chicago River emptied into
Lake Michigan, polluting the water with sew-
age. Typhoid fever caused hundreds of deaths.

The city solved the problem by making the
offending river tun backward, To reverae the
fow, engineers dug the south branch of the
stream deeper than its mouth and connected
that branch by a still deeper canal with the
Dies Plaines River, forming the 1llinois Water-
way to the Mississippl (see inset on supple-
ment map .

Although Chicago is an inland city, it han-
tles more water-bene traffic than the Pan-
ama Cannl. Dutch, Swedish, and Norwegian
steamship lines connect the city with European
and North African ports during the season of
navigation on the Great Lakes (page 794).
Barges ply from here to New Orleans and
ather river cities. Annunlly Inke and river
cargo totals 46,000,000 tons,

A movement 5 pow afoot o widen the
Calumet Sag Channel and thus quadruple the
barge traffic through that witerway, In 1848
the old THinois and Michigan Canal gave
Chicago its start in water shipping {page 802],
I the Calumet Sag project goes through, cheap
river transportation may launch another boom,

Hub of Rail, Highway, and Air Traflic

Truly, geagraphy has built Chicago,  Rail-
roads, starting here with the old Galens and
Chicago Union line in 1848, have made the
city the busiest rail center in the world. To-
day it Is served by 20 major lines operating
almost half the mlal mileage in the country,
It handles more freight traffic than New York
and 3t. Louis combinéd, and ils passenger
train arrivals and departures, including subur-
ban services, average 1,770 a day.

Az in piloneer times; roads converge at Chi-
cago, [llinois has one of the finest and maost
extensive systems af paved highways éver con-
structed. Some 500 big trucking companies,
besides hundreds of lesser truck Heets, operate
in and out of Chicago.

Following the pattern of roads, waterways,
and raifroads has come air traffic.  Eleven
major airlines, three [eeder passenger lines,
three nir freight and express lines, hesides
numerous nonscheduled carriers, serve the city,

At Midway, busiest airport in the United
States, 1,000 scheduled airline plunes lund or
take off daily. Pastenger arrivals and de-
partures in 1953 totaled nearly 10.000,000.

Inland from the sumptuous water front Chi-
cago has unsightly districts which have become
more dilapidated anid disreputable through the
vears. Many of these slums have been cleared,
ang others are in the clean-up process,

In ohjectionable neighborhoods the city con-
demns the land, moves residents to munfcipal

The National Geographic Magazine

or Federd]l housing projects outside crowded
arcas, and rpzes ramshackle buildings. The
property thus cleared at public expense is sold
cheap o private investors wha build on i
approved industrinl  plants or  apartment
groups.  Taxes on, the improved properiy re:
imburse the vity for the cost of slam clearance,

I rode throogh one South Sude district, nol
far {rom the University of Chicago, where
nn insurance company was replacing miserable
hovels with handsome apartment honses sur-
rounded by lawns and trees.

To cope wnh the downtown parking prob-
lem, the city iz building a huge garage beneath
a long stretch of Michigan Avenue.

Ot of Slums, a Great Medieal Center

A striking example of splendur replacing
squalor is the West Siwde Medical Center going
up in an area of tenements and junk vards. T
dlready represents an outlay of $157,000,000,
Completed, it will cost twice that amount.

It iz one of the greatest concentrations of
medical and relpted institutions anywhere.
Within itz borders are the University of -
lingis College of Medicine, Loyola University's
Stritch School of Medicine, the Cook County
Gradunte Schoal of Medicine, and Chicago
Medical School. Tn addition, the University of
Minois conducts a Collége of Dentistry and a
College of Pharmacy, and Loveln a dental
school. There are five hospitals, two schaols
of nursing, and a tuberculosis sanitariem,

Research, which goes on constantly, has
performed miracles. Amaong the most striking
15 the research done on the use and applica-
tinn of the B. C. G. {(bacillus of Calmette and
Guerin) vaccine for tuberculasis,

In a concrete-and-lead-walled basement
room- the 24 .000.000-valt betatron  invented
al the University of Illinois is belng used to
treat inopernble cancer by the concentration
of penetrating X-ravs of high energy upon
diseased nreas,

Chicago claims an imposing list of “ereat-
ests” and “firsts;”" leading all other cities in
the Nation in output of meat and packing-
house  by-products,* telephone  equipment,
radios and television =ets, railroa:d equipment,
and a score of other products (p. 797). It
fashioned America’s first  stecl-frame  shky-
scraper, its first Pullman car, its first real
refrigerator car, its first third-rail system for
electric raflways, and its first successful reap-
ing machine.

At the University of Chicago the first atomic
chain resction, precursor of the atomic bomb,
was pricloced in 1942,

World's largest market for grain futures s

* See "Americe’s *Ment on the Hool” ™ by Willkm
H. Nithalas, Natmsal Groaearioe Macaoxe, Jan-
unry, 1952,
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[TEinuiﬂ—“rnIlll}' Heart of the Nation

Today Northwestern University has 13
schools and colleges on its Evanston and
Chicago campuses.

Now that the University of Chictgo bhas
withdrawn from active participation in major
intercolleginte athletics, Northwestern is the
only Chicago area miember of the Western
Conference, Dyche Stadium, seating 34.000
spectators, is the scene of thrilling “Blg Ten”
(owtball mames and other major athletic events.

From 1857 umtil her death in 1898, Frances
Elizabeth Willard, president of the Woman's
Christinn Temperance Union, made her home
in Evanston.  Rest Cottuge, the modest home
given her by the W. C, T, U, & preserved
s a memorial and is not only open for inspecs
tivn but has a library in connection with it

Despite rather nareow, tree-lined strests,
Evanston has won awards repeatedly as the
safest place for motor traffic in the United
States. The Traffic Institute established st
Nurthwestern University in 1936 trains traf-
fAc policemen from all parts of the Natiom and
many foreign countries.

Al Wilmette on the lake shore a few miles
north of Evanston i the Bahai House of
Waorship, the white-domed temple of o faith
founded in Persin a century ago by a religious
leader, Bahaullah, Bahal temple i dedicated
to the unity of all penples and religions, uni-
versal education and language, and world

peace,
Maval Training Far from the Ocean

To the north are Fort Sheridan, Army
receplion ond separition center, and the U, S,
MNaval Training Center, Great Lakes. Ilinois:

At Fort Sheridan more than 100,000 induc-
tees have besn processed since the beginning
af the Rorean conflict, and 500,000 men of
Warld War 1T were discharged

Between Penrl Harbor and V-] Day nearly
1,000,000 men received thelr basic training
for Nuvy duty at Great Lakes (page 780).
In Ckctober, 1948, a Wave recruit school was
opened, then the only one in the Navy, It
wis moved later to Bainbridge, Marvland.

Factory chimneys dominate the sky line in
North Chicago and Waukegan, though the
lntter 1s still the harbor for o (resh-water
fishing fleet and has o hig fisheries business.
I the two cities there are 65 industrial plants.
Wankegan was the hirthplace of Benjamin
hubelsky, known to the entertainment world
as Juck Benoy. Surrounding this city {3 an
area of pastoral beauty, dotted with dairy
farms, pretty little lakes, and summer resorts.

Near the northeast corner of 1linois is Zion,
religious community started by John Alexan-
der Dowie, who believed the world to be flat
even after he had made a trip around i,

(n a sunny but Lracing marning in Iate

703%

April, Louis Weber, reclamation engineer for
the Illinois Coual Strippers Asseciation, and
I drove out of Chicago 1o start a tour that was
o crissernss 1,800 miles over Llinods from the
Wisconsin border, in the latitude of Boston.
Massachusetts, to the southern tip, parallel
with Narfolk, Virginia.

On our right as we threaded the traffic out
of Chicago was Oak Park, once called Saints’
Rest because of its many churches. This
residentinl community with a population of
63,529 is the lorgest village in America: six
trustees direct all municipal affairs,

Aurora Started as Two Towns

In the opening words of the State song,
“By thy rivers pently lowing, Tlinois,” lies
a fundamental theme of the Mindis story, for
it wae tivers, providing sites for mill dams,
that attencted the early settlers. Mast of the
older cities and towns are located on the 200
rivers and streams in the State,

On both sides of the Fox River, about an
hour’s drive from Chicagn, i= Aurora, a farm
town which has pone in for manufacturing in
a big way, 1t started out as MeCarty’s Mills
in 1834 when Joseph MeCarty and his brother
samuel selected it as o site for a dam amd
a sawmill, Juseph McCarty had looked over
Chicago but rejected it as “mere promising
for riing bollfrogs thain humans'

Split by the river, Aurora grew up as two
rival towns, The public buildings stand on
neutral ground, the 10-acre Stolp Istand in
midstream. 'On the sland stands the 21-story
Leland Hotel, highest buoilding in the State
outside Chicago,

Aurora hoasts that it makes everything
from razor blades to road scrapers,

Near by s Mooseheart, the child city,
owned and operated by the Loval Order of
Moose for the care and education of deceassd
members' children. Thousands of children
have been educated here since the magnificent
project was started 40 vears ago.

In 1854 a group of 208 delegntes to o
“People’s Convention™ met in the First Con-
gregational Church of Aurera and founided an
antislavery party to which they gave the nome
“Republican.”  Aurora consequently disputes
the clpims= of Ripon, Wisconsin, and Jackson,
Michigan, to the title "Birthplace of the R
publican Party."" *

ur romd north from Adrora ook us
through smiling farm country along the Fox
River ty Elgin, the watch citv, which like
Auwrorn began as the site of o mill dam.

Founded in 1835 by James T. Giffurd, Elgin

* See, In the Narmoxar Geoscearsir Macarnsi “On
Goes Wisconsin™ by Glanville Smith, July, 1937
and “Work-haed, Plav-hard Michizan" by Andrew
H. Brovwn, Murch, 1057,
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prospered early in its history, for it wias on
the stapecoach road that led from Chicago tn
thee then thriving lead-mining cty of Galena.
By 1830 the Galenn and Chicogo Union Kail-
rocil hatl reached Elgin, bringing 4 temporary
Lo, but as soon as the line was extended to
Rockford, puessengers, instead of getting off
o settle in Elgin, continued to the end of
the line.

The situation was saved fnally through
Gifford’s friendship with B, W, Ravinond,
third mavor of Chicago. When Raymond went
into partpership with enstern myestors to es-
tablish a watch factory in the Middle West,
he gave Elgin the business.

That was the beginning of the Elgin Na-
tional Watch Company, Two years ago It
turned oot its 50,000,000th watch.

I went along the assembly linee where deft
workers were putling watch movements into
cases and moking adjustments—an extremely
delicate procedore.  Each day about 5500
watiChes are turned out by the fnctory,  Every
part of the watch except the jowels is made
in Elgin,  The jewels come friom Switzerland,

Nourthwest of Elgin we drove through a
mither  hilly, grove-dotted region of dairy
fiirms. Fine herds of blooded milk cows griveesd
in green pestures near trim form buildings,
The principal towns are Marengo, home ol a
Jarge mousetrap [actory. and Belvidere, where
sewing muchines are made,

Rockford Muachines Make Muoachines

Having been in Rockford for o few weeks in
the first year of World War I, 1 expected to
wp {amiliar surroumdines when we reached
this manufacturing city of 105,438 people,
third in size o Tlhnois, 1 failed to recognize
anything about it except the beautiful Rock
River and the fine trees that give it the nick-
nime © Forest City."”

Camp Grant, thronged with soldiers in my
time, is now g municipal airport, and only
scattered few of the old war buildings fe-
main as homes [or industrinl workers.

In 1917 the principal industries were the
manufacture of forniture, knitted goods, and
hosiery, Now, i terms of dollar vidue, the
city ranks fifth in the United States us a pro-
ducer of machine tools, “the machines that
make machines.” TFommiture and  hosiery
(people of my generation sorely remember
the old Rockford seamless socks) are still
made here;, but metal wares have left them
in the backgriound,

With 400 factories making some 300 types
of products, Rockford boasts that it is the
most diversified ety in lllingis.  Many of
the scores of manufacturing plants started as
bggckroom shops of the clever Swedish artisans
whose ancesiors came Lo Hlineis a century ago.

The National Geographic Magazine

As we rode nlongside the Rock River, |
espied severil crews of Rockford College girls
rowing racing shells, Century-old Rockiord
College, which claims Jane Addums, a founder
of Hull Hoose in Chicago, as an plumna, i<
a distingulshed school for wonmen.

In its long raster of famous people Rockforid
lists alsd James Henry HBreasted, renowned
archéologist nnd author: Frank La Farge
noted com » and Martin Johnson, warll
traveler and lecturer,

The homey old city of Freeport is only 15
miles from the Wisconsin border, in rich farm
and dalry country.* At the village of Winslow
niar here my mother was born. My grand-
father heard the Lineoln-Douglas delste in
Freeport on August 27, 1855,

When Lincoln asked Douglas whether the
peaple of a territory could lawfully excluge
slavery before adopting n State constitution,
the “Little Giant” replied emphatically that
they could. By uttering this " Freeport
hieresy,” Ilouglns split the Democratic Party
and made ible Lincoln's election in 1860,

A model of prosperous stability, Freeport
changes little through the vears. Tt has well-
established  industries and a brisk trade as
senl of one af the richest counties in Tlinis.

Although Galena, pow shrunk to a popula-
tion of 4,648, sits dreaming of bygone glory
ot [ts rugeed terraces above the Galena, for-
merly the Fever River, time was when it was
the metropolis af ineis and Chicago o mere
trading post,  The post office was estoblishied
here in 1826, the first in northern Tinois
For more than hall a century before the Revi-
lutiomary War lead was mined on the Fever
River by the Freonch, amd the district fgured
prominently in the Mississippi Bubble pro.
motion scheme of John Law in 1717,

Lead mining bere became unprofitable in
the middle of the 1800s. Tn the panic of
1837 the old town suffered seriously.

Grant Went Qut from Galena o Glory

From Galena Ulysses 5. Grant went put to
duty as o colonel in the Civil War. He had
been etip there in his father's leather
shop, To Galenn bhe returned in 18635, the
conquering peneral, and recelved from the
townfolk the mansion which still stands as he
livedd in §t, o State-Kept memorial.

Northeast of Galena, almost on the Wis-
consin border, & 1,241-foot Charles Mound,
highest point in [inois.

Bud< were just beginning to open on the
trees when Mr, Weber and 1 left Galenn and
headed south along the Mississippi River, As

{ Fext comttaned on page BOF)

* See “Thee in the Hewrt of Swbaconsdn.”™ by Wil
Him H. Nicholis, Nariovar Genceartic Maoacmoe,
Tune, 1947,
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Hlinois—Healthy Heart of the Nation

we rolled downstate, we plunged into the tide
of advancing spring. Trees were in nearly
full leaf at Cairg on our arrival there a week
lnter. In southern Mlincis spring comes nearly
o month earlier than in the north,

Chir roadd led us past Mississippd Palisades
State Purk, one l.'rll the finest U,F the 35 in
Ilingiz, o rogged bit of unspoiled wilderness
un high bloffs a4 few miles north of Savanni.

We found Moline and Rock 1sland humming
with industry as usunl. These towns, East
Moling, and, Davenport, just across the Mis-
sisslppt in lowa, are the “Quad Cities.” the
farm-machinery capital of the world (page
800} .

The Quad Cities have six plants of Leere
& Company, two manufacturing branches of
International Harvester Company, AMinneapo-
lis-Maline Implement Company, J. 1. Case
Company, and many smaller concerns many.
facturing agricultural implements.

In 1537, John Deere, o hard-working black-
smith, developed at Grand Detour, Tlinois,
a steel plow that would successfully “'scour™
in the sticky llinois soil.

After a successful start in Grand Detour,
Dieere moved to the “nice little village™ of
Muoline 1o take advantage of water power and
cheap transportation. He manufactured 700
plows here in his first vear.

Plow and Reaper Made Farmers Rich

By 1848 Cyrus Hall MoCormick was manu-
facturing reapers in Chicagn, The plow aml
the redper launched Hlinois an the way Lo
farm wealth.

On n 1.000-ncre imestone ishand in the Mis-
sissippi River dcross a moat from Rock Tsland
and Moling is Rock Tsland Government Arse-
nal, making war equipment from ammunition
belt linke 1o 50,000-pound gun carrliges.

With a population predominantly Swedish
and Belgian, Rock lsland and Moline retain
anly faint memories of the Sac and Fox In-
dinns who once dwelt along the Mississippi
bluffs. A 207-scre State park near Ruock
Ieland i named for the falcon-eved chieftain
Blark Hawk, whose braves were defeated in
1832—the war i which Lincoln, A militia
cuptain, said bhe had “many bloody struggles
with mosguitoes.”

From Rock Island my companion and 1
drove southeast across lush farmlands: to
Galesburg, at once o farmers' town and o
ratlrodd and manufacturing city, [t is amazing
how quickly industrinl scemes give woy o
smokeless agricultural country in iinois,

AL Galesburg B Knox College, the “'CHd
Siwash' of plumous George Filch's famous
magazing stories of Ole, the Viking fullback
who sulked and refused to play until he was
initiated into several fraternities. Poet Edgar

305

Lee Muasters attended Knox long enough to
lunk his Horace, Don Marguis called the
sthool his “step college,” and to Eugene Field
it was “ooe of my numerous almy maters,"

Although Carl Sandburg, distinguished poet
andl biographer of Lincoln, 15 pot a Knox
eraduate, he took his degree n1 Lombard Col-
lege, which later was absorbed by Knex. The
house where Sandburg was born is now main-
tained ns o show place,

Gulesburg owes its beginning to Knox Col-
lege, for the Reverend George ‘Washington
Gale brought the original 200 settlers here in
1836-37 to set up a Christinn college on the
wesiern prairie.  Beside “'Old Main," still
stunding on the campus, Lincoln and Douglas
held the fifth debate of their series.

Strip Miners Restore Land

Between Galeshburg and Peoria Mr. Weber
took me dwer a strip coal-mining  operation.
We crossed miles of “spoils,” wastes of earth
and rock ridges Mung up by the scoops of the
sirippers as they cleared the overburden from
bods of coal.  Here and there pieces of “pluce”
lamd had been left undisturbed, parts of farms
still undler coltivation.

“The companies buy up all of a farm, even
thaugh part of it does not contain coal or is
unminable; this unmined portion is kept in
cultivation,” Mr. Weber explained. “Farm-
ing continues until stripping begins.,

“We don't blame people for complaining
ahout the unsightliness strip mining causes,
und our job i to do something about this
problem. We have planted 12,000,000 trees
on thousands of -acres like this

“In years of intensive cultivation rainfall
has leached down mineral mutrients from the
surface until the soil will not grow crops with-
out the addition of Hmestone and phosphates,
Stripping brings up the mineral nutrients, dnd
what we try to do i5 to grow homuos builders.

“The coal under a farm is worth from 300
ta 500 vears ol crops. Still, we don’t like 10
Calse wistes.

Mr. Weber drove the car into a long ravine-
like pit where a gigantic stripper was: scoop-
g n 50-foot overburden from a thick layer
of coal. With a bucket that took 40 cubic
yvards from the bank with each bite, it lifted
the overburden and piled it to the side of a
clearing nbout 100 fest wide.

We rode on the exposed coal to within 100
vards of the mighty machine, The scoop
looked big enough for a two-car garace.

As soon as this strip i finished, loading
shovels dig up the coal and put it into trucks
to be houled to the tipple. The shiwvels hold
7% cubic yards, the trucks 38 tuns, At the
tipple the caal l= washed and putl aboard rail-
ropid cars for shipment to market.
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The overburden from the next strip IS
dumped into the empty pit, and this process
goes on until the List cut of the job is reached.

“What happens to the last cut?” T asked the
superintendent in charge.

“That fills with ground water,” was the
reply, “and bécomes a lake. We have made
1.500 acres of new lakes and stocked more than
half of them with fish.”

Near Danville a week later we visited an-
other strip-mining district where  énonmous
dragline strippers were employed. Dunville,
home of Joseph Gurney (“Uncle Joe™) Can-
non, fnmous speaker of the U. 5. House of
Representatives, of which bé was o member for
46 vears, began as a village around a salt Tick.
Now it is a brisk manufacturing, farming,
and strip-mining center.

In 1952 the strip mines in [Rinois produced
17.000000 tons of coal—elightly more than
37 percent of the State’s total coal production.
Thus far, 55,000 acres of land have been
strippetd.  The companies have given clubs
and communities large tracts for recreational
USES,

William Cooke, president of the Tlinois Coal
Strippers  Assodintion -and owner of the rich
Little Sister mine south of Canton, is a recla-
mation enthusiast. He has graded 1,500 acres
and put it to diversified farming.

Chief among hie enterprises is a “pig hatch-
ery” equipped to handle 10,000 pigs a year.
His stock is an aristocratic cross between
Hampshire hogs and the famous Danish Land-
race breed. In a palatial farrowing house the
PIES re left with the sows for three wieks,
then put on a formuly of synthetic milk con-
tuininig penicillin, aureomycin, and terramycin,
When they are eight weeks ald, they are
turned over to tenant farmers or sold.

Mr. Cooke goes in for evervthing on a grand
scale. Finding that multiflora  roses make
animal-tight hedizes, he planted miles of them.

Progressive Peorin, Industrial Giant

We went alongside the lincis River north-
east to Peorin, second city in Ilinois with a
population in 1950 of 111,856, One of the
aldest settlement= in the Mississippi Valley,
Peorin in 1525 waos the seat of the county of
which Chicago wias a tiny precinet,

Situated 130 miles southwest of Chicago on
the Illinois River, most important link in the
Great Lakes-to-Gulf waterway, Peoria has
become an  industrial giant,

The Caterpillar Tractor Co. is the largest
of its 160 industries. In a similar enterprise
Robert G, Le Tourneau, evangelist engineer
who says, “God runs my business,” started a
big factory which he sold recently {(page 799).

Perhaps the most famous Peorian of the
pust was the freethinker, Robert (5. Ingersoll.

The National Geographic Magazine

The Most Reverend Fulton J. Sheen, Mr. and
Mrs. Tim Jordan (Fibber McoGee amnil Molly ),
and Charles Correll, the Andy of “Amaos o’
Andy,” are present-fday celebrities born o
Peurii.

Peru and La Salle owe their early growth to
the ald Mlinois and Michigan Canal, for Peru,
(punded in 1833, became terminus of the
waterway completed in 1548, When La Salle
built a steamboat basin, however, it took the
canal trade away from its sister town. La
Salle had its hirth in 1827 when plans were
started for the old waterway, The two towna
were al the head of pavigation on the Ilh-
nois River.

Peru’s principal business wakes up maore
peaple than any other concern in America, for
its prodoct s alarm clocks—Westclox and
Biz Ben.

At Ottawa on August 21, 1858, the first
Lincoln-Douglas debate attracted a crowd of
10,000, twice the population of the town.

Starved Rock State Park, second oldest
State park in the Mlinois system, is near O1-
tawd, With 1,437 ncres of bluffs, canyons,
nnd gigantic rocks, it offers rugged naturl
SCEMETY.

Joliet & Great Wallpaper Center

With =seven plants, Joliet hns the greatest
concentration of wallpaper manufacturing in
this coontry. Here also is the world's largest
nail factory and important works of the
American Steel & Wire Divigion, United Slates
Steel Corporation. The city lies on the
Great Lakes-1o-Gulf waterway, which carried
17,300,000 tons of barge freight through the
ez Plaines River in 1952,

Besides its tremendous output of manufac-
tured poods, Joliet produces what it proudly
boasts pre the best bands: in the country,
High-sthool youngsters here have won s0
many contests that few band musicians from
other cities will venture to play against them,

Around Bloomington and its next-door
neighbor Normal the rich Black soil of the level
Minois prairies produces prodigious crops of
sovbeans and hybrid seed corn, insuring pros-
perity for the citizens of the two towns.

O distinguished literary and nationnd hg-
ures Bloomington has produced] a proud quota;
th mention just a few: Elbert Hubbard:
Sidney Smith, creator of Andy Gump; Mel-
ville E. Stone, co-founder of the Checajo Laily
News and first manager of the Associated
Press: Adlai E. Stevenson, Vice President of
the United States under Grover Cleveland:
and his grandson Adlai E. Stevenson, former
Governor of Tlhinoiz and recent Democratic
candidate for the Presidency,

Bloomington claims the oldest Passion play
in the United States, a f3-scene periormance
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which has been presented annually twice a
week in April and May for 31 vears.

From religious pageantry  to. the: circas
seiems | far cry; yet Bloomington has won
fame for the trbpexe performers who have
prepared their acts there. Clyde Nohle, re-
tired member of the “Five Flying l"hr.lmr.'-,”
sivs 05 many is 200 serialists have traingd
in Bloomington at the same time. The tradi-
tion started in the 1890° with two farm bovs,
the Green brothers, who, after seeing o travel-
ing circus, went home and practiced in the
hayvmow till they had an act which Iater was
featured in Barnmm's circus.

To Decatur, lounded in 1829, Abraham Lin-
coln cume with his father's family os a vouth
of 21. He and his cousin, John Hanks, split
rails for a living here in 1830,

When the Republican State comnvention miet
in Decatur an Mav 9, 1860, Hanks carried in
two raile with 8 Lincoln banoer, stampeded the
convention, and defeated William H. Seward.

Nowadays Decatur i=a ratlroad anid manu-
facturing center making goods ranging from
fiv swatters (o stee]l bridees.  Tts tiain ¢laim
to fame, however, is that it is the lending soy-
henn procecsing center in America

Mr. Weber and 1 visited the magnificent
plant of the A, E. Staley Manufacturing Com-
pany, muker of sovbean and comn products
(page 795). [tis the lirgest of five processing
concerns in the city, which together can handle
50,000 000 bushels of sovbeans n year,

From Decatur we swung south to Pann, a
coul-mining town which paradoxically ships
out annyally to Aorists all over the country
20,000,000 cut roses.  There are 60 acres of
roges under glass in five big nurseries.

“How did vou happen 10 start rose culture
in a conl wendF" 1 oasked a rather taciturn
owner of one of the lirgest nurgeries,

“Well,” he said, “we had live deep mines in
the 1920's (there 15 no strip mining around
Pana) and fuar railroads, but conl got =6
cheap we decided to try something else,”

Surplus Crops Stored in Field Towers

Beside the toad on our way o Springfield
| noticed a laree group of round towers. 1 had
seen scores of these throughout the journey,
often in fields Ine from morkel centers,

When T asked a Tarmer what they were, he
sajd with a grin, “Those are monuments to
legistative attempts to repeal the luw of sup-
ply and demand. They are filled with soy-
heans, corn, and E_'rl.ln the Guwmmm: hns
hought anid stored to keep prices up.”

Springficld, the State capital, i= the heart
i Lincoln Land. Though the Gréat Emanci-
pator wos born in Kentucky and grew o
manhomd in Tndiana, he is best known to
history us “Abe Lincoln of 1lingis."

The National ﬂ:ugruphi: hlngu:f.in:

A two-siory: frame house, the only home
Lincoln ever owned, is kept with some of the
griginal furnishings much ns it was when he
and Mary Todd Lincoln lved in it. Open to
the public, it anbually attracts hundreds of
thousands of visitors*

A towering obelisk in Oak Ridge Comelery
dominates the Springfield sky line.  There
reste the body of the man who "belongs to
the nges " Hh: tomb is a natinnal shrine
maintained hy the State,

Fvervwhere in the capital city 1 saw e
minder= of Lincoln, The Abraham Lincoln
Hotel had a picture of Lincoln in every room,
and his likeness even on the paper wrappings
of the sugar cubes In the restavrant.  Going
about town, I counted 39 establishments using
the waord “Lincoln™ in thelr nimes.

Springfeld i a sprightlv, prosperous oty
of 81.628 popualation, fiith In ipods. Coal
arderlies even the capitol, and one deep mine
wias in operation antil 1957 (page 815).

The Sangamo Electric Company @5 a mijor
producer of electric meters and  eléctronic
equipment. Making road:-grading amd earth-
moving machibery are Allis-Chalmers Mianu-
facturing Company and the Baker Muomufoc-
turing  Compriny.

Youthful Lincoln Worked in Neow Salem

Before starting oot {from  Springhield lor
sguthern THinots, Mr. Weber amd 1 pursuoed
history to New Salem State Park, the fuithful
restoratinn of the villnge where young Limcoln
was by turns laborer, storekeeper, postmaster,
survievor, and legislator. We went on two
miles fo Petershurg (o visit the grave of Ann
Rutledge, at whase father's tavern Lincoln
tived for o time.

Although legend says Ann was so beloved
by Lincoln that her untimely death in 1833
almost ruined his career, scholars have been
unable 1o substantizte the story., Whether
or not the tale iz true, Edzur Lee Masters
verse engraved on the girl’s toimbstone Is ex-
guisitely poignant:

Tt of me anwerthy and unknown
The vibeatiom of drathless music:
W ih mallce toward pome, with chasty {or all ™

Carthage, a lew hours" drive northwest of
Springiicld, still preserves the old @il where
Joseph Smith, founder of the Church of Jesus
Christ of Latter-day Saints, and his brother
Hyrum were shot and killed by u mob Jure
3; 1844. They were being held awaiting
trial on Ehﬂrf:f_E of destroving an oppasition
press in Nauvoo (page 816), a city the Latter-
day Saints had built,

On a maple-shaded campus - in Carthage is

* See “Vucation Tour Throogh Lincoln Land” by

Ralph Groy, Nanosab Grocesrme Macanss, Feb.
ruary, 1931,
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Hhnois—Healthy Heart of the Nation

of the old-timers still cling to their homes
on the hank.

(il has brought wealth to ML Carmel,
where 355 wells have produced 9336000
barrels since 1940, Now the viell exceeds
823 burrels n day.

We lodged for a night near Carbondale in
i matel an the shore of Crab Orchard Lake,
largest artificial lake in southern  1llineis.
stocked with bass and bluegills, 1t affords
goiyd fishing,

In Carbondale is Southern linois Univer-
‘uh'. spconid ].IH.IHEI sinte-supporied LIIInEr.&It,!.‘
in thie State. Tt is called “the sultcuse college”
because most of Its 3,000 students live in
near-by towns and go home for week ends,

Peaches, apples, and other frufts account
tor much of the prosperity in Carbondale, al-
though the city is near a coal-mming district.

I'inlked to B, ). Lane of the Central States
Forest Experiment Station, who is initiating
a program of research 1o determine the best
wuy (o refurest submuarginal lands in southern
llinois, There are large tracts of merchant-
able hardwood timber in the hill country.,

Near Do Quoin i= the United Electric Coal
Companies’ Fidelity mine, lorgest strip mine
in Ilinois (page 818). On imed land the
United Electric owners have hundreds of acres
of bearing peach and apple orchards, also pos-
ture lands, Another large tract of spoils has
been converted by the Coca-Cola Company
into . picnic park and one of the finest trot-
ting-race- tracks on the Grand Circuit.

Over at Herrin deep-mine coal production
hie declingd to the point where new indusiies
must be established to take care of jollpss
workers. A big dress-manufacturing copcern
is one of the muﬂ important (page 797).

Center of Population NMear Olney

We passed scores of oll pumps working
steadily in the middle of cultivated felds as
wie roude to Dundus vear Odney to see the
monument that murks the center of population
of the United States (poge 520). Laughing,
my companion sugeested that we wiulk a few
steps westward from the marker, {or he said
the center is shifting that way and he wished
to be sure he had stood on the exact spot.

Cornfield oil wells were numerous as far
north as Effingham. There 1 was interested
in the Petty store, a small-city retall establish-
ment which has won acclaim for ite revoli-
tiohary cost-saving methods,

“No wonder Charlie Brown, our Natlonal
Geographic Society chief auditor, is efficient,”
I remarked, “This is his home town.”

Around Mattoon, north of Efingham, fields
were being  prepared for the plunting  of
broomcoom (page 804), a crop grown in com-
paratively few arens in the United States.

817

In late afternoon we came intg Champaign-
Urbana, twin-cities seat of the great Univer-
sitv of Hlinois (page 813),

In the words of Lincoln's Gettvsborg Ad-
dress the university, which represents the
whole State of Ilinois in ministure, may be
describesd as “of the people, by the people, and
for the people,”

All over the big campus, faculty and stu-
dents (there are more than 18.000 students in
residence and 3,000 faculty members) were
engaged not only in academic courses but
in research vital to business. agriculture, and
public welfare,

Gire for “Tired Tracks”

Railroad officinls came o the university
scientist= years ago with the pmh]m of mys-
teriously cracking rails. Using an ingenious
rolling load m:.':thJnl: that in a week subjecied
4 rail to the egquivalent of o vear's wervice,
Prof. 'H. F. '\Tmra found the cause of the
iroulile and proved that controlled cooling,
earlier suggested in Cabada, would put an end
o what is called “rail cancer.”

The research cost the maileoads $200,000,
Already it bas saved them millions and in-
sured againgt train wrechs caused by “tired
tracks,” .

Prof, Jeseph T. Tyvkociner pioneered in
photographing sound on & motion picture flm.,
As the result of such experiments, the world
now has taliing motion pictures.

Prof. Julian B. Fellows, becanse his wile
wis annoved by the smoke and dirt of her
saft-coal furnace, developed a downdraft fur-
nace that not only does not amoke but saves
coml by consuming more of the gases.

Awe-struck, | watched the “magic brain”
of the [l.ll.!.’ﬂrﬁlt}’ of Mineis computer multi-
plying two 12-digit numbers & thousand times
i a seconid,

The betatron was imvented by Prof, Donald
W. Kerst. His 340,000000-volt machine
splits atoms amd takes pictures through 20
inches of steel,

In the Morrow plots on the agriculture
campiis, scores of sofl-fertility problems have
been solved by experiments which have gone
on continuously since 1876,

The university planted in it2 own green-
houses the first sovbean seeds ever tested in
the Middle West. By a determined campaign
Dir, William L. Burlison sold to farmérs the
ides of growing the crop. Only 15,000 bushels
of soybeans were grown in Thinois in 1914,
In 1950 the Safe prodioced 95,700,000 bush-
els. worth more than 3200000000, Univer-
sitv chirmists have discovered dogens of uses
for the beans.

| found veterinarians and other scientists
warking on sxperiments that have conguered
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New National Geographic Map Presents s
the Busy, Historic Great Lakes Region

N the heart of eastern North America lie
I\ﬂ'!.'r.- geographical featurés so huge that
they could easily be seen from the moon
with the naked eve. “Seas of Sweet Water™
they were called by 17th-century French ex-
plorers. Todsv we know them ns the Great
Lakes—and perbaps no feature on the earth’s
old face better deserves the adjective,
Shared by Americans and Conadians, the
Great Lakes influence the lives of milliong in
the most poptlows areas of the United Siates
and Canada,  Affecting climate, bencing ships
yielding fish and recreation, these mifts of
ancient glaciers are hounties beyvond prim
Now, in o new 10-color muop, ““The Great
Lukes Region of the United States and Can-
ada,” the National Gesgraphic Society [pre-
sents these five iresh-water seas and all or
part of 22 Siates and three Provinces,
More than 2,160,000 copies of this specinl
supplement to the December Naronarn Geo-
crArIic Macazing have been printed 1o meel
the needs of The Society’s world-wide mem-

bership.
Nearly 12000 Places Shown

O wall or desk—aur in Lhe car—the map
will serve s an éver-ready guide to one of
the busiest, most productive, and most scenic
areis of the world.  Members will find it
useful jor reference aléo in reading the articles
on Ilinots pnd Ontario jp this jssue, 1t con-
thins more place names—11,959—than any
map ever hefore published by The Society.*

Notes in blue on the Great Liakes point out
witer links with their neighbors,  Four of the
nates refer to large-scale insets that hold a
magnifying gliss to canals, locks, and dredged
viver channels connecting the sweet seas,
Thruugh these passages glides nn enddless pro-
cession of ships huuling jron ore, grain, fuel,
automobiles, and other merchandise—an an-
nua! tonnnge exceeding that of all Uncle Sam's
oceab-poing merchant fleet, One inset shows
how the [Hlinols Waterway bypasses o the
Mississippt part of the Great Lakes’ patural
drajnage to the St Lawrence.

Many mew features—ronds and towns, mili-
tary bases, canals, and dams—appear on this
National Geographic map, 421 by 28 inches,

The atomic nge ia represented by Chalk
River, in the Ottawa River valley, site of Can-
ada’s nuclear research station, and by two
major centers for U, 3. stody: the Argonne
National Laboratory neir Chicago, and Brook-
haven on Long [<iand, location of Brookhaven
National Laboratory.

Railrouds and highways lay a tight mesh

of travel routes across the map srea.  Many

of these thoroughfares [ollow ploneer path-
wilys throngh the mountains and along the
rivers toward the west, Transcontinental high-
way 1. 5. 40 roughly coingides with the old
National Road that led settlers toward St
Liouls

Nine of the 10 largest cities of the United
States (all except Los Angeles) appear within
the mapped aren. Theee of them—Chicago,
Dretroit, and Cleveland—hbathe their feet in
the Great Lakes. Five States shown—New
York, Pennsylvanin, Ohio, Indinna, and Ii-
npis—tomether have 45,000,000 people, 31
percent of the Natlon's population,

Despite the map's emphasis on the tre-
mendous development of man’s worls in this
region, primeval spots remain.  Roadless areas
preserve wilderness conditions in Ontario’s
Cuetico Provincinl Park, in the northwest
corner of the map, and in the adjoining U. S.
Superior National Forest. In parts of the
latter, even airplanes are forbidden.

For 1,290 miles along the Great Lakes
and the St. Lawrence River, Canada and the
United States meet on a peaceful water bhound-
arv. A 48-mile stretch of this border, be-
tween Opdenshurg, New York, and Corpwall,
Ontirlo, is the area invalved in the proposed
St. Lawrence Seaway and Power Project.  Tis
Propunents envision canals of 27-foot depth
and a giant powerhouse with a hydroelectric
output uI 2,200,000 horsepower,

How the Oreat Lukes Got Their Names

Lake Superior, incidentally, is the only one
of the five Great Lakes whose name has no
Intdinn associations.  French explorers called
it fe fac supdricar, meaning “the upper Jake.”
No mare apnt designation could have been
chosen for so majestic 4 body of water,

Huron tribes and Lake Huron took their
names from a French epmithel meaning *hristly
savige.” The nome of Lake Michig;m vame
from Algonguian words for “wide waste,”
Erie, possibly Indiun for “long-tailed cat,’
named & tribe-and the shallowest of the Great
Lakes. Ontario ie from the Troquotan for
“beautiful lake.” Other rhyvthmic Indian
names—>Miszissippl, Keweenaw, Winnebago,
Ottawn, Menominee, and many mre —stud
the map, kesping alive memoriez of América’s
first settlers,

* Members moy obtioin additfons] coples of the map
ol the Great Takes Kegion of the L Statee nnd
Camada (and of »lf standard maps published by The
Sockedy ) b writing to the National Ceographic So-
clrty, Washington 6, D). C.  Prioes in the United States
atel 1'|'|-r-'l|'rhl"rr.' Sy ench on paper; 31 on fabioic; In-
diex, I8¢, All reemittances pavable in T). 5. I'um];.
I"lr:'.d[.l.‘lhl







Ontario, Pivot of Canada’s Power

823

Cities Burgeon, Pastures Sprout Factories, Forests and Mines
Give Up Their Wealth in the Great Midland Province

By Axprew H., Brovs

Mational Geographic Magasine Staff

Witk Ilustrations by National Geographic Phatographers B. Anthony Stesvart
and Bates Littlehales

FTER 4,000 miles of travel through On-
tario T felt that T had explored a
whole country rather thin just one

of Uanada’s ten Provinces.

This was not surprising, for Ontario s
larger than France and Spain together, It
measures more than 1,000 miles north (o
south, linking polar bears and peaches,  Euast
b west il spans an almost equal distance,
sharing the international horder from New
York State all the way to Minnesota.

The Province, furthrrmurr compirises o
range of gEﬂgTﬂ[Ih}' thnt many entire nations
lack—{rom unpeopled wilderness to tightly
l:thivmt-d furminmed and teeming cities.

It is the very bigoess of Ontario, plus the
strength of great resources, that makes mighty
this richest, second lLirgest (after {J'ut-lm:
amid  most TIuIrululls Province in the giant
country to the north.

Omnitario Taces the United States across four
of the five Great Lukes (see map, “The Great
Lukes Region of the United States and Can-
ada,” a supplement to this issuel. She has
lakes of her own up to 30 miles long und
so wide vou can't see ucross them, Her north-
Howing rivers lace empty “bush™ that would
swallow half a dozen of our lesser States,

Though the northern reaches of Ontario are
treeless shores hattered by Hudson Bay ice
ﬁl.'J-iE.1 Pelee Point on Lake Erle carties the
Province to the latitude of northern Califor-
nii; all, or parts, of 25 States le farther north.

The strength of Ontario lies In its men,
mioney, &nd machines, all at work booasting the
productivity of farms and factories, mines and
forests. Her people, a third of Canada'’s 15
million, produce 50 percent of the nation's
manufactured goods, meluding almost a quor-
ter of il enormius newsprint output.

(nturio has a8 near-monopoly  of nickel,

<  Duwetroit’s Sondsy Motorists Stream
into Windsor, (ntario

Camneda’s Jeading sateway, Windsar welcomes five
anvd & ball to sx milllon 1. § villos yvearly., (n
August I, 1933, Ambassador Bridoe carried 9,200
aiitimabiles ot of Michizan, Almost 10000 sthers
bound for Canada used the tunnel bepeath Detroi
Eiver. the world's busiest inland waterwiy.

WimTmn Tadiyp Fjer

Mines In the vicinity of Sudbury furnish more
than 80 percent of the world’s supply of this
vital steel-nlloving metal (page 546

The Province also polrs aut fron, gold, sil-
ver, cobalt, copper, and platinum--hy value,

a third of Canada’s total mineral production,
ﬁnLH:rlu in nddition, leads all athers in value of
agricultural output, furs, and fresh-water fish,

Province Shows Frontier Spirit

Frontier vitality animates Onfarcians, 1 felt
it in remate l:].imnp. anil orest prmhu t3 towns.
I felt ik, too, near Ningara Falls, in one of
the oldest settled] parts of Camada (pages 833
and E35),

Lreep underground, 1 watched workers com-
pleting the first of twin tunnels thit soon
would deliver: Great Laokes water to  the
mightiest of all Niagara hydroelectric plants,
the Sir Adam Beck-Niagara Generating Stn-
tion No. 2.0t isa 300-million-dollar project
af the H:l.'flmrl-fl'-cn"rrir.' Power Commission of
Ontario, known as “Hwilro.”

With Robert H. Saunders, chairman of
Hydro, | picked my way through the cavern-
(IS excavation, so big that scattered hight hulbs
seemed like stars in space,

“in these tubes Niagara River water, under
hydrmilic pressure, will flow updill five-and-
a-hall miles to a surface canal,” said chair-
man Saunders,  “Downriver the wiater will
drap through turbines into the Niagam gocge.
Adlded] to present capacity, the new plant will
genernte enough power to run two cities as
large as vour District of Colembin.”

Big magic! Yet in rémoter parts of the
Province a little power has gone a long way
to change habits and encrgize local economy.

Only four vears ago, at Rossport on Lake
Superior, local residents witnessed the in-
auguration of @ new era for their town, popu-
Intion 250

By the light of an oil lamp o Hydro official
pulled a ribbon that led onto the COTMINIEY
hall stage a very small girl carrying & very
large stork (cardboard). In its beak the bird
bore att electric light bulb,  As the Hydro
man threw the switch fAooding the whale vil-
I..?m: with light, cheers almost drowned out the
singing of “When the Lights Go On Agatin.”
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motorboats (he hos owned 28) and husting
cheetahs (he may own ane of these by now!)
as about his firm's production of ‘wire rope
and screening.

Behind Hamilton lifts the sharp wall itﬂ-
residents éall “the Mountain” Tt is pa
of the Niagara escarpment that ﬁhﬂitrm |lﬂ=-
tween its steep rise anid Lake Unmﬁn one of
Canadno's ndm-ct fruit belts, growing Tuscious
senches, strawherries, and grapes.

West of Hamilton 1 came to Brantiord,
hustling industrial city, bome of internotion-
ally known Cockshutt Farm Edquipment,

A crossing of Grand River, called ' Brant's
Ford” for the Meohawk chiel Joseph Brant,
named Brantford. The British government in
1 784 grunted the Mohawks and other Iroguois
Indinns land along Grand River in recompense
for New York State homes and farms lost
during the Americin Revolution,

Walter Rutherford, genial interpreter of
Brantford history, took me out to Ohsweken,
chiel town of the near-by Six Nations Indian
Reserve (page 842). George Green, Chief
Little Bear, showed me where the Indians hold
their remarksble “snow snake” races.

The Inilians in winter build up a low snow-
bank 4 mile long, grooving the crest with a
shollow trough. This ey track dips, rises,
anil gently curves, usually following a mad.

Olsject uf the contest is to propel a shim,
T-foof, hardwood wand, the snow snoke, as
far a8 possible along the truck. The snake
stares forward with painted eves, itz head
weighted nnd banded with copper or lead. A
finger groove notches the throwing end.  Each
[min.u holding his snake much as a pole
vaulter grips his pole, sprints townrd the end
of the trough and lumches the highly polished
sticl, cryving “Hun-vou, hun-vou!"

Beware the Striking Snow Snoke!

When o darting stick jumps the track, spec-
titirs =catter lest they be impaled. A game
is two throws by ench contestant; the winner,
tht player who pets the best distance, may

pel his snake almost the full mile.

M Tutelo (Tutela) Heights, on a bluff
above Grand River, we visited the house where
Alexander Graham Bell vacationed with his
parents. From near-by Paris, the inventor of
the telephone in August, 1876, heard his father,
eight miles away in Hrﬂntfurd aay, “Yes, Alec,
EI 15 I, vour iather spesll.i[ng —LJ:mmJ.htL the

“long distance” call over wire. This
fﬂlli}'ﬁﬂ! hiz first transmission of ‘-'!‘!I-i,‘l"ih by
telephone in Beston on March 10, 1876,

A monument to Dr. Bell, who wns one of
the original members of llu_ National Gen-
graphic Society when It was founded [n |88,
dignifies a Brantford park. And at Tutelo
Hedghts on September 12, 1953, two of his

The Natwonal Geographic Magazine

granddnughters, Mrs, Lilian Grosvenor Coville
and Mre. Nancy Hell Foirchild Hates, un-
veiled o new monument which designates the
homestead o National Histaric Site-of Canada,

Amid farmlancds lecked with dairy herds
and studded with the fountain shapes of ¢lms
lie Kitchener and Waterloo, twin cities that
form the hub of o cluster of market and man-
ufacturing towns—~Guelph, Elmirn, Stratford,
Preston, Hespeler, and Galt.  Guelph is seat
of the Untario Agricultural College.

With a Kitchener busipessman | visited o
few of the 1609 local industries. Almost all,
I lenroal, sprang up from small shops where
n man and his =ns or hrothers worked with
bare hands -a few tools, and a konck for mak-
ing something useful.

Rubber and Insuranece Centera

Today furniture plants and textile mills:
tool and other metal works: glove, shoe, and
leather-goods shops:; electrical-applisnce firms;
and the needle trades carey on that craftsman
tradition. Kitchener, home of B. F. Good-
rich and Dominion Rubiber, is also a Canadian
leader in rubiber products.

Contrasting  with this mdusitia]l husile is
Waterloo's status as “the Hartiord of Con-
atfa,” with home offices of six insurance com-
panies. Kitchener has restored as a shrine
the steep-gabled bovhood home of the late
William  Lyon Mackense King, Canada's
Prime Minister for 2114 yvears,

Men with beards and wives with hend-
showle or praver caps, many clad all in black,
strall. Kitchener and Waterloo streets.  Hall
or more of the tities’ people are of Pennsyl-
vaniy Dhitch ancestry, descendants of emi-
grants from Pennsvlvanin’s Lancaster County,
mostly between 1800 and 1810, Until World
War I kitchener was called Berlin,

Severest in appearance and most uncompra-
mising in custom and belief are the (ld Order
Mennonites and the Amish, The latter even
refuse o wear buttons, feeling they make too
much show {(page 538),

Onee Sunday morning, on an earlier visit, my

( Texd contimmed o page 537 )

Canadian Muounties Guard >
Peace Tower in Otluwn

A melodinus Z-bell cardllon mives the W00-Jool me-
morisl to the dead of Workd War | a volce 52 (amifiar
to Oftawo restdonts ps Hiyr Ben's b to Londoner= The
elovtric. sign, which mvs “Long Live the Queen,” 2
French Cannda’s salote to Efrabeth 1T,

Red perge tunics and yellow-striped breeches are
dress - uniform for Roval Cinndlan Mounied Polles
detatled to Parllament Hill. In extreme cnld they
wear shopgy buffalo coats and muskral caps, A im.-.r
Mounties still function on horscback: fiur more
vurs and motorboats, on motarcveles and dogabels.
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Ontario, Pivot of Canada's Power

host drove me out into the winter countryside,
A bitter wind dusted ditches and fence rows
with blowing smow. The landscape, though
in Janunry deab, lodked etched and orderly.
{“lustered farm buildings were like buttons
glesming in the rumpled quilt of fields and
woddlots,

We were bound for Conestogo  Meeting-
house, & place of Mennonite worship beside
the Conestogo River, Noames of hoth are a
slightly different spelling of Conestoga, Penn-
sylvania, from which the coversd Congstoga
wagons rolled northward 150 years ago.*

When we arrived the service was still going
on, The vard held 145 blick bugaries and
seven black two-horse rigs.  Blanketed horses,
standing in thelr traces, were tied 1o hitch-
ing rails,

Soon the doors opened and spilled out 400
widherents of the Old Order of Woolwich
Mennonites. Men came oul one door, women
and children from another. Coats, hats, bon-
nels, scarves, stockings, shoes were black.

Sturdy porents stowed blanketed children
on laps, at their feet, behind seats of the
open bugsties. At a smoart clip, horses trotted
out the gate. Dry grass along the ditches
leaned before the gusty wind, Wives opened
hinck umbrellas for windbreaks.

The procession streamed up the straight
dirt road. Some turned left and some right
al side rowds. We stood watchmg until leaf-
less groves and wawny fields swallowed the Inst
black bugey.

It was u scene 100 vears old,
and Ives print come 1o life.

Around another Mennonite meetinghouse
huddled perbaps a bundred automobiles, every
oneé black.

i Clurrier

Englund in Cannda

Near the heart of Western Ontario stands
London, on the Thames River, whose streets
bear such names ns Oxford, Waterloo, and
Piccadilly, The University of Western One
tario is here, and Springbank Park, one of
Canadna’s loveliest. A multitude of thriving
industries makes everything from locomotives,
hardware, and refrlgerators to beer, biscuits,
aned breakinst foods.

At Samia, the St. Clair River, outlet of
Lake Huron, sepurates Untario from Michigan,
The Blue Waoter Bridee arches over the hurry-
ing waters to Part Huron, Michigan, An in-
ternutional pori, Sarmin had calls Jast vear
from ships of nine FEuropean countries.

Expansion of fuel, chemical, and synthetic-
rubber industries has doubled Samin’s popu-
lation in the Inst eight vears. Here rise steel
trefliswork and convoluted piping of the e
imery of Imperial Ol Limited that gulps
Alberta petroleum delivered by tanker. East-

837

ward from Samia a pipeline carries oil prod-
ucts to cities of the Lower Lakes.

“An oil gusher drilled in 1861 at (il Springs
20 miles southenst of Sarnia was among the
firsl commential wells in North America,” Dr,
J. L. Huggett of Sarnia Refnery told me.
“We still have productive wells there, around
Petrolia, Oil City, and Ofl Springs, but they re
dwarfed now, of course, by the Alberta fields.”

Versatile Synthetic Rubber

Polymer Corporation Limited., Canada's
only synthetic rubber manufacturer, buys
light hydrocarbon gases, including ethylene
and butylenes, from Impetrial (8l next door
anid sells by-products to neighboring Canadian
Dow Ehtrm-ml_

Fur Polymers 30 types of nibber the
market is reliable; thmf-u!ﬂ:s of all new
rubber consumed in Canada s syvnthetic.

“Here's a list of some 570 articles made
of svnthétic rubber,” sald Polymer's sales
manager, handing me a fat booklet, “You'll
find pot only tires and tubes, but also brief-
cases, floor tile, [ootwesr, conveyor belts, even
howling balls.”

None of these remately resembles the creamy
curds T watched form in the coagulation tanks,
or the amber-colored rubber “crumb™ and
sheets feeding off the dryers,

At Windsor I reached Ontario’s—and Can-
wila's—southernmost projection, the peninsula
botween Lake Erie and Luke 5t, Cladr,

Windsor, Canada’s Detroit, stands just
acrosz the Detroit River from the U, 5, city
whose chief industry it has made its own (page
422), Here are the principal plants of Ford
Motor Company of Canada and Chrysler Cor-
poration of Cansda, Windsor, in addition, is
Canada’s pharmaceutical capital, with Parke-
Davis, John Wyeth, Sterling Dirug, and R, P.
=cherer all based here.

Fromting on the world's busiest inland
walerway, Windsor stands also ot 4 major
rail and air crossroads. 11 faces a growing
export outlet for its 470 industries in the U, 5
Middle West, and at s back door lies the
richest farm and ity market in Canada.

With James Dyvkes of Windsor's Chamber
of Comnmerce: 1 watched riggers finishing o
steel tower for a cross-river power line be-
tween Windsor and Detroit.  As we maverd
through tall grass and reeds for a cloger view,
a handsome ring-neckeéd pheasant rose in a
whir of wings.

“You've got so much game it gets under-
foot even in your cities!” | exclaimed,

“Or else the survivors have discovered that

& S, In the NatioxNAl Getcoarmes Madanxe. “In
the Pepnsvivianis Thech Counery,” by Blmer C. Stand-
fer, July, 1941, and “Pennsvivanin Dutch Folk Fes-
tival,™ by Movnord Owen Willloms, October, 1032,
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Delmer Esarle, director of recreation, showedd
me handicrafts shop, bowling allevs, billiard
rowimn, and Hbwary of the Commuonity Hall,
amd told me about his winter ballet school,
wenving clisses. pnd dramatic club,

Mill manager Grant Ross typifies the sell-
sufficlency and versatility that becote second
nature in far-off Marathon,

Ross's daughter grew interested in siars,
g0 he built a teinch reflector telescope. A
iriege of handmade model autos, perfect in
detnil, decorates his Hving room, and he
showed me gems and local stones he'd cut
and polished. When talk slowed down, Koss
stepped 1o an eleciric organ and plaved,
beautifully, a hall-hour of melodious classics,

“Where'd vou tnke lessons?” 1 asked.

“Taught mysell,” said my host.

Clifford Graliam is Marathon's police chief
aml fire chief. too, a dual role that gave him a
memorable murding shortly belore T met him.

A woman—call her Mrs, Jones—phoned
(rraham’s home at 5 a. mo to report her hoyse
filled with smoke from paper buming in the
furnace. Graham, hali asleep, renched for
the nearest clothing, which happensd to be
hiz police chiel uniform.

“Nothing wrong here,” said Graham, ar-
rived at Mrs. Joness. “Just open the flue
and the smokell clear right op.”

Hardly hack in bed, Groham was awakened
agiin, this time by a fre alarm calling him
back to the same address.  Graham gritied his
teeth, donned his fire chiel untform, and rode
the fire truck to Mrs. Jones's,

More smoke, Mrs. Jones more excited,
“The police chief wie just here,” she reported,
“He saitdl nothing was the matter. Now see
what’s happened! ™

“Oh, him! " said Graham scornfully. * Dan’it
believe that ignorant fourflusher. He doesn’t
know a fire from a Shriners’ parade. T open
this furnace flue, and vou'll be breathin® fresh
air in po time.”

The distraught lacdy expressed her thanks,
aned fire-and-police chief Graham walked down
the path, still anonymous—he was sure-—to
Mrs, Jones,

Headlisht Dazeles Moose

The caboose of o fast freight carried me
wedtward to Terrace Bay, “"Extra 4017 West,™
with two I¥iesels up front, hauled 70 cars
laded with 681 tons of autos, car wheels,
furm machinery,

“You should be up ahead with the engi-
neer,” sald conductor Geonge Gordon, Every
train scatters moose gnd bear, By the time
the caboose , thev're gone in the bush,

*Lintomotives Ir.ill em by the dozen, mostly
al night.  Moose seem dazed by the headlight.
They'll stand there, stubborn, and try to face

The MNational l:i'::ugr:lpili:: ]"'n'hgn;r.inc

down tons of steel movin' 30 miles an hour.”
“Why do they come out on the tracks?
“Some say the Diesel engine hort sounds
like n moose call snd draws ‘em onto the
track: A lot come out of the bush just to
lick up the salt that drips on the ties from
refrigerator Cars,”

KRoocked (ut by a “Buck Amuck"

Later 1 heard of a tmilway lneman who
was knocked oot and off his moving gas
speeder pedr Sivux Lookout by a frightened
deer. Coming to, he stumbled to 4 way sta-
tion pand got first aid for the sharp attack
of “buck amuck.” His unmanned speeder,
jummed in a switch, was blasted loose by
AN eXpress.

Terrace Bay, still shiny new in bright paint,
had the same genesis as Marathon!: spruce.
clad hinterland, rail and water transportation,
United States demand for paper prodocts
The LongLlac Pulp and Paper Company, o
subsidiary of Kimberly-Clark of Neenah, Wis-
consin, operates Terrace Bay's hag miph"lt:r
mill whose atitput of hiEﬂd}Ed pulp goes to
the Umited States for fabrication into paper
nnd tmsue products,

In youthful Terrace Bay nearly hali the
1EH|I|I‘1'.']:'I ar¢ below school age, Of the 350

schoolgoers, onlv 50 were old enough for high

school this fall,

Nipigon River once foamed nnd swirled
from Lake Nipigon to Lake Superior. [Its
waters, o mecca: to Oshermen, gave up the
warld's mur:l brook trout, p 14%-pound fish
cauzht in 1916,

Today three power dams have gentled the
Nipigon until it has little white water left.
Mulpwood, run downstream by the thousands
e cordy, also discourares anglers,

Though the davs of its superlative sport
ate past, the Nipigon stil]l gives up fine fish,
At Pine Portage powerhouse a fisherman un-
rolled wel newspaper to show us three brilliant-
hued speckled trout fresh from the river.

“The two big ones’ll weigh between fve
and six pounds.” he sid. “The smallest
won't go much over three.”

At Lake Nipigon's outlet [ watched the tug
Nipigom of the Abitibi Power & Paper Com-
pany =pill imio the river a boom of 7000
corels ol spruce pulp logs worth 5150000,

The pulpwood sticks foated free in a hag™
of boom logs chained end w end.  Skillfully
the Nipigon's skapper nudged the raitl of wood
toward the river channel, From a steel-hulled

( Text cmitfemued on page §40)
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Ontario, Pivot of Canada’s Power

work boat, men swung open the downstream
side of the boom like a gate, Against the
upstream side the Yipigon pushed with all its
power, “punching the bag”

A logger, dancing on n boom timber, called
out, “Shove her, boy!  Shove her till she aays
"Croeadbyve ! ™

Yielding to wind and current, the mass of
pulpwood slowly moved away on a onew lap
of lts journey Lo the mill.

O the northwest shore of Lake Superior
I ciome to Port Arthur and Fort William, cities
Ontarians lump together as the “Lakehend.”
They grew up at & historic beachhend, where
early fur traders shouldered canoes and packs
and struck oot overland, then on by lakes and
streams 1o the Lake of the Woods, Winnipeg,
and the wild northwest.

Transfer of goods between Grent Lakes and
the Canadinn West still is the Lakehend's
primary regson for heing,

Between them, Port Arthur and Fort Wil-
liam run an ore-loading dock, four newsprint
mills, and 25 Auted, cubistic grain elevitors,

Groin Elevator a Dusty Giant

Wearing a white smock to keep off grain
duost, 1 went through Sizkatchewan Pool 7
clevator, which projects 1,300 feet into the
lake to allow ships to load direct. If eut in
hall horizontally, the beshive interior would
reveal 810 “cells,” ar bing.

I watched automatie dumpers til Joaded
griin cars o empty them os a4 man might tip
a box of sugar. Before shipping, Pool 7's
nine million bushels of wheat, oatg, rve, nnd
barley would be sorted into 150 grades,

At Steep Rock Tron Mioes, 115 miles west
of the Lakehead, 1 stood on the brink of a
rusty excavation 330 jeel deep and 200 vards
withe. W watched power shovels far below
dumping 7-4on bites of fron ore Into buorly
Diesel trucks, A company engineer pointed
out wave-worn shores hundreds of feet above
the present woarkings (page B51),

“Ore we're scooping up now once lay under
150 feet of water, 80 feet of blue clay, and
100 feet of iron ore already removed,” he
s, “Ancient glaciers had dropped chunks

< A Siairense of Locks Lifis
Boas in Ridean Canal
Thin walecwny conmects the (Chitowa River ol

(Htawa with Laoke Ontsrio at Kingstan, Tt wus bl
v 1A Caol, Jobkn By us an emorgency roule oo (877-

32; when Cansdinns fenred Amwricons might blockade

S Lawrence commerce, England shipped kéas af
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of are in the bush round about. Thev were
clues to ron upder Steep Rock Lake.

“Beiore mining could begin, our engineers
had 10 blast out a bypass to divert the river
Feeding the lake, pump It out, and dredge
away the thick laver of clay, rubble, and mud
overiving the ore.”

All these steps, ench Goargantuan, in time
were taken. From the exposed lake bottom
were retrieved an old double-bitted ax and
musket, a silver watch, amd a chest empty
save for a Tnjon Jack and a rubber ball,

The erstwhile luke bed has revealed a far
more vialuable treasure, high-grade iron ore
depusits totaling perhaps a hillion tons,  Open-
pit mining huas already vielded more than nine
million tons. Underground mining, recently
begun, will supplement open-pit operations.

south of Steep Rock lies Quetico Provincial

Fark, an unspoiled recreation area of pine-
clad camping. sites and fish-hlled lakes. All

of [nt-west Ontario is o sportsman’s paradise.

Ointario, in fact, suffers from a surfeit of
wilderness play space. Recently, the provin-
cial government had to declare northernmost
reaches amounting to a fifth of its territory
a “hinterland area,” Entry to them by any-
ong not @ resident is prohibited. Reason for
the restriction s to avoid the expense, effort,
and occasional bad feeling resulting  from
searches (sometimes in vain) for lost sports-
men and inexperienced] adventurers.

Ontario in Cross Section

An air and train trip from Toronto 300
miles due north to James Bay taught me
more Ontario geceraphy ., *

Near Lake Simcoe my plane left farmland
behind., Below lay the dividing line between
softer, more recent geologic stratn and the
here edge of the Canadian {or Pre<Cambrian)
Shield, with its ancient, flinty rocks, nubbly
landscape, and countless lakes, To the north,
in the Shield, farming s gencrally unreward-
ing, but forest= millions of acres in extent
grow spruce, pine, birch, and poplar,

Cars maving northward along Highway 11,
gscape route from tities’ heat, were hedded
for lake shores dotted with cottages and inns.

Far west 1 could see Georginn Bay, hut
not the bass and muskies that frequent its
ledgy shollows. Ahead lay that principality
of play, the Muskoka lnkes and Lake of
Bays, and presently we skirted the edpe of
lake-splashed  Algonquin  Provincial  Park.
Everywhere the sun beat down on 4 holiday
land of perenniul enchantment, as popular
with U, 5. visitors as with Canadians,

After a brief halt at North Bay, scene last

*Ser “Map of Conada, Alsska, and Greenland.™ a

wpplemant to the Naviesar Geoowariine Maoazig
for June, 1947,
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spring of a uranium flurry when  townsmen
vainly swept thedr vards with Geiger counters,
the plane crossed the campers’ paradise of
Loke Timoagami. Soon northern Omtario’s
chiel mining région came into view, There
lav the silver town of Cobalt, and then we
lew between Canada’s richest gold-prodoc-
ing areas, Kirkland Lake-Larder Lake and the
mineralized rock reel known as the Porcupine.

Timmins in the Porcupine district, “the big-
gest town in Canada,”™ never has been incor-
pornted ns a city, despite itz 27,700 population,
Here, under moss of a portage route, so goes
the story, Benny Hollinger and Alec Gillies in
1909 found lump gold that bore the imprint
of the boot calks of generations of trappers
and fur traders. Today, Hollinger Consoli-
dated Gold Mines, at the site of the discovery,
is Caonada’s second most productive, sur-
passed unly by Kerr-Addison Gold Mines
the Kirklond Lake district.

Between touch-down ut Porguis Junction
amd flight's end nt Kapusicasmg the sprice
forest reached unbroken to the flat horizon.

At Rapuskasing, an orderly paper  mill
town, new home developments intrude on the
surrounding sea of forest, like coral colonies
building out a reef (pages 844 and 852),

Sursery Grows 20,000,000 Trees

I watched Sproce Falls Power & Paper
Company pulp cutters nibbling away ot tim-
ber Timits that cover an area bigger than Con-
necticut  (page 847), The compuny hopes
tree growth on this vast reserve will keep
ahead of cutting, fire, and insect damage,

To hedge their bet, however, they already
have set out several million 4-vear-old spruce
raised from seed at their own Spruce Falls
Forest Nursery, where [ saw 20,000,000 trees
growing many less than an inch tall

At Camp 68 we lunched with woods workers
on tomats juice, coup, three kinds of meat
(including stenk ), potatoes, carrots, pics, jelly
roll, conned plums, cofiee.

Wonds life, while no bed of roses, differs
mightily from ite rugged prototype of not
so-long-ago, Base pay, for one thing, has
gone up 60 percent gince 1945

“Camp 68 i typical of living conditions
now.” Fred Flatt, woodlunds manager for
the company, told me, “You saw the panel
buildings, modern plumbing, and bunkhouses
free of crowding, Why, we even issue fannel-
ette sheets and pllloweases]

“Some charge from the old davs,”” Flatt
went on, “when the men slept crosswayd an
long double-decker shelves, climbing in over
the footboards. “Muzzle-londing bunks,” we
called 'em, where 8 spruce rail, the ‘snortin’
pole,” separated each man from his neighbor.
Bedding was hay or spruce boughs, foud
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mastly  sowbelly, beans, and dried fruit
Nowadays—well. you ate their grub,”

At Cochrane | boarded the Ontario North-
land Eailwav's twice-a-week train; the “Polar
Bear.,”  Its passenger and frelght cars run
on Ontario’s northernmost tracks o Moosonee
near the foot of James Bay,

The 186-mile right-of-way 1= a trough be-
tween green walls of forest, It follows the
Abitibi and Moose Rivers past sawmills,
pulp-cutting camps, clusters of Indian tents.
Passengors were mastly viacationists, woods
workers, and Indians,

End of stee]l wang close to the wide Moose
River mouth, where the tidal fnll uncovers
sandd flats that force even o canoe to zigzag,
Two davs bhefure our visit, we heard, Moosonee
wis Ontario’s hottest spot—22-, Yel a
trader’s wife told me jce floes still jammed
the east coast of Hudson Bay.

By boat we crossed 1o the island where
stand the white, rod-ronfed buililings of the
Hud=on's Bay Company’s second oldest post,
Muoose Fuctory, founded in 1672,

It waz Sunday, and I attended worship
with Moose Factory whites and Indinns in
historic St, Thomas's Church, The Sufitagan
Bishop of Moosonee, the Right Reverend
Neville Clarke, led this: English zervice. His
Cree langunge service woulkl follow in the
afternoon, Indian beadwork decorited monse-
hide altar- and pulpit-cloths,

Kingston Epitomizes English Ontario

Back in the south, I turned into the last
leg of myv journey, through eastern Cntario
o Peterborough, Kingston, and Cliawa,

I'eterborouirh has siven to canoes and bonts
built there s name as familinr to Canadinns
as is Old Town to Americans, The pleasant
city stands on the Trent Canal where it over-
comes Monabee River rapide by n series ol
locks that include a 65-foat hvdraulic lift, the
worlid's highest with a lock chamber that rses
and drops.  Peterborough welcomes vacation-
515 and fishermen to the Kawartha Lake<

Venerahle Kingston, capital of United Can-
ada from 1841 to 1844, stands where Lake
Ontario spills its waters into the St Lawrence
River and the maze of channels that create
the Thousand Islands.

Kingston suggestad (0 me an English shire
town, Public buildings have salid dignity:
small shops friendly unpretentionsness; lealy
streets med parks a restiul sense of the worth
of time itself. Yet it's a busy city, with badt
and Jocomotive works, a nvlon mill, and the
fabricating and forge plant of the Aluminum
Company of Canada, Ltd. Here, too, is
Queen's University, its ivied halls and shady
walks reminiscent of old New England schonls.

Kingston and military tradition are insepa-
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Canada’s Boundless Forests Yield Four-fifths of the Newsprint Used by U. 8. Papers

Roapuskasing employvees of Spruce Falls Powrer & Paper Compiny display customurs’ wares, Newe Pork Tomed
N L8 I. percent Oof Spruce Falle common stock, Usnadian mewsprind enlers the United States daty Qe

rable, Fort Fronlenac arose ]||'|r in 1673, mander. Robert E, J'l'_"f} in 1906 |.|I-|L".! RZT).
Vel this was Camado's naval base m the YWar As T strolled '.'.|1|1 Ottawa Triends throueh
of 1812, Today, Kingston is the seat of the Majors Hill Park, the PVeare Tower carillon-
Roval Military College (page 8361, (n o negr fooded the evening air with the tintie-
hill overlooking it squats Fort Henry, built  namdation of his 33 bells. We paused at Me-
in its present form between 1832 anil 11“1"-. pean Point across the river rom the factories

[ts purpose was to defend Canada against 4 and homes of Hull, Quebec {poge B30),

possible American invasion during the [I.'“- This outlook over the soil and indastry of
jonged period of strained relations ollowing Ontario’s French-speaking neighbor Province
the War of 1812 aepmid an approprinte reminder of  federal

[ ended my (mtario ...1- ssev om a blufi  responsibility and the wisdom of Queen Vie-
where the capital of Canada lifte towers and  toria’s cholee of this city ss cipital,

chimnevs above the coiling current of the To east and south Ottawa stood shoulder

river that shares its name—{Ottawn.® to shoulder with the cultivated, older part
Skyline focus of this cty of 202,000 i= of the nation, the historic stronghold of Cana-

1 he 1||3||.| e Parlinment Buik |||.,:-= where cab-  dian character and traditions: West and nocth

inel and leepislntors govern the 13 milhion prea- stretched out spaciously the forested, mineral-

ple of the second Inrfgest country in the workd, nch bush country, lavish contributor alreacdy

after the USS.K. (pages 829, 530, B43) to national prosperity, bul promising for the
In Ontawa [ ate pemmican 47 vears old,  future much, much more

Cranular and tasteless at Arst =avoring, it de-

veloped Aavor us | chewed it.  The trail mest, *See “Explenng COttown™ by Bruce Hotchbon

Woartrnwar CiEncuarnme Macsrmwe, November, 1984
CANDRI OV rmaut anol Uomipdny, wis 1rom a 1 r ) r LT . X 1=t 3
LLEE 1 1'- 1] 1‘“. ' Poaer YW Podloweld | iy b i fai T'“". by GeRibeeTd

rase left with other relics at Cape Cinlumbin Ceanvenear and Thottias W "'..ull-.n w, NaTionay G
Ellesmere Island, by Admiral, then Com-  aoenoc Macszse, Ovtober; 1



Jericho Gives Up lts Secrets
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Beneath a House in Earth's Most Ancient Town, Scientists
Discover a Family Group of 7,000-year-old Portraits

By Katareexy M. Kesvox asp A, Doveras TusHiNGHAM®

Iith Hlustvations from Photographs by Nancy Lord

U.S.-British expedition dug for the sec-

ol season into the ruins of Neolithic
Jericho, a human skull lay partly exposed
in the side of one of our trenches. But one
never goed burrowing about an ancient site
just to remove things, Maintaining n stranght,
vertical edge on an excaviition, so that lyers
marking successive settlements may be re-
corded acourately, is a cardinal rule of modem
archeology, So there we left it.

Remaine of Neolithic men are too impor-
tant to be ignorved, however, Neolithic means
“oew stone age,” when man stood at the very
threshold of his long march toward civiliza-
tion; One of the objectives of our expedition
wis 1o lenrn more abiout these users of stone
implements who inhabited Palestine 70 cen-
turies ngo,  When drawings were compléted in
that area of the dig, where we had sliced
through the ruins of one house built apon
the tumbled remnants of another, we sent word
to bring out the skull but o make a5 small
i hole as possible in the side of the trench,

Peter Parr, in charge of digging in that area,
appeared that evening with an astonishing ob-
ject. It was a Neolithic skull all right, bt the
whole of the lower part was covered with
plaster maolded into human features, Eyes
were inset with sections of shell,  Central
slits represented pupils. Cheeks were rounded
anil chubby, ears delicately molded, mouth
prime, Cnly the nose was broken away.

Plastered Skulls a Surprise Link

Here was a missing link 50 unexpected that
it had mever beéen missed!  No archeologist
had even goessed at the existence of such a
work of art, foreshadowing the great traditions
of Mesopotamin, Egypt, and ancient Greece.
We reslizged with a thrill of discovery that we
were Jooking at the portrait of a man who lived
and died more than 7,000 vears ngo.

(Une of these sculptured skulls would have
Leen culmination enough for our two seasons’
work, but more surprises were in store. Visible
in the cavity from which Parr had removed
the first skull lay two others. When these
were removed, three more appeared  (pige
%573, Hehind them lay still another. We
ended, a week after our efforts should have
bowed to the advancing heat of a Jericho
summer, with & family group of seven of these

E_-‘-LRL“:" this vear; as members of oor joint

amazing portrait heads and an enormous hole
in the side of vur trench.

Jericho, whase anicient artists produced our
seven portraits, owes its existence to that vi-
tally important featore of the Jordan Valley—
an unfailing supply of water. Elisha's Foun-
tain (‘Ain es Sultan) is honored by tradition
ue the very one inte which the prophet cast his
handful of salt, miraculously “healing™ its
waters (Il Kings 2: 19-22), 1t flows 1o this
day only a few wvarmis from Old Testament
Jeticho's ruins: (page 835). This gushing
sweet water in the midst of the arid plain ol
the Jordan Valley has for untold centuries at-
tracted wanderers to its side.

A Cradle of Human Culmare

We had come to Elisha's Fountain and
Jericho to learn what we could of man's
culturnl béginnings.

To Christinns the world over, Jericho is
fumiliar for the dramatic Old Testament de-
scription of its capture by the lsraelites under
loshua. Tt very name conjures up the familiar
Biblical story: “So the people shouted when
the priests blew with the trumpets: and it
came 10 pass . .. that the wall fell down flat
.o And thev utterly destroved all that wnos
in the city...with the edge of the swurd”’
{ Joshua 6; 20-21).

Our  expedition hoped to illustrate the
Kible's account with confirmation of the town's
destroction by the Tsraelites. Literary ovi-
dence points to a date somewhere between
1400 and 1250 B, C. for the collapse of the
wall before the lsraelite nssault.

Moreover, Jericho's ruins have thrown im-
portant light on man's Arst besitant steps
toward community effort. There wis every
possihility that Jericho might take honors
as the oldest known town in the world.

Palestine, in which Jericho lies, is a land
of contrasts. On one hand, Jerusalem and its
ancient sister city of Samaria (Sebastve) perch
high on rocky hills. In the Near East's brief

® The 1932 and 1935 Jericho excavatlons were spon-
sored joimtly by the British School of Archacology amid
the American School of Ordental Hesenrch, both with
hepdgunriers in Jerusalem.  Dr, Kenvon, the expedi-
tion disector, s Lecturer in Palestinian Archacolegy
af ihe University of London Institute of Archasology.
Dir, Tushingham, asslstant director for both seesons,
ls nh mssodnte professor al Queen’s University, Kings-
tan, Omtire, Cannda.
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springtime the land bursts into color as grain
sprouts on terraces built on the hillsides, then
lapses again into the blinding grigv-wihite ol
Irv, sun-trenched liméstone,  Every p is=ibile
e cultivated, for Palestine a hard
country from which to wrest a hivelibood.
On the other hand, rolling prasslands sproad
oput from ‘Amman, capital of the Hashemite
hingdom of Jordan,* merging [arther eus)
iEjI'_II.:]]I: hot wastes of the ."‘.:l.'rii.-l'll Idesert. Be-
tween these twin highlands, in the great gash of
the Jordan Valley, lies Jericho (map, p. B36).
The elevation of Jerusalem is 2 5350 feet
above sea level: of ‘Amman, 2,600, From
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cither place a road descénds a few miles

bar Jercho archeolomss Vhese |oose Bouliler

through =steenlv windmy 'L'.1'L|L'j. 3, then plunges
downhill past signs in Arabic and English

[

marking sea level, until 1t reaches Jericho
400 feet below sea level, the lowest-lving
town. on the earth's surlace

vs the road descends, gray hills with theis
terraced fields and scattering of olive trees are
left behind., Here are glaring slopes (oo wiler-
less to be cultivated, fit only for Bocks of goats
und sheep thot sub=ist on vegeétation wihich
Comes up pitér the winter rains.

suddenly there appears the flat plain of
by

-

feariiana,”

Bl AALIN

el o

'‘Flushemite Jordan, Arab
Jnhn Scotmlid. Namioxan GEGGRAFIE

cembeer, 1052




Relugee Women Use Elisha's Fountain as Laundey and Soctal Cluh
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Jericho, the bottom of pTEal
which the River Jordian coils to lose ifsell
the Dend Sea, The center of the plamn is a
fantastic bodlands where the river has twisted
185 channel betwee --illl_'. white mounds The
landscape is #liring white in the sunshine and
inexpressibly barees

In the this bleak plam Jericho
stands out in startling rr.'ti“‘._-. L repp-reen
felds of grain surround gardens, palm trees
.I.'!li |'.:I|-.J|..: WL ER Hs '[-u'- |':_-:|' ||.-_-i:- Tl Tis 11
{roim an oval, muid-colored hill 81 mile north-
west ol the modern town (page 860 ) \rche
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War I, and Prof. John Garstang led British
between 1930 and 1936, These

revenled much of the site’s history and first

told something of its incredible antiquity,

Seventy Centuries of History

Jericho's first families probably oceupied
the gentle slope above Elisha's Fountiin even
before 3000 B. C. By 1600 B, C. the walls
stood at a height of 70 feet above the spring,
crowning an impressive mound.  For 4,000
years Jericho was a greal fortified town, ris-
ing dowly from the plain as it rebuoilt itﬂdf
time after time on the remnoants of it= own
past. When buildings and walls fell ur were
destroved, the ruins were leveled and new
structures built on them,

Into the rublish that Frtn' beneath the city
went telltale evidence for today’s srcheolo-
gists; broken pots, rude implements, and bits
of Jost nr discarded ormament,

Digging up the past is a round-the-clock
job,  Archeologists usually set up headguar-
ters as nepr to their dig us possible.  We live
in no old millhouse beside Elisha’s Fountnin,
a few yards from the eastern slope of the
mound. Streams fAow on either side of us;
to them comes a constant procession of women
from the near-by refuges camp,

Here, at 7 oo m., 50 Iaborers assemble daily
(o collect tools and climb up the fell (an Arab
word for a mound marking an ancient site)
which towers above our headquarters,

On the tell the laborers sphit into groups.
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Earth's Lowest Town
Was n Crossrouds

in Bible Times

Jericho, where ancient trade
moutes mel, wis the galewidy
to the Promised Tand,  Tis de-
structhon by Joshua's Israelifes
apened the way (o the heart
of Poaleitine.

An fmportant center in New
Testament e, Jericho was
the =ene of muny incidests in:
the e of Christ. Tradition
- # 1  identifes Jebel Quruntul as
Calilere »° the plice of His tempiation

pulace of Herod wtood néar by.

A wenernhle Romon mad
aves which courageous vialtors
may still drve up 1o Jeriba-
lem bs perhisps the oni traveld
by Jesae.  The traditional
flace of His baptismy = o spot
on the Kiver Jordsn, & few
miles awny,

Shruated 840 leet below
Mediterranenn  level, modern
Jericho b the workd's Jowest-

Tving town.

Thaim IiF Yenr . Ballar

Each has o man to hreak the soil, using a pick
if the deposit is deep or a trowel I more
delicate work is required.  Another fills bas-
kets, Laughing Arab boys, carrying baskets
of enrth to the refuse dump, climb stairs feft
in the sides of the trench (page §34). An
expedition staff member in charge of each
smiall group records evervthing found as the
lavers of =il are shiced away.

Palestinfan expeditions are a far ery from
the romantic, ireasure-hunting concept of
archeology,  As often as not, a dig looks more
like the start of & major construction project
thun a search for earth’s buried secrets.

Chr first task wits to establish the dates ol
old Jeriche's many defenses.  Their mam out-
lines hnd been revealed by previous excavi-
tions. Now, to learn the when of these suc-
cessive walls, a deep trench was dug from top
to bottom through one side of the mound.
Walls and city levels stood revealed on its
vertical face in varving colors and textores,
By carefully tracing the different lavers in the
sol], it was le to determine which city
was responsible for each wall,

One of the greatest advances of Near East
archeology i the over developing “pattery
chronology." Like evervthing else in mun’s
culture, pottery has undergone n slow, steady
evolution since its invention some 3 or 7O
centuries ago, A trained archeologist can de-
termine, with considerable accuracy, the date
of & level by examining the broken hits he

( fexd contmued o fage 803 )
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Jericho Gives

finds init. At Jericho each laver is stnpped
off separately; the potlery iz sel aside s an
wid in duting the layver from which it comes:
The results tell n lascinating story as our
trowels and spades bring Bronze Age Jericho
to light (pages 859, 864, 867T).

Six. months of hard work have gone go {ar
intod our investigation of the Bronze Age
defenses of Jericho. As we removed ome wall
alter another and realized that we were ex-
amining only a small segment of the circuit
enclosing Jericho's nine acrss, we camé to
realize the scope of effort expended by these
ancient Palestinians in keeping their defenses
in repair,

Repeatediy we saw places where a wall had
been huilt 5,000 yvears ago, only to fall, be
patched, then rebuilt, then stresgthendsd in
front ond behind, snd finally, when repairs
proved fruitless, be replaced by another
broadeér wall on top of s ruins. Not only in
our day has security lain in preparedness]

The Early Broms Age in Palestine lasted
from about 3100w 2100 B. C, This was the
dawn of the “historical” period in Bible lands.
Puring all this thme Jericho was thickly pop-
ulated and strongly defended. The ancient
city lay at the gatewayv to Palestine from the
cast. Every invader crossing the Jordanh came
fuce 1o face with it, as did the Israclites.

Jericho's Walls Tumbled Many Times

During the thousand years of the Early
HBronze Age the city suffered many vicissitudes,
Jericha's walls were repaired or completely
rebuilt no fewer than 16 tmes!  The earliest
wall was undoubtedly destroyved by an enrth-
quake: we found it lving flat, fallen forward
on itz face. Laoter walls probubly sufiered
the =ume fate, Others may have been
destroved by enemies, as the latest of the 17
certainly was,

The destruction of this last wall marks a
greatl catastrophe lor Bronze Age Jenicho, as
indeed 11 miust have for the whole of Paleatine.
1= predecessor had nrl:llu[::rﬂl , pastibly becnuse
of &n earthguake. While it was sull in ruins
there was clearly an urgent threat, for the last
wall was hurriedly built of rough and broken
materinls. Before it was fnished, disaster
overtook Jericho.

The wall as we found it.wis destroyed s
completely that the very stones of its founda-
tions were split and blackened by fire.  Brick-
work was burnt brivht red. and ashes of the
conflagration, in striking shades of red, white,
and pastel blue, were piled against the remains,

Without doubt this destruction marks the
invasion of Palestine by a wave of nomads
{ronmy the desert which brought the great Early
Bronze Age civilization to an end, The inyad-
ers, probably the Amorites, hrought with them

Up lts Secrets

843

to Jericho an entively. different way of life.
They cored nothing for the cty architecture
which had grown up in the thousand years of
the Eurly Bronze Age: their hiuses wore sim-
ple and fimsy. Their pottery was unlike that
ui' the older inhabitants: their burial customs
were austere,  For 200 vears progress in Pal-
eatine was halted.
Dhuring the next period, too—the Middle
Bronege Age—Jericho's defenses tell us much
about the who built the old city, This

was the time of Abraham and of Joseph—by

our calendnr, from about 1900 to. 1550 B. C.

Churot Warlare Changed Delonses

About 1730 B. C. Asiatic invaders imposed
their rule on Egvpt and its territories, in-
cluding Palestine. These Hyksos warriors ure
;mﬂm-:l with having introduced chariot war-

BN,

Jericha's. Miadelle Bronze defenses are dis-
tinguished by the introduction of 4 complétely
new system, in which the city wall was pro-
tected by o sloping ramp. Tt seems logical to
associate each new system of defense with
some new method of attack. This steep
ramp would have been an excellent defense
against Chariot warfare by preventing the char-
iots from galloping up (o the huse of the wall
before the defenders could mass,

The "newest” Middle Bronze Age city
uncovered by our picks dates from about 1600
B. C. After this there is a tantnlizing gap in
our evidence. The invasion of the Israelites
under Joshua must have taken place some-
where between about 1400 and 1250 B. .
Scholars cannot agree on the exact date: evi-
dence from Jericho might salve the problem,

Wherever we dug, Lute Bronze Age Jevels
hudd disappeared. This is due partly to aban-
donment of the town for long peériods, when
the topmost levels tended o wash away due-
ing successive rainy seacons. We know from
the Bible that Jericho lay unocoupied for sev-
eril hundred vears aiter Joshua's conguest,

‘artly, oo, sofl had been stripped from the
moumd for brickmaking and gardens until all
the later areas were removed. Perhaps betore
the emd uf the dig we shall discover an answer
to OuT goestions nhnut Jericho's most famous

destruotion,
Cemetery Is Fruitful Hunting Ground

Strangely enough, with the exception of our
spven skulls few sensational finds have come
to light in the Jericho mound itsell, These
ancient Palestinians left little behind them but
shattered wulls, discarded tools and utensils,
and the masses of broken pottery by which we
can estimate the age of their settlemernts,

Fortunately for urtlimh}g}, however, primi-
tive man venerated his dead. .~"-.1:|nr;n1 CETTE-
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Modern lorwcho 1= poted {ar is ol Mnvirtal  birana:
s bl rango shriveled pomerpranstes  wen
teries are fruitfol felds.  Jericho's lies De-

neath the mud houses amd tents of 4 Targe
refigee camp north of the mound. These
niwest Jericho residents, who led from hames
in what is now lsrael, =ttlod like their prede
CESsSOrs it 7|_"'.'|,'r.1| |"-'||||'|-._.1|'|r| VTAFE A0 TWElr ||'.'r':
hoapitable waters of Elisha's Fountam

\s so muny others hiave done, the people of
incient  lericha buried with their diead all the
things necessary in afterlife:; their tonihs,
untike their ruined oities, give us well-pre-
served examples of the objects Jericho men
and women cherished and used.

["hese tombs beneath the refugee wvillage
provided another exclting milestone of Pales
tinian  archenlogy ‘Rich Dursis Lhe
Muldle Bronze Age hitd olten betn lound in
Palestime, bt _F--rln hov's tiodrihs showed us how
poar Lhe others readly wer Vhis wis Lhe
periodd of greatest prosperity for the dncient
city by Elisha's Fountain: gifts of [ood
household goods, lnid away with the dend,
awaited our spades and trowels,

[n ong¢ tomb wins a minote box about an
tnch high, carved to resemble a pomegranate;
i the tomb were real pomegrangles like o
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bowls had handles carved as roams’ heads.
Hroken (ragments of stools and tables pave
mdication of the furnilure uzed m anclent

_rl'ril'|lll.
Brain Survives 330 Years

In o Miuddle Bronze Age
amoared to find o skull contsinmg an Intact
brain t was shnveled to walmart size, ot
clespite 1= 5,500 VEITE EVeEr) formvolution was
visible. Then we [oond other perishable ma-
terials: wond, [roit. textiles, even meat ( page
In the extrems e lericho the
carclully seiled tombs preserved things which
have rarely sunvived elsewhere  exoep 11
Pt

Visitors often have a3 mental pioture of the
archeologist happily grabbing precious thimes
out of a tomb and ronning to show them to
s fellows. ."'.IT:I.I“_'. finds often  reman
untouched for weeks while preservatives are
applied, photographs thken, plans drawn, and
BVEry object registered Lthat

Fecokid 13 1 hand, of

inmb wWe were
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ance.  Perhaps one ol these tombs can Some-
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Battered Pots and Dishes Are Calendars of Near Eastern ‘\reheology
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Scotiatld
day be reconstructed in the *Amman mosewm
exactly as we found it
of these Middle Bronze Age tom
stands out in our memiries.  The blocking
of the door mto the chamber was removed
mst gs the dayv's work ended. J:"|'|||||_'r||;4'.r'=E_'.'
inside we {ound the principal burial lving on a
wooden bier., It was draped with a finely
woven rush mat which overbipped a 5-foot
L"|'-IHII11.']| r.l:rI[l:'_ the L-rr_rq-:a:[ Wi J|,;|_l.|' .',_u;-I: 1||:|:|||I
Cn the thble was a woodden lr!.pl_'“_-:' haoldme
joints of mutton to which flesh stll adhered.
Biaskets beld combs and toilet requisites,

Wood and textiles were in excellent condi-
ticn when the tomb was opentd.  As spon a8
the outer air reached them, thev begin to
T !.”"".'ill'll‘-;fn.' r1'|-|"}' ".‘i|'|l||i|' |--|_I r||ir'|q'-|'| ST
unless we ook steps o preserve Lhem.

we staried ot once. For the wood objects
pariihn wix is best, Outside i the shaft
a Primus stove robred sway, heating small
Jars of wax. These were passed through the
narrow entrance to one of us who, squatting
uncomifortably in the chamber, cleaned the
wood with o camel's-hair brush, The hol
liguid was then poured on the objects, into
which it sank with a sbceling sound

il 15
P

il crmetamies from the stvie

a1l ottt

richn  famb
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bore numbers homewares taken from a |

Baskets, textiles; and bones we treated with
plastic preparations, Great care wik neces-
sary =o that the weight of the Houtd itseli did
not cause the powdery materinl to collapse

By 2 in the morming, working in the light
providerd |'_'- n little gazoline penerator. we
mad protected everything against the ravages
of 20th- enfury atmaspihere

Bhull Arnicis Were

Aore irw[u--”.lnr than the tomh disnviries.
and overshadowine even  the nroblem  of
Joshun's conquest, & the Heght Jericho has cast
(i 'I'n'III.'- SIrivine rr|1.1.'.'|fr| |lr|'.||1||_l|=il_:; ,t;'|.'||r_
Here i where our skulls 6t into the picture
The men who decorated them were not dgnly
Lhey We were

Town Dwellers

wirte town dwellers.
able o RISERY ||{'_'.'|1J||] reasofihle diniht that
Jericho is the oldest town knowh to science

Ouly when men discovered that wild grains
'-':'Illll bitr '.'.|||i|r'|!|h'|| il ﬁi.,llll_' s ||rn|_||I|.-|-- NITHON &
fichly, and that certain animals rould be kel

FTtist=

i U= the ollot city in

* The reputntion of Damas

the world wes achleverd sty on the hiaesds il feler-
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in herds, could they settle in one spot and
be nssured of a food supply. From this time
we can expect to fnd permanent dwellings
and the development of arts and crafts, a most
important one heing the making of pottery.
Archeologists have traced these developments
back to two greal river vallév aréns of the
Near East—the Jordan, and the Tigris-
Euphrates in Mespotamia

Our discoveries indicate that Jericho is the
oldest town vet discovered in this key urea
ol mun's early development.

Neolithie Jenicho Had No Pottery

The earliest level we have uncovered takes
us back before the introduction of potlery,
when food and water containers were labo-
rioisly worked out of stone or made of wiad
or skins, Yet alrendy Jericho’s buildings were
elnborately constructed of hand-molded sun-
dried bricks, Solid walls were covered with
fing plnster.

Such buildings had been discovered by Pro-
fessor Garstang near the spring, the obvious
reason for these early sgriculturalists to settie
here, (Our first big surprise wis o discover
houses of the same type half the length of
the tell away, and on the side away from
the spring.  This meant that early Jericho was
no mere village,

Another surprise was the discovery that
Neolithic Jericho had been a walled town.
Deep bentath the earliest of the Bronze Age
walls we reached the top of 4 massive stone
wall. Tts base was only a couple of {eet above
bedrock. This belongs without doubt to the
earliest Neolithic stage, before the introduc-
tian of potlery,

Even though lacking pottery, the mhabit-
ants of Jericho were then a community, ca-
pable of organizing themselves for the great
lnbor involved in erecting n wall, The stones
—-ane of them neardy five Teet across—had Lo
e brought from adjacent mounisins

How early this was in vears is guesswork;
an estinate might be abowt 5000 B, C. What-
ever the exact age, Jericho has a sound claim
to the title of earliest known town in the
warld.

Stone Kmives Sull Sharp

In the debiris of the houses we found many
of the simple utensils and implements of Neo-
lithic men and women aned evidences ol the
food they ate.  Tools were of flint or eccasion-
ally of benutiful transtucent obsidian. Knives,
sickle blades. awls, and chisels are today sharp
enough o cut.

Utensils are pf stone; no doubt there were
others of wood and skin, We found stone
querng, with which grain wus ground, mortars
and pestles for pounding grain and vegetables,

The National Geographic

Magazine

and stone bowls of every size from small
and finely worked cups 1o large basins of
hird granite.  These must have reguired
infinite Inbor to hollow out with the tools
available,

Foorl was stored in pits sunk in the ground
anil carefully hined with plaster,  Amimal
bones we are cnrefully preserving, so that ex-
petts can identify the breeds and tell us how
fur domesticated herds had been ﬂﬂﬁ*&lnp&d
from the wild tvpes from which they had
originated not 2o very long before.

We caneven glimpse the thoughts of these
men who were taking their first steps towards
civilization, One of the alerations to an
elaborately constructed house converted a pas-
sagewsy into a small room. Al one end 15 a
small niche recessed in the wall, with a rough
stome forming a pedestal ot its base, Not fur
away, in the debris of the building, we found
nn elaborately worked block of voleanic rock,
clearly imported from adistance. This exactly
itted into the niche.

Here we surely have ane of the carliesi
known cult objects, perhaps worshiped -as a
symbol of the spirit of fertility of the earth.
Small clay and mud fgurines of domestic
animals which we found may have been dedi-
catedd 1o the same religious purpose,

Skull Found Beneath Floor

Even more striking is the skull of an elderly
man carcfully set upright beneath the {lpor of
o room in the angle of the two walls, Either
bt wre an enemy whom il was desired to keep
under control or o venerated member of the
community whose wisdom it was hoped to
perpetuate in the house,

Eventually, by comparing these 7,000-vear-
old relics of jEnr_h-:l- s past with the utensils and
customs of primitive peoples ol our own time,
we may be able to reconstruct a fairly com-
plete picture of life in Neolithic Jericho.

Az for the seven sculptured heads, it is still
ton early 1o grasp the full sgnificance of these
amizing ohjects.  One cannot help but feel
that they are portratts, which bring the men
of the earliest Neolithic period astonishingly
to life, But why were they made?  Probably
thev are survivals of some form of ancestor
worship, in which their descendants attempted
to preserve the personality of tribal or family
elilers.

Every day new details appear. As a third
ceasnn starts, we face still another problem:
Have we come to the bottom of all the Jeri-
chos? Are there still alder settlements beneath
the one where we {ound our seven portraits?
In due course we hope to find traces of the
very dirst, men who s=ettled beside Jericho's
spring. Then we shall be very close indeed
to the beginnings of civilization,
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For Christmas ... it means so

much more to give...or get...a

Hamilt

Townermli,

Mention ibhe Naotionzl Geographi It ifentifisn you
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Mention the Marios

ST RATO WORI.D RADIO

the sensational new 7-band porioble radio
—powered to pick up the world!

Tunes Europe andd Asia fike Jocul broadoasts! Foestunés true
-Eleitrieal Bond Spevad Twming s iRl les
:!"-*r:-'-'r.'.-.-.' stations usuully crowided topether On the dial

Hrmgs you world events, iocnl programs— wherever wow are |

Autivnad brcally

[t's lugtgope Tuxury] In fop=-grum cowlide leather,
instrument panel in satin<chromed metal, Perfect for Chirlst-
e — iront At vour ROCA Victor dealer’s, Model IBXA67].

139 95 (less balleres]
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NOW EVERYONE CAN AFFORD THAT

Yes ., the fon, the laughter, the
good living. . the wonderful sense
of well-being that marls every
Florida moment ... 15 no longer a
gilt-edped luxury. It's for pow ...
for mosie. .. or forever !

ROOM FOR MILLIONS! All over Florida,
ereryane 3 busy . Dbutlding hne new pccom
modations , . . adding new f(eatores. . . ex-
panding ... resdy 10 take better and better
care: of more and more peaple...and at
mare reasanilile rates than ever!

FOR A WEEK ...OR A LIFETIME. Last
vear some 4 million people sampled
Florida's amazing border-to-harder array
of vacanon dehights. In the past decade ..
hundreds of thowusands moved here for posd!
I that many dad it. . .09 raw your S Your first
step ... wiadd rhal conpon!

R

_ I e e I I o O o e
ETATE OF FLORIDA
PAC-H COMMISSION BUTLDING, TALLAHASSEE I

I. il L i = _':IIII —
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The Sputhern Serves the South o

for Industry!

WHATS MAKING THE SOUTHLAND of today stand out
B0 J_'rulljll'n'l:l'll._'!.' in the indostral |'i'.'f11rl"."

1t's a third dimension in industrial development. Call
1 "u|1}--.-r||||.i|:u” or whatever Yo will — 1t workinges
are no illusion; The evidence is hiere Lo see on every
hand, New [octories going up, Indusirues u"n.:|l-.1r1|]1r1;.'_.

T'i.'h}? Becausze the South on the manulacturing side
& uniquely  endowed with climate, manpower and
natural resources that make for sound and profitable
industrinl growth. And consumer-wise. il 15 favored
with large and expanding markets made up of people
with the desire and the money Lo buy.

" Look Ahead — Look Sowrh!™

_‘11-.&'*1;?’ -, ﬂ;.ﬁ:ﬂﬂ;-“

lrwsidant

15] Geagraphic—I1t [Hentifies wou



Ostobrook vins..

with a choice ol points for every writer

e / f-fr} :r {:; = h%& Wb amj?;(y

ESTERRROOK POCKET
SET — Fen and matchimg
Fush-Percil, [P thd Livl
o tesd the lead] Pencl
holds | sticks of  loed
Wrekes tor monthy withoud
relaading, Cholce af repu-
far or thin |lead modeds

Ezterbrook—the comfortabile
wriling pen with the world's largast

viriety of pomt styles s truly the

th htful gt With |
oughtful gi ith it the user can W ——

PR LIEES AAOHRE THAKN

match hs wrihng styia, s wrikin ¥
- = & 109, B8 DIFFERENT STYLES

gxactlly. Hemember, too, an Esterbrook
Fountaln Pen can be kept ever new,
Should the point ever get damaged
you simply unscrew the ald poinl and
sorEw ina new one, Pan counlers
everywhare sell Esterbrook

Fens and Renew-Points.

FOUNTAIN PEN

Tl =00 mibiT it Smay FganTaim &pm

BHE RN, PHE AP RS P e L




The Bolex Steren Svatom includes rak-
ing and projecting lenses, sereen, and
teco pairs of Polaraild glasses.

397 50

Complete with Bolexr H-16 [elixe
AL T, x715.50%

Steren Closeup device permifs frue
ierra r.I'u-rr-u,r.-s ;l:-t.ii'..'iﬂ"

S

Mo matter who if I8 you're cametra-shopping for,
Bolex is the stresi-to-pledse cameria You can give
Is if someone who wanis thrifling 3-ID todny T Bolex
brings il 1o them with Hellywood gualdity,

1z 1
with ensy conve

Bolex

womenne who wantt the ultimate in 2D npow,

rsion (o J-D laler on? Again, give

Ciive Bolex and vou glve such appreciated features
as milomatic threndime, full eye-level focusing, un-

hmited [orward and reverse hiand winding .. . all

Enjoy the finest in 16mm Movie

M eiiblan 1

N
lim Mt

Making with

ional] Geographic—nh

ovies for Christmas? Rolex offers both

of them Bolex exclusives, every one. They'
Bolex the caomers most wanled by

MAETTS

VE Thide
oS movie-
They've helped Bolex win 195Ys top film-
ing- awards around the world,
Mo, | Santa with

They'll rate you a8
anvone who's hoping for a camera !

®

, fewr Fork 11, N. Y.

d. Rew, Crpdi. Felrpertand

Bilex owners . . - receive regular ;fF'-I"'F'
mailings of Boler Reporter by regiitering
werigd nombers, CMier appdies only Lo resi-
dents of [VS.4. (verseas il!!-i'.lji'.l'illl':l'rili'.li"l"i|
£7.0M) four sssues.

Puullard Prodices, fin
uizids |

o I8 Rlach Aaw
Fod. weike e Paillard, .

Roler H-16 Del.axe cenmern, (e-
tameter hader gives auiomalic
fieded of view for ofl lenses from
I to &7 telephorn,. Eve [m Pl
Fowews, antmmatic threading, fool:
gge counter, oudible indicator,
"I mewnt tarered, Bith Switgr
25mum F: 1 4 Kern lens $496.50°

“Iacludes FE, 1

EERTEEIRE YWOU



WANT TO-ESCAPE COLD, WET WEATHER?
YOU CAM IN DRY, BALMY TUCSONI

| ERLAT r'.:|-|||__-, oL thrive here, Come, Enroll
your Youngstess o Tucson's accredined
ranch or poblic schools or U, ol .".'- i |

COoOULD YOU EAT DUTDOORS Tﬂﬂ'.ﬁ.'r T

YOU CAN IN WARM SUNNY Tucson! b
WD e Tucsn fovws. YOu Cilf Wear Soims
e clothes | . . dine ||Jl. and loaf in opea petkom , . . trado
winter pallor for a healthy desere tane Tueson has mare sun-
shine than any other resore city. Plan o empoy i Accommiodas
tices of all kinds are plentdul mites sensibie, LONGIMNG FOR A FRIEMOLY CAMPFIRE? T

g sikf §h hrighe

T ss1s 4 A [CT L plar sunsers Dilensd mio

!-.!rI Vit lvey II."IH peiiecy Fitt Cammin
i

— YOU CAN HAVE IT NIGHTLY IN TUCSON | - ‘

pamiELeely an<d -!l:]" reatful aleep

DO BUCKING BRONCOS THRILL YOU 7
YOU CAN ATTEND TUCSON'S BiG RODEO! o

| CAM YOU LIVE DUTDOORS ALL WINTER T ° I'-|'|'--. . hw W !’ I.I annual Febojary rodeo
YOU CAN IN TUCSON'S SUNSHINE CLIMATE| || (La Frecta de Lo Vagwirnsl, Indian fain,
‘ The ihermometer doesn’t know i's winier an Tomson! Toyg can | Preview major league --u":-l.. Wishl {Hud
EW LI, |'I _,':||:_ -._ i |:--__r. = uly rlul_ --'-'"'. ""-1. ™~ 414 ||| i= ||||_ LSS . . !!'I I[N I RETRETE WLELE,
r---i--."--------hﬂlﬁl—----------|
I  SEND FOR FREE COLOE-FHOTD BOOKLET! :
i) : Tursos Sessiiian CLisA'tn CEATH 1
YOUR PLACE IN \ 1 -, Purblo, Tuioink  Ar s 1
THE SUN IS - o | N e —
P ¥ - §  Adidrma a :_
= L.y e i) ey | |
1 'lrllule *I:h.u mneh ML fored e :
: gpamnoEnt. gcoormmodanons for_ pexepoe mosEae__ i 1
i I simiv mr wuirt Tocosod | vlaes | |
B PRI ENDLY ARIONA B e e et -



The LEICA b5 the worlds maat famous camera. It has
peered into an icy crevassa, blinked In 2n equalosial sun,
stodied sfrange rocks in onderground caverns. Refoved
oy great professional photographers, the Leica adds assur-
ance to e wark of the amatewr pholographer as wall,

The repreductions on this page are from LEICA contact
prints. Enlarged to the sae of the page [tself, they
retain their clarily and detall. Color \ransparencies afe
bright end wivid Youwr Leica cen handls exireme close
ups, fast oction, portraits, mews, telepholo pholography,

There are three LEICA models; the If, the [, the TIH,
priced from $143. The Leica winds, focuses, shoois Tike
Eny Jomun camara. b s guickly accessible. has a bt
i rangefindee. 10 is the origingl 35mm camera, More
than fwo hundred actessories will it o Tor any laak

See the LEIGA camera. Visst your Leics depder. E. Laitz,
ing,, 408 Fourth Ave, New York 16 N. Y. Distributor of
worldfamous products of Ernst Ledz, Welzlar, Gefmany,
LeiCa camaray, CCesansies, Leilr Dinoewars, mcroscopes.

Sleeping your best—
or losing your rest?

MO WONDER
SHE FEELS S0 OLD,
HEH, HEH, HEH !
SHE DOESNT KNOW
IW SPOILING HER SLEEP
- AND HER LOOKS!

SWITCH TO POSTUM
Sleep better —feel better!

Right now is the time to aay No! to “*Mr.
Coffes Merves.”™ Yes, of the caffein wn oof-
fee or Lita has vou losing slesp—and show-
mg it—switch to eaffein-free PosSTUM—
and sreEer! Yoo see, while many people
aren’t bothered by eaffein, others —perhups
you—Ilose oot om wlesp and get iangled
nerves, indigestion. So switch to good-
fasting INSTANT POSTUM. See il vou don't
sleap batter—look and feel like s milhon!
And posTusM conts anly aboul 14 55 much
a8 codfee, cup for cup, INSTANT POSTLUM —
made nstantly, in vour cup,

A Produt? of Gesergl Feods

MO CAFFEIN
MO "COFFEE MERVES”

Mentlen 1le Matmotasl Ceogruphie=—11 Weaniiies yasl
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wlwere dvery gt b oewciting aml careln v Pards haerself?

lerinighout every Fronch Line ship, eala living acoonts

thi esime of vourr vovaste Falnlous cudsine I colebmmted French
wfn, wines from o world-famous Yeellar,”™ spardding enter
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See Britain first
-BY RAIL

Depind on our swift, frequent rmn seryices

— L1 YAy, l"f"."-'-'.’-f:-l"l' WHY 0 .:|: il ||I AN =
faseinatine [|| e, CHeliareE vl ferret, bt you
Uravel Agent supply « ymplele |ranEpriatin,

Py _|Ii.|| < 1 Lradns=. Cross-cnanmer sioaties

sirrviees 1o lreland snd the Continent, at hotels

| NEW ‘?'DHT New Low Cosd Festuros |’ 8 ENGLISN ViLLAGE

"G“E;' H:-I":E'” @ [fining c=r meeadds foa 2n
for UMLUMITED Rall Trawel

i ide vgrinfy gl ines
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Mol olbsrginanle ir Britgin—
Purchiuse befors you leave

Fos iy 1
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WEW TORN 20, W, ¥ % Fadkafeller F1. « CHICRGO 3, ILL,, 3% Y&, La Iatls v,
LOY ANGELEL b4, CAL,, 510 W, Bieth 54, « TORONIO 1, ONT., &% Yenge Itresl

“IRELAND AT HOME™
APRIL 18th—MAY 9th, 1954

rsrchmiphil wall b fovs Lade ' Better pet
that gift problem off vour mind rght
now . T he owns & camers, the easy soli-

the correct sololion, i G- WESRTON

Flal))
Exposure Meler . . . e it ihal will im-
SUTE  frerfect pactirey @very time he e
fs st O movie camera. Avallable o an
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Far a perfedt prelude to your European trip,
plan aose to vt AN TOSTAL this coming
R

peiheE—'w ety oo romantic island & at =
| |

Einriniis hest. | hires Y 4hiie WEeE 18 '-r--l':l"_ll_

| - TOURISTY INFORMATION

BUREAU
33 Eact vh Gireet, Mew Yook 33 M. Y.
Terephons: Fiorg 3. 0HEG
fasued By FOTRY [diled  The ksthooal
it Pubibaiy G- g dnicalias Bar Ireland
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GETHNG THERE

Evanings brilliant

| THE FUN’

fj.ﬂ'_,-'! of confingous
plecsiyre and relaxohon
in the wonderful
healihful sea girl

Whethar you crost f0

= “II" Europe or crulss fo

L R B om
; H li‘ ; i * & olomorous poris,
H, ey ]ﬂm:

- the problems of thewerld
F -r'l.'"" 'l -
e e Wy

fade away ond pedcs
gnd hoppinews Mmave in

when you go Cunard |
I _ =

- R ¥

RS Fe wm s moaer mevEy A9 BE 8 BEEE

SaE Your phe i cauthor oed

R . I'.':|r'|-_|-::u|'.'|‘

SUTER FLIZRBETH - QUi MAEY
EAUNETANIA » SARD WA « BENTARNMNIE
BEDIA -+ PRETH) & = FRESMDOMLA
EEYTHAN - DA R = AT ERLL

(555
) i
F‘ . ;
e o
‘.-.Ii
iy
-.. -‘Ir’-
: . .:"! L -;}‘ :
I 1 | 2 o 'l g - il |
& o k ' -r—l '.l-". E w
WA | i
Cas it In our Free color falder! Clear, balmiy,
beawriful San Diego s THE RF ".| Lo e
{alifoinis. Foom sead (6 mepcamins so desert o0
e charm of beasby (8 Mexiod, it eficks you

'I.:I-I-l_'- FOR FEEE FOLDER

San Diego <24 Visitors Burmu

499 W, Broodwoy, San Dizga 1, Caliormi - Room 270

MaEc yacniade clays il wander oo, e i
mirrerel v [EEsE, SoalERET 1 Tesiaei il EEad
=l |||- | e [ T4 :'.l.ll__l_ 4 :"-' til, ERds WIIRLEE

LEE YOUR TRAVEL AGENTI
-'|.||.-||'I.-.I'_I"I'--—- I-"I'|



CAFIE{J;I(’LS;" ‘/I}Z{{O W on the Water Level Route

Wateh New York Centenl trains roll Tounesters from schood or colleg . L | o

pasl this time of yeur. You il s getting a first taste of holiday T i -
ML I=111111 i 1) O R '||- '.||| |!I| 1 1 1 | _| I|-|-\. R _.'_ T |

(xtve Tickets - The Gaft that Brings Them Home!
\zk pny Lenirel HickErt agenl how opsy i 32 W
il Fadlisian Uekets a2 your =il

L0 mdeltbraali wanl with won af Bl

New York Central
l e Water Liesel Rouwle— Tog Lan =iem



in
MISSISSIPPI

—ﬁ:&iv,,’ 2l

You don't need to be o comera fan to
anjoy the refreshing voriety of scenery

ot any time in Mississippi. Picture your-
self at historic Vicksburg overlooking O
Man River . . . of Natchez with its lovely
anfe-bellum homes . . . fishing in a cy-
press-studded Delta loke, or sunning on
a Gulf Coost beach. You con picture
this and more, but you con’t visualize the
warm welcome you'll receive in this tradi-
tionally hospitable state. Write for com-
plete information.

Wiy Hoapitoliry

Travel Depaitment, MG 12-33 1
Ceate af M App i-:’lt
it Bind, bl i1 e |
. A .
i i e ki -|_‘|
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For everyone who owns a suitcase!

THE IDEAL GIFT—G-E AUTOMATIC TRAVEL IRONI

F

e X

= ]
|
- ..- -'-'-.- i

'- :. .,-‘-'.l- i

It's the perfect Christmas gift for anvone who's ever
been bothered by wrninkled eloth es and expensive pressing
bills on o rip! Presses provel-tired (og= oo ji*|'n'!

It'e automatic—and works on bt AC and D current,
Handle lalds down § =y packing. lron weighs only 24
anlI s -—1,]Lﬂ'- Ij,ll I. by -I'I_|_| i I: | | 1 IlI TR

Saa i a1 vour (-F dealer’s today! General Eledine Come
pany, Small Appliange Dhvizion, Brideeport 2, Lonm,

@ AUTOMATIC

A4 TRAVEL IRON

. $‘I ?.5 T N |
T . GENERAL @? ELECTRIC

Mentizn the Nations!l Geographic—1t |d Yo




Romieiitic hartsrs snuid win

The Choice Cruise to

South
America

.. any fime

you choose

(O go

f.u_,l"r aflond 13 -.':'ﬂ_:'lrr.llm'
sl Dz rymad

Heed siaw l|J|'||J|"I' [las n P _|'.|'.IFI apr vl

Yirirr crmdie abedi's u big swoiders liner

A8 davs of careleee fun and comfort, spiced
with visits 1o romantic poris. Pick vour
time to enjoy the trip that™s =0 much more
thun “just a way to gel there,” Hegular <ail-
ings from Now York,

] |'r1u BV '|.'||-||.11. R I_Il:'l.'il |r|| LR ant fo see :;'il'IHLI'I
.'1|.||||':||';} l||i.'||- SN r—l||'-|I:4::|-L| ik jl.l.'-i l::ll'-':l-'l.ri;li

TS !H'Iill:Ih' who've heen there.

And let"s sav youn want o make vour trip 1s
|_'._|.|.r||||-|:l.|l|l|, ch.l.i.i.imﬂ.ll:nl. fuin I':J||:1.|---.L:- CiplLY Y]~
tent and comfortable . . . as yvou possibly can.

A |'rui'|.l|' an = Good Neaghbior Liner is the Loy
rll' 'I.I_lll II:IJ_l:ll_ |||: 5 |H-|.1|]|'.H| ||."-.|JH |iIIEIH nre
the oulv oues o offer the sdvantiges of o well
arranged cruise—on sehededes thet let you pick
the bme most convemienl far Y,

Fich ol the two beavtful] boers—the drpvn-
frere ]l -r"r'rql:'.l.r.r!_‘; —i EL.|I.]||IE|I:'|':| I pve
yonr the very best in hite at sea.

All =stateronms are oatside witli o vicw ol siv
and sea . amnl each w cheorfully and com-
[ortably farnished, with plenty ol closet and
wardmdbe space. Meals in the spocions dmmg
iy are i thie lnest Avdricai stvle, onlivened
with paguant Latm-Amencan dishes,

O deek, sou™ ind o son-drenched swimmng
posol, enrts fop dleck tennrs wud shulllelwoard,
ansdd Jots moed Lot of space For deck el that
invite you to utter reloxation,

Y on'reona Cruise Ship, Yoo 'll have afrendly,
experichoed Crmse Host amd Criine Flostess—
who'll see to it that voo find the Lilllill|l.'-llllll|ll [ Ti=
Hlll"lll-i'. ExC I EERs cOar 1 |:_|'. 1r||||| 1.|!||: e |.|-||L

e foe, Thes'll arrange every detxil ol VONIT
trilerest e, eulorfin] duvs i [rbE L.

1l jrorts :"'“"'“ visit, £ i u'!ull:.n wWn e
criiscs the Cunsd Nermhilwr Lmiers take you W
Yerudad, Ko de Jawevre, Santos, Koo Peula,
Menbeinidet, esed H.'r."u- X -f- e e Beerlwiedow el
Miedvier cpv sohadulond, 1o thiese falued oires, !.Illi:li
pliscover [ 5_'||'_|1||l|||1. the excitement the other-
wortled [escaination  that makes o ke (o South
Ameries a2 never-lo-be-forgollen experenc,
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econcmy-minded fantily] / =el the ex- ¢ Sight.. . through 2 Shoot . . . press
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finest moviv equipment See spiting [rand your jens  Ii's the largest Bmm making wonderlul
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“Business Is risky enough, Senor. .. plecse pay

me with Amerlcon Express Travelers Chequest'”

1 SPENDABLE ANYWHMERE

AMERICAN EXPRESS
TRAVELERS CHEQUES

BEST-ENOWN CHEQUES [N THE WORLD!

SAFE

THE

You're sitting on top of
TI""E' Wﬂr'-d 11 |ll i i.'|||| it

WEEA

F

[ |
vourr ivel eash with American

Express Truvelers Chegues
wherel

[l &f

Jstnt]y mes l'|l|l.li. AL it
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liest or stolem. Buv them ot
BANK, st Rallwnay Es
Wisktorn Uniomn |':';:I

Ouly 754 prer H1OL.

|_|I_Ii|_]. i
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TFIL AN,

ARENDS EASY-BOUND

BINDERS for vour

2 BINDERS

$3.95 4

Eoch Holcle & Feeami

Enjey yaur E-El:lj';.ll.nlm'l. il
vears in come! | diesr "'l-lll-
eFy Podel vomer magaiimes
yecure]r;open ot oy bound
isacbs ! ks yvour own blvdine o &
low metomie=s, SO wafes geih], [igEis
full durshle matoise ertligddess Jlearhes
covrers Wwill last & lefesisre, (rusrameeed
by O vear ofd irm. Bayr-Boupd 8imd
ers afte available for many magasises

afiE W e oW Csmlg FMAK

ODE LUXE BIMNDERS
Twa far only $4.45
Tl famines Blee tooders
ire II| IJ. | e i |..||||||||-
and beaury. They will en-
haove vour Ithrary wnd
ma ke dles] gt

] L | [ ———

e e — e A £ COUPGN TO

SUCKERT LOOSE LEAF COVER CO.
134 'W. Lornes Stroat DETROIT 24, MICHIGAM
Emnel Arehels baady-Badnd Bihders far Tenrl

Sarm Arends Delune Bindary for Years

Wil wmivdl § i TEY 2iywE & referm Eirsmega
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(1 miglels, T ranches, {7 tratler caurs ar 1] spariments
"l'l'r|1l ""il::l'l"ll'l Valley -.'|I 1"-& Sum Club, Phoania Tu. Arioong.



Durm_q 1953 and for vawis preceding, it has

!lfﬂi i FjlnL‘iH re Lo H.'q.']|.'|.1-l"lli! 1'-I'l|.:|H.:p‘ r'q:..i.if:ri ﬂj-

Natronal Gepgrapitic aboard our Streamliners

and other troams, W have made g sinvers

c_ﬂﬂrt [ rrm'l-!r O with ﬁHf service and will
contimpe to do sa. We hope 1o have the

ﬂ”‘h:l'ﬂi.l::ﬂll'j’ l‘lf .Hﬂ'il.IIE W i any fime

you are plawning 1o teavel i the

Ui Pacie West™

A very happy Hal wlay Season to all [1_]" YU

UNION PACIFIC RAILROAD

-pﬂf}{y .S-m Iners . . .

"CITY OF LOS ANGELES"

(Batwesn Chicoga-les Angales)

"“CITY OF SAM FRANCISCO"

[Bwlwesn Chicego-Som Froncisco)

"CITY OF PORTLAND"

[Between Chicego-Forliand-Tocomo-Seatile)

"'CITY OF DENVER"

{ detwwan Chicoge-Deaver)

"CITY OF ST. LOUIS"

[Betwean 5 Lowis-Kanyo City-Demver-
Pacific Consl]

Also betwsan Chirogo and the Pocific Coad, .
LOS AMGELES LIMITED .. . SAN "m
OVENLAMD .. .o GOLD COAST




Fall « Wirder « Speing

vour choice ol
fFarnnuattantic

transooriation

lowesl poay |fala
fares

wide range of
hotet aecomrmodations

eofceris, thaairs
anrd farmed ballelig

trade ThIrE,
caolarful Testivals

folkines. pictusasnue
pARTANTry

akiing, hunting, fishng,
all sther spodts

sparkling sight Lla

diversity af
fEEb e S CAd s mes

unhorrind Eurcps a2t
its noturnf bast
with “slhoaw-roam”®
eyerywhers you g0

EuroPeaN TrAVEL COMMISSION

ETROPE— Csvood of Pet aiid Fasare

MEELTRLE & AR Arus sl ke MW ERE s TRANDL = EEREANS « LEEAT BRITAIN
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Meritian the WEthomal

A Splendid Gift!

Here s g camars tha sirrually puardme=y pocien
ghstsd les Bili-dm ASA . photoelsorrd
shiows cocrpct €5 posdiee time for all filins. Sharp

(eeiwn v ansuiren] fop g long-buse eudgersindir b

o
carrroly the lepe. lesfassd 28 Letvs Tessar lems
1 sl 1 on Svodhimy Loasrims sahimiied wih I||_'|||||‘|'.
to 1o spc Lhes wandard 3= mm film, black
ghid-wligle wF Ll Maker switicd aliiiFE Beitd
tvas thus viedd sorniklng enlargemenss.
e fhe Contevss o3 and oot Setws Than caim-
eran—a1 [fading dralers 5
I vite fur literatire .

Gl Lemst, dnc, 483 Fith doe, New Yack 17, ALT.

For recreational living
or retirement Schult of-
fers utmast value. Write
for full information.

SCHULT CORP.

BEFT. M110, ELEHART
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NewHearing Aid
Without Tubes

Coatly B-8ottery elimimoted | All battery tosh dloched BOYS 1

Fowared by 3 geouine Royiheon Tromilhiton! Yecuwm tubes
tonished formverl For full imformaotion, vee handy coupan

fivlow. Mo ebligolion whaotioever. A pottcord will de.

rﬂﬂ---.-“-——-—-l—.-———_—____—__ I
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Bocieds pyy . .

| Belrore Manring Aid €., Dept 301 ) ;l
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& Devrunmsn Fonsimuno Styoe”

IRoflecting cultural influences

F 1

today's Living S

Ve in Amesifan furniture

Velagited Irom an Oxfonl. Erglond antigqae, this vervatile Cubinet—with jis
ulidde punel for writing o serving —ia suitabile for hall, living room, or diming
rostny saidebvard. 1 imeorprrates oultoral infloences prmpartant i today's Laping
Syl of Americun furniture,

A simple autline . ., the hrasses withioud backplates . . . stém from
England’s Classic Revival, o stvle popular in post-Hoevolationars
Americw. The leenge o the compartment door s Georgian. The
feet arn Quern Anne, an mfluence repeated i the back eplat of the
maasbalandd Woindear Cliale, Lyang the two inls a II“F'I:'. devorilive group.,

Huth Cabitiet and Chalr are remarkahlle for the warmth and figure
of the solid Cherry Woaod & . . for the Ienuty ol the famed Stickley
hiadsh . . . snd for the tiphilbess, soludity and doralality of the Stckley
:llh"l'|!l|-l|."l-|.'|nje|: Com=Lrae i,

Lww llemnr il refaied plEvEE  m

Starkier’ .|!.|rJ.'Jg' i piprnown Sl gl

giialel s sdnacvd aln P L T [T

.-J F o ‘_I,J
+ = & The Tisonaling dlisry off ihm e velagr % Mﬁ"f WORKSHOPFS

menl s o motive Sewerionn feirnituiy et
Froeme b U lassie Ml vml ds Erglapal e
through the * pilgriin onntary ™ 1o taoday =

et A e STICKLEY

by postpaid mall Cwsly 8§00, L. & ). G
SFICKLEY, loc. Foyettevills, N. Y o FAYETTEVILLE, N. Y.

Muntion the Natictal Oeopraphlc —It (detitifer yoi

Coahere] W Woomilsur Chair 7159,



TRACTION
YOU CAN TRUST

& Whenever you drive on lce of snow, you
wiil have belier, -sofer-tfnction with WEET

BT e D liagn
Elapiive, ipebtiEaiary

FAPEMYE fuicpuan
plite progbaif Gf @lghd CEEnTry iAETDreaE fentur
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1Hrid

ELIZABETH

i Compus Towrs, the atily 5
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fouirs, presant 5a molt cem

Poarin, Weakly sallings Morch
QUEEN MMANY ond GUEEM
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DELURE TOURS, Cabm Cine sy $15275 m
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AMERICAN V-Bur Relnforced Tire Chalns
the finest ever made. Thelr V-Bars —with 288
of more tesl rripping points — are slanted left
and right for balanced traction lof surefr,
shorter, straiphter stops,

I.EE'H WEED V-Bar Chains dare made tnien-
oo taoilly better by American Cham &
Cable Company, Inc., Bridgepart.
Conrm. In Cunaida: Damingon Chata

r Co Led., Niagarn Falle, Ot
weep(V-BAR
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# SELF-WINDING

Waich emlarged
e b chow detaily

e SHOCK-RESISTANT Calditilled mith
| expunsion  bracelel
| 820
Other models from
§T1.30
Siainless nteel
from 86750
: = <o |4 ki Gold from
- : : T . 1 (R
Inengineering. .. In styling... s A1 il 17 Jpoeel

The world's finest automat u," ich. T ok b

Gmnnn PERREGAUX

Creeennwt] e Sull” YNerre s

610 FIFTH AYENUE. NEW g
Fine Warches since 1 ? |
npﬂmnvjﬁlqﬂ rl:lf CAPITAL AIRLINES =il
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There's only ONE Miami
PO, EX O C, 2lamorous,
different.. center of South
Floruda's fabulous fun and
sunshine . yvear rownd

i IMIECLCH
for budget-wise millions,..
highlighting its marathon
fun-fiests with a golden
Chrstmas-MNew Yenr's gt
of gaiety and relaxation at
Crrangpe Bowl Time! Ger the
story, in full color, of Amer-
ica's Bl Vacarion Thrill
—muil the coupon now!

Dept. of Publicity Litersture Section
120 MN.E Sth St Miami, Flordda

{ hash pirher | | Rrpulir Bookles
o dath Chrange How! Frcvs
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BIG NEW SR,

Addren:
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% ONE OF THE WORLD'S
GREAT AIRLINES
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EN OPADIA BRITANNICA
ON THE CONVENIENT BGUK a Mn“th PAYMENT PLAN!

PHE NEW EDITION OF BRITANNICA H5TL wiortds this work af 4,479 of the world =

greatest treasure ol |-..':l|".'.'|-'||::-:'-.n'!nl': Il gl mands . . evpsv-to-Tind farts and
now offered on the nmozing coav-1{o-0wn prthoritative answers THAT WILL CONTINL-
purchase plan that puts thas world -renownaed OUSLY ENRICH THE LIVES 0OF YOURSELF AND
relerenie Dhrary withm resch of The avers TIETLTH W MY And 1t i85 FEARY L0 W O
Py, Adl 24 vorlumes willl be placed an vour the convernoent Book o Month Pavment Plan,

homse NOW .. VOl g for L ns vou en o WHAT OTHER poesiesaion offers =0 mueh

I ELS SOEY 08 OIEYIRGT & ol i e tie) life-lone iisinetion, o many advoniaees
THi AT EST PRINTING, avatlable NSOV ind bespenks such good taste as the one and
ntains 26,731 pages and over 38 miellion L Fincvelopaediy Botannica
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FREE! g Encyriapuedin Bedunniie lpa., Degit P13
m 474 Murrh Miahignm Ave . Chiomge 11, HI
SEND COUPON &

TODAY and ges &'}"f".u*' bt e
oxciting PREVIEW --I-..I.-:. Irl |I-I--.
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showing color slides

-1.a Belle

‘ﬁl.uﬂ, ﬂui‘mﬂﬁ 35 mm.

| Projectors

LA RELLE “83"

Poweriul 55 watl

gy S5

EXTRA THRILLING SHOWS . . .,

baidiws jou gal W walch, Fool Yeos'rm o=e =2f (e

EUiETrE wmialf lembling A the Sore =i Arecey pobei
gArFEngEi, of  pidgats. Ko o ambarroblig dosetde-cdaen wd
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all Memis BEEk=Esiifo Oore youes I'm &y

EXCLUSIVELY w=ith the new (=54 [g Bails
Ak your phalfograghlc deoler far

FREE DEMOSNSTRATION of
Ls Briles AUTEMATIC SLIDE PROJECTORS
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“| drink all the coffee
| want...

| need!”

DON'T STOP DRINKING COFFEE...

JUST STOF DRINKING CAFFEIN!

i 5 o g Bl i i 1
I.r alill ,_:_:I i o [ust dion
i n! Remember, 1 b
il i n il LRatk o 4 i il I
1 I I - i1 b=
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“sttu=-Rich Santa Collee, | cin=free
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L 1% YOu want VR T rerld

DELICIOUS IM
EITHER INSTANT OH
REGULAK FORM

oA

NEW EXTRA-RICH

SANKA COFFEE

It's delicious! It's @7°L caffein-free!
It lals you sleap!

Prond a3 ot taenaral Fosisy



J
THRY-LINERS
the smartest distance between two points

TRAILWAYS THRU-LINERS hit the spot. .. for holiday
travel. None of that transferming of baggage . . . changing o
buses or connection delays., No wonder 5 out of every 3

persons asked said, “Thru-Liners are better!™

[he Anest of all Chnstmas presenis for the folks back bome 13
vour presence, Christmas!” It's s0 easy too . . . when yvou travel

[TRAILWAYS:

L 3
OMMY = | i . -
TRAILWAYE ol =T RAILWATY M-111 i

= \TF ™ 1] 1] Il T Ch

£ = 2 ; {11 Enj Pl In

.L-.-_'_1-- L = i

.ﬁﬁ ol | '-.l.-i-
L EmE

TRAILWAY.




Conie to Taly this Winter.. . . fovelicst of  day tickets permat unlimited travel). For
gaternystothe Continent, {ecommdations  motorists beinging ears to ftaly, spe terl
for every taste and budge! Fstoid o r!'""’_{-'j-'r COLMns wcure il sofine @t reduced cosl.

ar epieire, Excellent transporialion . . . See vener Traoed Agent now!
including e luxe motor conelt towrs al |TALUAN STATE TOURIST OFFICE—E. N. L. T.
small cost . .. fine rail travel (10 and 20k 21 East 513t Street, Mew York 22, M. Y,

See more in '54
than you ever saw

before !
Ask

CANADIAN

NATIONAL|
RAILWAYS

I'l.“ g Pini Filis WiNETET YSECOoRIEn 1w La I'riss imge s I-..lll"hl'l.

W hETE i A HE. L ||| ER |-|'1I| I-l-lllll ¥ -.I.II: kil ‘I'"I "I"I |i|-".
thei  wibe wlFsng and bhrighte Yoo =il pogny e Fruneh.
{ Stmiallati haspitaliey im oomliriabla misdern immrs wml leatd e
e helg vou plom your frip, the I jmtege lTuefroted boaklsl
SK{ 1M LA PROVINCE DF QUEBEC iz fren. Addrews
Provineml  Pubdicity  Beresw, Pordosiment Baiilcdimgs, Gudber
':i"_ :nr||:||l|_-_: Pl J.l-: Fdl_l"lf"lllnr FIII:J'I'I ”l vy Ir:'L .I-I-:'. r"l' .r.

LA PROVINCE DE

about Canada’s 10
top Maple Leal Vacations

ai yaur seorast CHE sl ine et befimles, Chicaga, Cincinnnll,
Cimtradl. Flne, Mich,, Romsum Cify, Ma., Lod Asgeiel, Milw Bl o
"I'II"'.'.."'-I ¥ o P EFE LA e Rl ] Fii |.|'I:'. r."-:l-.-: s i
tun Froncihcs, Yemitle, BF luvmk, Wmokinghes, DL |8 Come=di,

Pisneger Desesrimprd, 340 MeGiil Shrest, Mestrasl, Ous

s S Tt d o N g d

Mention the Natlopnal Geographic— It |dentilies you
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L I:HI.H |_"|||r i I=III| ERLALEER fbim e ergine, bt by Ancr-
can La i"..'ullll. TR ..'.I.'ll.‘.l'.lI |I|I .'-..|::r'.'|...' i modcri lifes

T,
Rty ecuuipriichl

-?‘I'rrlrr % The Maconllan Company, worlid®s Jarges:

gerier ) ook polilishiers, decided to poabidish Abven F
Bulaw's engrossigg history ol the ire muoark, " Foot-
nivieds ol Assiranie, bor the Home losurmnee Ga,
they chose Croo-Frex v Chuimrpoon-ntermatioonl

s |||-.|' sirpfed] Lo Daidalal !|:|I|l.||I.I| wi ool 1he bl

-.|-||-||_|! CASE Nl N EREEES AN L Ei'.l' | RO Lidsck ol wiliide

bk ltogmes i thim i||||.|-||.- 1 wiirk

e Serrdared .r/ “
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IN COATIEDD PAPIIRRS

e of the st requirements for good
||!|||I.||.lii'i1'. of halttones and color
||'r.|.1¢"g B | :',a.JFI-I,'r rr'!.|1|u|'||| ] '!|1i||i.||.| e,
whiteness and opacity. You get all
these plus a responsive affinity fos
.lll.lv'.'- Lh l1:'J|. :l|'ll|:I "III-I.'L I.|'l. l1.l.|tr-'.J |l.'|.u.'J I.'a:-.'
Champnon-Internatonal ol Lawrence,
Maossachusers — the stmdard of excel-
lenee. It wdentfies vou an o man who

Lllu'l-'.-l- ||-|]l1 |

Quality Coated Papers by Champion-International:

CHEO-GLOSS

CILO-GRAPH CICO-FOLD
CICO-FLEX LCICO-BRITE

ClOOhT"HESS CICO-LI'TH

CICO-PRINT CIOO-OFFSET

CHAMPION-INTERNATIONAL CO.
r'?/} u;fff’i’f“ffff". . /’.Afﬂ}.ffff‘/:fﬂif'//j

Manufacturers of Quality Coated Papers



DENTURE WEARERS!

Dentists from coast-to-coast recommend ORA

Get this Special .
Bargain Today!
i :*:;-; r|TII:|T.!II.
shecierd '\ €1 10
oo s | YALYE

el N

BOTH ONLY

19¢

r -II IJ"&-- ﬂi-

|I||I.||||||-|-||I-|--.|

ORA

DENTURE CLEANSER

et [ dicking with 3D°
to give or gel
AUTOMATIC nﬂwl Kbl

‘R*D“elﬂex, | fl

.-';;Fr'-rl":fJ- --""!-'rr'_.-l" f'lHrHruﬂr.-r

No gift Is more desired by |
Ehe carnera tin . . . none will
bring so0 much genumine sat-

."l.:' LK |"|| I.-.Il o L I.' TEEL
ilentur=s by
| e vWorl facrid
.!"l'l.l.l'llr.,: 1™ ekl ke
remnvies toheccn
shndos, uwhy |
Larinish ke rhagic—
gives Frlwe STl
nntural spark|ed
Fyobterts you Fromm
ot mrvid v detture
braath at all Timos—
ot your money hecli]

LR PN CE s TR |

Iskaction throughout the “Thete's nothing

vears, Becuuse only Rollet- Like the thrill vou got out of 1aking beautiful

|'|.| L F,|_-|--.l|_'-_.':||--_ At be I-i||||_ colof mcigres in the om u___.r_] reclinm
ol View-Masgter J-Dimension. And the

oading, film transport and ot

£ - ': 1r-—""|.r|'- - " -'J-. L ¥ . -
shutter cocking; plus a bril I"" Midste: [-_' TR -.-I_|- Lamera IIJ dhes
\ . \ steteo picturs-iaking eoxy and low coal, loa
tant, full picture-size sereen R bt | ! | .
! e Toke it from me...fake it in -1

lor easy composition, and
the very finest in lens pnd
shiutler oo puiprnent, Order

- | Sl i b ||||:|| liow -||--: LT SEOres -:'F I e : @_—
- or write for bulletin NL-3. “Wﬂu
Burleigh Brooks, Inc. 1o w. s st. ke vork 36, K. 1. STEREO CAMERA

PONDER & BEYT, INC. 814 M. Cele Ave,, Holtywood 38, Calif. | B Sawyers Inc. Pastisng 7, Cregon

At comero deolers gverywhere e
-hl --

Memtion the Natlenal Gengraphic— It identife=n woi



LARLY evervone knows Lhe mmoes Acsop Mable
N about the Hate and (he tortodse. Thiste ™ a
oo lesson i 11 for all of us, but for peopke who
tvve high bloodd pressune thisanciest fabke can huve
d :".r"l.'ln.'iuj |'|'|1'.'|J|'|||'|E:.

You may remember thal the tortome ",'Irrrw--:.u:d a
dlovy but steady pace: stragght 1o the end of the
corrse. Yol e win the race ssrmphly Ty Lsceng 1 i
hie strde. Indeed, he ook hife much, much caser
than tha hare.

This is exactly whut doctors wash thit all pateents
who have hgh blood pressure, of hyperensin,
wosttld do. kn ey, peopie w» ho have moderate, uns
complicated high blood pressure are oflen helped
samply by kearning to adjost theat hves 1o a slower
:||.J'|.'L‘.

A relaxed sititude oward life s importin m the
treatment of thas disorder becaime rush, “drve™
and amotonal wasion cEn cause an alreidy eke-
valed Dlood presure to rise to even higher levels,
This ix why doctorns odvise o stoidy, ensy poce
during the day and bl or mone Diwrs il o
Every I'||_|:'|1l-

In addition, patients should carefilly follow thelr
doctor’s advice about diet wod eating habits. Above
all, weight showld be constantly kept at the proper

The HARE.the TORTOISE
and HIGH BLOOD PRESSURE

fevel, beciuse high Blood pressure and overwerg il
olten go hand inhiind

Peaple who learn o lake Ihese procaulions mmy
live b Fr-il_'..-. -:m:rull:r L1 |.:|I_'|.|'r'lf'|._'|l' with |'I_'|'['I'L' Flisrpssen
even to ald ape.

O cogr=r, of blosewd e reaches ind stave at
an excessively hirh level . .. or if it s caussd by an
gnderlymeg 41i-'h.":'|-.'-.l.." o T sitaation booomess more
armiciti. Eyven in thewe caspd, there gre often winys
1o jower pressure and relieve symptoms—such as
drugs, surgery s speciil daets

Hiph Rlood presure affects at least 4 mulhon
Amencans . . . and = o major couse of neart discase
m middle age and later yoars. I you have reached
the years wien mgh blood pressore o most likely
LS QUCUT ., o Yol are overwelgh »and 1 rhere
has ever been high blood pressire in vour family,
do not nepiect (0 ket Your doctor for repular medical
examimatons, When discovered early, ypenension
is sty easier (o coniml

The swtleak Tof sl Beiier methods of neating hyper-
fofston W promming—as studes by many agencies,
imsldiing the Lile Imvpgrance Meédics!l Restarch Funid,
proegress, [ Puamd, supported by e Lile Dk
e Cormpaneed, B devollne muoch of s rescamch (o
hvportension and blood vessel disordirms,

e

Fleass send me the Tree Book-
let, 185N, “Your Heast"

Florrm i

il
||I

Street

City__




This Christmas

Say it with
Flﬂwers—By-Wi’re
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» Kodak

‘-

L e LTI

Far yaur favorite traveler , . . 50 Light, 8 mere I8 ounces; For the man of ectlen . . . Ezpecually disssgned for sction
w ooanpmct, 8 sesnt 4% el wule: so hesdsome, ¥ facttireEs it color, tits exvellent mumature 8 3 nasierpueoe
eauiy e min memd and ghstocing bMick. Senple o use of watchlike workmmanship and gperatig - scope, 1lirafust
vel s expert, too, with its Edfar Lens, rangelinder, and f12 lens, rangefmeler, rapd film sdvance, |00 shatter
atitcmats confrmna. A wwel of 8 color mansiur mnkes i easy 10 ahoot with b speed aml scturacy

KODAK SIGMET 35 CAMERA, $92.50 KODAK RETINA lla, $149.30
For those closest to your heart...
Kodaks Finest

Here for vour Chostings siving 15 a collection of stperh
preture-taking, picture-showing equipment, reflecting i quality .J.'..-Il performance
Iv._”.-:_liz',;'-_, many yveirs ol I_"-;|.al;.l ir_'ljl.'l. ill ||| Laran |||:"- ¥l I:_||||-1-:_l_'_'1r_=|.|JJ1.-.

Other fine Kodak mumature cameras from $31.15. See them at vour dealer®s soon.

Eastman Kodak Company, Rochestar 4, N, Y.

For the master showmen .. . o progect livs oolog slidlies For Intimate family showings . ., I’
al Ehear bhirslloant beest. Pisverfol S06 L1 B !||'|'. Prialhiiii_ RlEd arl Lol pdd darhe Fid an .” ETTALLE stwvinys, Fer @ xain-

ki ¥ s TN ke e ila . . T I . . L . 1 N i 1 4 =g |
ERIRETNE s FPEW SR Y [ ||| |'|'||||-. | s FCIE TyDCEH VL ETTN ITig i ATFannE Alrdes Wi || IR RRrRCiiTg tho - fooeEn

gves mmaxmo, bndorm lighi :|||- ighwiiil pmelure aren Avoepls 75 cardboard o 30 doaghble glass slides, . projects

1 0 PTapeiad, SCPoEr

! RETRRE LS wollky ife v CATTYINE A% thiem Al reat2cs thvem ti foled

KODASLIDE HIGHLUX 1l ““:IJEE'F'LTR‘ 556.50 KODASLIDE TABLE VIEWER, MODEL &, $97.50

fle pa il i ol R W | I |
i FECER ERGCT il Yyl o filX Tduriry '.'.',' I|..|l|.I il i

1y




Are You Looking for the

Perfect Christmas Gift?

Give National Geographic Memberships!

To PresesnT Gy MeEMper=rs 18 YOUR Soctery, PLEASE PRING
AnD MAL WITH APPROMRIATE HEMITTANCE

OFFICIAL JOURNAL, THE MONTHLY NATIONAL

The Secretary, WNational Geographic Seciety, Washington 6, D. G

| nomibinaie the fisl L |.'r|l!_: (ayid g ilg k] fixr membe r-l"|i:|"- inm The Sociery. These m I!'I'I'I'I'll'.'nlil.:lg'ﬂ'
Send glfr cards to recipients

werd pift cards to me.

are Lhrhrlrr_ll :.:'Ll-r!- T s, fuvr w4 |1.||.'|I- | rm'hhr "'- .......
( Ligt additional gifes om aepuarote sheet ond attach.)

D e SE— (oo ot darr

Adidrass s —— I
Myt B - — [ frad o

Address—

Nominnhing Moember

Address

RicamesNTs MNasies BEoow, DETACH
MENBERSHIF INCLUDES THE SOCIETY'S
GRIGHATHIC MAGATINGE

ANMNLIAL
MEMBERSHIM DLES

Uinivedd Stotew;, L7 5 Praag

and Canudda, o oooe. 8550
Conniries im e Posial
Litadom wl the Armericas
wiiel SEdih e o ovae s a0 JHROD
Heirlaly Tales. . . . £F T Okd
Mrmsals srerlmpg)
Flerminere alvomad, W79

Lite Membership %71500%
LI S (ymida

Hemidtiamoss bFroeivi ariiniades
of continentsl LM b
Lt and Conads shoulid
b by New York Jdeafr or
infrrnatborl farined irled



SOUTH AFRICA

.Loucl ofContast

No vacation ever before like this, for South Africa’s challenge i
the snwrwal. the delighi '-.l.:- NREXPEried. Conteast the roal
ol & hen (spine-tinghng even in the snug secunty ol youtr game

reserve cottape ) with the thunder of a gipantic waterful] seen
SprAv-cione in all s mapesty with the rhythm of 2 £mart
dance o |'r"~ll.l in o modetn cosmopolitan city, Chisnces aire
you ve never had a diamond mine in your fEENETAry .. i
the im probable Il ntasy of an ostrich faren. 5o macd ro exjo
TR .:'l'.,'ll fh |.-.-;_;_. i I-'.J"-

v SahaTu T

Eﬂl!ﬂﬂ'l‘l’lﬂ'"

ids FIFTH -'--.l'."_ 1 MWL Y
e |
grd MY Fiocoad!illy I.:r:n:. v llld.l_|-'-._1

- ‘t Iil‘ \. FOR YOUR MOST EXOTIC VACATION i

(0N LANSEY— Wl roms bBani by wnvel w11 T
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| feivaenn Eonvadeuoe e Eager peise Irom = vithy & |

{ | LTS i 14l .||||ll,|.||- i AINETAE Wi
New York to | st orw il et ™ (b dsaes I A e “ v I' Irk s
i :|!.||r|"|‘._ ||'||.‘||||II I CELITI®ERiLE l'|l1ur-
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I'”Ff SUPERSB, FULL-COLOR IHEEI

 EREATH-TAKING BEAUTY!

-

fisr u limded seegenn berr el | HIA AT

HAPPY SHIFS TO AFRICA

_r'l_ % “'rhiMerasl iprpirera Tl pele thal afls lemaie il

pildshisrre — mees arnd e e i [0 T | V=

fin Firs] g e FutiliEales l'|' i iy ldmnry af i

-|| W W '.|.|"|..|'_'- -||_'.|-..||I I isdpretnl. Trides]
m I Lile.- Scenn { 1| Noominim Coer=. 'arh

Elhl". Bl 253 sleches l'-oul- n! el Pirks ® MNotmd L. N
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1l L Pt set of 26 slickés delivers=l $10.00

j.l.lll 1 0 I Lt CITL .ll" =t Among || (i) ImEes. Hitigle afF meleriesl slcilis, Sl - biliviFEreal il

LT !I b sports an -.J recreation: ldeal yYear- Thoysmivls ol slhiles now svailable® Seml todiy

':'-H;ll-'. elimate, See it—love it—live it Nichhy. '-' Hi @l "-'l: Abo inecheben  Slireowonp

Litedatmis amil AmliiEaE s o Pl :
m Eriiae LSy oy ot Lases H.. E.. ﬂl“!l, Il'i.ﬂ. STUBIO AND LARORATORY
e il o 334 NOETH RANDALL AVE., DEPT. N. MADISON 5, Wi,
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97 -Dav Round-The-World Tour
Ii-.um!_' New York Fehruary 19 on the
=, 8, Queen Elizabeth

DuMont

lelevision

3 colour-packed 55-Day Tonrs

through Africa—Leaving
Jan. 6, Feh, 3 and Feb, 100
Ask vour ll'm el npent or write

Ihmll ond-Whitcomb

tembins, 0 PPark 5k = Neiw Yook, 347 Madison Ave,
Mhilad=ipkhis, ]I I'|I'| Walmit 56 = Hallireame
San Fram 2 Farm ¥ Laonudom

The THEFARD Memin-
LITTY ar EicnlfFT iv 50

pracirol solutian Fo

| E] i bamily hetoreyted

in #limindtng abake
climbing drudgery.

.'hII'l.'—lEl!lI.l e ipasail i:l:_.
| Yo ond aperate—and Em.r.srlr

e Privad within tha fomily bedged. Repm-
— gantutives I all princissl ciliey, Weile

for dengriptive bulletimg,

THE SHEPARD ELEVATOR CO.
HamallFT 04 bratbhestan Band, Cinpirneti 7.9k

First with the Finest... WZM

post, prasent and future !
| EHJHIJHT WINTER VACATIONLAND
PARIFON—From the begimnine, [a Mant

Il .l |.'|'”""' |""| Imisst (¥ .'.';. Wia |||| . _'—'Ir'-ll : ; wﬁlh‘ i"“i“‘"—t
advances. And now Do Mo viles erir- is obundantly Yours

DU MONT INVITES COMPLETE COM.

T R T T 1 i .II “t!*.r h"‘.
l".ll_l [l 1 Il-I. |:|-|-|Ill s -|.| ||-I : 4 l.m “I” '“
distail, Teature by feal ||| price by price ' - W4 % in the heipitable,
. with every other make ! At vour Authiir = . healthiul El Fazs

zed Do Mont Dealer’s, see; hear, prove ik - 4733 4 Sunlond eres.
i fudy the difference ! (Finest 82-chanmel :
|y optioml, ]

e, DUMONT . /7277

Fireat with *h = :IHEET i Telawidlom
mw .

£ PASO EUHLAHD CLUE

filr ' m V
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| flbee= B D Mierel LaSorateries, Inc. 145 San Franciues 5. E Paie. Tewas '
| Custamar Prinridy Depd,, Bow MG-137, Favt Paterecn, M 1. I' ) ) _'__ ¢

leoEeE el He= ttaivel Sumataind ]
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EBartlwen Fike, Pilntlng by Walter A Wby

= kA

Eliatern Mlaslilsl, Hadschiomes by A, A Alkis

Lavishly Color-illustrated
National Geographic Books
Reveal Bird and Fish Life

THE BOOK OF FISHES —Here s ilie new vl e edition. of

Elils Famteia book on 'Illl-l'lilll':_ conservabinn, and Life ol the watere woeld!

Faditeod Tiv Toha (Miver La Goeve, 1t heimgs vou 169 FuLL-CoLon
| HigEs l-l:u.'lq.ll.'lijlg G toom FaisTINGE J-||1| '_’-1-.|._|||--r| PRI W R —
with bingranhices 'fll'l'l'lll{:l g Sob species of rame amnd food fishes amd
obher aquntic Hfem Unitid States aalt wod hiesh waleis Staly srven
other photogranhs i GoLowr and 170 i msonechime osteate the 15
IR -I"||.'-|1II.-|.'r1 al |Iia_:_|'| ad vt e amid [lr.u:'1i|'.|F bt o

Muaroan IJIII.'I-!.ITH_'!.' eervees, 70 o2 0857, Bevause first emsl wirk Isem
by bhe Matmat Liitiiparne Macanse, thas superl volume s only
suhllm UL 5 & Posn ; ebsewhere, 36,70, U, S fumds,  Postpaid

STALKING BIRDS WITH COLOR CAMERA — A revalu.
trar 1n wildhife illustration!  In |89 pages ol aTvunal copon there are
'TEI: phofogrsphs, many i Full-puige pirw. Mot of them wera thibhen
within arm’s reach of the wild sulyects.  They include 10N s
sl pictisres s culor catching minite deteds of feed Tight

Edited b De, Gillert Genmveanss, this Leasrtoful dar-riige ok 1w 2
Fr'-lllt _|.'|!| I]'l" "h |!|'||:|r ﬂ. .'1I|.|.r|:r|.‘+ MEANY Vol Il| |||'||illll-||1,Ti|.'.|2| rifhl'.lrl'i: |:'|11-'|
ex pecdibroi, wponsoeed in gredil pard by the Natiooal f"-l_-u_p::,”;:hh.' Socety .
Mot pust unother hbivd F'JJ'-J"-‘--I ik in om Ureastite of "insde in111rr|.'|.|.|:ir|1:|"
ity wvere Sealliered nevgrhbors, pretiired in therr natural hubatat

Ms st domt wan bocne by The Magaame, Nalldng Biede wath Collor
Camera th moderstely priced at $37.50 i U, 5. & Poss. : elsewhere. $7.70
o UGS funde, Postpaid.  Rich green covern, 77 o 104"

g QRDER NOW FOR CHRISTMAS!T tmpmmsmemmn

ETaihs e §F Oy TR s

WATIONAL GEXMBAIFMHIC =HCIETY —— DY
Dhmpt. F=X, Wankibogion &, 1), L2

it lapmind |||l1||.l-|- famel # fisp w lilie lh scaned pmer s

eogries ol "YThie sk of Fiaboes™ (065 in 1), 5, & Foes. | #larw licer,
0. 05 i L. 5. Faernabes I'Hl'lpnilj._

vouire wf ““Stalking Rirds with Calor Cameers™ (F7.0 in U, 5. & Mose,
wlsew ere, 87,70 10 1. =, fidnda ot pramial i,
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Explorers in a tropic sea . . . following a course sailed centuries ago by

buccanecers and conguustadores | . .

to voral strands such as mighe awair a4 Crosoe,

This is a beach on an sland near Nassau, 1t could be almost any of the sun-kissed
Bahamian Islands scattered across 70,000 squure miles of the lovely, peaceful sea
over which Nassau reigns: Happily, our explorers’ ques
for adventure ofl the beaten track need never take them
far from the ¢cosmopolitan gaiety, the casy luxury, the golf,
tennig and night life of Nassan, Sophistcated gaiety | .
sequestered serenity . . . whatever your idea of a perfect vacation

. you'll find the answer in the Bahamas,

Come to Nassau by Air, 5ea, Rail or Road!

i Cropwvendent Galewavs
MIAMI (50 Afe b s FORT LAUDERDALE WEST PALM BEACH
MEW YORK /o droy oy Aer) MONTREAL TORONTO

Consudt yomir Lravel Apent

MASSAU, BAHAMAS, DEVELOPMENT BOARD

Bay Strect, Nasmau, Bahaman —Cable: Devboard « 1633-54 duPont
Blclg,, Mpanit « Britkh Empire Ride., 620 Fifth Ave.;, New York
200 Palmalive Blde., Chicaeo o 1204 Giull Staes Bide, Dalles « 84
Richmond 5t West, Tdeonto « 5350 Grant SE (Suite 146), Pittabuergh.
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