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TRAINS OF TODAY—AND TOMORROW

By J. R. HiLpDEBRAND

AUTHEE F WA PEskned N CoNgareerei TiE A,

Wil @ Clecarzsy Nesesasn Fseooses,

‘ESGiashn S Tear g oF Wmns Lanco oo,

Numaresy, Twin Crey ov swe Dhasoee ' one,

. lim Samooias Gidenmarinn Maoamwee

e W fast#" 1 asked the conductor of
H the Twentieth Century Limited.
“Slowing down now 1o 70 lor a
curve. We've heen doing 80"
Passengers had been conscious of neither
curves nor speed,  Just then a town snapped
by—a muffled roar of 1r:1]:|-|*_n-rl sound, o
-5;‘![1 |‘Jh1r uf lights. like a movie reel gone
Wik .'.
ﬁu tui] }uung man came along the aisle
chatting affably with an elderly trinin maid.
“That's Mr. Blank,” the conductor ex-
plained, neming o millionaire sportsman,
“Emma’s been on this train sinee it started,
In 4 way she helped raige him, aml dozens
of other 2ons of New York and Chicago
familiets, when they were boys traveling
back and forth with their parente”
Kailroadds hove their historic liners: the
Twentieth Century s the Mawrctande of
the New York Central. Thev lay colored
carpets from: gite io pintform when the
Century leaves Lrand Centrial Terminal
Passengers know each other and greet the
truin crew as they would the officers and
stewardls of thelr favorite steamship.

SPEED—AND DMUGHNUTS

“Speed’s the thing now, speed, safety,
ant]l comfort,” rambled on the veteran con-
ductor. I remember when they put the
first electric lights on the old Empire State
Exptess.  And they cut down the New
York-Chicago time to 24 hours.  There
wils a2 great (o-do about that: crowds were
out at every station to see her whiz by,
Now we moke it easily i 16%% hours.™

“That secretary, now, dpes he really do
much "

“Last tun he typed & contract for a
200,000 deal. Two weeks agn he helped
a dawyer amd his client make a will. Then
he telegraphed ahead for a notary to board
the train at Elkhart, The papers were all
repdy for a safedeposit box: when we
reached Chicagn.”

The Pennsylvanins Broadway Limited
is a similar train, making the same time as
the Twentieth Century, With rates and
running time on competing roads often the
same, rivalry now is for added touches of
passenger comion.

“T landed two reésular pissengers from
our competitoers,” chuckled one passenger
agent, “because they liked the doughnuts
we givie them mormings with their small
cups of coffes.”

“TRAING OF TOMOERIY

Over-a Chicago travel agent’s desk hangs
n sign, “Tralng of Tomormow,” | asked |;I1:-
alert young clerk to nome a few.

She looked puzeled, but, self-possessed,
waived the L.}u-bnun of - destination an
reelind off o list: the Sunser Limited, the
Hiawathe, the Abraham Linooln, the Arppo.
naut, the Green Dhamond, the Columbine
And, wking breath, the Ak-Sar-Ben, the
Super Chief, the Mark Twain Zephyr, the
Mountain Bluelsird.

The names were redolent; one waited for
i Samarkand Limited, a Bali Special, or o
Murco Molo Express,

The Mark Twain won my first ride
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ipalis amd Chiengo calls

noskbrt streichis when I was delaved

There it stood in the station, 113 stain)ess

steel gleaming like a platinem wedding ring
e humorist’s pen sienature scrawled o
1 Deetded. glassincased observation  tal,
he ciars were " Tom Sawyver,” “Huockle
berry Iinng” and “Injun Joe." “*Cars™ 15
it the proper word,  They are three
units,” tor this train 18 all of one piece
they call i 'he
15 m the front end of the
lorward unil, back of that gre 4 mail com
nartment and chair seats for 92 PaASsSengers
e whole tram weirhd not much tore
than & standard Pullmon car. A train
made up of a steam engine and two coaches
would have 36 or 40 wheels: this one had
16 on four roller-bearing. prucks
Liiaphragm vestibules miuke passing from
one unit to the other scarcely perceptible 1o
were it ool for the different
decorations of the dmoking compartment,
the moin poassenger cabim, and the obsér-
valwn lounge
Vigtorian ied plush and cupids carved
n woodwork hove disappeared from  mios

completely articulated”

“roantrol ronm

1he DL e LS ol

Niln |'|||i|'.-i|| LTHTR &l SEOTOE] CEEct
iy Lhe Flinwathn hi 1

lor 4 top =peeed of 1060 mils an hour al one place
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HIGIH-SPEED SMODEL, [N MAROON
WES UHICAGLD

Lo i)

k: windowless sl saftd
ulne T-hodr von belween M ome-

rilronids Dlecorilors and hghting
Crlsts hid tor contracts to do the in-
leriors, even those of day coaches, An archi
tects fee of <2800 '

H—--I -

: pert ot the oot ol
one club car built this year.

Gray-green carpeiz, paste]l upholstery,
CUrLnsS .:I|III'IIII-I!III ']i |ir ETHITEES
mirked thi “rooms™ of this Zephyr,  Stor.
ape - space Tor baggnge supplonted overhead
racks, radios transmitied  the oratory af
political campalens and symphiny concer!
music, a hostess helped make passengers
comlortalile and amused therr children, in-

silation deadened outside nose.

HANDLING “"FRESH AIR

Constantly & trammeat Kept a watchiul
eve oft the thermometer and regulated amr
copied it ioning,

“The roilronds bhandle more fresh nir
than any dther industry exceépt the movies,
an expert said, YHigh-speed traing would
scarcely e practicable withoul mir condi-
Lo i winilows wire ST R
woikld writh dust

IRLE
delupe passengers anid
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ki laE Abocard are graduate nurses who

pecpuie formulas for infant feedine, amuse the children, care for the sick, and belp muke pasenger

carrnf urta by

i 5440)
dirt; if they were closed, bad - air would
suociate Lhemn,™

In effect, these clublike compariments
are built within a titan sealed tube of stain-
bt sleel nearly 200 feet long, rounded at
the ends and jointed at two places. A
[Diesol power unil within the tube rockets
it alone the rails at 100 miles an hour or
more on wheel trucks that have been rual-
her-insulated to lessen sound and vibration

The inventive genius and the prolonged
experiment that go into making =soach a
carrier are bewlidering,

Considéer whistles pnd windows,  The
sufety-glass panes of the latter are set in
dumdum putty to prevent cracking. They
nre hermetically sealed to belp keep tem-
perature and humidity at proper Tevels, and
Lelween two panes I8 an imert gas thal
eliminates steam or [msting, which wanld
namper e [KESSHnEers View

In=ide the train the sound of the whistle
is lik# the distant monn of a'toghoat’s sienal
heard from the top of a New York sky
ST R hut it 1% warranted o be avidible
five miles: it carries ten miles or 50 if the
windl s nght.

| scanned a list of eguypment for (his
short train: coil springe and V-belix, weather
stripping, felt, copper screens, cork floor-
ing, and composition table tops; exhaast
fans, light fixtures, signal valves, paper
cups, alr filters, storage batteries, and other

ITEs

A TRAIN HUILDERE'S SHOPPING L1571

"l"m?r.LEl::r Vi had to hop around a2 bit

foor these?’

A road official prodeced 8 reouisition
sheet listing 107 fGrms, whnoh gives. somie
wlea of the rallroads as costomers and of
the research required to meet their needs:

They let me ride in the control foom
where the motorman, dan erstwhile loco-
mtive engineer, drives the o60-horsepower
Lhede]l engine,

“Motormen, drivers, optrators, whialever
vou cadl them, all are graduates of the
siram-enyine school,” an oficial explained.
‘Starting, stopping, raonning g Diesel or an
electric enging is not hard to learn, but it i=
knowing every gquitk and curve of every
mile of track that coonts—every switch,
evitry grade, every crossing,






TRAINS OF TODAY—AND TOMORROW

“The engineman; by any name, always
will be the pilot of any craft on ralls.”

It was much like sitting beside the driver
of a sleek putomobifle, up there in the ton-
teold room, husy windshield wipers oscillnt-
i on the half-dome of safety glass about
us, gleaming instrument boasd at hand
level, the motorman relaxed and easanl,
but evis fived on sionals and track abead,

The running wiss smooth as an automo-
hile gliding over a superbly suriaced road,
but the speed wonld have mcited the most
indulgent traffic policeman o mstant Ac-
tion, Up ta 73, then 80, past 90, on to 93
climbed the mmﬂumrwn

“Oh, ves, we could muke well over a
hundred ; often do, but no nesd now,” ex-
plained the motorman,
ol always was on the “dead-man con-
trol.”  Hod be let go that, the power would
automatically have been cut off and the
emetrgency brakes applied,

“erow Dows.” TD

For safety’s suke all railroads have “slow
atders” {or certain strewches.  An eéngineer
showed me one, dated May 29, 19335, which
reard, “Artivulated trams must not exceed
90 miles an hour an castward track between
milepost 105 and milepost 198,

“This streamlining, is that decorntion or
does it hedp shised ?™

“Helow 50 miles, no. Above that, where
we tun most of the time, considerably,
They had scale models of this train tried
aut in a laboratory, Tests showed that at
95 miles an hour streamlining reduced the
‘drag,” or wind resistance to motion, by
47 per cent.”

The only Aaw in the short, pioneer
Zephyrs is their capacity. Passengers grow
dispirited when all space i sold out, some-
times for days in ardvance.

In venerable Philadelphia | saw them
bullding the altramodern 10-unit  trains
that will run from Chicago to Denver, mnd
the f-unit speedsters for the daily “fHights™
to 51, Panl and Minneapolis,  There, too,
under construction was the Santa Fe's new
Qpar Super Chief,

A Zephyr train starts out in Kie as g coil
of stainless steel, an alloy of ordinary steel,
mickel, and chromium.

The two ends of each coil are snipped off
for o pulling moachine, to assure itz tensile
strengih, antd for the “hend test,” which
miny reveal varions technical defects

Files of acceptuble coils, and tlat sheets,

) MILES AN HOURI]

(e hand or one

539

ton, are card-indesed and eourded like bul-
lion in a bank, even thoush they may be
stacked in the open, since the elements do
not corrode them.

BOLTS OF STEEL RIBRON

I pointed o one coll of the gleaming
meial wrapped like silvery ribbon 10 inches
wide in-a bolt two feet thick,

“How much is that worths"

The attendant consulted his file and
guoted “8$355."

Like the stone money of the island of
Yap, this wealth 15 not very volnerable Lo
theft, since the coil weighed 710 pounds.

When car making starts, a mechanic
requisitions coils of desired wirdth, slips one
end into the forming rolls, which shape it,
and as it moves along the rolls he urc-welds
the other end to a fresh coil.

A radlae stone saw olips the formed

1 to the exict [racltion-inch length of
specifications.

Contour muchines work om other parts;
curved sheathing s beaten oot by hand.
All these parts are numbered and thus as-
sembled in the jig for side frames, and
these xides are then swung over by cranes
to be welded to center sill, floor, and oo,

Hundreds of parts ure “shot-welded,”
and the name fs rinte, for by this
time the massive metal tube looks as if it
had been dented by enough bullets to hght
the Battle of the Marme.

Stainless steel is held by its

Ents
to be of specinl value in train building be-

cause of its high strength in proportion o
weight, and no extra thicknes: 5 nesilesl to
allow for corrosion, The roofing of o stain-
less-steel train i= only two one-hundredths

of an inch thick, 1is use reduces the weight
of train equipment per passenger by more
than half,

Cor-Ten and aluminum are being used
for the same reason—ligntening the load.
It takes ghout a ton of train equipment 1o
movee 4 ton of freight, which ton of freight
the rallroads haul for a cent a mile, It re-
quires from two to seven tons of train (o
mive one pasenger, and the railroads now
nre hauling him for 2 cents, anil Tess, o mile.

For twenly years or more stninless steel
his been used for kitchen utensils, But its
stripctural use was Hmited because ordinary
welding processes destroyed the very guali-
ties which made it desirable. Not until an
inventor adapted the shot-welding process
could it be employed for train building,
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MOST O0F MANHATTAN'S FEEIGHT MUST FLOAT TO TERMINALS

cenll rangine  [ro

“New York omarine department numbsers fome L0 vessels

Thie rutbronile

s

siich ga thewe, have o capaeity of 22

Soine of the Moal brldpes
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| page

teleprhiones facilinmte the operntion ol these: harhor vessels

NOwW wWirtlpse

wEd hotsting: llEEhives

reliigenitor barges.
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A DIESRL. ENGINE

Phespyideally, the enpncer poed pol look out,
ks i fhe panel to the el m the pcture
excecy the allowahle spépd, then cuts il the power and sris the hralics :should he (ol to
LER®[ JI:-liII..ll"- [ELTI |EI|-.' [-rll'l'll11||' Bk 8. CroiRel ;|!‘II'.|'| L= -

(e el e
-:'l.ll':]l!_ !:I'
heed Lhe whestls
switch &t wrong | b
sarth Westerrnm Madlwas
Iosold Yadr lots," prepresenting
AT ETNRET s
TR
Caaak |'|._|I.'_..

witrning. The device

ERITITRA Y

by a stenm locomotive, also carrving tour-

15t sleepers,  You ride 11 for the minimum
Hthoush it makes the same (bme Je-
tween (Chicngo and the Uoast as the crack
Los Angeles Limited

The Union Pacific had no prejudices
nexmst its own hus travel, but it believe
it could carry passengers for long distances
e -.[:-l'r||i|_|. miere pdonomically, and maore
comiortably on 1S troms. S0 It sent oul
scoils to intemview himdreds of bus pas
evien the

ralies,

ST EES president oheervesd them,

WIHAT THE TASSENGOERS WANTID

We (ound we had to do far more than
mee] the prace of the bos (ickel, a0 alicial
UEiane said  triin omedls eosd
bewd mich., (Others hesitated W go from
copches o dining cars where they might
meet friends traveling Pullman. Silly, per-
haps, but that was homan nature as we
iound .

exramer .

WINDOW FRAMES CHICAGOS

unlgoe S-acre Merchondise Mart s

Ibe raflrond retains owneeship of the ares on 'which iz tfadks operate
poasesslon ol the spaee ahove pratmd occupied by the entice buflding,
runmatore ground ots niecessary o snh cmissons.  The air was
sned the diagram of this serin] fal etate B Gled 0 the office of the Recorder of Decds of

I. Raglor s

wART

el by

WAMAMUOTH MERCHANIDIIS]

e ETEeun,. o e hlasige.

bevaiive win eldctele eireud
An aubtomatic saiety comntrol blows o wihistls

Lk

gl over tracks ol thi vhiitn anal

artually sabukivided

‘Cortain small charpes Irkei passenpers
W would speenin hadi a million dollars to
(AL & Arsen iR servioe; then colléct pennles
o towals, drnking  cups, pillows

'‘ns=zengers woere stranded with bageage
in day coaches, with no one to help them
git it ofl the car, and many thrifty folk
balked at paying redcaps in the stations.

"L tiach [AsSengers woer cramnped after
stiittny  in  strajghi-hack
burned brightly all night lopg: and brake-
men would eall out <tations throughout the
night

‘“Women were afraid of meeting unde-
!'-i?.:lllll.' Il'l.':!-"'.'l- JII.! l.ll..l.l.::l-l.".". :'Il.':l.'I J.||L||F|. Fait
get proper food, or get it cheaply, for their
Babies.  Amd women were 62 per cent of
ouT ||;|*r||||=-_

“Every time train crews chaneed, each
peessenger wis disturbed by a new conduocton
1 punch his ticket or Lo demand a coupon
the last ticket taker had given um."

1
e 1 .
bt ] [.ll_l\.i.lE"'l
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[]'.- REIEK, ALSD ITALLIAN, FREXNCH, AND S1GX LANGLIACE TO THE LAY AN

At this Duane Steeel Termiial of the Erde Hillraad, s New York City, some 500 dealers attensd
Lhir eipdly Trull nuctions, Thetw Is a babel of tongue, bul the bliddineg B brpely by aenals a i ol
15 I R ey .ll [ 2 - 1 2 L 1T 1 - % i 'l L, o 1 | -I-I 5 1§
cigar, desmtle the =irm, oo mmmer to ledt evebrow. When buving | bmisk. the Bldders Jump from
Lhadr seals Hke schonilins plaving “handies” to attract the aoctioneer's atiention

w

BENEATH SKYSCRANFERS AND BUSY STHEETS BURROW GHAND CENTRAL TRACKS

Iy risdy Dot G0 trame= an bour pis=s over thede malls to and lrem the plattorm {racks Tanyand
the heghls. The columns are sume of thousands which support skyvicraperss snd sireels above Lthe

bracks (sme page S80)
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A DIMTTALE-DECRER FOR TOMG ISLASNSD COMMUTERS

Cleatanee Temitatians make 0 tnpossilile Lo place seits on o floors, a2 momotortrsses. Hen
the lower tiers are reached by o step down [rem the cenler alle: the oppers ure Just s on
roisckliniee.  Beomuss the cars walle are aluminum and i seals 120 passengers, as compared with 76
in the stambard conch, & new “low™ m oweight per passenger i@ attained in coaches of its lengil

Ml these and many other complaints When meal ssrviee iz concluded, the twa
wert codibied, considered, and the Chale  diners are used as club cars, for reading,
lenger was baorti, writing, smoking, bevernye service, or card
gpimies.  As | retired, o groun of college hoys
ind girls had tumed on the radio for an

The traun’s name was painted in bright Impromptu dance.
calors on the exteriors of the coaches; the Normal lghtine of the coaches = Indi-
mieriors were dedorated in subdued de- et AL 10 o'clock these lehts go off, and
signis.  Upholstéry of adjustible, individ- there remain only dim blee lichts and

il seats vanes,  Two diners were refur nmber floor hghts, enough to avoid stum

"ALNT ANIF ROAST TORK

nished, in coftee-shop style: menue offer 23-  bling In the atgles.  Hut there are individ-
cenl breakinsts and 33-cent dinners. . The wal lights for lute readers, Porlers poiss

latter. the l|:.lj.' | wne aboard, alforded (il |l||i A
Vickets are collected once for all. Sta

Hoast Laan of Pork, Apple Satce _ -
New Potatoes in Cream tong are not called : il any passenger muost
A\=jiaresis on Tt get off during the night he 15 awakened
F ¥ '_|| | T T = ¥ 1 i
,Hot Innner Roll ndividually Hagiage = carrigd o the
(01T e Mk gE = .
platform by a car porter aml given 1o 4
Cooking dand service were comperable  redeap who must ool take a tip.  The road
(o these on the wsund dining car. About  pays him
hall The patrons |'ik'|' LB, | Fuee '.'..|i'r'-' il Al he -,-.-.-n'r | |!-'1' ir_ T ‘I|-|'-|'| 1T k.
: .
me, but he serves twice as many as on the Two ciars, or more, behind the mail and

gsuil runs hagpare are reserved for women,  Aboard
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Yes, | have seen death on a train,” a
stewardess recalled YAnd ity ITE
Wimssl.  Hot we wired ahe ar an smibmu
lance in the b il witere there wiss i
good hospital.  Later the mother wrote
rratefully and endlosed a picture of U
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she drew the spapshot from her baso

A MUSEUM ON WHELLS

Back from Denver to Chicago | rode the
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week . pioneering in fuxury as the (Chal
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the  statlon - r elen ih Ferllawin
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This sister of the Portland, Los Angeles,
and San Franciseo “City” tridns 15 o stamd-
ard-size streamliner and bas fwelve
minum cars, Its two 1,200-horsepower,
l6-cylinder Diesel engines snnble it 1o
mpke the run In 16 hours, cutting 955
howrs from previous fastest schedules,

The nlh.jil:n!mn of the Diesel enging for
train’ motive power, by llghlrnmg their
weight and leszening vibration, a wonder
tale of American nventive genius.

The story goes thai afier the units of
1,200 horsepower  were completed, the
lamous engineer who supervises this de-
velopment called in his associates and said,
in effect, “You hovs had better be ﬁmlﬂng
on even more horsepower, These railroodls
are insatiable. Give ‘'em 1,200 and in &
few months they will be wanting 2,400."

That afternodn come a telephone call
from the Santa Fe.

“Ulan you build us iesel onits that will
give 3,600 horsspower Lo run our new
Super Chief on a 39-hour schedule between
Chicagn aml Los Angeles? How soon can
you deliver the joh?"

The order was accepted
nearly completed.

the umits. are

RAILROADS AND RESEARCH

The railroads have been charged with
heing asleep at the research switch. Larpger
riiltoads have research and testing staffs
of their ovwn, Tn addition, all join in a re-
search program carried on jointly through
the Association of American Railroads,
The rallroads have paid more than two
million dollars to stody air braking alone,
Recently §125.000 wias approprinted  for
testing new types of dralt gears,

To provide ready reference for their lnb-
oratory engineers, the rallroads have com-
piled a ““Brief Dipest of Research and Ex-
perimentation,” which merely lists and con-
cisely describes each project.  The résumd
8 printed in two book-size volumes of 730
pages, and mdexes 488 items of research
in lahoratory, shop, and on vail,

Cne extensive project includes 70 sub-
jects pertsining to locomotives. 15 to sig.
nals, 65 to fredght cars, 38 to pacgenger cars,
and 54 to other lines of inguiry.

All new equipment must gear in with
that already In use. A new car, o new
brake, or a new coupling device must per-
mit the car to be operated on practically
all existing track. I it doesn't, national
transportation will be slowed up as badly

GEOURAPMHIC MAGAZINE

as it was in the byzone days of various
pauges for tracks.

Railmads ' purchase more different kinds
af products than any other industry.  They
challenge experts of factory, farm, and
mine to meet their special requirements.

On  radlroadd }}Il}!l‘l.ﬂlﬁ nre listed paint
chemists, tadio engineers, animal-hushandrey
experts, Mlumination specinlists, artists,
chefs, surgeons, printers, produce hu}Ers,
architécts, writers, seamstresdes, hutchers,
gealngists.

WUYING FREIGHT CARS
PFENCILS

For ane example; the Pennsylvania Rail-
ronel, in 1936, s buying mare than 100,000
different kinds and sizes of materinl.  Speci-
fication sheets Gl a small brary

That rowd is spending $25, DDD (000 this

year for 10,000 new freight cars and 33,610
-Fm' lead pencils.  The freight-car arder will
give o vear'a work (o 2 000 men direct aned
to about 6,000 more fn the hasic industries

AND LEAD

invalved,
Nearly half o million dollars will be
expended for printed forms, a million. and

4 I‘l.l.'tf dollars fnr silver, dishes, and utensils
for dining cars, $7,248 for paper towels
When the rond suggests that vou save your
timetable for reference, it is tying to keep
within its 3132960 allotment for that item.

Having ridden bhehind steam locomonives
and Diesel engines, the rall explover also
must expericnce the 656-mile olectrified
rice over four mountain ranges on the Mil-
waukee's Olympian, or speed  between
Washington, I, C., and New York on the
Pennsylvania’s Congressional,

Just 100 years ago the news of his
farher's death did not reach John Quiney
Adants in Washington, D, C,, for five days,
Special arrangements were mule Lo spes
the stutesman home: they whisked him as
far as New York in 43 hours.

“He made six changes of canvevance gn
route,” the historian relates, “His own
carriage ook him to Baltimore, a gteambont
tromi. Baltimore to Frenchiown to the hend
of. Chesapenke Bay, a stageconch to New
Castle, Delaware, a boat from that place 1o
Philndelphia; a stage from thence to New
Bronswick, at which place he took n steam-
bont to New York City,”

Today Mr. Adamé could buy a ticket for
24.55 and leaye any hour beiween dawn
and midnight to cide the 22615 miles. to
New York m less than four hotrs!
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FREIGHT TRACEKES PIERCE HUT NEVER TAR THE RELL TELEPHUENE TARMEATIIRIES

Files sunk m soll mEid supiport the Iandiing in New York Civy iyt the tracks rest on concrels JiRET
that 2o down to bedrock, 3 oor 40 fert deeper.  Columss supporting the trocks alsa rest on pesls ol lendd
and ashestos.  The elevnted drmcture forme the cetling of one foor of the bolhling, but b fed connectel
directly ta the walle, A flange on the trick structure B dipped inte & trough cobtadtong heavy oll,  Thi
I._'n'.i i 6 w'cdathes-tisht clossiere witbBoul mns glid euntact betwesn beaclks nad boHdine.
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Forty-tweo [itcars
Pelgware and Hudson fine,
ong sectlonsg of track

o trmcks apd Ermins; und does away with honding

waits on the work of further banking Iis
trucks, like the sutomobile speedway at
Indianapolis, Omne rail may be six inches
higher than the other along the arcs of its
hrosd corves; this rise must begm o mile
of 40 back of the curve,

Its electric locomotive, one of 58 of the
new GG-T type, equals the weight of 164
Ford V8 Sedans, and if it should stand on
its hind end its bulboos nose would rise
higher than a 7-story building,

It rides on 12 driving wheels and 8 more
wheels on the other trucks, 20 in all; and
a 152-pound track (152 pounds to the
vard), heaviest yel made, i€ being laid to
withstand that load and spweel.

Science again oulstrips mythology in the
person of o modest engineering Jove who,
irom a Philadelphia control room, regulntes
the flow of electricity along this electrified
route (page 350].

From seven power stations flow 132,000
volts to transmission lines, Every ten miles
there iz a station that steps down that volt.
age to 12,000 for the trolleys that make

dtart (rom Schenectady with a 1560-Ioot conlinuous il 1o be plheed on the
Abfter unlondinng, # @il be welded to similnr lopngths to moke milie-
Elimmation of joints smooths rides for passeneers, redoces maintenance

jor signal chroutls

contact with the pantographs of the en-
mpes. A transformer in the engines cuts
down the voltage (o 1,400 nnd the engineg
regulates that power by o master controller
operated by only 32 velts,

Riding comiortably through the Hali-
more tunoels, the engtneer recalled how
engine crews used to provide themselves
with buckets of water and sponges 1o pro-
tect their lungs from the fumes of smoke
and gases of steam-engine diys.

The aforementioned crack trains illus-
trate, hut by no means complete, the pic-
tare of new-Lypst pacssenger travel,

“RUBDER HF.F.T.'.-'r" O, TIIE ROYAL BLUE

U the Baltimore and Chio's Boyal Blue,
twin of the Alton's Abraham Lincoin, one
may sit at a lunch counter for a hasty
snack (page 580), éat in a luxurious diner
read inoa modernistic lounee car, or watch
the lundscape go by from a8 glass-inclosed
observition car with no rear platiorm to
obstruct the view.

The veteran president of the B. and O.
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HERE I5 DNE WAY THE RAMLROADS SAVE MONEY

Llis sk1lled "buarner ™ with an acetviene torch atincks o pile of discurded egoiponent 10 the Penn-
vatiin s reclammlion yards Gt Comway, pear Pillsbhurgh (page 576,  Soame poris will be sepaired

i

g e agam, othen will be gssoried amild sold o8 serug
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S STILETRE TRL w0 THawieir Bidie
L L ETART SPFFED UP., PUT ON YOUR BRAKES

Theee = o gucsswork-now. when & mdlrosd tuyvs 3 Jocomotive, A dyvnumometer car attachod to a
Ernbe ety new etigines (hroueh all thetr paces, and magoetically operated msiruments record perlorm
ande on sl 8 tahle & this on a Norfolk and Western testing car.  These instruments chart time,

wotl, coal Bred, pull on grades, nir-pump strofes, and many other operations (page 578)
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s vspraper office building=s am] hotels 1uws
the “platiorm”

IrEdls LERVET
ang colimn
CLHRES §&0F THEA N

T T lefl 10 FRi
slork Halel, the Girivbar Building,

iy umelerpronmd mesyprs with the =twticon

“All this ik
PO rnandd .1IIII|J| .'.l|i|'|.' (%l rl:'=u|--r, S50 WiE
cushioned the Royval Blue with 106 pleces
of rubber,™

sked about bulding new locomotives,
ne replied with a metaphor of the maple
sugar belt, "No, this vear we are just sugar-
e ol =ome il the old anes

“As you go out,” he concluded, “don’
torget Lo loolkk gt the sign by 1he door. [
MEANS Yo, 1o Then readd this card.

Ihe sirn sabd " Sugpestions always are in
iriler,”

Lhe card was a typed memoranedom
which told with Coolideelike brevity the
story of the esprit de corps that road has
built up among jts employees and ils presi-

"Il":.'l_':' remarsed Lthat WWiLS

aliove, while
that spreads 25 ocks north of Grand Central Terminanl, Thi
brieh vl Thae iracks beinw. ywhrere some GO
In this 48-arre arol over U

hi, ire the Yale Club, the New York Centra] Beildime: . coroer of th
il Flaotel O
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stalely Park Avenue and crosstown
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and deparct
Aromand the
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tirntdore. Al Lhase, ang olhers, gre

dent. who once was g Tocomolive enoineer
[t was Chummary ol
Recoived and Iiscossed st Cooperotive
Committee Meetings, Jan. 1925 to date.”
[t tabulated: “Number meetines held,
' recd amd di=scussed,

adopted 3,718,

N e Spcrgestions

b N ILJ 1 et B LRI ALY

S eSS
el considered impractical, |,909.
I'he remainder sifll are pencdine

CHINA, RECIPES, AND WHAT T WEAR

An important B. and O, official = its
prgmeer ol Service—a woman who origl-
mally was a brwdge  Buaadoer Her  omnly
aftice™ 15 nboord  trains; her doty i85 10
weep riding, on her own and other lines

ind make sugpestions,
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Now the road hac women passenger
agente.  They join womens (lubs and
handle women's conventions. They answer
guestione no mere mun could solve: “What
chiadl T wear now in Florida? "—"How can
| arrange for proper feeding of my children
on. the way (o Chicago?”

The Northern Pacific’'s North  Coast
Limited and the Great Northern's Empire
Builder carry on the stenm tradition on
their long hauls, The Boston and Mopine,
with its Flying Yankee, and the New
York, New Haoven and Hattford, with its
Comet, nre demonstrating the [hiesel-
drawn, streamline principle in New Eng-
lanedl. The Rebel i doing the same -in the
South on the Gulf, Mobile and Northern.

Ultramodern in  its  streamlining, its
movable fumiture and costly fabrics, its
“eleciric eyve” operating the dining car door,
and its foodlighted engine as it specds
through the night, i the New York Cen-
tral’s Mercury (see page 588).

When one rides the new, luxurious trains
of a scote of railrodds, making the highest
schedule speed vet attained, it is not hard
to believe that some of them cost a million
dollars or mare.

Dwoes it pay?

The answers are affirmative, but the
reasons are different. in the Enst and in the
West.

“Chr average passenger haul is 391 miles,
as compared with 61 miles an a lirke eistern
rod, or 37 miles on one of the Middle
West roads,” said an official of the Union
Pacific; *“We con-afford to go after pas-
sengeers, 86 does @ steamship company.”

“Our tracks from New York 1o Philadel-
phiz are the busiest in the world,” said an
official of the Pennsylvania. “The whole
New York-Washington route t= highly con-
gested, Speedineg up trams, running more
traing and longer trains, is the equivalent
of bullding more tracks. It cost less Lo
electrily than w buy expensive rights of
wiy and increase trackage.”

In all areas it must be considered  that
n railroad cannot expand or contract its
piassénger service proportionately to the
patrimage, Scheduled trains must run, the
mail must go through, and whether they
rum full or hali empty may be the difference
between profit and loss on the ration.

Ten years ago one ate lobster in Balti-
mire or Washington with some trepidation;
iresh berries and melons from Marylamd
and (seorgin: mmight be wilted by the time

3afd

they reached Buffalo, Pittsbureh, and other
inland cities.

Now a train loads |phsters from the hoats
at Boston’s wharves into special tank cars
and delivers them to Philadelphia, Balti-
more, and Washington next moming | page
5791, Refrigerated [reight trains  apeisd
nightly from Baltimore and Washington
with fruit, ovsters, and wvegetables over a
4580-mile radius and more to the north and
west

At Altooni I suw them building u new type
of car, with aerated tanks, to baul {resh
fish Trom the Great Liakes to Philadelphia.

FHREIGHT, AND ¥UUR BHINNER TABLE

This introdluces the portentous guestion
of [[reight, which is considerably more im-
portunt to the railroads, also to the citizen,
than passenger travel,

The new fast passenger traing are the
most spectacular advances In radlroading
the faster freights, and the improvement in
handbing freight shipments, are far more
tundemental.

If oll the railroad trackage in the United
States were laid down in a vast continental
pridiron, like the streets of Philadelphia or
the State highways of Indiana, each line
would be only 14.29 miles from the other.
Nobody could lhve more than 7.15 iniles
from o railropd,

That simple fact was sll-important in the
population spread of our country.

Never before in the history of the world,
or anywhere else in the world today, has
been developed such an extensive network
of rail transportation,

Everywhere else, except in a western
fractinn of Europe, dense populations ¢lus-
ter along river conrses—along the Yangtze,
the Nile, the Ganges today, as they have
dune for thousands of years; or they setile
nedr the sea, as they did on the peninsulas
we nuw call Greece, Ltaly, Spain, Denmark,
and the ishands of Great Britain and Jopan,

In the vast expanse of the United States
are populated places many miles {rom
navigable water. Railroads peopled and
still Lustain some wreas which otherwise
might be a5 thinly settled as the [ringes
of the Sahara or the Gobi,

Without railroads, how could there Le
cities where Denver, Indinnapolis, Dallas,
Atlanta, Oklahoma City, Dayton, and
muany other centers now stand?

Even that iz pot the whale story. Lon-
don, for example, looks to ships that go
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hetidd of the Chichge Unlen Station’s goistinn ofide alka is an inventor. Files mounted on
i pabigrlre wheels run on minbilioe rmile. Revolving tahles, wastebpskels with tanlf schid-
ties on thelr wdes, “fp-Oop™ ks thal can be used by clerks silting opposite ench other, are othe
nf he deviees {or sproding up the right answesd. Miups, charis, ind Blackboards apernts et Tery
LIl red, ¥allhwe, gl wihile chals turthed clariy mtricate schediles. Ones (ile shows 3000 train snl

erpine-car {ares fpom Chicgea o points in

i
down 10 the =ea to bring her mi
raw materinls and sopplies, and o
hir prodicis to world markets,

But New York, Los Angeles, Chicago
san Framncieco, and other American ports
depend farpely upon rallroads to haul from
ur own interlor their dadly bread and eges,
irits, spinach, timber and coal, and o dis-
ribute inland the bulk of their manofze-
Furesd

[}
REOHTS ToeKd

LELTTY

Al

Western Ewrope conpects 115 deep sen
nientations and mieplocks (= riviirs with
In the United States the distances
wire oo long, the mountains too high, to

r ! - e,
gel for with building canals

FHE RACE OF RaAIL AND

AN AL
'hhe race of rall and canal beenn even
he U0 Biver was Hhae '-_'||.|__| L ’_]|r_' LTI
dey. ol the =ame vear, 108 vears
was started on the Chesapeake and
Canpl, fromn Georseiown, 1), O
ol Washimgton ), and on the: Baltimore andd
[ Mo Ratlroad, m Baltimore

Cin July 4 1828, jusl 52

ERLINR Wik

o
(movw o riart

yeurs mlter bt

single line, you could ride on i

:
Siate

nevd into Cansda,

had afMxed hizs bold siooature to the Decln
raliony of Indenendence. Chardes Careall of
Carrollton, Maryland, then only survivor
el the hirst the

of the Sirpers, stome of
new railroad.

Just 4 crazy dream,” said most people.

Certainly no one dreamed that raflroads
Wrre the Ulnited States whal
ships mre to the British Empire. coolies
o Uhma, caravans to the Near East: the
escenitind, but swifter and cheaper trans-

poft, to feed, clothe, and supply the

Ly DO 10

|ll.'.|-|||'.'

L YARD T3 MILES

he Mew York Central System handles
mire reight than all the railways of Great
Britain and Franoe,

I you would see how an American city
4 fed and supplied, visit that road’s West
Side Freieht Yoard m New York

[he “ward”™ 1513 miles long; extending
rom Spuyten Duysal (o lower Manhattan
I all s tracks '

L FhE

[

delings were Ledd o o
from New
Yiork o j.rr.'|||l'l'| _1"'-.r".'. _|-“‘_'-!'1_.'_
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FROM ELEVATEL

BWIFT

Un ane sommier diy i refjadrimd 1 A bab
near Alemanidlda, Virglnia

iil LERiuce.

ime the Polomad, 1 thi

parts of Washington, Ik C, {poge 361)

For Gfteen hlocks north of 60th Strest
children romp und adulis stroll in 32 neres
of park rising from the banks of the Hud-
Lon over jtE trancks

More recent improvements at West Side
Viard involved the remoenl of 640 buitld-
imges andd the purchase of some 3530 sepa-
rate parcels of land, The city relocated
twer schools, and the railroad had o build
a new church oo mnother site for one con-
Eres A TETL.

South of 3tth Street the tracks go Yele-
viiled . They tike to viaducts and then
5j1r|;':-|_4| outl o enter r|="|-|;' '=||5'|:||T||'| ﬂnll!' ol SE.
John's Park ‘T'erminal, new [reight ware-
house that covers three Inrge city blocks.
I'here are 21,000 tons of steel i that struc-
LUTE.

I'railer trucks cling like leeches in long
rows (o the undercover platforms of the
streel level, resting on hind whisels and o
support until a tractor hooks under their
forward end and hiuls them away.

More than 150 trucks can 'load and un-

PLATFUORME UCARLUAIE: |
WAY I0 CITY

Upesnt Lhe summl
Groorge Washington Masonie Natbona]l Memorind, visile from maby

T I'.lI'r T

PMhntograpls Y7 ] Bap

PERISHARLES - AlS
FTABLES

HE-ICED 0 THEIH

o fce lor [ruits and veeetables in Potomar Y inds,
Dranges abdd zrapes trom Florida, camtaloupes Trim the Candings, apples
froom YVirpima, ponches aml watormelons [fom LemobEtil
celiry, bown, boet, amd pes shljments.

all pass here.  Florpda also suppiies the bulk

ol Arhineton Ridee, overlook

Innd there at a time, and by the tractor
method  esch miasiyre wiare
homse, thus avoiding the Lying up ol -
tive power until the vehicle 8 remly o
N1O%E,

Un an average, nol overbuyzy day,
throurh this one station passed 72 tons of
hutter, 16 tons of cheese, 435 tons of egps
20 tons of canned woods, and 22 lons ol
poultry, Hundreds of miscellaneous itéms.,
irom brooms to newsprint paper, agere-
raled 392 Lo,

hecodnes [

FREIGHT SIDING  ARCRAS A

|3 GREIMIRAPHY

LESSON

The West Side tracks weave In nnd out
of huge warehouses, [Dolories, a8 bisciil
Dakery, o refrigeratine plant, and o stock-
vard structure. Sklings span busy streets
from one unil (o another of several plants
Along this 15-mile yvard depariment store
warehouses: manufacturers, dutomobile as-
sembily plants—all have literal “back door
delivery™ from car to floor or shelf
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Cither sudmgs ran oul to docks el poers
saw  them lsunching speedboats direct
from rail Lo anil handime  carpoes
onstgnid fo Botterdam, Valparaiso, Sin
[ HHE, ani Canton,

Riding the front platform of a Dhese
switching engine; | caughi siray whills of
Florida caranges, Hawsilan pineapples
Braizilidn caffee, and vinegar from Wiscon
sin—1two fank cars of vinedar, sire of how
many orders of pickled pigs {eet or plaot-
ters of salod?

T'wo carloads of npe tomatoes. and three
of head lettuce, track to track, awaibed
culinary assembily

Punegett odors of anions there were, tion
of & tarred rope shipment, of scented soap
ang ol freah fsh,  Shul your eyes there
and yvour nostrils report the geography of
thie radlroadds’ smasme distribution of {ood
.I,1I|| !.'_llll-'!_-

e mast odorous, but amang. the miost
Immaocilote. series of sidings dre those §s-

wller

a4 THE SNATIUM AL GOl AR

MAGALLNE

W i e 0. Eriiae

FTLL.ED,

RHEADY ‘I1)

il

trifired

w1l

Hissmsvivanis

termnnneE o Lhe  ehiv

ENFITH-lials thii

line, presend T
They cami
hnndred  and

Ahess  rars

m by
1EEAE

surned o poultry cars.
the dozens daily—a

around  Thankseiving with
their barnvard cackle cargoes, the fowls in
trays like Aling cabineéts behind screen sides.
In thée center cahin nn al-
tendant, the “poultry porter,” who seryvies
them food and water in troudehs that run
nlongside the tiers of trays

“What becomes of the
rule?

[l wax the wrong question, There was
mitimation that the shippers wink at
ittencdants” “rake-off " on =elling them here
und there along the way_. perbuaps s o tip
tor a stuffy, uncomfortable joh

Frengied biddineg poes on around  these
poaltry sidings of a8 morming.  Before a
single hen or turkey & removed, it must
|.ll.' i:l-'|ll"L|l'l| Il_'.' 1 ‘|'r--'-.'-!'-'r'-F.1i nt arEnt o =sep
thid Crop not overfull and that
otherwise 13 in prime eondition for a roast
or fry.
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EWING HICH., SWING LOW LD Dk T JAN THE CIENYTENTS:

i the busy Encla Yards, near Harrisburg, Pemnsvivania (page %7 are seven fracks ovie
which moves g bridge that carfles traveling crims for transfer of containers I one husy da
i h BB REN e g il these hpee matil boves [rom car 1o £ |'|: condainer= el n

Haa pt edonoiny o handiiag shipmeits ol less than carload Jot

segregaled also s another freight yar Freight cars on such runs now  are
spotless town that for handling milk mioimlee]l on posenger-ear trucks 1"kt
Bulk milk for dairies; chain restaurants, eéngines scoop water on the Oy from track
and e cream makers now muy be shipped,  pans.
ike peiroleum, in tonkers. Une type ha Among railroad men you will hesr much
a 2 1 )-eallon truck tank, its hind wheels miare about the Merchandizers, the Banana
whedd 1o g flat-bottom car, its front rest-  Specials, the Frisco Flash, the Potato Spe-

g on supports in transit W heen the cat cind, or the Blue Streak than vou will aboud
arrives, this traller 5 swung sidewse on a the famous prssenger trins
swivel, & tractor is attached yoder the front The Specd Witch of the Pennsylvinia

erwl, and 1 i hadled away and New Haven roads plies between Balt

(Mher types have siphons which drn the  more and Boston in 6 bours.  The B, and
lurd friom thelr stamlese containers L, rons- ite hanana (rain {rom  Baltimon

I'rocks are cleared, as for o passenger to Cleveland m 140 hours.  The THinos
pxmress, when the Mermchandiser traing, Central schedules its Panama  Dispateh
l'wentleth Centuries of the New York laden with tropical fopeerts ot MNew O
Centrals 300  scheduled freighters. come  leans, to Chicago in 41 hours, The kKaty
or @0 on thelr overnight runs between New  Rocket lands Texas grapefruit and persim
York and Huflal o make the 460 miles nons {now 0 commercial crop) in St Lowi
m 10V hours they have Lo speed &3 miles m 34 hours.

an hoor on scime Spegding up perishablec is only part of

treed e hes
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the alvantage. The merchant profite by
carrying =maller sSHVES Of slorape
and can give qguicker and more fexible
SETVICE

Recenilly a customar entered o Bostom
il 4 o'clock to buy 4 mag. The only
une in stock that ftted the color scheme of
his room was damuoyed,

I you hke that rug, T will have a per-
fect une delivered to Your home tomorTow
morning,” promised the salesman,

i there’s another tn be had, tell me
where and 1l drve out (o wet i

Yoot will *nl_'.'-lf-_r_'l_'.‘ 1.".'£=:"_| 1 -'[II |_|::|_1{I _-iI_'
| will wire our New York warehouse,; they
witl pul it on the night frelght, and 171
have 1t out Lo you by 11 o'cdock tmorrow
YT TITEE .

And he did!

F
S5 L

PICRUT AND DELIVIER)

A vasi exiension of faster [reiehl sery-
e Bas been occomplished by collection
wnel delivery. If a peach grower of Georgin,
or a hardware manufacturer of New Eng-
land, a buiter and epg shipper of Wiscon

THE SATIONAL GEOGRAPHIC

RIGHT HY

the comfilatnt of & veleran rmlrond man who laments the evalotion
dazes of streambined elecine, hesyn

to the rounded prow al the pew stewm locomotive, an the thrhi

harsepower  of thesd Pefinsyvivanin éngines,

MAGAZLINE

O COWCATUHER

ol L stapalardg
~ITY  sErciien
AL Durvimium spwed

sim, or o sheep ralser in Utah wishes 1o
ship even a smill consignment, hie hus only
tor call o frewght Stathon. A trock will col-
lect his parcel, pnother truck will deliver
b L Consiones

Carload-lot shippers are known 1o every
freight arent and their business is stable,
Hut in the lesz than catload lots, the ocea-
siomial individuidl consipnments. rallroads
ngve found a new field for freight expan-
Kiallroad contracts with  trucking
companies for performing this seryvice fow
T e mEcin fiei of the Litter's hirssiness,

I'o help handle these small shipments
the confmner cur wios devised (page 565)
Five or six huge steel boxes that look like
magmnified office safes are mounted on fat
If an entire consignment =2 for one
shipper, a crane swings it from car to truck,
the: recipent unpacks the goods sod re-
tnrns the contmner

Cattle from the plains, timber from the
forests, conl from the mines, frell from
the ormchards, fish from the sen. vegetables
froem pardens everywhere—mnhow does 1t all
here, ong wonders, a3 e scans the

=1Ll

COArs

Ehg-|
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"CAN 1 CARRY MY CANARY WITH ME ON A DAY COACHF

It tnkes 24 people to enswer LED0 guestion lay at the Informatinn boothz and telephone inguiry room
pf Chitagn’s Unlon Statlon (page 54 Reneath the serene comdourse amd walting rooins are elearic, car
swenter, atl maching shopms, an art stedin, and kitchens thot make 200 gallons of e cream o day, hake
(e 00 ples each mormine. and wash 0000 dishes every I3 hours. Mostly unseen by possenger eyes

PO 00 il putche: are handled ddaily in this stution
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ITEEAT T Lo BT N i1l T il = AT AT ST FioE TEE] I S L BT S T LLETS
o Saulbars Mol wWas rogng trock bere wos nm o se belore the UivE Wi (i
I LiLE II.: I_|!| | LEl 'i il Ll ':..\_:._I' ' o j: 1 11 :“il RE Lt =i il 1Li I I_.. 1 T
IMeEn g FhE f : E P2 nvEed [l -!!_. I Frier=if ratlrr :.| Frecn® G vy .!I B |'= = F ernelrne f— v
than 1 I’ 1eiole crissine ot Wickn i} rindn,  ensifiles 1l Fis i Vi
| bk |
inite conglomeration of -'n' Tens | |E i | he 19| |-|- kg CANEeS, [pane 1|||-!|"-.
West Side Yard meélons, lettoce, arrivine daily in New York
: I g O Various lineds. represent the most -
THE CHANKEL AND TRIBUTARIES Gl _ 13 :
(e WM :.|.|'|'-" i the aslors | b
BANL TuAP¥i : , : ;
! Wi ks the ononbinent (hey soeeid
e nmun-mace channesl for the How of [or a2 000 miles, guarmantessd o arfive the
traftic on the New York Central Svedeni bn vnth mormine from Califomia
ks 11 the Empire S{ate  jrom Uhe products areé garnered over an arne

Buffalo to Allgny crjual to that of MSew York State, New Jer-

I tru .II_-_E'E. reach o it 1 Chlki S, =l af %W s \oersriond il Rbhoile =l
peneirate Michigan to the north, and touch ombined, FPickup trams run ns far gs 373
- Fatple o -!Ir. _..-_|| mitlez iy ol s _|': wid los For concentr

[t= huge deltn has mouths at New York tion points: Sacramento, Roseville, Baloer:
Buston, Montread Anel the pood=s thal neld. S3an Bernardino, and others.

emerge i thal delta may originate on Lh \Lolasl pepewrl ratlromds had iovested

Pacihe cogst, im0 Lhe Gull of Mexico, O in SER25T4.319 in 66944 relrieerilor cars
I T ||i T '|:|- B Rl e SOTIeE 51 AR EH R 1IN |l||'|-

Prowvidi the facthities and arroanging el auctioe markets in New York City

i illl I:Illllll -.._.||_-|i III . | A !-| ||:| I:||E||i|-r |i- ||= _:III i _:" 1 I 1 I | I 1% :I-IIII o 115!
wis of perishables from the Pacific coast  fucilities
4 for eastern tnbles 1 an epic of rail he refricerator car has done more |

rodted 1eamwork exiene the rmanege of food chistribution than
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any agent excepl the “tin con.” 1t means
more in the daily life of the individual than
all the air-conditioned passenger cars.
Now precooling in plants has given way
to precooling within the cars.  This is ac-
complished by placing joe and salt in tanks
on the cars and forcing air circolotion by
portable fans. After precooling the fans
are removed, the lee and salt renewed, and

they are replaced as needed along  the
J.000-male run ( page 5637,
i

| THFE RAILROANE TAKE T SEA

Because Muanhattan ic an islund, the
twelve mflronds serving New York City
must toke to the sen with most of their
freight (page S40).

Even the New York Central, which has
the only direct radl freight connection with
lower Manhattan, maintains a fleet of har-
bor craft for handling import and export
ponds. and for coastwise trafiic.

All tn all, the raillroads’ Aeets number
150 tugs, more than 1,000 lighters snd
parges, 313 car toats, and various: other
vessgls, representing an investment of $50.-
000,000 and emploving 3. 400 men.

Aboard the tug fugship of the Pennayl-
vimba Railrowd™s harbor fleet 1 heard the
Commaodore, or marine saperintendent, giv-
ing orders to shore stations and to various
vessels of hie 258 craft by wirelest pefe.
phone.

v railroald committee worked with the
Rell Telephone Company experts for many
months to develop this communication sys-
e for the roflway’s floating units.

Carlond lots ride the 3-rail floats, some
i them carrying 22 cars, and a fug between
propels. two of the floats at a time, The
car floats move on schedile, just as the
troams do, At terminals o towerman, oper-
ating an array of levers, levels the tracks
and 4 jackknife spron clumps land rail to
loat rail,

In a single recent month 76,000 [reight
cars were floated between rail terminals
across the waters that surround. Manhat-
tan and Long lslard. Az many ps 2,075
qars hove been floated from Greenville 1o
Bay Ridge in 24 hours,

AMureover, in the same month more than
%3,000 freight cars were floated to pier sta-
tions 1o unload for dellvery or transler in
New York Clty,

At the pier stations flonts anchor, and
cars aboard are Inaded or unloaded as they
would be ot any freight station. One of

these piers has 12 acres of floor space anl
200 cars can be anchored at ome time.

Uver the ralls came to New York last
vear 5 356 carlogds of upples, 3 882 of cab-
bages, 3416 of peaches; 7,331 of ormanges,
and 15258 of “hardware,” the trainmen’s
parlance for potitoes. It took 350 cars o
bring in the artichokes the uur comsuEmed,
H you prefer your statistics in tons, mul-
tiply such items as 355 carloads of snap
heans by 12, but douhle the mwmltiple for
heavier vegetables and fruits,

Then there is the lighterage service.
That is the pickup and delivery of the
harbor.  However, the run i hetween ship
and pier, ruther than from farm or foctory
tiy siation.

While the car floats run on schedole, the
lightess engaged in collection ol delivery
do not.  They must be directed by a single
supervisor, a sort of marine train dis-
patcher, and that 5 where the radiotele-
phone helps,

In the lighterage service wre huge desrick
barges that can swing upwards of 63 tons
of machinery or stroctoral steel feom thels
deck= 1o steamer bolds, swift little power
lighters for express service, and mammoth,
tug-drawn harpes for grain, timber, coal.

There are 140 refrigerator barees, (o
protect livestock, fresh meats and other
perishahles from spoiling In bt weather,
nlso provided with stoves in winter (o keep
them: from frecaing.

MAKING OUT 8000 BTELS A DAY

“The bookkeeping for all this freidht
must be an auditor’s nightmare 1 sug-
wester],

Each road, of course, handles its own ac-
coints. 1 wis taken throurh the New
York Zone Billing Bureau of the Pennsyl-
vania Railroad.

Nearly 200 emplovees there nre engaged
in - sending out some 18,000 bills a day
andd hundling remittances that apETemite
56,000,000 a month.

There are 217 freight stations in this one
romie, which extends from Bridesburg, Penn-
sylvanin, up to Montauk  Point, Long
Ishand.

Wayhills are speeded by passenger trains
and by motorized messenger service.  One
whale floor s given over 1o records of all
transactions in tins aren for three vears.

H you loaded freight cars to capacity
with all the freight the entire Pennsylvania
System bauls on an average day, the en-
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PIONEER ALL-PULLMAN TRAIN NEANS COLDEN ANNTVERSARS

meveral times the Sluntic | st [amp BIREE iR [l o Soecom] had is Ful | % i1 Bk s i1
fuesitiv i has i F Lkt | beprms e fiftieth seanch of coplimuo il vl i Yanu AT
| & y=: !
-I-- v + L=a™ : o ||| [ | I| i I ||! ikl ol S i II i 1TH .!: :. |!_|.'.- - IR [ T !

ai bl " i i

i gomes Tnr chlilren In the bockstoym! tower= Miomts Ci Hall, with th Bt (Erppldqals

LT R LI El '::| (AR NRT I]...-|

gme of this magmary train would he pull-  more miles distant from the troins. for this

e mio New ¥York while th LAl MOS YAro s F muales long and spreads ovel FE
wirild still be in Wilmington, Delaware, ncres.. There they wers transcribed  om
||'||"_'-'|"' machines to all the switch IWETS
the Highthouses of the varidls

To =ee how govast volume of freight is hen a train would -: B
b et

Iillilli."':.'l:'l ]":'I'ln |_'|' 5 I:ITll".'i'll 1!| _]-'._I I 3 i1 |r— I_"I|||| LEEIFTT i:lll II di g |.|"""-" -|i 0 var '|I_

A CONEY ISLAND OF FREIGHT CARE

i WD L the lwmin,
1 ISR (e L THcarn |,|:|| 1"-.--:'I|I :.|-:.||;|| -.-.:'i;- | 503 |',|-'|'- [ A iR i

|
i

WEsSE of Lhicago, giords 8 good vaniage each car crossed the hump it wils cut loose

||IE| r :IEI'I ||:| rll-ltl'r-l'l|_|i_ l.":!l.' i .";'_\.'-II" _..!I..II- b
Here | stood at the erest of the "homp'"  hand, switched it to = assiened track
ind watched them shuffle thousands of ears Divwn the tracks roll the cars. without

ot ke an invisible haned playving b game  benefit of brakemen, the towermen Ot

Wilh minnd dominoes [n cam# the tralns fng switches and ret rilers, clumpinge e
hO-car, 100-car O=car trams—along 3 vices on the tracks which control thedr
tracks of a recefving VAl SRR ach car passes over seven retands

S TE] T I, | y i . 1 . [ i
L |_'. AITIVE it | s SN ||_r_-_.| = Ill.'l iTi 11 il [ |||-- thie* hottom il |I_'||-

T ey g ol ' " - 3 : E = | - !
mﬁ.h.ml.HW|WW”-|uHWm+ eridle and hook= on to its new train.
maatic tutkes o the [reight office. two o \s soon e a classification track fillecl
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WHAT 5 WERONG

WITH THIZ PICTLRE?

“They are writing, readking, chatung; ordering réfreshments—doing evervihing rxcept looking

aut all the winilow

cumplaine] the copductor on the Lty of Denver

o trimmer engine palls the newborn tridn
to one of the yards 21 Torwatrding tracks
1here engimne @nid caboose are attached and
AWy 1l puoes,

By night the entire yard i= illuminated
by Hoodhights like a Lunn Park, for the
ireipht must go through 24 hours a day,

Vou could stand 26000 cars, rolling
sfock enoughn for a goodly sized rabroad,
in this yvard, and there |= pelequate track
to run o train feom Chicago 1o Chhicinnati
Sixty switching engines are working there
every day, amd vou cuan shulfle {rains
around with tie aid of 740 switches.

For less than carload lots there is a
frecht  transfer  warehouse under  one
roof of 21 aeres,  Through 1ts qoarter-mile
lenmth run 24 tracks, each with a platform
in efther side (ol I.|I_|iL|-.r.'l' lopedinge.  Along
these platiorms seurty tractors with  Cheir
trader: “tradns paled high with parcels

A el there with not even o hock platiorm to obstoet the view,

S

M Tl oaasty
L=

"Il

Here 720 freight cars may stand while 42
rasoline fractors andd 4,000 trailer trucks
unload ol reload their careoes.

Lay the platforms stralghtaway and you
would have o o-mile boardwalk, ample {or
g stznble =ea redort’s wheel chairs i
strollers

he freirht asent at this warehopse higs
the job of loading and unloading 873 cars
on an Hvermne day, handling 13,980 2e0m6-
rale shipments, and ':E.'l_ll_':,_'l.'i:i;-ﬂ!-_' 719 -
plovess: In 1t 15 & busy cooperage for re-
patring or rewrapping packages in transit,

BOTTLEXECK OF PEXNSY S THAFFIC

If one retaine n :I.LIL:!h]u: ree b see the
trains go by, the Enoly Yards near Hamres-
g, Fennsylvania, neck of the trafhc bot-
e for the Pennsylvania's enormous west-
fredght movement, wonld fulfill his
Htiermost craving . { paee J63)

=l
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Cars there nre shunted about oo fast o

be halted for ingpection. A tense inspeclor
<its in a swivel chair in a pit beneath the
track &= they ch a hump. Flood-
lights play on the underparts of the oo
In lis hand he clasps o bolb and when he
sppies 4 defect he sgueezes the bulb and
white lime = spraved over the wheels of
the truck that needs repair.

Should there be a mujor defect in n car
carrving perishable freight, o buge crane
lifts that car, carge and all, from the
clazsification track to a repair track, and
there ¢very effort is made to have it ready
to reéfoln its fellow frefght by the rime the
train & made up to lenve the vird.

On one bosy, but not peak diy, July 11,
1236, 9433 cars were “humped” in 24
hours. In oddition, 1,141 cars were re-
layed through in trains that did oot bave
(o bve broken up and reclassified.

Enaln Is “':IJ{'II.'l'E" spelled backwards, but
the nome belies the fact., (n that same
July 11, what with cutters and brakemen,
markers and car riders, inspectors and all,
it took 334 men to handle that 24-hour
operation of 10,574 cars.

SHOWER BATHS FOR HOZS

Spme tracks are equipped with sprink-
jers, shower baths for hogs on hot days.

The lowly porker, it seems, s the tem-
peramental umul pampered passenger of the
freihts. He grows nervous and loses weighit
in transit il he gets overheated, chilled, or
jolted too much.

Engineers consider him their special bane
if he wanders across trucks. A cowcatcher
will toss aside a cow or an automobile, but
n piE i apt to be ground under the wheels
and § hambone has derailed cars,

There ure feeding stalls pnd rest pavil-
jons for cattle at Eoola.  Federal law re-
quires that ufl hivestock be taken off truine
every 28 hours for feeding, wotering, nnd
a S-hour rest.

Faster freights now make only ong stop
necessary  from the packing centers to
vastern cities; formerly the animalé haed
to be "varded” two or thies times.

A TNFIRE GOF BOXCARS

Acrozz the Susguehanna River {rom
Enola is an isolated wyard where nightly
l=t summer hilneed a bonfive of 30 Or mare
abandoned wooden boxears. At first

frightened citizens miles awiy turned in
fire alarms when they saw the red glow.

THE NATIONAL GEOGRAPHIC MAGAZINE

After the reclanution crew  salvaged
wheels and bars; trucks and holis, aml
scores of other parts, permission was given
neighbors to help themselves to the wood.
Draily they came. usually 3 hundred or so
of thewe “wood pickers" loading  anti-
quated  automobiles, wheelbarrows, de-
crepit wagons,  In adincent woods and
lields rose mamy 4 shack built of boxcar
parts, aml woodpiles of winter fuel.

Complementary to its 1936 program of
building 10,000 new stes] froight cars, the
Pennsylviania 5 burning uap. or breaking
down, 32,000 ald cars.

When this iz done the System will have

2.000 fewer cars, but it will he able to
handle more freight.

This economy resulis from adapting new
cars to special uses, from faster schedules
antl Jonger trains, from guicker classifics-
tion and less delay in yards, and from use
of some 4300 of the steel containers in mer-
chandise service,

But the real graveyard of the ifreight
cars, where all the =alvaged pones and
sinews are shipped, aod where worn-out
locomotives meet merciful death, « ot Con-
way, near Pittsbureh (page 535).

There is a totch of sadness about a steam
enging, halfl dismantled, its entrais exposed
to public gaze: or the sight of iron cop-
plings in last embrace after their cars have
been cremated, clasped lke two hands ex-
cavated from the mins of a raflroad Pome-

ii.

P'-" Crews with-acetylene torches, the “burn-
ers, they call them, attack the rosted
steel cirs when they enter Conway, either
performing & mojor operation of repuir or
demolizhing - them altogether,

“That man there has helped cut down
20,000 old cars, and has hoad only one re-
perrtebile accident among his workers." the
superintendent sgid,

A LIERARY [JF TRAIN PARTS

But the amaxing spectacles areé piles of
parts: -2.240 wheels, like a cubist’s night-
mare; u stack of 2,000 axes; a small moun:
twin of 10,000 brake beams.

A mametic crone reaches its gaunt arm
over n mound of metal paris the bhurners
have amputated.  Dis fat disk picks up six
s m o its invisible clutch, swings them
over 1o cer of conveyer belt, and drops
them when the towerman cuts off the cur-
TENL,

Qulck -eyved worters—i2 takes three months
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Ugs here at Calstrin, Montana, the fuel for
Enarmous strippmg =hovel= can
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o labhor st etcitiorh foF 2 louse cellar. Tift 1% tons of ¢ |rI,I|"‘-| the hetpht of a 1C-atery Triakid
. ] o I - T 1TiF. arnd ||_|,|||:=': thit logd m o3l biloek nwas The mintiture mipuiiains are mad
H LIWLEL, r'_l'“"" when aurth b rmoved (o eipose the copl. Then the ool 1= taken out anil
Irom such 10erns erth (e the list cutiing 8 dumped back inle the bole, A 30-mile sgi
45 the 5143 0600 was bt (o bl the coml to the mddn Hir

they ore  saving

ciich day of the vear ||".,' treating thes. to the iry crines tn swing theth 1o the car. A

6.8 cents spvedd Ly reclaiming a track baolt,

Peering: thriough the gogeles each visitor
miust wear, we saw them speeding new stesd
huxcars down the assembly hine just as
they do in automobile plonts,

Wheels are forced on axles under pres-
sures of 75 to 100 tons, ‘Trucks, with
wheels, axles, brakes, umd olher parts at-
tched, roll n.  Sills, supports, cantilevers,
floors. sides ende—all are In place for gan

cemter Sl alone may weirh efght Llons,
Riveters sworm over Lhe Boor, ride oye-
able platforms alomg the sides, and croach
wneath on o sort of “kiddy car.” Men
swing long tongs to 088 red-hot bolts to the
riveters. al 1.3 positions . theé embryo car
it There 2ie more than 3,000
rivels in a boxcar,
Carpenters have
gitle flnors amd walls.

WSS,

danks at hand for in-
Lhut comes the comn-
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ROT A FORCUPINE COUCHANT, BUT A ZEFHYR RAMPANT

At 30 mihs an hoor a Budinrtoa streambiner explodes a tnowhank near Lee, Hlinsi, oo its dazh
fem Minneapolls to Chicagn, The train arcived on time

pleted car in little mare than one hour.
Huge sprinklers deluge it with heavier
showers than any rainfall to test for leak-

age.  Then paint is sproyved on, 14 pounds
of red paint to a'car. It i8 ready [or the
rails,

“"NOw THY T0 WELCK THISE!"

All ‘over the country railroads and' pri-
vate bullders are experimenting with new
tvpes of freight cors—end-door cars;, ven-
tilated boxcars, gondola cars, stock cors,
refrigerator cars, lank cars, :umi with vari-
ous materials—Coe-Ten, duralumin, alumi-
nutty, and other alloys—in their quest for
the magic combination of grealest strength
niul lightest weight.

“Try these,” say the deshgners,  “Run
them, smash them, bang them together,
wreck them,”

To test new brakes tracks are cleared on
mountuin roads with steep grades and sharp
curves.  Divnamometer cars are pttached
with instruments to measure mnpact, pall,
speetl, siresses, anid scores of other [actors,
and every few cars there is & “cabin.” or
“hack" (cabdose), with a spacious observa-
Lion tower {page 353 ).

They race the cars al top speeds, dash
thers oaround curves, apply emergency
brakes, and sometimes they do wreck
them!

The spectacle s as thrilling as the stunt
dights of mirplanes, or the sutomaobile races
that make motoring safer; only, the rail-

road tests wsually are in solated places

with no gallery of cheering crowds,

From such tests came new air hrakes
which can bandle: 150-car freight trains
smopthly.

T'o see quantity building of new cars and
locomotives having their fnces bfted, one
may visit Altoona, Pennsylvania, near the
fmmous Horseshoe Curve,

That city of some 52,000 people, with s
45 degree streets chimbing the base of the
Alleshenies like an Alpine village, is the
mal extraordinary all-railroad community
iri the world.

We counted 43 peaple hoarding a troin
for Pittsburgh one Sunday alternoon.  The
avent =old just one ticket-—mine. All the
others were triveling on passes, including
the women, for the Pennsylvania shrewdly
gives every employee’s wife exactly the
sami* sort bf pass her husband hoelds.
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In stability the community 48 like &
bnglish manufacturing city.,  home family
names have been on the payrolls without a
lipse since Civil War times.
ather, and his grandfather
befire him, worked ar that same jab, in the
e shop where you see hum
now, thi -:I[El‘ri!' tenclent saird

[he hig doav-in, doy-out job at Altooms is
repairing the rolling More than
10,000 kinds of partz amd material are
kept an hand for [reight-car repair alone
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stock

fEke:

Faes [

o Lt hiles detect
chalk, 1o muark dates and detects:
cleaning, are purchased by the ton.

Clne section 18 busy air-conditioning  pas-
LR AT

['hir shops hove an tron foundry, o hos-
nited, o bross foundry, a bre engine hoose
with two engines, carpenier shops, an art-
ists" studio, a police department, 8 4-story
lesting  laboratory, even a photographic
lnhoratory

Ui tool shop mikes the (Dols that re
nair the tools that cepair the cirs

Engines coming here for repair, five, ten,
fifteen a day, are stripped. Wheels, boxes,

rafls, crosshesdls and LRI ER InkK moiinns,
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stoker parts, cocks and walves, retaiming
plugs, scores of other parts, each go to dif
ferent repalr gangs,  Getting them pl
again 1% just one mechanical miracie ol
house of marvels.

The superintendent said he, too, would
like to know how many parts are in g loco
r||'lti1'r

it the mmom  became
foremen, the debate grew pormenious oe
parding whether wheels axles  wer
ané part or three, or whether a nut should
properly be counted with a bolt; sheets
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!
crowiled with

1nil

i = I.r'|'|||'I| wWilh Neures, Alls

ar &0 we concurred, YLet's skip
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A steam locomotive s 8 massive machine
but it also = an instroment
cision, lts tnps must be
18 ol than four
an inch wvariation between the boles
fhe holes t]1l'}' It

v stee] truck bolster for 'a [reieht car
weighs 900 pounds.  But its suriace
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i delicale fe-
11t so that thiore
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bearineg=s must be

ope-sixteenth of an inch from the level ol
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[t 15 not surprising Lhal most peapie e
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MNew York still s the largest in the world

Walk around 1 and yoo hove trampetd
al | with no more sight of train o
track than you would edeounter about the
Vatican or the Louvre

[he station really s an 8-acre platforn
with a4 mammoth superstructure, bridgmy
the Alambattan mooths of two funnels
: s fradns run througeh thiege
lunnels for seven miles;, from New Jersey
o Long Island . under the Hudson and Easi
Rivers, pausing beneath the station,
never emergine into the davlieht or nigh
elow of New York ity

sarthbound trains poss the
plex tralhe cormer in tho world, for above
the tradn tunnel, at Herald Souare, in the
grder named, are the Sixth Avenue subwny,
the Hudson-Manhattan 1ubes
level bus lines ancd the Sikth Avenue Ele-
vialed. Imbgmne am airplane overhead, snd

11 would be |'|-_'-."u:.cri_'..' fensithle for

=1
i TIRLER

IRIEE 92 )

L {RTl—-

| Fie Llreet-

=1x vehi
= g | ¥ bl [ rI ] [
cles {0 pass that jntersection at one Lime

[t tnke=s n stndl of 76 men to sell tickets
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a1 Pennsylvanin Station. In o recent
normal month they sold 553,204 tickets
for 31,505 280,60, The months of Easter,
Christmas, aid Labor Day raise that vol-
wme by a third or mare.

Printed tickets rendy {or sale, 150,000-
000 of them. are stored in a room where
they are guarded like notes in the United
sStates Treasory,

some of these tinted, watermarked slips
are worth a hundred dollars and more when
stamped. The agent pulled out a tray of
50000 for Long Beach, Long [sland, each
marked 5146, Printing a néw supply of
tickets was just aoe detsil of recent pas-
senger-iare reductions.

Beside each seller’s grilled window is a
rack from which he flicks out tickets with
fumilinr noochalance.  These racks are
mounted on wheels and have folding fronts
and locks,

Each seller has his own rack and key.
When he goes off duty, he rolls his rack
hack of the line. locks it, and deposits the
key in the cashiers saie: The lickets are
charged out 1o him and he must return the
wisold quota and the money for those he
sold,

The station cashier’s office is like n bank,
You may hove noticed that when you pay
for meals on 1 dining car you always recelve
crisp, new hills in change. The cashier
must have on hand these “iresh™ hills for
stewards.  Some £3.000 in Yones”  are
enough five davs of the week  but an Satur-
thays, Sunidays, and holidays he must have
a stock of §7,000 or $3,000 in ones alone.

THE "ASE ME ANOTHER HUREAY

Selling tickets, however, 15 only the final
step in a series ol events.

“When does the next train leave for
Topeka, Kansas?" “What connections do
| make for Chicago?”™ “What 15 the fare?”

Onby o small fraction of such questions
are asked in persmn at the conspicuous in-
formation booths, Normally 20 clerks are
o Aty at o time answering-some 700 tele-
phone calls s hour,

The peak of this vear's inguiries exceeded
[0 in one hour before Labor liay,
Forty-lowr clerks work in shifts to dispense
information,

For hall an bur T watched the smooth
operation of the soundprool telephone toom
and pot once did | see 5 clerk consult o

timetahble. They are too cumbersome. and
tell too little,

THE NATIONAL GEOGRAPHIC MAGAZINE

Instead, the information chief worked
with card-incex expertz to compile all in-
formation about schedules of all raflroad,
mirplane, and bus limes, and all fares oo
visible vard hles.

One file gives names of all important
goli ¢lubs on Long [sland and the neorest
railroad station 1o euch club.

It takes poise, lact, resourcefulness, o
answer some guestions.  As examples:

“Do T have a berth all to mysell or do
I have to share it#"”

“What hotels in Washington have swim-
ming ponls? "

"My husband left lsst night on
and £, Where is he going#”

“How do | pet to Buenns Adres?”

“Have vou any hay lever fares to New
Hampshire? ™

“"What time do I get 4 train to go 1o
Mr. Abram Walker's fuperal at Toms
Ferry?"

“Should 1 dress andd undress in my berth
or in the men's room?”

the H.

CALLING PENNSYLVANIA §-2000

When you reserve a ticket by telephone
you call one of the busiest telephone num-
bers in New York City. In addition to
outside limes, 130 branch tickel offices in
Manhattan, Brooklyn, and Newark are
comnected  with the central reservation
bureau by privale wires.

In a spacious gallery from 1510 20 clerks
il belore 4 series of aperttres like old-time
village post-office boxes, except that these
cases nre mounted 1o move along a track
from clerk to clerk.

In the boxes are piled the reservation
cards, the kind the Pullman conductor
miways i= hngering just beiore the train
leaves; mm each pigeonbole are marked-un
cards for sixty daye phesd,

Before each clerk Is' n series of ten red
lights and ten green lights. The green lights
denite 4 ticket office call; the red Hghts an
outsicde call direct from o passenger.

A green light Hathed.

“Lower ten, K7, 3 pom. Chicago, Today.
Ticket 7,492 Right.

In very different tone and tempo was the
next response to o red light, an individual
who must have explanation of price, type
of accomimodation, daylight time in sum-
mer, and a “thank you.”

No switchboard operator intervenes in
the 10,000 or sometimes many more calls
that come in daily. An autimatic selector,
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The Rod Cap Dby was staeed in Ulimago  1as)

A THINAL GECGHRAT'HI

(b RUN LIRY

MAGAZLZINE

FOORE A QUARTERF

FILAT

laly: o & part of Radlroad Week The hagsag

csrraers raced Jor three ity blocks with 80 pounds of Jusoape apleo

worked out with the MNew York Telephone
L ompany engineers, roufes These calls from
teri hines onl of the selector room o ten
positions at the 'card tables™ in the rese:
vittion bureao

LI one aperator i busy, the “seleclor
shunpts the call to another. [ehtineg the red
of green stEnal to denote 1t ortimm, Inoan
average 24 hours 63 clerks dre employed
in shifts to moke some 8000 reservitions
for berths, chairs. compartment=, ar draw-
L roamis

Mechaps the high Bght of humonn inter-
et i the stabon 15 the lost and found
There were stores]l and tick-
eted, the day | =aw it, some 240 diiferen
Fast Side sec-

SLOTRITMTTL.
befns, efoueh stk [or an
inil-hanid <tore

The articles mcluded a basket ol spec-
twio cats, o bootblack's outlit,
DoKX langunges. a palr of eritches,
Lhree sels ol teeth, m orestive terrer.
digens of umbrellas, lennis rooguets, more
than twoscores women's coats, piles of
gloves, a fresh sitloin steak {sad harbinger
o domestic recrimanntion), and 520,000

woirthi  of

] r
|ACEs, SRES,
B ¥

||

BT Rt b

bonds about to be returned |J_'-'

specinl messenger,

In subterranean corridors, far below the
station tracks, were piled hundreds of
pigeon crites.  As many {45 3,200 crates of
homers have been shippeéd m 4 month, &
far ps a thou=and miles; to be released by
bageagemasiers Or races AT

Il §s

hick 10

YOILFR FELLOW PFARSENGERS—HONEYREES,

LETTERS, ALLIGATEORS

Uther strange shipments come through
the stabion for hapenge or express cars
baby alligators. pedigreed chicks, honev
crates of “mad

Lol HUCS

hees., osame, thousands of
riler epoes. it ACLLIT-
\I

L] e

(erniedd by 25 or 30 armed men.
saturday nights from 75 to 80 tricks
rmce with their load: of Sunday paperz to
catch the hnogegage cars attached to the
‘paper trains.”  One newspaper's eurly
Sunday edilion goes to press at 9:10 p.m
and 8 lpaded on a ram leaving gt 9: 50
[f the driver gets held up by a single traff
liizht the stationmister mist hiold the train.
150 carloads of mail are handled
m and oot of this station every day. [
the =arks were piled  and  heoaled  along
platlorms passengers woulil nol have space

~HMTIE
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! LIMLL L B Kalirgi

BY ILLUMINATID ArAT AND INTEICATE LEVERS 367 TRAING ANKE BOLUTED DALY

' hnii e |70 'workine levers in thids Lake =tret | ower ol the T hiaue inid Noreh Western
Raswiy station ol Chhaaid, S mam tecks beanch out to 16 in the teain sh . over which ety
Illll-.li r.':'.: ':!-II.Il!' alCEEW1 -|[|II |I|__I.||| I_”.-l.l-. _.- uII_L:. TI'.\: I|'_:I'|I |_||I.".|-| |J :I l.l!l_ "II':.'II .\.I-I-.1I:_I. ':I:I.

dark i IF|WCENLE "'-“l!'ll" [ntetlnekime deyvioes ey e clicir slomals Bokmie wirl oom |.;.,-!|;_|:|_|| Lk
i and our of chis statlon dwdly rome the “millionadre clul car,” the “Thermith.,” attacked to o
thurfsan  traln Members churder the car,  enesge  thelr own sttemdamts. amd wile on pew
slmistione fromm & long waltinge list 5 -__.|i| spietinl B ooparated Satordoave o Nodh Shorn 18] L%

AL brados ol 1h Chicoen aml Norih Wiesterne ran o Ll |:-|':'-|':|_!'J|i_ tscks. 4& thi Vv o Omn ]-|||_-§5.=-|
I“"' EMHLOEF LTS I I||'|I frncking wu rometTuctid by RBreitieh il Lhiiehl eneimesss

o boiared troans.  They are deopped through cool train, you regd o newspaper, vou stroll
trap doors hesidle mail cars where CONVEVPL nto the dinine car for lincheon Firw ner
belts carry them to huge separating tnbles. ple are conscious of the complex task of
Lhere men assort the bags as they pour  getting a train reacly for pecupancy.
. ahi] piteh them into chotes for other
Lelts that rin beneath the street 1o the City
Poxt CMffice adjoining, or to belts that con- Out in Sunnyside Yard, at the Long
nect with cutgoing trains. Islund end of the Pennsvlvanin's New
\riine] special tracks, to which passen-  Yors tunnels, 43 trains hack inoalter runs
pers are nol admitied, where mail cars  in one span of 38 minutes

THE Y"MAEE-READYT POl A RUN

AW |"-|-'i||I£. e =10 ealléries frivm which There eich Erifine 15 itnsoecied i quick
|-I-.I'-II|-'I '1|"!|":" LOFS, UNSeer ﬂ'l]r r]'ll' '|'|'I_|r'J|l:|"|':'-'|_ .":_||||'|'_ |'|f Al il -|:|| J||_r|-.. !I-|-"|_li-'. Iy ||||||"||I'~ ')
may walch the operntion noithing s wrong.  Sruads pounce

searly 150,000 sacks of mail a day, on the cars, =i|;-|'.'.'u'r-|.|'.|r1| the outside, wash
abiut 1,500 trunks andd other checked bag. the windows, clean the interinr, replenish

pape, 2. 200 pleces of -hi nageage checked  water aned dce, repart any needed refiaalrs,
in parcel rooms and a thousand more [Eoces Alore than a bundred enpines mnd sone

i FHEECEL O kers, [romm 20,000 ta 100 CHOHD T 50 [MSSETIEPT CAars are 2oneé over each 1;'_5_1.'|

pieces of parcel post-—these wre some of and it takes nearly a thousand men for
the operafions that must not obtrude upan  the cnrs alone.
Passenger comiort. Water lines, alr lines, steam Hnes, Lat-

¥You buy a ticket, vou board a clean, tery charging lines, all are laid in (renches
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that mmcludes & hotel

store. Horvey Restaurznfs In the station, manging from  baoguet hall o
ity of 10000 people
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lunchoon (o every resddent in o
oy encine corrdes enouegh coml

15 sy an

I'. 0=

S0 pnlliips, L avierEeE ety

along the 7 tracks. lee for the ooolers
and fior those cars which are not mechani-
cally atr-conditioned = stored @t both ends
il dong paltorms,  Tractor tradlers o
al one end_ 0l the cir containers, and logd
agiin at the other end to avord an empty
relurn frip

On worm davs last summer as many @
400 Tons ol o owere poled Inlo passenger
cats here in 24 howirs

BUPPLYING RESTAURANKTS 8 WHEELS

[n one budlding of the T7-acre vard is the
supply warehouse for dining cirs—a de-
eartment =tore ol grocery, bulcher shop,
cilel-storioe Fraafris, .I[4|-l JI..II.'II.: .4]ll|."|.'fr'= |||'
ehing, stlver, and linen,

AMeat cutters. chon and  weigh steaks:
mspec s <cnn boshel Jots of beans, car-
rots, oranges: herries. potatoes: white-clad
men slice ham Tor sandwiches, others ap-
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STREAMLINED MERCLURY LEAVES CLEVELAND S SKYSCHAPER

06 feet over the Pablic Squure. Union Station dominaies a4 cits
Medieal Arts Buallding, the Post Office, and & department

for Eomn

MAGALINE

FEEMENAL

HH G

pofes alyage, could serve
seftramoddern Mercurys
eiveh walker,

The femnder ot th
whurhan hotie for the winies, il

LRSI

ply bireadd anid wrap them in glazed paper;
seafmalresses mend wablecioths and napkins,
Clerks ‘pack each car steward™s order imto
lurge hampers,
One emplovee & listed 35 a *tomato
" He hns charge of the spacious,
airtight room where crates of the vegetahles
are stored.
He speeds up or slows down the ripening
of tons of tamatoes, according. 1o the day's

FICETIF

travel prospects, by judicious use of
ethylene eas,

We bad lunchean in the “dummy diner,”
butlt into an upper fHoor of the huoild-
ier, where chefs are trained, new recipes
trieed ont, and waiters instructed,  Except
for mn open side on the coroidor, ths dmer
5 precisely hike those om wheels o its
dimensions, appoiniments, decorations,
kitchen equipment and uternsils. and table-
WILTe,
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A steward iz there to ask officials and
vigitors whether everything is all right,
and Lills are made oul, though not paid, 1o
carry through the final stage of a dinner
in the tram.

Hpgwd vorr MAKE AN OMELETE"

In an office outside twelve chefs were
waiting to apply for jobs.

“What do you do about them?™ I asked.

“Tell them to o inte the kitchen and
make an omelet. Then we watch them
to 4ee whether they know what utensils to
wae. I fumble on that, the inter-
view is over. But if an applicant knows
his way aroumd a kitchen, we put him
throuith o series of tests with other recipes.
we exnmine his credentinls and his health,
and place him on the waiting list.”

(hn an avernge day the entire Pennsyl-
vania Railroad serves about 6,500 dinners.
That wotild be o stzable crowd for the
larpest hotels, but the problem & compli-
cated by the fact that the meal is served
in 130 restnurants on wheels and that éach
restgurant must have its own steward,
chefs, wititers, and. supplies,

Muost popular summer dish is the PRR
Splad Bowl: sround 55,000 are served in

12 month. The raflvnad’s average daily

windds of ham,
chops, 1,693

shopping list includes 847
575 dozen eggs, 730 lam
pre-pound loaves of brend.

There is a Inundrey here for & portion of
the 24,000 pieces of linen that must be
done every duy.  And abogrd the cars are
washed daily 140,000 dishes and 24,700
pieces of silver, knives, forks and spoons,

T'o this yanl report daily some 500 Pull-
man porters, to help care for 6,200 persons
who sleep as they ride. They must be
supphied with 12,000 pillows and 18,000
sheets mightly.

Here the Pullman Company has one ol
ite laundries, which avernges 85.000 picces
of linen- a day,

YROURLE-HEADERS' AND YHION BALES"

At Sunnysitle awaits the “wreck train”
for the order to “geét the hook.” menning
the mobile crane which can toss a SO-ton
olsstruetion off a track.

Perhaps railrond slang was the origin of
that expression, just as the most sober
groip of men in the world still talk of
“high balls,” a term carried over from the
days when a ball hoisted an a high ‘post
meant # clear track.

589

I¥edl the thedter take over “deadbead™
fromn the rallroad pass bearer?  Did a
“double-header” mean two engines on a
train before it referred to baseball games?
A locomotive is a “hog,” a comluclor the
“captain,” an engineer the “hoghead,” and
an afficial of the road Enows full well that,
with ho disrespect, e i referred to as a
“timn hat.”

Herein have been pictured some of the
sights amd =cenes of ruilroading. an essen-
tinl and a romentic industry. They are
typical, but not vet universal. Smaller
| and brunch lines of major railromls,

ly the commuters’ trains of many
cities, =till lack pew eguipment and air-
conditioned coaches.™

In rail transportation, us ih civilzation,
one may find almest all stnges of de-
velopment. On one short line the general
factotum of the station loads bagenge, sells
tickets, and calls the train.  Then he sloms
down his window, changes his station mas-
ter's cap for that of a conductor, boards
the train, and collecis the tickets

AN ENDTO-ENTF THAIN MCOTURE

To visualize the volume of freight and
passengers hauled by all the railroads of
ihe United States is difficult. To say that
the 1,964,000 freight cars would make n
trnin reaching two-thirds arownd the world
at the Equator is accurate, but no honan
eye coulidl encompass such o spectacle,

Perhaps the plain fgures are most 1m-
[ressive,

To the rolling stock of nearly two mil-
lion freight cars add 48,300 looomotives
and 43 800 prszenger cars.

Imagine, if you can, 1.400,000,000 tons
of Treight hauled each vear, atl a cenla
mile, in addition 10 hundreds of thousands
more tons of mail, express, ani baguage.

“There are 450,000,000 passenger hauls—
four 40-mile rides for every man, womnan,
antd babe in arms In the United States, at
an average of about two cents gomile,

To move that traffic over highways would
require more trucks amd Dusses than the
31 500,000 private passenger automobiles
of the entire country.

Yes. there is plenty of bosiness tor the
railroads!

* Thin article summarises impartant bmpreve-
maentz and experitnents being made oo the progroes
sive ablroads o the United Stuiles winte Toe
Watiowat LGrogearie Macasye's st sgpvey ol

the milrrads I “Amence’s Afmarng  Hdlwas
Tralic,” by Willlam Joseph Showilber, Apeil, 1923
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AMERICAN INDIAN ARCHITECTURE REACHED ITS ZENITH IN THE HOUSE OF THE COVERNOR
AT LA M AL

Thin magnificent widifice surmounts the topmost of three teresces, somme 30 feet shove the pgeneral ground
el the lowest ternice covering aboul five gooe The bullding is abiout 300 feet lone aod 25 feet hiel

[l gfipet hndl ol the fncads on all (owr sides ITESrniE Aan mircnte |'||!=|" irod dedlan o O Mol il s
] SO Iniveially cul stone= 0N Hy the butlding was by pwn urcades which swermitted psresages
from Iront to hoek., Bul later thete wpr consvried] imta #1210 s b LietnE s alled gl ilhiie [ leve




YUCATAN, HOME OF

THE GIFTED MAYA

Two Thousand Years of History Reach Back to Early
American Temple Builders, Corn Cultivators,
and Pioneers in Mathematics

By Syivasos Grisworn MogrLey
Carmegle Tuatitutdon of Wanltisglon

With Niustrations from Photographs by Lwis Marden

r l AHE Peninsula of Yucutin projects
northward Between' the Carihbsan
Sea and the Gualf of Mexico like the
thumb of a giant hand, Located in its
narthern half wre the States of Yuoeatan and
Campeche and the Territory of Cuintana
Koo, i the Republic of Mexico,

It i ahmost as flat as the proverbial pan-
cake. though, as ope travels from north to
anuth, a few low raneges, little more than
fpothills, are encounterwd, few exceeding
300 feet above the sea. The country s n
lat, Hmestone plain of recent gealogic for-
mation, covercd with n dense. mther low
forest which increases in height from north
to =outh as the =ail grows deeper.

Yucatan has no suriice wiler, no rvers
ar streams, and relatively few lakes, but
everywhere ire (o be found large noatural
wells called cenates, which made Tife pos-
sible in ancient tintes.  In the formation
of these, the surface coralline limestone,
honeycombed by the action of water, has
hroken through, exposing the subterranean
water level,

The cenotes and modern wells vary in
depth directly with the mcrensing eleva-
tiop of the land @s one withdoaws from sait
wiiter, from only a few feet at the coxst to
abiout 100 feet in the interior, The level
of the subterranean water table, hiwever,
always remams the: same.

There gre only two seasans; the doy and
the rainy:  The former begins.in December
anil lasts officially until May 3, Santa Cruz
Day, when the faithful believe the tains
should commence. though actually it may
have been raining since the middle of April,
or MNature, inoa contrary mood, may bave
el off until the middle of June.

The thermometer does pot fall below 39
dezrees Fahrenheit, and does not rise above
107 degrees.  But these two extbemes o
st {ell the true Story, since the average
maximum 15 in the eighties and the aver-
ae minimum in the sixties,

)

The nights, even after the hottest days,
which #re tn April and May hefore th
rains break, ke um’[ becanse of the trade
wintls which sweep across the peninsuia
fromm east o west practically throughout
the year, bringing the ireshness of the
Caribbean Sea to conl the sun-parched land.

ISOLATION MAKES VUCATAN A
TORY CAsR”

Although Yucatan is a peninsuta joined
by a broad base to the continental laiul
mass (o the south, it s, pr:u:ti;-:ﬂly sresik-
g, an wland {map, page 5931, For eVETy
person who manages to fight his way into
the peninsula through trackless jungles,
ACTEs vast swamps and over slony 1nges
of low hills which together form an all bui
L le land  barrier, hundreds reach
Yucatan by ir or water,

Thix circumstance profoundly  affected
the cvilization which flourished there in
ancient as well as i modem times.

Because of its almost complete isalation,
the peninsuls was selected by the Carmegie
Institutiom of Washingion (L. (1, more
than two decades ago. as a center for the
mtensive study of American aboriginal cive
lizatioms, Foreign influence having heen
reduced to @ minimum. Yucstan = an
excellent “laborgtory case” for such a
siudy.

This subtropical paradise = oot difficult
of access from: the United Stntes.  Merida,
the capital, is anly nine hours by wir from
Minmi and less than six aml o halfl from
Mexico Ulty,  There are regular steamship
sallines from New York and from New
(rleans 1o Progreso, port of  Yucatan,
There Is every facility for converient tour-
imz ubout the peainsuln, even the modemn
Mavaland Iodge in the venerable ruins of
Chichen Ttra.

Meridn, with about 110,000 people, mus)
be one of the cleanest cities of its size in the
world, Al the streets are paved, Ninety

TLATMIRA-
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The Mave. Hke other primliive peoplos

way Too carry objocts Woon the bead or book

il clivthes

LE R ERfdLald NI TH

percent of the housez are of rmough masonry
conted with lime plaster. Flat concrete
roois rest either on wooden beams or, in the
misclern. hoyses, on steel Leams

T houses are pamted in évery color
imaginabile, pastel shodes of cream, pink,
areen, bloe, and vellow prevatline (p. G38)

As I ooll spointsh cines, the dwellinges
presefil o the streots eithor entirely bBlank
walls or heavily barred windows, but, once
wilbim the great front doors, even the hum-
blest have their enchanting patios.  In the
more pretentious homes broad-arched clois
ters with tled fHoors surrownd (he patiog on
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history unfold before the eve (p. 635).
E.]'II.' :"[I'IT}' 1"1. ITEAT] 5 |.:-:I|||':-'| l|--'.J|l.-.!.il-'.|
of Europe hasz beéen recovered from the
cives of France and Spain, 5o in Yucali
the archeologist naturally 1orns 1o the
which thete are many, for evi
dence cotcernmd man 2 anliguity mo this

CHVES, 1l

ECarriam

It would seem that the
cavis wire the same people as [he bhulders
of the greal STOME, SINCE CXCAVAH-
tiones distlose that both nppear to have used
the same utensils, the same

dwellers in the

CLLIES 0

{ 1
cinds ol dishes,
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EFrimiees, Grrow
gl lance-hends,
[ither cleaners
pottery bur
mishers. amnd Lhe
same kinds ol
jade ornaments,
garplues, nose-
plugs, beads, and
pendants
However,
about  the build-
ers 0f the cifies
of cut stone
Ihe ancilel
:illl.l.'-.'.'., L e arche
ologist knows
more than A
little, dand with
the Mayva the
clouds of ob
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mg the ncient
history of Yu
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] 1] il y
o 1.! Republi Ihie littke Mava toan of Futd, near Chichen Tim, plioy: contentedby all de
of  Cruatemalo imkine fatherty care of his youmeer rithers am] skesters.  When he 15 aboul s
e exiactly, m ha will be sent to the forest o being 0 losde of wond on his back wr th
the  Departmen kitchen fiee. In humble bouseholds such s his there are no ldle

of Peten, (stnte-

maln, south of Yucalan—ai civilization  so their priests at 3 very early date, pmb-

which archeologisis have called the Mava., ably by the beginning of the first millen
This civilisntion, which was destined o mum helore Christ, turmed thedr -atiention

become the most brillinnt cultural expres- 1o the messurement of time and to the

i of ancieil AAIMNericl, wis Lay ] RIRLEE 1 III_"-" | ASEranamy,
agriculture, chiefly the rabking of corn. \lIthough the Mnaya in their knowledge
Because the early Maya were primarily  of the apparent movements of the heavenly
|-.J_|=I.|'|'-_ I_-'||-'. - Erame inta| -_:I:.,'ll il] '_|ir- '_-|,|:- ||lr!ir"- the San, Moon. 1l.-'!'.'l'.!:-. .LI'.-'.| |.:I-'|l
pomena of (ime, the passine of the seasons,  ably other planets as well—far excelled
the several stapes of the farmer's yvear loth the ancient Egvptians and Habyloni-
when the [orest should be feélled, when the  ans, their greatest mtellectus] achievemoent
dried wood and leaves should 'be burmed,  was. the imventiom of a chronolooy, exict

] & | W .l|'|!|';'_| i :'ul'rilul! O A4 408 YVEeIArs

when the corn should be plunted, and when  to

harvested., All these were of vitad concern,  which = 52 gocurate &5 our own Gresarion
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Hedrock 1= only a (ew inches Telow bPhe surfsce, and highway moking withowt hlatiae §s a hopeles: a3k
Chver stretches ke this only an automobile with high avle clearinee can travel, 1t took the autbor ome B
il Lhrew quarters (o oross this mnee, o distanee of obly two or theere miles. Wise modorists setl oul
amtl push white Outcroppings of the native limestone make nutorn) haeand,
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THE YUCATAN PENINSULA IN EFFECT IS AN TSLAND

Like g wael Mewom thumb, @ points tewned Florida acress the Gulf of Mexico, Hecouue
it i diffichlt ol secess by land, this home of “the New World Grecks™ &= 4 natursl labarstory
bur bbe studdy of ‘the syriculiuee, archllecture, and other amaring achievements of the Mayve.,  Now
altplames iom Mimmi mnd Hovasa, and stewmess from New York and New Odeans hiing
Increasing numbers of visltors to see the discendants of this cultured people, livime amonyg their
anvestral mins, with many cotoms dnchanged for the lest 7,000 vears,

Calendar.  For the first time in human his- While our own numerical system is deci-
tory, their mathematical system to keep  mal, increasing by tens from right to leit
nccount of thiz chronology made use of @ of the decimal point, the ancient Moy
positional system of writing numbers in-  system was vigesimaol, increasing by twenties
wolving the conception of the abstract  from bottom to top, But all the essential
mathematical quantity of zero, one of the elements of our own modern arithmetic,
outstanding achievements of all time,* including numeration by position and nse

*1 have explained the radiments of the Mava

of a symbol to represent zero, had been

Calenlar v “The Foremost Intelleetus! Achbeve- devized I‘.'}"' the ancient h{-ﬁ}'ﬂ 2.000 I'!-'E[I.TE
wment of Abckent Americn.” Natiosar CGroceassge 420, Bnd at least five centuries helore the

Macaring, February, 1922,

Hindus hiad developed the fundamentals
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RUTRAL THAINS ARE DEAWXR DY WMID-BLHENING ENGINES

Al pach sindlon men Boss luel ote the bepdir from conveniend plles stacked beside th
frack, while the pessengers casunlly pass the tme of day with relative nd frunds:  Thes

dspmilTves gre of gnciest | Amersciel vEnbese II-;-[-ilu' LhElr L hey: rpurely  Be ik down and
the pestenser wsoally “poels Lhroweh ™ well coversm] with woad] claelers.,

FEDED, ENGLISH-SFEAKING CGUIDE, STANIDS BETWEEN TATLANTEAN OOLUMNS

in the area. known a3 Okl Chichen T, pillars ol several bufldinge are cirved (6 represent
mEman  turures wilh ourms ornerd showve thelr beads); hence the mavw applied fto them,  They
2"l SETRP R R EGELRE] B RELETIES Bl FEaGre |!-!".||;'!!'| I tachkces. 35 DiHre
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A TIVILIZATION
FOL N DED
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The Maya
civitzahion, being
founded upon
ciim. the merens:
ing production of
this anctend
Mava stall ol LEw
life, due in npp 0 s
small part Lo the
cxcellenl service ol
of their
weather burenn officials, the astronomer
priests, made possible the accumulation of
]-| 1L 1 I rEestfrvies.

The g mennt more  and
more trmie off (rom the imperative routing

o ot TS

bty
ol

o

hivase wis not [FEt

lirri

Yiuenian
.
lacal

wing weplth
of keeping body and soul 1ogether, so that
i increasing number ol pe l|.I|I.' wirre ahle 1o
turn their leisure time o other pursitits,
such as archilecture, art, sculpture, pamt
ing, céramics, de ergraving, weaving, and
leatherworking, all of which crafis were
highly esteemed by the anclent Maya
Thus, during the lourth to eighth cen-
turies aof the Christian Era, there grew up

AL HLEDELOLISTS LiGE

artil &b
nl Chichen iz
edteway lends inbo whatl was

flects the Moorsh influenee seen so0 [reguenth

FHE GIFTED MAYA

ITHIS HACIENTA AS HEADUTARTERS

i Edltle fsnch on

e arlel
itk T

ircatecture

F 754, hutl there was
gndd o hall
eorrid, The arch with i
krn A Hi preseil i

1 '.l.'nl..a'.-- I_III'." .Ill_'ll

formerls n

nimbers of etties, with public hufldings
muade of stone, decorated with stocco, and
brillinntly painted

here were lofly pyramvls, surmaounted
by towering temples. progenitors of our
modern skyscrapers; greal monasieries fof
thet numerous priesthood ; probably palsces
for the ruling caste: astronomical observi-
tories ; ball courts, where a game something
like our modern hasketball was plaved:
vapor baths, and other specialized masanry
constructions.

These buildings were arraneed around
the sides of large sguares or plazas, or on Lop
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of artificially raised terraces sometimes of
enormous extent, In the plagas and on the
terraces stood beautifully «culptured monu-
ments, runging from 5 1o 25 feet in height.

These were erocted usually al ten-year
intervals to commemorate the principal
nstronomic events of the past decade, toset
forth the oorresponding calendar cormec-
tions for the period, llke our own leap-
year corrections, as well ns for other cere-
monial and religious purposes.

THE AMERICAN INDIAN'S ZENITH

This first florescence of the Maya cul-
ttire T have called the Old Empire. |t was
the highest civilization, judged both by its
intellectusl and esthetic achievements, ever
produced by the American Indian. The
Ol Empive was probably not so much a
palitical entity as a culturnl unit, like the
nncient  city-states of Greece, Athens,
Spartn, and Corinth, or the city-stiates of
ftaly in the Renaissance, Venlee, Genoa,
and Florence.

The Maya probably did pot constitute o
palitical unit at all, strictly speaking, but
rather a loosely associated group of power-
ful communities enjoving a common and
exceedingly homogeneoius culture.

The Old Empire stretched from what
now 1= western Honduras to the highlands
of central Chispas, Mexico, always, huw-
ever, keeping to the Atlantic side of the
Contimental Ihvide. Thence ot extended
notthward across the heavily furested low-
lands of northern Guntemala (the Depart-
tent ol Peten) anc the adiacent parts of
the Stutes of Chiapas and Tabasco, Mexico,
on the west and British Honduras on the
eadt, amd still farther northward into the
Yucatdn Peninsula (map, page 395).

However; it should be borne in mind
that the northern hall of the Yucatin
Peninsula, which T have called the New
Maya Empire, was only a provincial region
in Old Empire times, Tt did not reach its
cultural xemith until the 12th, 13th, amd
14th centuries.

THE CULLAPSE OF THE OLD MAYA
EMFPIRE

Dioring the eighth century one by one
the cities of the Old Empire ceased to
build new temples and palaces, ceased to
erect soulptured  stone  monuments  with
hieroglhyphic inscriptions settitg forth their
respective dates in the Maya Era; ceased,
in fact, to function ns govermmental snd

THE NATIONAL GEOGRAPHIC MAGAZINE

religions centers,  The administrative Tead-
ers and the priesthood, who together had
made the Mava what they were, withdrew
to Yucatan. The common people soon fell
awny, aml Dmally the {ormer cenlers ol
lesming population were uhl:mrlnnﬁ.]-

The foreat returned. and mimdn the jaguar.
tapir, peccary; and deer stalked the courts
where kings had ruled and priests per-
formed their rites of human sgerifice ( Plate
XVII).

Earthquakes, foreign conguest, civil war,
recurrent  epidemics of vellow fever and
milaria, climatic changes bringing an in-
creased rainfall =0 abundant that the lund
was no longer tillable by the Maya system
of ngriculture, intellectunl and esthetic ex-
houstion following a long period of forced
productivity, social disorganization, political
decay, and moveErnmental disintegration—
all these have been assigned ad one time or
another by different writers a3 couses for
the collapse of the Old Empire.

While some of these factors undoulnedly
plaved their part in Muya decline, espe-
cially socinl and povernmental disorpsniza-
tipn, 1 believe the chief agency which
hrought about the fall and abandonment
of the Old Empire civilizatioh was an age-
old economic principle, the law of diminish-
Ing returns,

The primitive system of agriculture prac-
ticed by the Maya consisted in felling n
patch of forest at the end of the dry 2ea-
son, in December or Januory, in burning it
toward the end of the dry sesson, in Muarch
of April, and In planting it a1 the beginning
of the rains, early in May, This procedure
had two serious drawbacks {(Plate XXV

Firs1, long experience showed that the
grop of corn bharvested  the secomd venr
from any given field was anly about two-
thirds as large as the first year’s vield,
while the third year's crop had shrunk still
another thivd.

Corn experts from the United States [he-
partment of Agriculiure who have studied
the problem at first hand in Yocatan, where
the modern Maya sbll practice the same
syvatem of radsing corn, believe that the de-
cregsing vield eoch succeeding vear is due
o the intense competition that the growing
cirn suffers Trom equally thriving weeds,
which, by the third year. have become 2o
thick as 10 choke out the comn

In practice today the Muya find it easier
to clear a new patch of the forest and make
g mew cornfield than to fight the exuberant
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I GAY SUAKF AND FLUOWERED GOWN, A MAYA MATRON FILLES HER FAMILY WATER JAR

£ Marnomal frncgranhis Society Fislav 1M

From time rmmemorial, the women amd girls of Yueatin bave come with jars on heads or hips, in
the morntng and agam betore ayndown, o draw water st the village wells, whete they gossin and orider
the eotimunaly s aifaies like housewives in old-fashioned sewing circles, The sign on the ** Municipal
Codnmissary - % m Spanish, bat many Mava speak onlv therr native tongus
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A BAYTA PARZAN" [NAPECT: A COLUMN IS ANCFSTORS PAINTED CENTURIES AGD

lts brilliant ealors wonld have faded long sinee, had ot thas Temple of the Ch
18 atkl bured as part of the foamdation for the later Temple of the Warriors ( Plate XV, Each face of
the imestone column bears the carved hegure of 4 god or warrior, covered with fine white plaster anid
painiind. A jaguar skin such as the vosth wears (oF the esmern wis olten part of the costome ol the
ancient Mava, 1o whont the animal ssmbolized bravery.

ne Mool been flled
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YUCATAN, HOME OF THE GIFTED MAYA

weeds a third vear in the same field. Thus
miost af the total aren available for culti-
vation must have been lying fallow in
ancient times, when the pOpulation was
much denser than it 8 today, awaiting re-
forestation, so that it could be cleared and
burned again,

Today. depending upon the natural fer-
tility of the region, this process of reforesta-
tiun takes from three to ten years,

The second drawhack to this m.;mnurrﬁc
system, which hus been called miipe agri-
culture, nfter the Astec word for cornfeld,
is even more serious than the first, though
its Wl effects dre nol so immedintely ap-
parent. I theze repeated hurnings are con-
tinued long enough, a point = eventually
reached where the process of relorestation
l= retarded, and instead of woody growth
returming to the abandoned comfields, they
becosne overgrown with grozs, When this
stage was reached, agriculture; as practiced
Ly the ancient Maye wis at an end.

LACK MODEEN FARM TMPLEMENTS

Even today the modeen Mava have no
way of turning the stony sail, evervwhere
interspersed with oulcroppings of the native
limestome. They have no hoes, picks, hur-
rows, shovels, spades, or plows.  Intdeed,
the ground Is so rocky that no attempt is
nuaide to wuem it and their oply agricaltural
implements are the ax, the mackele, or
cutlass, with which they fell the forest, and
the wooden planting stick with which they
make holes in the ground and plant the
corn.  Their ancestors had only the stone
ax and planting stick.

In anclent times the treee were killed by
cutting @ ring around the bark with a stone
ax, and when they had dried oul they were
burned standing.

I believe that by the eighth century,
after perhaps a thousand vears of intensive
occupation, the Old Empire région had been
pradually  transformed  from a  heavily
forested area to vast man-mude savannis.
The forests were replaced by grass lands,
and agriculture, as practiced by the Maya,
wias Al an end.

This maturally did not take place all at
once, but slowly, the forest gradually re-
treating before the pdvaocing savannas,

The ancient Maya priests surely nust
have foreseen what was impending and
many, I not most, of the religious cere-
monies toward the end of the Old Empire
were doubtless specinl appeals to the gods
o send more abundant crops.

Bls

The archeologic evidence, however, fndi-
cates that the Mava deities did not hiarken
to these prayers.*

THE MAYA EEACH VUCATAY

Long before affairs had reached this crisis
in the south, however, partics of Maya had
heen pushing northward into the Peninsula
of Yucatan, One of the early Spanish
chromiclers, Father Bernarmde de Lizana,
writing ot the end of the 16th century,
mentions a tradition that the pioneer entry
into Yuecatan by the Maya was from the
enst and that ar first only a few peoople
came, for which reason this first AMava im-
migration was called the Cemial, or “Little
Descent.” Later many people came from
the we<t, which movemenl wias called the
Nokenial, or “Great Descent.”

In Lizann's time these two words were
usedd metaphorically for east and west, re-
spectively, instead of the usual Maya words,
fikin and chikin.

I we substitute “southeast™ for “east”™
aned southwest™ for “west” in Father Li-
zana's statement, we shall find that this
tradition agrees with the archeologic evi-
dence, For there is a chan of dated cibies
extending from northeastern Petén up the
east coast of the peninsula aml thence in-
land {lchpastun, Tulum, Cobd, and
Chichin Itz ) and another up the weat siide
of the peninsula (Santa Rosa Xtampak,
Etzna, Holactun, nnd Jaina),

Moreover, the sastetn cities, with one ex-
cepiion, all have earlier dates than the west-
ETTE e,

The first Maya probably reachied Yica-
tin from the southeast, but there s strong,
indirect archeologic  evidence that  they
found @n earlier people already  settled
there who miay or may not have spoken the
Muayy language, but who certaindy did not
have Maya culture. They had no stone
architecture, no chronology or calendar, no
hieroglyphic writing and no  typical Old
Empire pottery.

And herein lies the archeological catch,

H the Maya had found no previows oecu-
pants of the region, the pollery they marde
after reaching Yucatan would have been
the same, given minor varialions due to
local differences i cluy, as they had made
in their former homes in the south.

* T have recently told the sioey o the O Em-
pire cvilization mngd the cause of Its fall s a
“"Gukde Hook to the Rulns of Quirdgua,” pube
Elhnd Ly the Carnegie Tnstitution of Woashingon,

.
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FEATHERED SEMPENT OUARDS
WAHRIORS

TTHA

The wo Heh columns, MTanking the central doorway, &re . repiresentat lon:
af the Mava gord RKoukulsn, patron deity of  Chichen 1t2d
widely apennd mouths e oo the mroond and the tadls above terminate with 1ufi
The reclming humun bpure in [ront hobkds on s belly a fAat disl
Haced by the faithful before entering the ballding

ol [enthers,
wlere diffrrines wen
FREERE Wi

EXChviiled i |0FE-f0rg

Hut such is not the case. H. B. Roberts.
the Camegle Institution’s expert on Maya
ceramics, Ands that the pottery
throughout Yucatian in New Empire times
B entirely different from that used in the
(i Empire region [rom whienice they came,

I'he easiest explanation for this apparent
archeologic parados i that a distinetive
indigenous ceramic art had already been
rlevelnped by previous imhabitants of ¥ uoca-
tan befpre the arrival of the Mava caltural
complex.  The bearers of the Maya trodi-

e |

GO HATHIL

MALAZINE

tiom simply ook
over native siyles
0L pottery—
much the easiest
thing o do—ut
impoeséed the
oier elements of
their own culture,
<ach a= the archi-
feCilure, Art.
calendar, aml
mieroglvpthic writ -
ing. on the earlier
inhabitants of
the region,

THE MAYA HEMN
BEAMUCE AN
THE LEAGUE
OF MAYAPAN

Chichen Itm
in northeastern
Yuralin, later
ilestined 1o b
come the mast
holy city of the
New Emplre.
seems o have
betrn founder] 1o-
wieril the end of the
seventh centfury
and Uxmal and
Munyapan, other
mnporiant cities ol
the north, =ome-
what lnter, per
haps by the emd of
the tenth century.

I i L e T P -

rHE TEMPLE OF THI [he earliest
period of the
former  paossibly

The hencds with poes back to the

Lesser Descent

Tha the twa lutter to
the U Usreater De-
seent.”

Early in the 11th ¢entory the three mos
mportant oityv-states. of northern  Yuca
i, Chichen Ttzi, Usmal, and Mava
pun, established a confederacy called the
League of Mayapan, under which the coun-
try was divided into three spheres of in-
flvence, one of these three city-states being
pre-eminent in each

Under the peaceful conditions which fol-
lowedl, the Mava civilization blogsomed
anew, the arts revivesd, and architectore
Hourzhed as pever before, not even in the
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hevdavy of the Old
Empire.

The facades of the
New  Empire  baild-
s, instem] of being
tlecornted with stucco,
were elaborately
setalptiired  with pen
metric: designs. mask
panels of the Rain
Goel antl other deco-
radive element=,  anid
brilliantly  painted,
while sculpture as un
ngependent arl seems
o have languished
being used chiefly ss
an adjunct to architec-
tere, The Mayu were
nt peace, the country
prospered under wise
leacders, and a true
Renaissance flowered
and endured for two
centuries,

THE MEXICAN
PERIOG

Toward the end
uf the 12th century
the League of Maya-
pan was disrupied by
a fierce quarre] be-
tween Lhe rulers  of
Chichen Itza nnd Ma-
vapan, 'xmal, stund-
ine on the side lines,
watched her former
allies fight it out,

The *"Troe Muan™
of Mayapan, -as the
ancient Mava called
their ruler. Hunnac
Ceel (Phate XXIT13,
finding himself hard
pressed in the ensu-
g war, brought over f{oreign allies from
the interior of Mexico,

These were not Artecs, nor perhaps even
Toltecs, who preceded the Aztecs in the
cenbral Mexican highlands, hut more prok-
nbly a closely allied people speaking a dia-
et of the same language as that of the
Aztees, namely, Nahuaatl

With the aid of hi= Mexican allies, whn
prossihly introduced the bow and arrow into
Yucatin, which in turn may have beoen
partly responsible for the victory which fol-

"_.-r 6|

KELIEFa SHINW

Fach of thi

Chriglially  the eyes
WETy

HUNDATIS OF WAREITRSE., MU

or resin b lorm Ehe g,
eelinf was palnted a0 variely of Lright color=: red, blue, green, yvellow,
Bbvewn, ancl alsn bhiek and white

Wl ALTEE

bt =ik o these reclangular columms o the northwet
colommade 5t Chichen Itz & carved fo represent o Gehter i full regabis
1 vinie
madde of fncrusiations of white shell with sadall crcles ol black mtch

rEides were cooredmely Ofelibe, lor they

Fimally, a5 m all other Mavo sculpltures, the

lowed, Hunnac Ceel defeated Char Xih
Chac, the roler of Chichen [tea,

Though the {ragmentary pre-Spanish
chronicles are silent on the point, it ap-
pears highly probable. nevertheless, thar
(Chichen Itzd was given to the Mexican
allies a5 their share in the spails of war,

Durmg the closing period of Chichen
[tza's history (the 13th, 14th, and first hall
of the | 5th centuries), the city fell under u
strong Mexican influence, clearly reflected
in s art ond architecture.
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THE THRIEE N &5 HREACH COUENTRY VILLAGES

sChogls iy Yurstsn are of three kinds. some Federal; others State, and g few private Fhin g
af t'ate, two mibes from the rudtis of Chichen e, & g Federal scliool

A JALUTAR FIGURE ADGENS A LIMESTOXE (MFTCRUNF NEAR THE HACIENDA AT

CHICHEN ITEA

Repeesrniations of thi= anmal were Tmportant In Mava svmbollsm, Capes breechelouts oo
himcldresses made of jaguar skim are frequently portrayed in reliels amid wall palitings, s also

doiible- or single-headed jagunr thrones
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As a resull of the breaking up of the
League of Mayapan, Chichen Ttza seems to
have acquired a new and non-Mava dy-
tiasty, which introduced a new religlon, a
new art, 4 mew architecture, and many new
customs and idens.  Hecause if 1% il
blending of the two most important native
cultures of North America, the Maya and
the Aztec, Chichen Tt was selected by the
Coarnegie Institution of Washington a8 a
center for intensive explotitions,

Excavations begun there in 1924 have
continued  ever since. Many  imposing
structures: have been revealed and o flood
of Hight thrown upon the life of the New
Maya Empire (pags 620].*

Chichen 1tz hns an abundant water sup-
ply, which doubtless, from the beglnming
of muan’s cccupation of Yucatin, predeter-
mined that an important center of popula-
tiin should grow up there. The <ite is pro-
vided with two cenotes, each more than 2
fect in diameter, with the water level 90
feet below the ground,

The city takes its name from these two
natural wells, Chichen [tza meaning i
Mayn “The mouths of the wells of the
Ttwa.™

One well, the Xioloe Cenote, or Lizard
Well, in the center of the city, had two
mosonry stairways descending its precipi-
tous sidies. The Xtoloc Cenote was used
as the water supply of Chichen [tm in
ancient times, but the other cenote, at the
northern end of the cty, served o far more
sinister purpose.

This was the Well of Sacrifice, and into
its gloomy depths in times of great national
necessity, such as drought, young maidens
were hurled at daybreak as living sacrificial
victims ([ Plates XVI1 anid XVII).

The Spanish chronicles naively ohserve
that if the girls managed to survive until
midday, ropes were lowered to them and
they were pulled out. Then they were
questioned as to what the gods had told
them was in store for the lled, whether an
ahundant wear or famine. i the deities’
reply indicated the former, there was great
rejoicing, but if the latter, stones were
hurled into the well and the people fled
fram the place with loud cries.

Not only were human sacrifices fung
into this Well of Denth But also the most

highly prized possessions of the Tt people:

 #*8ap "Chichen [hag, an Apcenl  Amencan
Mecea” in the Ninmwarn Grooarmne Madarixe
January, 1923

THE NATIONAL GEDGRAPHIC MAGAZINE

jarde earplugs, noseplugs, beads, plagues
and pendants, gold beads, bells) plagues
and rings, copper bells and rings, carved
hones, shells, elaborate weapons of woid,
pottery, and mosses of the sacred copal
ncense,

=ome of this materigl was recovered
thirty wears ago by dredging, uid now i5 on
exhibition at the Peabody Museum of
American Archeology and Ethnology, ol
Harvard University, Judging from the ob.
jects recovered, practically the entire cult
ol the Well of Sacrifice would seem (o have
bern of Mexican rather than Mayan iniro-
duction at Chichen ltz4.

FEATHERED SERPENT BEITY

The patron deity of the city in late Mexi-
can times wins Kukuolean, the Featherod Ser-
pent, a direct Maya translation of the Mexi-
can deity, Quetsmlcoat]l, immortalizsed by
Genernl Lew Wallace in “The Fair God.”

The feathered serpent columns, which
guard the portals of 50 many of the temples
at Chichen Ttk | Bl6]: the Atlantean
column allars (page 596); the so-called
“Chac Moal” statues of reclining human
fgures; the stone fretwork roof ormaments,
the jugunr and eagle smiptures, the tur-
quoise-crowned figures in the reliefs, and
the exquisite turquoise mosaic plogues, of
which four have been found at Chichen
[ted; even some of the hieroglyphics—all
are Mexican importations,

Moreover, the ball game, though of Maya
origin, #s plaved at Chichen 1tzd had a
strong Mexican flavor [ Plate XXTIIT), 1
fact, during the last two and & half cen-
turie= of the city's occupancy, Chichen
I, under the stimulus of itz new rulers
and the new religion they had introduced,
with its spectacular rite of living human
sacrifices hurled into the Sacred Well, be-
came the most holy place in Yucatdn, a
center for pilgrimages from far and near.

During the 13th and 14th centuries, as
a result of the fall of Chichen [tzd and
the end of the Leagoe of Mayapan, the
Cocoms, ritling house of Mayapan, became
the lenders in the nocthern half of the Yu-
catdn Peninsnla. _

By the clever ient of compelling
all the other Mayva chieftains to reside nt
Mavapan, the Cocom capital, and to arl-
minister the affairs of their respective towns
amd villages through deputies, the succes-
sive Uocom rulers in efiect held the other
Maya chicftains in hostage while they

THE PATRDN
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O Xanpannl Ceeoyfrapilin Y FPurmiing by H. M. Flerget

i HICMAN SACHIFICE 15 HURLED INTO THE SACHED WELL

Vioung girls were Bang intdg the plt nt davbreak in times of deought o other natiann] crises 1
intercede with the gods i behali of the Ttea tmbe.. H they sorvived the Bldoot plunge, they were
hatthed out at goon and questioned 235 1o what'the gods had inostores 1 the maidens 1mled to reapgear,
it wan innsilered mn evil omen: rocks were thrown obo the well, aod onlookers Bed with oo

lamentativns. The sinlster place i 3 natural hole inothe limestone, 180 et across | Plate XV
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YUCATAN, HOME OF THE GIFTED MAYA

pursued their 1yrannical way, backed by
their powerlful Mexican allies.

Finally, in the middle of the 15th cen-
tury, after two amd a holi centuries of
increasing appression, the Maya, goaded to
desperation, banded under the leadership
of the then Lord of Uxmal, Tutul Xiu, and
attacked Mayapan.

The city wus ¢ Fturﬂl and sacked. The
riler and all his family were slain, except
one s, who was absent from the city st

the time, and Mayvapan was dupupulmed_
A curious result of this war of | L
ence wis that both vanguished vic-

tors abandoned their former capitals and
established themselves sleewhere.

The Cocoms, under the leadership of the
single surviving son of their roval house,
founded their new capital at Tiboldn, in
the morth-central part of the Yucatin
Meninsula.

The Tutnl Xiu, although wvictorious in
the recent wor, abindoned Usxmal, where
they had ruled for about five centuries,
amd founded thelr new capital at g place
which they nomed Maonl, mesning YTt i
tniahed,”

The rernainder of the Ttza not only aban-
doned Chichen [tz but withdrew entirely
from the penmsyla, migrating southward
mnto northern Guatemala, whence the Mava
had originally come some siX or seven cen-
turies earlior,

There, om a penmsula at the western end
of Lake Peten liza, the [tzf established o
new capital called Tavasal., And there, in
1525, the [tad viler, Canek, was visited by
Hemnando Cortez on the Iatter's heroi
march from Puerto Mexico, Mexico, an the
edge of the Maya country, across northern
Guatemala and southward to Honduras.

This last Independent hranch of the
Mayva managed (o survive, becaose of their
extrettie isalation, for another century and
a half, until 1697, when they were finally
congaered by the Captain General and Gy
ernor of ¥ ucathn, Martin de Ursua v Ariz-
mendl,

THEN CAME THE SIANIARDS

The loregoing brings the story of Yuck-
tan down to the heginning of modern times
and the epach of the Spanish Conguest.

W. H. Prescott’s stirring accounis of the
ronguest of Mexicn by Cortez in 1321, and
uf Peru by Fronvieco Pizarro in 1553, are
fumiliny to most readers, but the conguoest
of Yucatan by the two Frunctson de Mon-

XY

tejos, father and son, from 1527 to 1541, is
less well known, having had no Prescott 1o
chronicle it« heroic achievements,

Francisco de Montejo, the elder, was one
of that band of valiunt Spenish hidalgos
who sccompanied Cortez to Mexico in
1519, This expedition touched at the
Bland of Cozumel, off the northeast coast
of Yucatin, early that vear, and also at
places pn the adjoining mainkamd,

These visits constituted Montejo's first
real scquaintance with the land of which he
and his son were subsequently to become the
conduerors, though he had seen Yucatin
the previous year on Grijalva's expedition.

Later, when he was in Spain on a mis-
sion for Corter hefore the Spanish King,
Charles V, Montejo obtained from his sav.
ereign the right to conquer the Province
of Yucatin at his (Montejv's] own cost,
in return for which be was 1o be named
Adelantedo of the new province; the title
tr descend o his heirs, and he alse was
to be given a large grant of land in recom-
pense for his origingd outlay,

The first attempt to conguer Yucatan in
1527 failed, as «id the second, in 1531,
but the third and last attempt, in 1340 and
P54, was successiul,  The arniy, under
uunlqn the younger, landed at Champotdn
on the west copst, proceeded northward,
and seized the Indian town of Kin Pech
(Campeche). The Spanish willa of San
Fruncisco de Campeche, founded there in
1340, i the oldest permanent Spanish set-
tHement in the Yucatan Peninsula,

From Campeche the army pushed on to
Mérida, the ancient Maya l:lhr of Jehean-
giho, where in the middle of 1541 Montedo
infhicted a croshing defeat on & coalition
ol Maya chieftains, which brought about
the sarrender of the country, gnd here, on
Janunry 6. 1542 (Old Style), the nohle
anid loyal city of Meéridn was incorporatesd
by Montejo the younger (page 633),

Yucatan remained o provinge of the
Crown of Spain until the Iniependence
of Mexicn in 1821, and his sinee been a
part of the Rt'j:mhhr of Mexico,

The secomul city in size in the peninsula
is Campeche, capital of the State of the
same name, which has a population of about
18,000, ll it more Spanish in character
and -less modern than Ménda (page 6371.

It nirrow streets with old  colonial
hotses: the section of the wall, which for-
merly surrounded the city, now preserved
only on the band side: the land gate facing



RELIEFE AROUND THE BALL COURT AT CHICHES ITZA AR
NUT WELL PREESEERYHED

The shzhtly sloping fures of the behches 31 the bases of the walls hear some
ol the finest sculptured fietres in the Mava e
fuchiting mes marching toward a centrally placed altar.
represeiiled decapitaded warriors with steeams of bloond spouting from  thetr
necks;, the streams terminating m zerperi heads

sirvier] humgn hends

toward Mérida, equipped with portonllis
moat, and drawbridee, the lnst long since
lowered for the last time—all are strong
retminders of o day when piratés plisd the
spanish  Main, landing and looting the
H['I'-'il!!i-.h sl lowns,

YICATAN CANMINS ITER ONIA LN
Gt Iy OENE BAREET

YVucatan virtually is depenident upon o
single industry, What wealth has come 0
this isolated region during the past foriy

THE NATIONAL CGEOGERATHIC MAGAZINE

years has  been
through the fiher
nbtained frun
the Agave  fepr-

crovades, o refative
o OUr own o oen-
tiry plant, which
seemis 1o be per-
fectly adapted to
the stony, shal-
low sail of north-
western Yucalan,
the principal
gidal belt of the
PEnmnsu .

The flther is
known locally ns
henequen, after
it Azbler  narmie,
'I"iblnlt:ur{iu]]:.'_
howewver, i1 1s
mlled <isal, niter
the mame of o
small town on
the northwesi
CrRIST (=g maj,
e 5930,

When John L.
Stephens;  Amer
i-l.'l"'l “"H"l.'T'II‘E'r_ ST =
nteur orchenlo-
wist, and diplo-

mad, visited 1he
péEninsula in
1334031, Yuca-
4n wis Enown

s Lthe poorest
state m the Ke-
pualilic of Mexijio
The land was
largely ownedd by
a landed aristoc-
racy of some 60
families, amdl 1he
Indians mostly
lived on large
kaciendas, or vstates, uniler g patromal sys-
tem of pennge mule possible by lezallzed
mdenture for dedi '

By law the Tndian could not leave the
service of his moster so long as he owed him
anything. Since the master kept the hooks
and since the Indian's peed for monev was
constant-—now G christening, now a maor-
riage, now a burial or in occasional Mase
he was practically never free from debit, The
delil even: descended to his children. Thus
the larger estates never Jacked for labor,

[Py

il of pormesusly  diiean]
In severn] plagdes ars

senr-by. firares hold the
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VIRITORS IO THE CHICAGD FATR OFF [R03 BAW A FACSIMILE F THIS PORTA]L

These nroudes nee ot uncommon o the roined citfes ol north-centoml Yumbhn, eoample:s
maving teem found at Uswnal, Kabah, Chichen 1trd; and Tolum, ss well as bere 01 Lalma, They
i (o nave served g ocerpmaniy] ontrunces of gatewssys Lo sacred eoolesures,

THIS DANCE USUALLY TASTE ALL AFTERNODN AND EVENING

~ Ewvery fiestn has it= badle ubder thi arched porch in front of the town hall (paze 641). The
jcirts wene embriddersd dresses and brillfant scarfs with bright silk bows st the buck of their
hair, The men express their lowve of color in lavender, blue, pink, and yellow shirts, with silk
handkerchiels of every shads.
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TIIE CATHEDRAL OF MERIDA IE ONE OF THE FINEST IN THE REPLBLI

Fhe butkling, located an the enst side of the mmin plas. was completed 22 venrs belore the Mardotes
lancded atb Flstmouth Bock The muiestic dignity of the fdave, Nanked by six enormous platn, round colomns
m epch side, 3 Bapplly not spolled by o centrally placed choir; s are 30 many of the aother enrly Spammsh
churches. Ta the rzght & the {ormer padace of the Hishop, now med as o Government hallding. Yuodhn

(e oldeet bishopric In. Narth America
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CHILDREN S0P AT “"TLEPHART CORNER

In Spanish colonial times: the Tndiams  could
fil read, amd effivis of animols ond frodis weere
W0 U ks stredd, slpns on the roods of cormer hiotises
ab MeEndn. Very lew of thee pelies femaln, a
syslem of numbering having replaced them.

THE NATIDNAL GEOGRAPHIC MAGAZINE

\odittle sugar was raised and exported.
But Yucatian could not compete with Cuba
m this fiedld and the peninsula remained
seli-supporting  agricultoral  community,
consumimg what it ratsed and raising mostly
oot gt cattle.  Sizal ‘was grown for the
excellent fiber mnoits leaves, but the demuod
was limited.

Before 1897 the fiber wsed in makine
binder twine for harvesting our great Amer-
iwan wheat crop had been Manila hemp.

One of the first results of the Spamizh-
American War was the cessation of ship-
ments of Manila fber to the United States,
[mmedintely began the search for a satis-
factory sobstitute 1o be used in binder
Lwire,

The Agave fowrcrovder of Yucatin, prow-
ing almost next door, less than 600 miles
south of New Orleans, whs cheap: its pro-
duction could be stepped up, and it had no
natural ememies to interrupt production,
no killing frosts aor blights, s chief Neme:
sis was fire, the danger of which could be
mire Or Jess eliminated (page 6395,

During the war, Yucatan fber wae in-
creasingly used in binder twine in place of
Munila. hemp and worked admirably,
However, after the war, when Manila hemp
agam appeared in the American market, it
did mot replace sisal (page 640),

Discovery of oil could not have been
more revolutionary in its effect on Yuca-
tan. Familics became millionaires almost
overnight. The price of sisal, which had
peen  about hve cents bejore the war,
duubiled in six munths, The crop wos raised
50 cheaply with peonage lnbor that, alter
the war was over, by the simple expedient
of always keeping its price just below: that
¢f Munila hemp, the Yucatecan planter
casily held the market,

THE GHEEN OOLD OF YUCATAN

Those were the bonnnza days of Yuea-
tire. Under the wise administration of Gow-
ernor Olegario Molina, Mérida was swiftly
transinrmed  from a backward provincial
town into an attractive modern city.,

Before the sisal prosperity, the unpaved
streets were Inkes of mud and water in the
riny season, hillowing clouds of dust in the
dry months, All year round outcroppings
of the native limestone mode them all
but impassable for vehicles except large
wheeled difigencias and carts, By an export
lnx on every bale of si=al, Méridn wis
paved with cement, brick, and asphalt in
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LD
When

CAMPECHE TANGLIISHES BESINDE ITS EHALLOW

il
==X

Cimiiprrinin Meirang Aerzdiri
GULF

commerce departed for deeper romdsteads, the port fell imto di=ose amd only the wall
bradlt to probect the ity ppainst the mids of the luccahests fematned
g0 Rehigh that 3f ket out ot ondy pliates sl sen bieoezes o

This hgrraer bl bwen il
ati]l sl A0 vesrs sgo Jt was Torn down

exiept for n-small section onthe land =ide { page 6311,

less than four yesrs,  Warerworks were
Lutlt and palatial mansions of the sisal
aristocracy were erected along the Paseo
de Montejo, Meénda's Park Avenoe,

Fine conches and horses were imported,
lnter aptamobiles.  Planters and their fami-
lies traveled in Burope, returning  with
maany trunkfuls of Parsian creations for the
pre-Lenten balls of El Comaval, which
New Orleons celebirates as the Mardi Gras.

Loxory, splendor, princely masmincence
were rife, and still Che greon gold Continued
to Tlow,

However, in 1915 the Mexican Revolu-
tionn, in the person of the Carranza general
Salvador Alvarado, hit the peninsula, and

m 1917 the [Tnited States entered the 'Waorld
Woir,

Almost overndght General Alvarado con-
splidpted the moarketing end of the sisal
melustry o 4 single selling agency, to
force higher prices from the American pur-
chusers,

INDANS EMANCIFATED FROM IFEETS

The (Gowvernment undertook to market
Lhe sisal crofy, and since the Governmend
controlled all the railroads in the peninsula,
antd wharfage and warehouse facilities af
the part of Propreso, thuose few planters
whio refused ot first 1o sell to the Govers-
ment mitrketing agency found themselves
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FEENEUEN, (R SISAL,
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a

I5 THE GRIIEN GOLD OF yUcAaTAN

This bake of henequen Aher, rendy Tor shipping sl the Hesoends Chich, nesr Méride, will be

carried by autotruck to Progreso, the port of Yoeabdn, and thence shipped to New Orleans
there §1 -will be sent (o & fGictory making himbre twine, Eventusllv B will find ith wan

From
it Lhp

farms of the wheat bolt, where it & wsod in tviog the cercal into shocks (puses 633, Gi0)

unnbde to obtnm freight cars to move their
crop.  Soom they, too, signed on the dotted
e,

General Alvarado did not stop there, He
wiped oul the debts of the Indians to their
masters, and the former, no longer bound
ty the plantations by debt, began to poam.

In the meantime, the bumper American
wartime wheat crops of 1917, 1918, @l
1999 lifted the price of =2:al sky-high.

Whereas the highest price paid for
Yucutan fiber during the Spanish-American
War had been 11%; cents a pound, Alvarado
advanced the price to 19" cents n pound,
American farmers, in spite of UIE aid of a
Congressional mquiry, had to pay,

But Alvarado allowed the h-_-l|_|]f:'-s=. planter
anly 7445 cents a poumd for his- sisnl. al-
though the cost of prodoction had advanced
sharply after cancellation of the laborers
dehts,

When I first visited Yucatan in 1907,
the Indian wos receiving 25 cents for culiing
a thowsand leaves of sisal, bat in 1918 he

demanded and got $1.25 per thousand
ltaves. Ewven at these all-time high wages
he would work only one or two doys o week.
The rest of the time he guietly swung in his
hammock ol watched the world moll hy.

In thime days one aw the amazing eco-
nomic paradox of an increasing  demsend
andd a rapidly rising price accompanied by
a diminishing supply. bhetatuse of labwr's
refusal to participate in the golden harvest

The altitudinous price of Yucatan fher
brought other ficlds into production, prin-
cipmlly in arens of Africa, the Bahamas,
aadd Ciba, 50 that when the buttam dropiped
ol of the maorket after the war, prices
plunged to new lows from which even today
they have only partially recovered,

CHICLE HUNTERS FOUND TMPORTANT SITES

Though Ly no means the poorest State in
the Mexican Republic, as Stephens called
it n bundred vears ago, Yocatin is very
far indeed from having the largest income,
as it dic in 1918, Thus, for nearly the last
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THE TINY CHAN YUK L5

Mignine “smul]l wrist,
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by the author's wile: in 19335, Thes
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i= Mivi mnme olivicusy
Twn ol these mative deer were presente] to the SNatlomal Femlogical Park,
wickn Drouaghi
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et Warnhineton, I
ficldd uarters of the Carneme Instiin-
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1o 1he

Dlogy 'of Washisston at Chichen Itea when thiy were very voune, ooe of them oaby two weeks ol

Thedr mathees ol been kblled
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four dlecides sisal has been the ' most
portant  economical snd social Tactor
COREEmMIEary Yucatan history.

Yucitan's second most important indue-
try. J3 chicle, the only commercinl use of
which is to make chewing gum “chew,”
Chicle is abtained from the sap of the so-
pate | zapodilla) tree. When this sap is
boiled, it hardens and forms pure (un-
swoelened, unllavored) chewing gum

The sapote trees grow most abundantly
in southern Yucatan, Campeche, ond (i
tuna  Roon, where Mava ruins are maost
UTRErOLs,

For many years the writer offered the
chicle bunlers rewands information
leading to the discovery of new groups of
ruins buried in the dense forest hinterland
As n result of these rewards, o number of
impariant archeological s=ites have been
iiscoveredd.

The moderm Mava, who still  comprise
probably hall the population of the penin-

frar

by Imedian bomters.  Bath thrive indhedr new home in the Tniled Stales

suln, are -J.'wu[u] {riendly folk, endowed.
in my opinkon, rie likable qualities
than any other Jru!i;ul peaple,

Ihey e short in stature, the men aver-
aging abwout 5 feet | mnch and the women
only 4 feel 8 inches. All "-T'.L}"l. nave ex-
ceedingly broad h:'1r1:., which i3 probabily
their most marked physical characteristic:
their honds and feet are small and beaut:-
fully formed.

Add to this eves nearer black than
brown, a strong, well-formed Boman nose,
an equally well-lormed, expressive mouth,
und a skin of dark, golden brown, with
wirt high Lights, and you have one of
tht handsomest native races in Americn,

They are cheeriul, friendly, not cuscoel-
some even when drunk, exceedingly clean,
home-loving, &nd, when the need arises, -
dustrimis,

The Maya home conzists of a palm- or
prace-thatched bt with sides of =aplings,
which may or may not be daubed with
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"LOVE SEATS" INVITE

THE NATIONAL GEIOMGEAITHI

MAGALINE

L BEST IN MENIDA PLAZA

These conerete equivalents of an American lvorn chalr popular in thE couniry 1o the nineties are
Poand B muay public sgliums 1o Y ucalas,

miwdl. These are rectansular, with rounded
ends, psually about Z5 feet long, 10 to 12
feet wide and 13 [eet hioh Lo the ricdoe

pirle of the steeply sloping roof.

There are no windows in typical hopses
and only two doorways, one im the middle
of each of the long sides, directly opposite
efich other (Plate 1V

Doors ysuully are made of woven withes,
Directly behind the house i3 a lean-to, the

Eahen., whirh serves as the kitchen. The
house proper has only gne roem.
Fumnifure comprises hammocks, which

are mlled up on the rafters doring Lthe
day, a few low, comlortable staonls, o table
with 1he hgore or painting of o smant, oflén
surrounded by colored pictures from  obd
American  magazines, coatalogues.  even
rplendoars and rotogravare sections of news-
papers, and artificial owers.

A\ hox or tin trunk may hold a few valu-
ables, the women's gold chalns and fiesta
jewelry,  Fregquently thire = a0 sewing ma-
chine. Above the rafters corn, beans, and
afile anid ends are stored,

Evervhody sleeps In this combination
living room, bedroom;, dining room, @
-i'i1:1|'n'1_ frequentiy two to @ hammock, with
the dogs lyme beneath and occaziomally a
sedting hen moa corner. T he men and bovs
of the family eat in the main house, oo
the women and girls in the kitchen

[ 'he Mavia Indian = devout, He was in
anclent times, when. under the direction of
his own priests. to his - own. 2ods he reared
rremendous stone pyromics and  temples,
the riids of which by the thinSands now
e buried m the [oeest= from northern X u-
fatan o the hurhlands ol Guatemala

CHILD'S NAME INDICATES BIRTHUIAY

He was equally devonrt doring the Span-
izh cnlanial period, when, onder the super
visinn of the Froowizean fathers, he built
||"|-|' PRI | ;"Il.lll. I:'III."'- -.:f!l|. '-;||-.'Ir. JI' I b [N p NI
teries with their clotered courts, and ex-
chaneed his own pagan deities for the White
man's God. Ewen today much of his own
former religious beliefs colors his compre-
henston of the Uhurch's tegehings,
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He names his children not for himself
or his wife or olther members of the fam-
ily, but for the nume of the sgint on whose
diay the child happens to be bomn.

There 15 an almanac in Yucatan called
“El Calendario de Espinosa,” from the
nafme ol [t= foonder. This has Been pub-
lished since 1424 by succeeding generalions
of the Espinosa family and s the source of
all given names used by the Mava., The
name in practically every case indicates the
birthday.

Moaya fiestns are usuually those of the
Church, the biagest fiesta of the year in any
village being the day of its particular pa-
tron  siint.  These patron-saint fiesias
usundly last 2 week or ten davs, culminat-
e on the saint s day.

They supgest village fairs. Booths are
set up, games, shoating galleries, always a
superannuated merry-go-round, and a bull
ring, while unider the hroad cloisters of the

town hall there are |ndian dances morn-
g, noon, and night {page 6341,

DANCER NOT CONSULTEID ARDUT TARTNEN

The Maya dances of today are not those
af the old times. The latter were
thought by the early Franciscan fathers to
be immoral, pertaining to the Devil, and
they were speedily replaced by Spanish
dances, such as the jerana and the supoteo.

Though the Indians dance in couples, 1t
i congidered improper if the partners touch
each other.

The man, with his hands hanging at his
sitles or ane hand resting on his hip, circles
slowly about the girl with o shuffling step:
the latter bobs around still more slowly
and less pymnustically. The man does not
pick out the girl with whom he dances.
This highly important duty is performed
by a sort of master of coremionies, He asks
the girl 10 dance, escorte her to the dancing
floor, and then selects her partner without
comsulting her,

The man commences dancing and pres-
ently the girl joins him. The muosic keeps
up until the lust girl has nodded curtly to
her partner and returns unescorted 10 her
L

Formerly it was the custom for the Mayva
bovi, when some girl was exceplionally
graceful, to take off their broad-brimmed
straw hats, in which they vsually dance,
and crown the fair beidedore with them.
sometines o really beautiful dancer might
have as many as four or five straw hats

(43

pyraniided on her bepd during one dance,

After she had returned to her seat with
the hatz in her hand, their respective own-
ers came [orward and boughtl them back
irom her, each giving her two or four
reaies, as their pocketbooks permitted

These deiightful old customs mre poss-
ing; however, and now “el Tfox" and el one-
step’’ are beginning to displace the morve
picturesgue jorong and sapafco.

But the chief business of the Maya man
todday, us it has been of his forefathers for
century alter century, Is-to riise comn for
his family, and the chiel occupation of his
womenlolk today, just as it was 4 thou.
sand vesrs ago, is to pare that corn into
tortdliar for the family’s daily meals.

The way each goes abouwt his aor her
task has remained practically  unchanged
throughout the intervening centuries. T he
man how has o steel ax and moachete o
fell the forest, instead of ringine the trees
with his stone ax. His wife, when she
lives in a village, takes her own comn to
the local mill and has it ground for a few
renlavay,

In the remoter villages a few women hive
hand-tumed grinders somewhart like o amall
caffee grinder, but the great majority =il
s o siab of stone with 2 stone grinder held
in the hand (Plate VI

An important task fating the Carmegie
Institution nvestizators in Yucatio has
been to determine what the dietary of the
average Maya family was in ancient times,
a0 that estimates may be made of the for-
mer population Yucatidn might have sup-
ported with the system of agriculture then
etmployed.

THE MOFEEN MAVA MENU

The best approach 1o thit important
question has been to study the dietary of
the maodern Maya, which, in spite of the
mtroduction of - certain Evropean  foncls,
chiefly snimal proteins, such as beef, pig,
ol chicken, seems to have remains] much
a5 it was in ancient times,

The relative percentages of carbohy-
drates amd animal proteins are probably
about the same today as they were before
the discovery of America.

While the animal proteinz of the modern
Maya come chiefly from beef, pork, and
chicken, in former times they were detived
principally from deer, peccary, amil wild
turkey, all abundant.

The affectionate. nickname the Mava



I'HE

Yucatocnn horses are small
marrow, the =dewilks Jes

fELiel]l Cormeres aee !..I

profubis

Elan 4 3
wlerlds coflles
oat Turng

GATIVE] eenl {0

gave (o their country in ancient times was
“The Land i the W Id
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Fxhnustive stucdie

the Mava, dielar

by different tmvesti-
gatars In owvarwous parts of the peninsuln
all yielrl the same result; from 73 to B3
percent of evervibhing the overape Maya
eats s cornm o one form or another

The remaining 15 to 25
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chocolate, honevy (which s his sugar)
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CONSERTS ol frapn's

vocareld study of Mava apricultore Ly
agronvimc experis has established two in-
teresting facts,  First, the simple system
ol rasang  oorn practiced today throoesh-
put  the Yueatin Peninsola  wonkl  sop-
part indefinitely, without the necessity o
mmporiing any  food whatsoever from 1he
outsice, o moumupm of five times the pen-
insula’s present population of about 400 -
WU, or b least two omillion people.  Sec-

Ly, Loy SuUpgsari the avernre family of Ove,
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a Maya Indinn has to work in hi=s corp-
field altogether only about sixty days ou
of the entire VT .

The first fact easily accounts for the more
numerous  popldation which undoubtedly
occupied  this  region in pre-Columbifar
LIeS, A% Codnpafen wilh '.-l-i.l._'-': andl Cha
socutid as clearly explains how the ancient
slayva found tme to build their muny citie
ol Cut stone

\m environment admirably suited to the
Aava system of moising corn, which made
the food quest relat viely simple: a supe
abundoance of excellent and easily gquarried
|I|':I|"iiI|:_' I‘-'I.I]l:':E-LJ. e i-,l{.|_| ';|-:|:,|-_';-[||;||'_
whith when burped gave them Hme for
their mortar md [rmished o
mar] gravel that served as sand:

REE=T) MR I
wise |eail-
ers, who developed a highly efficlent giw-
eronmenial orguniation under which' large
}|1I|||I| works WETE |||;|__l|_r||*|| ;|_:||‘| Srcessi

| .1rriL--| RENR

and, Anally, the native genios
ol the Maya themselves, elevated and sus
bainedd by o ledty redigious philesophy
these nre the principal factors that made
the Muayva civilization the brillinn
cultural achlevement of anclent America

MEsd




NEW ENGLAND SKI TRAILS

Snow and lee Sports Transform Whittier's

Winters

ol Snowbound Seclusion Into Seasons
of Outdoor Reecreation

By Davie

UCKERMAN'S Ravine, one of the
I most fumous skiing spots of New
England, looked i the first plcture
| saw of It like the drexmland of all dub
skiers. It seemed 20 hig and roond and
comfortably full of snow that | thousht it
would be simple to climb up one side of the
huge snow bowl, zhoot down into the bor-
tom, kill my spesd by eoasting up the
farther slope, and then turm and repent the
performance as long as the thrills lasted.
When actually 1 stood, a4 winter later,
my koees trembding with the fatigoe of
climbing abwout ooe third of the way up
lthe headwall of Tuckermun's: Rasdne on
Mount Washington, and gazed down at
those terrifying distances, T remembersd
how ns a small boy I went 1o a lake for
swimming., intending o0 walk boldly be-
neath the water, see the fish swim about,
and then walk out
Arrived at the lake, 1 wias badly fright-
etiet] when my big brother tried to pull me
aut into the water.

FASY TRAVERSE: TINHEROI PUT SAFE

I was stared m Tockermun's that frst
trip. 1 il manage to ki down  from
where | had climbed, but not in the beil-
hinnt schwss (page 646) 1 had wvisioned,

Instead, | took it in an unherolc series
ol easy traverses, eigs and mis, saving all
attempts at anvthing but stopped turns
for the humbler gradients of the vast snow
apron thal fans out to the lttle headwall.
an efghth of a mile below

True, T had picked the worst day of the
vear to skioin Tuockerman's. It was the
day of the 17, 5, Eastern (lympic ki trials,
March 31, 1935, and a thowsand people.
spotting the ravine, whkled the hazards of
collision to the terrors of terrain ( paze 636),

A thousand feet it I from the lip of the
headwall to the floor of the ravine, just 30
feel less than the drop from the observation
tower of the Empire State Building to the
street |

That afternoon 55 comlesiants started
from the ¢one on the top of Mount Wash-

A5
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ington, ran down jts 45-degree slope, slowed
at the lip of the headwall, and then slipper
over iks rim and shot w1 dizzy speed down
itz sheor s1 -

Alexander H. Bright. seeded number one,
touk. the cone straight, shal over the rim of
the headwnall, fell 20 [éet. landed facing
the wrong way, matle a complete jump turn
(page 6G538), traversed, tumed for the oon-
trol flags high on the slope, and schwssied
tir the finish in 1| minute 36.2 seconds from
the top of the mountain.

Johin Darrance, elder hrother of the
Olympic star Richard Duorrance, made a
singie traverse and ran the headwall
straight. "His speed was so terrific that
his lege faidled beneath him, and he fell
almost ot the finish, He lay there for an
awiul second, staggered to hiz feel, and
ﬂl{lli on through the finish flags for & time
of 1:37.

The next eight men, in order of times,
viried from 1:42 10 2: 4.

Starters left the summit ot one-minute
interyvals anid the timing was by short-wave
radiv,  More than half the men,. including
champions who later represented the United
States in the Ulympic rices abroad, [ell,
And once o man fell high on that headwall,
he rolled heels over hewd, skis and oll.
iwenty times hiz length before he conld
even beein to slow his <lide,

SKIING OFFERS PERSONAT, THIUMPH

When one has learned to enjuy i, ski-
ing wins an affection akin to that of a golf
nildict for his game, No other sport, il
SEEMS 10 me, 15 80 much o matter ui self.
skiing is essentiilly a solo performance

In my own timited experience, 1 have
1ried many sports,  Polo has its tremendous
thrills, tut, after all, the horse does much
of the work. Stulling has its charms, bul
niso its labors, [ have never ridden o fres
surfbpard.  Perhaps that is as thrilling, for
the sport resemibles skiing. | have wluﬂ:ﬁ
gliders. Soaring certainly is “tops,”  But

even there, the machine introdoces an im-
}:I-H‘E-[Hul] element .
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I suppose the first man to stand on the
top of Everest will have 8 feeling of per-
somnl achievernent beyond that of any other
mountaimeer, Hut in p more humble way,
every skier who stands at the top of a
beautiful, unmarked stretch of new snow,
waiting for the clean, flowing tranck of his
swn skis, experiences that exaltation, [t is
like being the first one out in the crisp
rosty air of an autumn morning, The
skier pets a chance to hreathe it before
anybody else has hreathed it

Racing has its place. It is a thrill 1o
see o well-co-orlinated, confident runner
come streaking down a norrow trail, cutting
i hot cormer by a graceful quick thrust with
his heels and an almost instanlaneous
skididing of hi= skis, which changes their
course; or [0 watch a skier in a slalom
race, Tiding a steep slope in easy schwisey,
checking his speed with broken cristies, or
“tadl-wagging,” taking deep or soft snow
in"a praceful telemark, o steered turm ®

Some racers crowch very low to keep
their center of balance near the ground.
(dthers ride erect and confident.

The most experienced make their control
movements so casily that they seem to float
witile the skis do the tums, “Tempo stufi,”
that, the peme of controlled skimg,

But & person alone in the wilderness,
finding a pair of skis and knowing what
they were, could find fun long before he
found technigue.

As a child on the Kenwood hills behind
my home in Minneapolis; [ learned (o stand
on skis, then 1o walk on them, then to run
on them, then to slide on them, and then to
stop and maybe faull down on them,

The stopping was the hardest part.
still working an that phase of it.

Noo matter what langusge one uses to
name jt, thal sequence is about all that
skiing is. 1 used o crooch down when 1
was afraid of falling, Tt wis 25 vears he-
fore 1 Emew 1 was doing an “Arlberg
cronch.”

I still lose patience when T hear some
fairly good veteran chilline the ambitions

I'm

& “Schuss,” n German word meaning “nsh™ or
Pawoop,” has been adopted by American skiers,
hesth to dederibie the steep slope down which they
shoot straight abead, or the act of skhing thos
"Urisly” 1 an Americamized ablireviation ol
“Christiania," meaning a tern aconmplisghed by
skiddumt the skis. “Tail-wogging™ donoles a zeries
of interrupled cristi;s. A telemark b o (um ac-
complished by steering the skis

THE NATIONAL GEOGRAPHIC MAGAZINE

of & wongld-be skier with a disploy of ski ter-
minology.  Yet even the most kind-hearted
group of novice sklers, each owning ski=
and harnesses irom which price marks have
not rubled off, will regster derision when
they notice some uninstructed wirl or boy
with a pair of store skizs having only the
lesnther loop, or toe strap, on them. "“Toe-
strapper’” s 4 word of open <corm.

CHITOREN AND GINLE HELF THE SMIET

Children always have learned skiing with
only toe straps. Grown people will find
for themselves that tbe straps are gond
for nothing except straight-ahead, easy
slides. A pair of skis which do not turn
with the feet obviously cannot be con-
troffed. I have kind silence for the toe-
STEpMere.

Cf course, when a grown girl comes o
my snow-covered golf course in the wititer
with high-heeled shove and tries to ski, that
is. ssking ton much of toleranie. When
she fnlls and 1wisis her ankle, as:she well
may, her sufféring is 1 just reward for hoer
stupidiiv.

Girls; however, must be credited with
much of skiing's popularity, T suspect
many became interested when attractive ski
rostumes  were  made  available.  They
loaker] <0 swagger in the clothes that they
had 1o carry on, buy skis, bodard the snow
trains, and become skiers. And when all
the: pretty girle were moing on the snow
trains, they were not going alone.

[ have no intention of ever running the
full headwall in Tuckermans. My racing
days are all behind me. The only skiing
championship I hold and cherish is the
neighborhood chumpionship won for riding
down the vertical pitch from the hizh tee
by the bridege on the Wihchester, Mas-
sachusetts, golf course on a single ki with-
ottt falling.

My victory there was due, undoubtedly,
to the fact that | was one of eight children
anel that as youths we frequently had 1o get
alomg on hall & pair of =kie apiece,

[ used toargue with some of our Olympic
shimg stars that New England’s: down-
mountain traifls were tol so importhnt’ g
they asserted. Today there are many,
even same LHympic tacers, who agree that
racing trails are not sufficiont diet for the
best pood of skiing.

To have the world's most extensive net-
work of down-mountain trails, more than
00 miles of them, as New England has.
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fockey Cap at Frvebsrg, Maime, The shiers on the track in the lelt center are nadimg vphall,  Saeh
dovices, bilt an many of New Englind’s most popular runs, save precious time for the exhilarating
dovw il plunge. At the lelt are the fast, tricky slupes or skimmg: at the right. a2 obuggan siade,
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guarantess its popuoltrity as a mountan
runner's paradise.

SPECTATOR TRAILS KNOT FOR TYROS

I like to know that there are fust moun-
in trails handy, if T am having o good
day. But many of the existing trails, de-
spite the #ifort 1 classily them as "expert,”
“intermediate,” and “novice,” vary so mUr.'I't
from day to day with weather and show
contitions that under certaln circumstances
even some of the novice trails will scare
the besinner,

After all, how much multitude appeal is
there in mountaim trails with such reassur-
ing names as “Hell's Highway," “Chin
Clip,”  “Nose Dive,” “Wildcat,” and
“Thunderbolt™?

Thoze #re actually the namee af five
sew England trails. They have spectator
appedl.  People would want to go and
walch others risk their necks on them,
Such names, however, have not the per
sunsive  Jure that  attracts  participants
rather than spectators.

Cibviously, if a steep mountain trail has
plenty of turns, a skier will automatically
slow down when he makes the lums, or in
trying to tyrn he will fall harmiessly, In
either case, he has killed the speed which
cian be so dangerous,

A mountain  trail with such frequent
turms would not be fast enough for Olyme-
pic-caliber racing runpers: most of the
New England down-mountain trails were
laied out acconding to the preferences of
racing men,

Fortunately, New  England hias o
stopped with its down-mountain network,
Skiing, like golf, requires foacilities. And
communities, sensing the winter business
possibilities; have underiaken o provide
syitable open  slopes; woods roads, new
connecting  trails, slopes which can he
Hoocdlighted for nighttime skiing. — The
have constrocted ski tows, American devel-
opments which pull the skier o the tep of
the hill and increase manyiold the amount
of sliding down which one can do in a day
{ Plate VIII).

The snow trains, which brought 35,000
skiers 1o New Enpland skt areas list win-
ter, have created an interésting new prob-
em. It is dificult for the New York, New
Huven and Hartford Railroad, for example,
o locate areas negr enough to New York,
for a one-day excursion irain irip, where
the snow s sure to be satisfactory and

where the skiing 1errain can aceommodate
Lhousands of skiers,

If only the people who arrive on the
train had to be accommodated, that would
not be so difficult, but the whole country-
side seems 1o want to come and ski with
the visitors (Plate VI aned page 659,

The Rrst regular snow train was mun by
the Bostan amf Maine Railroad from Bos-
ten in 1931 That winter these trains car-
riedl 8371 passengers.  Last winter they
carried 24,240 passengers. Fighty percent
ol these pissengers were skiers,

Being nearer the more mountainoys sec-
ton of New England, the Boston and
Malne has p wider cholee of one-diy snow
train  destinmtinns than the Mew Hoven,
However, New York has solved that prob-
lem by introducing the “week-end suow
Lrain.

Such trains bring even the highest moun-
tiins of New England into éexcursion range,
Mount Meansfield in Vermont, Mount
Washington in New  Hampshire,®* and,
when the proposed <kiing areas are com-
pleted, even Mount Katahdin in Maine.

Skiing has had a3 peculinr development
in America. It was introduced originally
by the Scandinavians, with whom cross-
country skiing and ski-jumping were the
vogue.  Cross-country skiing did not cap-
ture popularity in America.  Ski-jumping
i develop here as o spart spectacle.

It was the development of mountain <ki-
ing in Switzerland ¥ amd  Austriz  which
sugpesied 10 New Englanders their own
mountain possibilities.

NEW TECHATOUE DEVELOPED HERTE

The technique of central Europe was
adopted here and our down-mountain trails
were foumd suited to that technigue, - Sub-
sequentiy, they have brought about un even
more  versatile technmigque, ncorporating
both the Scandingvian and central-Eure-
pean methods, plus new ones  developed
in the United States (pages 638, 663).

Today, eross-country skiing over moun-
taipows regions seems to e the coming
thing: A series of shelter huts was built
in the White Mountain National Forest
st summer, supplementing the  Appa-

* oer "Sking (e the New Humpshiee Hilk"
by Fred H. Hareds, Nariosar Geocaarmie MaGa-
Iy Febirpary 1910

| Sen “Skiing in Switwerliond™s Reulm of Winter
Sparts,” 10 Wastrutions in dootone, Nariisay
Geocearme Madazisy, March 1934,
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AROWEREHOGEING HAS ITsS DEVOTIEES

Certain | mountem, areas amnd paths nre
OpEn 1o the snowshoer ane not the skier,

here n==d to be considerable inction at
Appalachinn Mountnin Club meetings be-
tween Lhe dskiers and the olider erowil, whis
swore by snowshoes and u;-|u-—d--| hiving
the club sponsor skimg, Tha! opposition
hus disappeared now and many of the old
ster= are enthusiastic skiers

For extended moanfain (rps the wise
ofyes carry snowshuoes a5 well s skis anil
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SMNOWSHITES AET

After a lieght &l of lethers  shitviess,

snti=fncting fo

pack a pair of ice crampons just in case
they hit 1oy oing.

sometimes more humble thines than
avalanches threaten the comfort of the
wintertime mmentmme traveler, 1 often

think of the adventure that beiell my
(riend Winsion Poie, the ski pholographes

Pote wiis makmg a trap tooone of  Lhe
L. AL OO mountiain calins with hutmaster
Joseph Podge.  They wmived sonking wel
[rom chmbing,

._IIII:‘ [ruel frozen can of beans on top of
the stove, pul the coffeepot in front cof
the beans, then forsot about them, Win
was dryving out his clothes and was stand-
ing with his helt loosened and back to the
stove, soaking up the warmth

Suddenly the can of beans exploded,

MAGIU CAEI'ETS T

IMivtngragh iy B Anthoay Sswar

FAIRYWLANI

v vl Bothe Torest gllords eshillaratme exercive aml deeg
e Jower of omstlbed Nature

knocking the boilimg pot of ooffee over
antl pouring its contents upon Pole's back
I'ote let out a bloodcurdling yowl andd
jumped clesr to the ¢abin wall, [t was
1 week before the blisters healed,  The
heans may still be seen, driven mio the
walls and ceilings, where they staved amd
chriiee

| have watched the thousands of skiers
inmming Grand Central Station of a Sun
day moming in New York, Non-skiers are
amazed. “IUs a fad. It can’t last™ (page
Dl §,

WHY SKIING I8 POPFLULAR

1 think they are wrong, Skiing iz real
fun. It's a =ociable sport. and healthiul
Romance rdes the snow trum &nd romance
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COVEN THE FIVITE AND THEOUGH THE wWiOons

Pusacngeds [rom Ui anonw toalns enjos fhe =leteh and plung mees o hatels and alher werk-enrd
wocnmeernkEions i country toit beines o0 mingl memotess of Whittercs Snaw - Banad ™ T hBiens
merrymutkers have Just armived ot Inlervale, New' Hampsbileg

il
| | i
READY TO HIT THE TRAIL AT THE CHY oF “amisg!”
Sled rmceE with dogi sre becomming imcressingly popolar B Neéew England winter sport sireas
¢ iedd, page LO4 Lhis team Ienm the Chinook Rennels won second place (8 an ingorfant meet
10 o Merw . Hompshice, st wintes
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Wi TER WEAVES T HIFELL AT THE FLUME TRALL IS FRANCOMNIA NOTURH

With o good T af skis ood: pole=. 3 windes [UErTs wrmt b gsadasd titmbis 230 the summit of 8 hull for an
ahtlarating rum.  Mount Liberty looms in the hockeround. The foal of the fimods Flume wheee g Lrsod
cudes dewn rounded granite slopes, i2 just ouf of the picture to the tirht, In winter the water gurgle
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| hiw

sévn youngsters of eight and ning

tackling mountain ski trails with safets
mnd [ know several excellent skiers. men
and women, who ook up the sport atte
their fiffieth rthoays, Skiing = ooca-
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s hEv img to do with th
strikes a glancing blow and then =kis to
=top al the oot of the run-out
“Ihere's nothing to it." said one of my
fumper friends as 1 stood atl the top of the

Lancaster hill,
When 1

COES Yolr 1rm, be SUre YOI

2iis ure Light, take n step ot two to Kick
LR N Y Snow  Of slizh. then bring WTHLT
ak1s andd knees piher and crouch b1

vl are m feally sitting on vour ski
“hase over the crown of the bl and el
her fo, Keepng your bhogly low 1 it wind

FeatsErice,

I'I'- _'n Ml T I.II, bk _.'.- riise :'.-'I'-l- |".I ,-
ciasily to a chair-gitting position, leaning
hands down bhackwnord
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“Lean on the air with your body strajght-
ened out,  Don't worry.

“As the hill comes racing up to smack
vou, wham your skis hard upon it, con-
tinuing to lean forward. In a second yvou'l
feel yoursell skiing aeain, Ride her out
and make p conventional stop when you
have slowed down enough ™

| pazed down those narrow, slippery ski
tracks to the placde where the ron ended
and the air began, and saw the tiny lines of
spectators waiting for the next victim,
They seemed a mile awny.  There was one
awlul, imaginative moment when 1 thought
I might; and then | realized with joy that
I had no skis on my leaden feet,

| watched my friend streak away, o
spiller and smaller dot on the ran, blossom
audldenly into a little failing figure in the
air, andl disappear below the hill line.

The roar of the crowd echoed up the hill.

In a hali minute the telephone tinkled
and we had a reasuring report, He had
landed badly, broken his ski and twisted
his shoulder, but was able 1o walk.

New Enpland's snow sports seison runs
from late December through March, with
good spring skiing in the higher altitudes
on into May. Snowfall avernges 45 o 60
inches in south-central New England and
increases to as much as 173 inches in the
mountains, For 835 days hetween Novem-
her 10 and February 24 last winter, the
temperatore on top of Mount Was n
was contingously below freezing.

Skiing facilities include the regular bulle-
tin services on snow conditions published
tn the New York and Boston newspapers on
Fridays and Saturdays; published lisis of
trails with their clossifications; ski-trail
patrol on race days: Red Cross emergency
caches and rescue toboggans atl strategic
points throughout the mountaing; Hehted
ki EIHEE;M Stowe, Vermuont, and Laconia,
New wpshire; ice-cake enclosures for
winter sun-bathing nt a number of resorts:
and many ski tows (page 655),

OTHER WINTER SPORTS LUEE THOUSANTS

New England hos many other joyous
SE-rrns of winter, We have mentioned sniow-
shoeing, which its enthusiasts term the
prose of motion, as against skiing, which is
the poetry of mation,

Sled-dop racing has begun to receive
amaieur support, Last winter 28 feams
participated in eight races under the New
England Sled Dog Club auspices (p. 661).

THE NATIONAL GEOGRAPHIC MAGAZINE

| adeded up the racing records of last win-
ter in New Englond and i one driver and
hits team had won all the races, he would
have covered 243 miles in 21 hours, 16 min-
utes, 24 seconds. That makes their speed
about a mile in 54 minutes.

This winter the indoer winter sports
carnivals in Boston and New York hope
tp stoge pursuit races with these dog
leams.

Skating is widely enjoyved, with publicly
maintained rinks and skating areas avail-
able. Tee comditions In southern New Eng-
laned are oo uncertain to permit regular
harness horse rucing on the fee or iceboat-
ing [ Plate 1IT). We have a racing club on
the Mystic Lakes northwest of Boston and
there i A fleet at Burlington, Vermont : but
elsewhere only ocrasional icelsoats are seen.
skate-sailing is more commuon.

Fishing through the ice, as practiced
aroursd Paugis Bay, an Winnipesaukes, snd
on Newfound Lake, in New Hampshire, is
a popualar pastimie.

“Bobhowses™ are built, small shacks with
roum for four persons, a table, and a stove.
These shacks are on runners und are used
either directly over a hole cut through the
e, or as shelter from which the fishermen
wittch their “tilts,” gadgets which till and
show a flag when o fsh takes the bait at
open hales out on the ice,

Hurness racing on lee i popular in New
Hampahire and Maine, und regular Satur-
day aml Sunday races are run all winter,
Horses are owhes] locally, and the owners
usually drive; The racers-are all trotters.

Tobogpan <lides, built of snow and
sprinkled with water to ice them., are found
where terrain and temperntures permit
them ( Plate 1. Sliding slopes for children’s
sieds are provided by most communities,

And the old-fashioned winter sleigh ride
in'a big wagon box filled with hay, and with
bells jangling, carries jolly parties down
motnlit country: mids to some inn for
steaming chowder and a midnight bamn
dance,

Here and there skiers may be seen trail.
ing & horse, sack stretched ncress the liges
in keep the clods the horse kicks back from
pelting the driver’s face. This is skijuring.

North of Boston New England's sport
flanes take to skis in wintertime, Winter
carmivals are held in almost every commu-
nity at least once each year.

Thus, in New England winter has become
n seasan of outdoor fun and recrention.
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When your Sheaffer fountain pen desk set gift
has ‘shone with untornishod beauty through

many long yeors of daily usefulness — whan the

thought of its quality grows os the recollection $5 with pen

of its price fades away —vyou realize thaot hers
is satisfaction, ond true economy, in giving.
VWhere else can so much gift be bought zo
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reasonably?® W. A, Sheaffer Pen Co., Fort

Madison, lown; Toronto, Ontario, Canadao.
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and SAVE

EVEREADY PRESTONE

ANTI-FREEZE

et the winter rreb!, with " Eveready Prestone' anti- muatter how it 18 treated o what o 8 called. “Erereads

i
recze 1n your cir, and you finish the same way. Savs Prestone” anti-freeze contains wo alcebal,

oursclf from freeze-ups, rust clogging, the perils of : . .

werhenring and Erom worry Put in one shot of guaranieed " Eveready Prescong™

And don't be confused by 4 nume. There are nearly nnti-freere today and your cold-weather troubles are

O brapds of anti-treere oo the market based on aloo- over for the whole winter, Look ap vour car now ori
ol, bur each with a different name. And alcohol will the chart at the lefr and see how little you have o Py
all off. leave wor 1thion e IrOEeCE O Earant . n OleCTIO

oil off. leave you without adequate profeciion, no tor puaranteed all-winter protection. -

Here's the

(¥rey - '
Guarantee el G ; i Ao
y ”J. | - 1 I M Ll 7
that won't gt . |

EVAPORATE!
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car!

Stop this common, yet costly expenence
.+ » with this {tntircl}* new type of oil

LREADY, evervwhere, New Texaco Morar Ol
bias ended pocketbook drain of thase too frequent
Hextrn quarts.”

Part and purcel with this important saving s the new
kind of film New Texaco Motor Ol provides . . .
a film that sctunlly resists burming up—innide an engine!

It is called * Furfural'd Film."' Treated by the Fur-
fural Process, New Texaro Motor O] has a stronger
film. No Furfural remains in the ml.  The ol = alf
fubricant . . . N0 Waste

Ity its price . . . inits protection . . . this New Uhl
= a2 long step nhoad.

Fill up with New Texacn Morwr Chl, now, It as
sures vou real savings. At Texnco dealers everywhere.

Stavs wlonoer
VS L0 g

The “FURFURAL'd FILM" doesit!






, W'n& rﬂ:-m.egm" the old

world-travel vules, Now you may start

ROUND 11 WORLD

N- longer peed you plan for years and
years 0 get 4 ot of tune, then spend a good small for-
tune to go Round the World

The faned, informal President Liners now offer you
thiz tnp of trips In no mode than 104 days . . . for &
little 24 $854 Fust Class ! Moreover, these liners safl an
regular fortmightly schedule throughout the year You
may starl your ennse exactly when you chooss, And
feom New York, Los Angeles or San Frantisco

Lepving New York, Round the World President
Liners call first at Huvans, then ot the Panama Canal |
sailing on froon California along the Sunshine Route to
Hewail, Jupan, Ching grd the Philippines ., . . Malsya,

Inadin, Egypt, ltaly and France, whenee they coumjilete
their 26,000 mile cruise, back to New Yook,

Tl Suvrdime Kontr i1 .2 fucd

Favorahle exchange (multiplying the value of your
American dollara by two and three) mokes shore eoats
very little all aloog the way. And if you wish, you may
stopover of mike sidetrips anywhere, coptinue on the
next or another President Liner , . . for while a one

exactly when you choose . . . visit 21 prorts in

: 14 countries for just $854 First Class! (

ship-cruive takes only 104 days, your ticket is good for
P full years

Ask your own Travel Agent to tell vou all shout
About

these Prendent Liners' new world-toavel roles

Ferv o5 wrmfurgeifad i sxperieace

pu-as-you-please trips . . . and all-inclusive-cost World
Cruties, from only £1033 (complete with guides and
sighteeeing ahroad ). Ask to see pictures of these Mg,
smomh-riding - ships: with every staféroom outside,
ampke public reoms and sports decks, outdoor swin-
ming pool . . . excellent, vaned food.

Lot the detadls mow from your Travel Agent, or write
ut uf G604 Filth Avenue, New York: 110 8 Deurborn
Strect, Chicapn: or 311 California Street, San Prancisco
[ Cbces 1o other principal citicy. )

DOLLAR

Sffﬂm.';e’ﬂ;b Lines

New York-California « Orient « Round the World
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THE TIRE WITH THE
(UICK-STOP WRINKLE FEATLRE

Stops quicker at 60 in the vain than m'd;'rmrr:y lires stop at
50 71 a*ry weather.” Sz‘ap.r without side swerve or tail .-;pf::.

The General Dual 10 places an
entirely new kind of security
berween you and the road. Flex-
ible ribbons of rubber wrinkle
into squeegee action when you
apply the brakes. The car stops
straight in its tracks, without
skid swerve or side sway. That
is why engineers say the Dual
10is the greatest safety advance-
ment since four wheel brakes,
General's patented low pres-
sure construction has for years
provided the greatest protec-
ton from blowouts. This low
pressuré combined with the
new Dual 10 tread provides the
maximum protection against
the two greatest hazards in mo-
toring. These are the pracrical
reasons for equipping your car
with Genersl Dual 105 and
there is always the sansfacnon
of owning the accepted quality
leader in tires.

The General Tire & Rubber

Company, Akrono, O.

148 Phe W roeel i e chat endls shial-
vverve sl faal apiies, Wlien yoa s

b Gl —The Geneeel e and Rubher pli the hrakesy, Eexible ribbona el
Co, Lol Torooeo, O ribber wepnkle dato squesgeslike
; ' ; AUtrad — Pty lde poalirve tFactnin ik

T Iravre wai b wdarrad inl b 1he MNP Sl fely aip foiid, wet af ifry,

Cawscnd for gdopfeet o elr froepetisivii,
_7/;5 ’:ff lew

GENERAL
Dual 10
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THERE IS —i1n the 5|1r;:¢d. COMm-
fort,

safety and dependability

af the modern American railroad

train—something for each traveler

especially to enjoy.

You can do the thing you lrke

to do, while vou ride, almost

and

peace of mind that you would

with the same freedom

have in your own home,

You know when vou start
out that you will ger there on
will

schedule. You know you

cover distances with the minimum

of exertion, the maximum of ease.

You know that whatever the
weather or the route or the sea-
son, security and friendly service
will attend you.

These benefits of railroad travel
have become so familiar they are
taken for granted. What may not
be so familiar, unleéss you have
traveled by train lately, 1s the ex-
tent of the improvements made
and the new features added in

recent }'L“..LI'."-L.

So next time when vou have a rrip
o make—and want to make it in
the [‘Eh:'.-tl-:-'_IHH.‘ST. way pu:ﬁﬁihl-.-—;__;u

by train and see for yoursell,

See how faster schedules. modern

equipment, air-conditioning, and
billions put into heavier rails, safety
signals and roadway mainténance,
are keeping the American railroads
out in front as the most reliable and

(rans-

SAFETY FIHST-.

prngrcﬁﬁh'u
1'-hrr.atinn system

in the world!

Transportation Building, Washington, D. G,



Summer Fares
to California
all Winter!

Far the Brel Bimie 1a Niglors. Gret-class
roundirin Lires pro .=.JI_. as low fE-suam-
frer  fidres dre m qll =t all witter: om
Southern Farcifie, between ®asiorm ¢ites
wnd Cabformm, Oregon,  Washington,

;! 5 | " i .
w1 M=t 5ZH] '-I!.'. | 1E TR |I._|- i

For cxample, the first-class winter
roundtnp fare from Chicago to Cali-
fornia and back is $88, game s the sum-
mer fare. You can leave any day from
now unitill Mav 14 next year. Heturn
imit iz 30 days.
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Wherover elocttic current is available, it Is only a
guestion of times when every man who shaves will
pee 8 Schick Shavar,

The Schick:-shaves closaly and quickly. You can-
el _,JlldEJJ'..J]- rul hor 8o -|_F||-_| sourself, {or the Schick
baznokblades, You wee no lather norfacial prepar .-|I||:u-'

Start now with the Schick. Every day you wait 1= ane
day lowt to complets shaving comlor and satisfa clion.

Any Schick dealer will demonstrate # for you
[f none ls near, write to Dept. V.

SCHICK DRY SHAVER. INC. BETAMPIORD, CONN.
Wastern DHstributor: Edises, Inc., Ban Francisco. In

Cannde, Henry Birks & Sone, L4d., and athar lnading
slosen, |(Canadian prics, S 1 6,50, )

ICHICK IHAVER

LONG BIE:.E\I‘,'H
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PLEASURE PORT OF THE PACIFIC
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Stop #im with GRAFLEX!
)

Series D GH.hFI.EI

No accion is too fast, nor can
.I'ITI"'|:'“II'-11Z]L'I1'| |."l:. FRdr SXACTINE,
for this remarkiuble camera
I |.|1||]1|1L-«.| with telephoto lens,
it 15 1deal for L|!-rE:]J'|L' spares
pictures and |..I|]_L"_ range

scemic 'shors.'” TI"IIIJ-
sands choose the Series D
GRAFLEX for superior |
preLures ander diffcualt,
almost impossible con-
dicions Made with
revolving back int sizes

FEo x4l and Sx3.

Natronal GRAFLEX

For real camefg  efficiency i"|'--
econnmy—this s YUK cams

With les relephowo lens, it !a-"-
an amazing range of oelnlnees
Although “jusz a haodful™, =
has many “"Big camera’ leatures

arid .Ti"l.'. g R :'I_L" l

nctares from an Rexpossre film
it the u'...l.'.'_I i fesT MOTiFnere
refiew camera!  Ar vour dewlers

Graflex -
ENLARG-OR-PRINTER

Hete o o perlece occemicy fof ose with

7

ertheEr ol threaE ©WD cdllisTas  NEW I
LET ey HIS=FER make ir sz than evet
¥

or vou o produce :|:'.'.:.-.|1-.I cRidrge :.J"*""':,-:."- |_ll-" '"I'_'I_II.,_..;.'.!_ : '.'i-'
mhients, limited as g siee only by che guCT B2 "o et e .'-l-'-'-"".""l._-
quality of your neganves. And it's el ¥ aped VEREL aonat ERC
ofrtect printer ana fetouching desk a0 R el "r:'r_l_l.:_ opH
well—almpst a complets I..'."!.'l.-'.'ﬁ' in T e
| g e W | "r'J.I.;-x- IR . oa tro™
Get This Unlunhla New Book o wmeras et L ity 40
"Fhotographic Enlarglag” by Franklin 1. Jordan, ’ o pRO Y PR "Illﬁr 2ty
FRPS, is the mist fnrereiring, surhormtative bobk of I"':'__.I:: (o P Vo TR
i kel gves i'.:l'l._.! Yo stou ld have a
ifee Wit €¥eT) '-.-'-u ENLARL-L II’-'-'I':-
when purthased separately trom vouit deals
/ = TR ER cxialog s
(15, Ll s5h o
i . D=t Bl
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FOLMER GRAFLEX CORPORATION
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RILLIANT cruizes .
the Mediterranean and ite sunshine! Enjoy open-air
Licks life at Seq with the courtesy, entertimment,
seamantichip and superb cuizine of the Italum Line. Op-
vinnal Shore Excursions. Stop-over privilepe in Europe.

. on brlliant ships built for

Apply o logal TRAVEL AGENT

el ._If::.' o

THOS. COOK & SOM RAYMOMD-WHITCOME AMERICAN EXPRESS CO. ITALTAN LINE
SR It bap i i 'l i Avrnaie T Dreaalway idr4 Filehi Aswysiu
‘l-.'.--.-.-l ':.I-I:I-lllll'll.-_. '-.{--:I ".'Iul-l. l:'ill:-! "'.'nr-u- '-IuIth I?.I:'. wrw Yiek Clip
ihfices m Princlpal Ciries

e e e e



The National Geographic Directory

of Colleges, 5c|1]5 and Camps

Girls' Schools

THE ANNA HEAD SCHOOL
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Laweer S oot Frwclmpvm g . hissaery, Plllog, tennil fi
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LASELL JUNIOR COLLEGE
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Boys' Schools

AUGUSTA MILITARY ACADEMY | ALVIENE
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NEW YORK S5CHOOL OF
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SPOUANE ~ STATTLE » VANCOUVER «» VICTORIA « TACOMA « PORTLAND
5L ¥iwis CALIFORNIA » HAWAILI » ORIENT

dﬂfﬂ'r full informotion from your local roilway fichet agent o travel

Breau, Of, write A, ). Duehinson, Possenger Troffic Manoger,
Groo! Merhern Roilway, 5t Paul, Minnesata Every howr of the ip will ba
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“ADVICE ON INVESTMENTS?

WHY NOT BUY A GOVERNMENT BOND EVERY MONTH?"
T ——

The Regular Porchasze Plan of United States Savings Bonds makes it possible for vou to
estahlish, with eonvenience and safety, the basis of a secure future. This plan enahles
von to invest fixed amounts periodically for your future peeds. United States Govern-
ment obligations are the prime jnvestment of the Nation's banks, insurance companies
und olher Eilll:ll"i.J:r_f institutions, as well as of manv individuals, 'TII.I:'IIIIIJ,'.'_h: the 1ssue o
United States Savings Bonds; an opportanity i3 afforded all investors to purchase Goy-
ernment Bonds 1o convenent denominations for systematicsavine. You mav start today by
authorizing the Treasurer of the United States to mail yon a memorandum statement each
muonth, cach week, or at other intervals, for the porchase of a hond that fits vour income.

QUICK FACTS ABOUT UNITED STATES SAVINGS BONDS

Tih-r'r' arg direct Dhligotions of the Govertiment,

Your invesiment will increose 3355% if held for tan vears,
Brisnils are avallable in the depominations shown in
Lhe congaon,

Imterest Accrues of the Rels ef 2,907 Per Annum Coam-
pounded Semi-enneally, provoled e bomd 15 becbd 1o
Bkiarily,

May be Redeemed in Cash afler 60 duve Efrom ssene
date, in whete or in partk.

Frea Fram Price Flustuation, [ he hived cish redesigation
values, which are pever Iess than the goarchase prrine,
are 1.|r:I|I:1'*:| on the face of cach ol

Ownenhip. They may be registerm] in the nume of

an imdividual; o trestee, o corporution, or any other
legal enlity,

Protection Against Lase. =homlid your hotd b losl, or
destroved, a duplicate will be iezued upon prool of
beres el progeer indemnity,

Ownanhip by Twa Persome. [hey may bo registeresd
in the names of two [lait oot mioee than twol inid -
viduals, Such biuds may be redeenied ||:. it bier
Jrttredan DT i #s enowiinr,

Banaliclary Conbe Named. Y o may register your
b with the mame of a benchiciary 1o whom, oo
redjucal. your bond will be pavable or reissoesl in
the wivent of vour ileuth,

Tax Exempt Lith as to [rrim tpral and intersst to the
mine extent a5 other T reusury bouds, g miore Dl

defined m reasary Coroilar No, 554

£10,000 Moximum in One Year. It 1s pormizailde under
the lgw muthocizing thess boods thet 810000 { bui
it more than 10,000 ) mutority value, Issned during
any obe calendar vear {Jan. 1 o Diee 31 ), moav be
held by any ooe persen. An additional $10.000
mlurity valoe wssued during each or oy suhsequent
ratlemdar vesr mav be =0 heiil.

UNITED STATES SAVINGS BONDS

For sale o1 Port Olfices and== IRSCT BY MAIL
—-I'I'_-.J.I.J.-_—-'-I.-J_l-—-l-._-_'n ﬂEnEH !lr MA!L-_‘H- ——————— _— e B B e
THEASTRER (¥F THE UNNITED STATES. INEPAKRTRIENST 1106, WASHITSGT TS, I

r .I-IFI..I' m |||| i wiih i ||:'||.|_|_!'.|||| vimiiy Ml r-r-||_|h| T N Plam gl 1SS e iy ol rraiGn Bl |-|.I,.\_|||u_ 1IN,

Aerislor in

Il Nl s

e pume = - Hrra=i fifclres

mral ==ml i

.
e wleb 152

Sensd et Delliwing bomids for whed I euchose choch, dvafi, e money order,
™ M ICH
$2E [ 5 Sevings Bl st SIBTHS..
=5n T, 5 Seringy Tamsle ai $37.50% .
$E00 U, 5 Sevigps famls i §T5.00 %5
B500 |, = Savings Pamils 4t FSRT75.00 %
S1000 1. 5 Zuvings Busils Wi $TS0.00 %

Total &

Meks all vhirs ks paralils 1w che Trrmawrrr o il Inoipd Sadus



...solves the
Christmas problem

For Tom's desk at the oflice, for Dorothy's bridge parties,
lot Dizk'n amaking room, Inr Edith s boudols, —8 maal pfas-
ticad gLt to your fnends in buriness—a cherming resmem.-
branew o the sawlywods —a boon to iovalids—a gam fo
1he yoongelers ol colleoges—ideal an n prize &t partine, cleh
alfaira wic. (i is aew—diztinctive —orefnl the yeor “round
=00 svai-prassnd remindar of 1he giver

The RIBEONATRE provides tEe immeanarable esimiagg ol
[arge but gantle aif mavremail—silenlly and withoot drafts
— by imwans of barmiess and aflsctive rotating locpe of goos-
grain ribbos. Furifer, it dalicaizly and sleazingly soants
the air and countsrecty emoks {umes, czoking odare os
oltharwiss cofpleanac] atnoephere whan s lew doops of pars
Ima, pros scant oo ot Adbmicws dfe plaved on the ribboaa

Doasutitfuily malded s lustrous mahogany Pakelite. No ax
F'=l-l'=r imalal A child may handle 1t witk nl::np'.l‘hl aalaty lis
enigan methad of meving alr prevents the blowing of papers
whan pliced on desk o7 table. [ra gkt walght (4% e | and
amall piye (10% inches kigh) make it conveniant to taks
aleng in the traveling bag. Uses oo wors suires! thal ab
ordinary alapisie light bulb

Prieed of $5.95, guocroafesd for JO years., The pearsaacsl
tozch may bha addecf Jl;r ipitials la gold co the baose oF
tHentraled, ot £2.00 additional. Faomished i an attroctive
carrying cose, apgproprisie’y packoged for Chrirtmas
Sae it af Jeading hoosw/omaizdiog, elecirical, furniture and
deporiment stores, [Ff your prefarred dealer does sct hare
it in sfock, write us af coce, Circular ca reguest.

(Ferniahed ouly far 110 Valls, 60/ 50 Cyrlas Allernoting Curreal)

DIEHL MANUFACTURING COMPANY

iNEER BUILTIHAO, NEW YORK CITY

-
Elsctrical Division of

THE SINGER MANUFACTURING COMPANY

Tie DVERL e poaaite

""WMestlan thie |:|ru;_'_'||_||".—ll; Lileitiles yao.”

fmagine all the lmillianos of several continenis

rasierrntEated bin fomr |r-.|']-u-|||l:u..'|"|| jrarie-— Hin,
=wpplae=, NlpdanTa vdalsin, Hiirmees Sidres! Snd ImbAagiese
all vhe guyvery aof Paris in w breath-tafing seoting
s mlih prkivnjisn ser gHodii Jubnngloim Jismt miwridind 2 hee

ruirvieT!  Thimt s ondy parf ol Lhe plrasare of visil -

ling s Fast Coast of South Ameries!

Fhe siher part Is vyoor teig by Fuyriess . . - 8 trip

jast &8 Leilllast as e ports soo vieit. =ail
sy miee aal Lhe feor mgeageilicoesnl  eamutecrships,
“Southern PFrimnee."” “Northernm Prioees""
Eantern Prloee'" "Wenterm Pelebee" anil soai 'l
disciaver Lhal the sociel of a8 asucdesslul long
vayage a—Famoss laswry . « o Foroess servies

Fuitinras seaiiiadinliljy!

FURNESS ,aﬁmg.m LINE

i
AN F5¥r N £ i1 i b -1 F 1 o | il : Ll mil I Ten-
gikd O LT L . e | p 1 BLLETE i
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Can you

RELAX?I

it thiz moment, you are

frorerringe or hunching vour shoulders,
clenching your hands or holding your neck
stitfly, Do vou notice any physical strain?

ERHAFS,

Mg
minutes and notiee how much “smoother™
vty feel,

et the muscles go imp for just three

When the muaseles relax, the nerves toand
fromm thiose muscles are relieved of tension
indd get much needed rest, If you are nery
aus and hivh-sming, the chapces are that
some of yoor muscles are tightened and are
WIRSTITHS VOur Nerviods eneTgy,

In this hmh hE’Ir_'L:'I_!. age, "HETVOUSTIESS 14
ecoming more @] more common, Too
many people work, play, trovel
sleep—under tengion, They pay ittiratten
e to fatipue until they near exhaustion,

Ve

You may not realize what a3 severe toll
tightened nerves will take. Long continued
high tension 15 often associsted with high
blood pressure, heart symptoms, intesting

Keep Healthy—HBe Exomined Regpularly
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disnrders, insomnis o nervous irritibility.
Ore of the frst signs of nerve tensao 14
rritability, most hkely to occur duning the

years when you strive with all your maght
to reach your goal.

Somse persons can relax naturilly, but foe
the majority it i an abthty to be acquired
only by practice: If you are one who can
not relax easily, try lying down regulirly
voursell in relaxing
aroups of muscles—those of the hand, arm
orface—unt voucan relax the entire body
When not called upon to waork, every one ol
vour muecles should be thoroughly relaxed

mach dav and thm

Musetlar and nervous tension can 1 many

casez be owercome by o hobby or some

healehiul pame, or by suthcient rest or mas
scive. Woarm baths may be helpful. But o
weat efforts, you are unable to
relux, e vour doctor, Most likely he wall
s bnd the cause of your dithculty and
sbiurt you on the raad to better health.

Hespite your

METROPOLITAN LIFE INSURANCE
LINE MADERON AVENLDE, NEW YORE, M. Y., &

E-_;-II-II L. LS

FripeEriCK H. ECEER
Chairman of the Booard

“Mention the Geographic—I

pdeniihes yoo'

COMPANY

LEnovy A. Liseoln

President



THE HERMIT CRAB

{Gresins-Pagiridse)

Tim peasitr cran-haa no naturi] aemor egusl to
the horards of underses life. Even age does not
harden his skin.

5o, s goon as the hermmt coul becomes old
enough to shife for himsell, he secks the perma-
nent protection of an Illsnltcu}'.-ird il fuse ahell.
And he currics it with him dlways, leaving itanly
to move to karger quarters as he grows. It 1 both
his armor ond his Jw:]liun,

In a way, he ia like the average man, who when

he starts tiv ahift for himself, Is withoot armor
pEunst fnencial hagards. Bot, mun; too, can find
permanent protection through life insuranee. And
that pristection cin be fitted to him, a8 he grows
responslhilities and income,

Maoral: Insure iy The Travelers. All furms of
INSEUrance.

The Travelers Insurance Company, The Travelers
Indemnity Company, The Travelers Fue Insurance
Company, Hartiord, Connecticot,
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3[][1 NOTE SHEETS &
o

¥

THE BIG “450" PACKAGE ”’”Ei‘fﬁEﬁ.?ﬁE,

Evervone likes this .: I !'. B EH fl

WwWiTH NAME AND

*‘ ADDRESS J"r

u practiesl note poag for al || ||| ‘!‘t;’*

l".'r'|"..-_|_|'.. iriple s

|IF|I|"'TI' EEFVIET AT
Wt Lthan any other type ard alilex

arl | s |I 2 CfORFecE

(P & |Il'-|l-l::-.'-|||| PROMPT DELIVERY

T writiny [AUTEriERCH Tao llllll':. marely sepil o | §.IT Mo S
ik ||||- friends von wish

FINE QUALITY PAPER o romember at Christmas, together

with the

|
wathh #1000 for aach pame (B swest

pind Pow ||||.. ke fent )y |||id||..'-: of Daaver. ol . mmil ontsls of vl
1 FIERER ..|||| mileiress | | = . X i |'-"|'--'-" wiill kb prinde |
rotl touch that mokes 8 o0 motled o von = et 3 diva - of

|l|l agurnE el | his  EITE B i| I "|. VOUT OF |I r. Aa b "|" etal
nid Elvie are oprrect

I: I||'|--|.||- BT % LT, _-II ||r|||--- !|-.-|-|-.._I
5 ¥ g1 - s .
vt emvel " Dwoember 29, VI36. sedll B

- . 1 B NEaEnii
pos b mateh ). Avd  guiahed and mailed that day.
Lixe -||||||I:'. 1= FXiels
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minmines low, bt #urme Lo gt lnide L
odiler tor vourself ]

beig by mradde rorpe eorebendg

bond paper is useil

ol the bhesi e [horoush  satinfoction wrpper e p o] —
wide from rug! ir your money pErempily reluanded,

THE AMERICAN STATIONERY COMPANY

400 PARK AVE. PEH” INDIANA



THE PRUDENTIAL

INSURANCE COMPANY OF Auﬁnlﬂ}u

EDWARD D. DUFFIELD, President ¢ Home Office: NE
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Lincoln el [.-;mrd ansieers
‘ “Long enough,” he draeled.
wpg reach from his hody 10
the ﬂrﬂrrrnL"'
|

5:1..“1 I!LI-1.E'

(AT SOEmS like o §
TILI ..Il:lll.li'ﬁ:' fiv I 11u.-.:||:',1'-'.~:-'- 11
uui_"ht Lii be '|.|11_: ;'!I-E-lll.l'r."ll. Lo .1,-:1-
1_:|_|,.- -!_-|I-|!| i §S 1'|1'|ii'T|.1:||'1'|. 103 |.1I.:|.
Have you Vet !.!II'-I'IL:__.'].:I'I. i hout
the size of # cofnpuny ——what
mnkes it big of smpll?

1t i.'-u"l the direcliors .'i11.|.1 it
! ﬂ'n'

jen’t the .r-':nl‘Ul.l.lm-'Iﬁ =
'|ILI|I|1|:|1'. M0 LLI.'-LII:H‘E-E ETOWE, :1!11].

keeps 00 growing. urless 1t

meels the peop

renders @ '-.'a'--:rluhn.-hik

n fair pﬁf'{'..
The Bell Syslem has de-

yeloped along thiose lines fag
over ﬂT'Ijr v eATE. It has grown
o= the pation has growi It lins
1o be big lo provide efficient;
I'Il_li1‘l.]li.'!|‘|.-|.' 1!'11'5_||:1Ii1|1" H'Tx'-l-r_'l_' 1§ )
127,000,000 people.

le's meeds il
e BN jises Al

_-'.f I

.'I-"Iil %-,
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% BELL TELEPHONE SYSTEM



Now 8
Cnly 5

THIGdiagram of the-selsmograph, fully deserib i"s'-""

ed in the New Merriam-Websi=t, explains 4
{xb=diin Lirznt Bow waribguaos arme rocorded. Hundrods : |

ol sther ﬂ]u:u"e!-JJ_E afnd aricles describhe _ |

pvory kind ol sclentilic instrument

You will find juat aa complete inlor ll.;.rll i
]‘ pistion of every sublect in I
the New Mamiam-Webstar ,_;__-.--—"' |

B LML - mtkrian — D22 DML moare J__L
1 'l_\_ 1

[MSTINGUISHED AMERICAN ARTISTS

! ﬁn-ﬂmﬂnﬂmlﬂi;_

Earthquake.

lEdf iy ARY OLRSE SIETLER STy

T : I'.I:: ri'l' RETY 0nN pmL AT II.'I'JIJII:.':Ir!_ ';"':i" 207 cutatendiag ﬁlﬂﬂ_—'
S up. Uncles this sevolutiomary plan vou WEBSTER'S NEW INTERNATIONAL

FHEE FLELUSTHESTEL GSTSYELFG. 5y Lk

e B 1

1

"n"'s'-.{'.llf l"l..IlT:- J"I.‘LIIHII ‘|."'~. "lpRll"'-I"-r

£ Machivon Ave., SNew Yoark, M. %

DICTIONARY Second Edition

The Suprems Aunlthorily
3350 pages * 12000 termas
i esirated @ Diver 13 000 Ei-
coraphical eniries = 35000
geographical entriea = Gyn-
Oy ™S ang ANICO IS, Writn
for lres bhook. “Through
WorpsnLAND with WessTmn.™

. & C. MERRIAM CO,
Dept. 6TH  Springfisld. Mo,

Lipied Alr Linss" oew Superlbiers mre powered by twa 34
dHider Pratt & Wihrney Engines sech delivering 17% hopse-
powesr Bl the wmbeoff Pennacdl Motor Cdl (e msed exciusively,

United's expedence in Hying more than 100 millicn
miles proves Penmeoil fived motord 80 exira margin
of aafety and redoces operating costs, Yoo can get the
came Pemmzeoil — and the: soohn prrotection for youor

car from  independent bonded dealetrs everywhers,

"Mentlos the Oeographic—

NEW WINGS
AGROGS UaA!

The most powerful land planes-ever
designed for passenger service in the
United States ! And these new United
Air Lincs' Douglas Superliners use
the same ol that gaives your car an
extra margin of safety— Pennzoill

Pennzoil motoroil hesan exclusive
tough-flm that engine heat and pres-
sure can't break down. Result: Less
engine trouble —valves and piston
rings stay clean and seal in compres-
gion. Your motor runs smoother,
uses less gas and otlf

Harmiwr Froon. orads ormdls Dl Adaan, Peesin My @

MORE MILES OF SAFE LUBRICATION

It denblilhies yad.™



the Ilapplﬂst llcat test

~Winter

youve ever known

]uEL unagine a winterland where the sun pbways
shines —where skies are blue and life is happier
Thar's Tucson—the sunniest vacaron SpoL in
the old Southwest

MNEN LIFE. . Belas lvvur aftes

nowr in natural beslth- Biving
wiers-veolet fuys, Sooche frayed

neryes—renew the tired body, |
Get suntanned. Be happy. -
INEW SCEMERY ... See ans
clent mssions, Indan Ploure
Rocks, vasr cacrus desero
tranpge caves, and Old Mexico.
MNEW SPORTS oy real
westsrn runch Lifewith broach have (o offer, i wegrer (RS season than ever |
|:!-'_'.'iri||!.:||:r1:'. ling.ndingon bri- beforp—
dle parhis in the polden desert, L
barbecucs at sundown — every
oatdoor sport ot it best.
FINE SCHOOLS, TGO
Send the children o aacredited
schopls—kindergarcen through
UINYETRITY.

Are yvou gamong those formmale ongs whio
can gat away tora bit of play and let-down
during the fill-winter months? Then you'll
find that all Califormia and the Southwes)

“ earer i howry, bBecduse o fayer Santg Fe
schedules: nearer fg dullare, because of rock
Bttint fares, lower cost Fred Harvey mieals
en  rouie, free j"jllul.'l.'l. i1 charr Curs, 24

gecrer, too, bermuse pew Sabta Fe eomioris

WITH ECOMNOMY . _Ample

accoimmoddtions it hotels,

aparrmenis, bouses, and laniro-
rid are scaled to every purse
A Tucson sojourn COsSIs very

Heele. Come and see!

TUCSON

Wine or mail coupon today For complors infoc.
[ap# pulet il (=T I"I"'F; @i, ru]_]p]l'lhlnl..;r g ERAIRTISTH p::_
ooommasdatdoe end fare dria, This tion- |_'I|||| i :

A,
oivic £lpb ienders service withoot obbipasion f-" i
e == __ — _.l:."- r s _..-'. 1

C=MAIL THIS— — — = ===

P AL i a.'f-l'riiﬂ‘r J:-{'l:l:-l'ﬁ_
o H51:"“'i|::n'rt ARIZONA

I
|
| Gld B Haalwy Midg , Tocson
1 "-.:|-. mee voui e o 'I"'J.II'.':I. bazaklet ™ Miw
| Life fu dlw Lamdl of J0midijug,

[

I

I

|"|u""'r'

.-']'....1’! rrl

are making the western rail trip an ever
more emjoyable part of vae's whole vacation,

W

Via Santa Fe, vou mav choose TS eV
fine arr-conditioned troins—fram snlid Pall-
man, extri-fire flices, o the swiflt new Scowt,
dedicated to fner seovice for chair car and
wiarist Pullman travelers.

e Dalighiral

M urimfes~
--:r.i'u_m'n:w--:t
i A D

CANYON

ESCORTED
TOWURA S

Vhis seasom s low wnker fares
ure oan 1abe warieer—{cipber ]

with more Lliberal reterm
II-|'.i|l

B May we sagntd you pictare
foldors, or spocial details af

DUDE
RANCHES
| MDA N

ary sert T DETOURS
TR BLACK, . T. M, Samiu Fr Syvees Lines

LG Hailws ¥ Erxchingn, l||||_|j|||_ Iieiacicn
Sead peceurn Pooks and foldery abour faies
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There's something our th g and the trim
i |
are | ok the Wit & and Mlawbattan thae
makes peonle | w ey T PoIng Dy

NAe vOvape.,
Clear spaciougness 15 one of the m iy | leasant

s larpest, tascese, fu

fearures of Ameno
And voi

[ 50 S5
i bnd the meals served 1o the beg
air contdittoned dimne rooms are exactly to your

t theit besi

k. American living conditions o
Are YOUSS on these grear ships, and for fres thal

It CXLIRCIIESY Thadhd |'.i.-:"!i.'.

Wil the popolir § ndend Har iyl
Recrewedt, the Warkinpton and Mawnbatian offer 2 sail
cvery Wednesday at noon to Cobh, Plymourh, Havr
sl Hambarg, Cabin, Tourse | Thinl Cla

miodsnons avallobhle Ao “American One Class™ et

fortnightly to Cobhand Liverpool, and
Eostidirn for $100 ane way and L1685 roun: Erip

weekly direcr t

ITED STATES
LINES

M. | M-I:r—-“l Fifih Avenpme, Mew Tiark

|II.' it .: -

N | TR

|
u I'l o
LY 2R RN s

Traver In ComrorT

MELLON

TraveLers CHEQUES

MELLON NATIONAL BANK
PITTS AURGH

HEEETE O F L O

YOU'RE THERE -

WITH A “Ee-snl-_-E‘
#

jco‘ y SERSITIVE-=

N 0 TRADIO
COMPARE THESE PRICES
TUBE FORTUBE, FEATURE

FOR FEATURE, WITH ANY
RADIO ON THE MARKET

> AUTO-EXPRESSIONATOR |,

« MYSTICHAND |

4 MAGNA CERAMIC DIAL
¢ VIBRACOUSTIC SOUNDING EQRRD
& METAL TUBES
and § other CROSLEY FEATURES
=wd+® 15 TUBES,
=* Jt® 13 TUBES, 13
e it® 11 TUBES, a1y
@ Jt® 89 TUBES, a0
J1&® [ TUBES, a0
J1E b TUBES, 313" Coambpls,

Comsaole, S167.50
Consale, £137.50
$99.95
Consele, SES5.95
Corranle, 230.95
£49.895

Consale,

THE CROELELY RADID CORPORATION
Cincinnati; 4. Powal Croslay, Ir., Pred,




DONT GUESS

Know that freezing weather
is due tonight!

ANTI-FEELDE 50 Y WD

ERALY. N THO=PL® FTHENMIOIMETES EAY
SiiEdeel i 15 AmD MY

th-[? Tﬂ'j Mahal SV  sTomMonuIet savs

& CELl WANT R

HAS A NEXT-DOOR-HIVAL am THE WA

i e

73 miles west of Agra Is Faiebpur Sikr,
st bngutiful Moghual elty In Todla. W isit
the jomb of Saint Salim Chistl with s
prved marble sereens, delicaln as lnce, Ses
the Puchisi Court where Lmiperors played
humuin éhiess! First Class travel in India =
inexpensive; cool, comiorizble Second Cluss

Ay

ks % lnez! English spoken evervwhers,

[ ayme l.||_| "|||| :--':;"'I:-.'-- nL Informotion: : e

Deihi House, 38 E. 5Tth St, New York Taylor Stormoguides give you
or the belter travel agents, ; ' 3

notice 24 hours in advance

lHl]lﬂ mﬂ[ RATLIDAYS | | yours s roumets a ba of i s s

¥
|.| FE0I" S 'Il— e 18| =T Ill_' AR

Paylar s B vroies  exferie i making wWaill

[} 1
inairuments lof expiorers gml acienlidis the workl

X wwnr and for ofheial weather bureais from Washing
_}—-..____3‘\\ ﬁ /gf -“ .!-I.II I-.i..l:,l:llllgl.“._ -J -.:IEI.I.:l::II.II I'.I.:,r| .I -| I::,._f . :|r.| 'I'IIII_
o —

1he many ollier ivpes of inatnaments Taylor mial

Every Towlor instruoment bears the Tavlor maine. ook

_-_T—-_
--'--_-_
._-1\'-_-‘1:-‘_‘- for i1 on weather inatrstpents aod thermommte
\\\ mll kinds. 115 your guarantee of quality, Hyour deales

Iv you, write direct to Tavhor Insirument

Fannol Bppply

APPLAUSE

WHES the lnsi [-':-]-' of |I='IJ'].LII~L' FTEE
ended, iU's time {or something to enl, And
whether you =it on a high stool, or in up-
holstered luxury, moke vour late snack

a bowl of Kellogr's Corn Flakes,

': FAINTFAX "l‘l'lll'I'IH FATRMONT CorMBINATIGN,

They're delivious and satisfving, Aid o ' UE tilin & S e G F U L byl

. - - y . cim - el e Bl SErir I .; '1I|."__ ¥EET R L X kst T10! II'
_l.;[l-l"'['|r -t|'||| T||.'-1|:! r'“lll“l'”u 1||.|”J. |||.-i..|_;|-i|-||ri T, LTI rl'"-'elll-.llll':'_ 'r|||'|.|- WETNE W5 a8arT M (BFF fai
. ~ £ i, - icihiile sdhisiEnrns. Weadher am i Lit, mll & nece. Ssdim-hlak
1|'|'|]J LEE ||.J:1J:'li:|l-|'_']|_!_. hllll:[ UYErYwWiieT e, [ 15 TR P S RS TRRS  f - e, phimatiiide ol fhnsdmi. B 18.F

Nothing takes the place of * prives | sighly Migter

CORN FLAKES NS TRUMENTS

LEEge TR LY, JiTPsEns -..|| il
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“Money For All
Your Tomorrows”

3 ' ki

t describes

little
| | " | ' I'I
bk i g )
the vwarious
lohn  Hancock for |
sl aining 3 defnite income

Sond |

j'|.'||'|=

w jone as you live,

i s
I |...r

i, ALY " T __}__"
LIFE INSURANCE COMPANY

I e Bomrois, o el =S DRETTE

il COpy,

Jomw Haxeooe [wgmmey Boarat
1% Claremibun Sireet, Boston, Mass,
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| E H-SCOTT BADIO EARGHATOHIES. 1IN
§44E Havenysrood & aw (bppt. I'F 8, Clicuge
o 1| II--lll »

ered Lo send a -||i|1

They sent a ship
a-sailing
A HI-HI'TTES rm:t

bt
Vikmnes pgath

H

41

--l.l__|.|'_r| N |

g-smiling, bepring
Heotr departed chicf
Wl pi Sillgl :|||'|-.|||_l.
1 !u' hnppily in
Vialhalln., Witl
begubifol and po
clic ceustoms Lhe
nncients performed
their final duty mnd,
i adoing so. fommd

o the modern custom, Clark Grave Vaults Gl
n ko "il.l.:li“i-ll gl |-"._'Ll_-i|'.J[ reqpuaretnent. Their
baepuatabind |.,'-|I:|:'-|:..'|||-|||-;| s wroneht of o yYper, iromn,
o sieel, embodying the diving-bell principle of
WiHlCT ©Xx '.':J'-'i::rl .1|..—. HE |'|l||'§1 :'f .,-'-.|_|‘-'l_u_:'l||u|,'t_:|r [HW
ud improved Clark Vanlts are available with o
vy coaling of sinc,

Send for My Dhidy, a [TLI: booklet that fortifies

wit |I help and consoletion sgminst the time of
Alark Grave Yault Co,, Cohimbus. Ohia

for themselves.

eomsolat ron

CHAMPION-INTERMATIONAL COMPANY

MANUFALTURERS OF

National Gﬁ-ngrnlahic Paper
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you need ’thé compact, inexpensive
WESTON Exposure Meter

Now, you gan take your camern with you and
be sure every picture you shoot . . tills or
movies . . . Will be correctly tx[m-_-.l:E Ell any
clime, indoors or ouot, simply point the small
WESTON Meter at the scene or subject and
it instantly tells you the exact camera s2tings
1o use. Every picture t aken with the WESTUON
15 sharp and fufll of detail , . . just as you want
your pictures. Be sure you see the WESTON
Meter at vour dealer's, or write for full data

. Weston Electrical Instrument Corporation,
t84 Frelinghuysen Ave, Newark, New Jersey.
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MEMBERS WILL RECEIVE

The Society's New, Ten-color Wall Map
of the Pacific Ocean .. .. A Veritable

Atlas of Up-to-date Geographic Data
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color movies!

@ MNext snmmier . . . the Coronation. Britain
i all its o anil -|rhl|4inr Bright uwni-
formmis, ’l.'[Hrqu-.. pageantry.

Give voursell a palm gize Filmo 8 this
Christmas—anid whether 1937 finds  vou
Coronation-boamd. or on vacation nearer
home, make ¢ olor Ty fes s VN1 g, It's esy
with this, the world s smullest movie camern.
Just touch a button and—whar von see, vou
gor! Comiplete with finest F 2,5 Cooke leng, £75.

If vou prefee 16 mm. equipiment, see the
Filmo 12]1—instan-
LAneous ma s
Ill:lli.l'l'.lﬁ..\i.'r.iihj'-]_.“i
Cooke lens, fast.
est, finest oflered
in any movie cam-
era. $L17.50, With
" 2.7 lens, £72.50,
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Have you heard
a Victor Record

Z

This 15 whae the perlection of Vicor-Higher
Fidelity Recording bes done for you: When you
Listen o Victor Records, the musicians ¢come
to lite exactly as you hear them ar an acroal
concert! For the first ume, cvery sound of the
music is heard when it's reproduced by a
Victor Higher Fidelity Phonograph from Vicror
Higher Fidelity Records.

How wonderful it would hive been for us if
there had been Vicror Higher Fidelity Record-
ing in the days of Liszeand Jenny Lind! Equoally
priceless, though, are the living records we can
own and preserve of the music of Toscamng,
Stokowski, Heifetz, Rachmaninoff, Tibbe, and

all the musical nmns of ouwr -"l:_'l'j-'.

Why don't you stop in at your Victor dealer’s
soon, 1o hear a Vicror concert?

Hear these recent Victor releoses

Symiphonic Poems — Nighe-Ride and Sonrice
and The Ocesmndes [(Sibehiua), The Bodish
Broadosting  Company Symphony Opchesera,
Album M-311 (11933-11935), AM-311 (11936
11938), . E. W - Price $5.00

symphony No. 7 18 A Major (Beethoven).
Arturo Tostanind — Philharmonic - Symphony
Orchestra of New York Album M-317 (14097-
14101), AM-317 (14102-14106). Frce $10.00

-

Jake g muidern pirctrre

JAaEbE il viel of your
Prosest rasdie far only
£16.90, Tk RCA
Frctor Record Player
Plays rcordy f.!r*:.r;&-
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‘There's so much Aluminum in

it ought to be Dirt

Vhenever wie hear o stitement like thar, vwe are
eminded of another famibiar metal, which offern an
nteresting cotnparison with aluminum,

Did you ever héar anybody say, “Gold = 80 cday
O extract, f ought to be dirt :.ltﬂ[l]'l 7

Gold £ easy to produce,
because it 8 uwsually found
as free, memllic p;ul:J'_ \ pan
and samie water in the hands
~ of a solitary, prospector 1% o
w complete pold factory. Dt
o thee difficulty with gold s to
== .Jl'.r.rr.-.!'I.L.

['l-n: difficuley with aluminom st evfraed L

You don®t have to sedmch for aluminum. Ik 45
he most abuandung meral in the earth’s crust, There
s aluminum I every t;l.a*_l.'l!:ml-q But not msetali
laminum, Always, it is in some form of chemical
ompound: If it did oceur as free menal, as does
wiyld, such abundance would make aluminuem cheap
nough [or paving blocks,

Even when rch deposits are found, the joby of
macrambling the pluminum compounds concocted
Wy PAEre 1 :l'rrngz-iﬂi, tedious,
nd coatly, Sclentists worked
of sixty years to find sy eco
mmiurlr practicable way of
lning it, before young Charles
Martin  Hall hit upon the
wesent  electrolviic  method,

It requires 9 tons of mw
pnaterials to make 1 ton of

'

the earth

Cheap’

shiminum. Thete materinls include Badsxdte (the
most commonly used ore of aluminum), coal, soda
ash, limestane, fluospar, eryolite, petroleum coke,
and pitch, to name only the principal ones.

To complete the process there are used, also,
22 000 cubic feet of gas, and 24,000 kilowate-hours
af electricil CIET 1Y

Fifty years of sclentibe research and proactical
:.1|:|-|_r1'tn|:11r:jﬂ:n_|11 have pone into finding ways and
means of menq these ensentals together more
ctheientiy, in order 1o reduce the price of aluminom,
In those ifty years the
wice of oo alurmiri
1as been lowered from $8
| Fll.ruu.'l] tao 1t 200 cent
level of teaday.

The CEMTIf rative Li1.|.-.'_1.l"|l—
nesd of aluminom i= ch-

hasized by the fact thar,
coause af natural Digh-
ness, one poand of alominom iv 3 timen as big as
one pound of almost any other ¢ommion micral,

Obviously we want to see more aluminum used.,
We recogmme that there are just two fundamental
wars o to rhis: by working hard in libomrory
and tactory to make aluminum lower in price; Iy
working lard in labosarory and factory to muake
alumitnurm more useful,

Such s our basic progmm. We believe
intellipent self-interest, because 1ts
foundation is a praib carned |.1:..' lreneti-
ing the public pencrilly.

TR
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