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THE INDUSTRIAL TITAN OF AMERICA®

Pennsylvania, Once the Keystone of the Original Thir-
teen, Now the Keystone of Forty-eight
Soverelgn  States

By Joux Ovnver La Gokrce

Avroos ar <Tue Wasrsar os Ouve Tarrmes Coanr,™

O ATTEMPT a survey of the
I Commonwealth of Pennsvivanis

n o magazine article 18 akm to
describing an empire on a sheet of note
naper ; for more than 4 dozen of the sov-
ereign nations of the earth as they were
in the years before the Prussan ran
amnck were smaller o opren, and more
than haii of the rolers of the world gov-
ered fewer people than hive withm the
confines of that State.

With vast nnturl resources, unnense
industries, plos the uncomquernble spirt
of progress that tends to create local
happiness and national  well-bemg, the
Kevatune State, as it s EIT'I'IIJI.'].I.}.' cirlled,
challenges admiration amd strs the im-
apinaticn,

Measured in terme of onr own comn-
try, Penmsvlvanm has mony surpriscs 1or
the investigator of jts position 1 the
Ui, One might adid the populations
of four fat-western States to that of all
New England and still have fewer pen-
ple than dwell in the land of William
Peon. Diaw a line from the Canaden
border to the Rio Gmnde on the meriil-
tan that sepurates the Dakotaz aml Ne-
braska  from Montans and Wyomimg,
and all of the people who live between

=*"iia is the frit of o seres of sartels on
Our States,

T“Hotuania ap Tre Romoow,™ oc

that bipe and the shores of the [Paciiic
wotild barely suffice to équal Péan-laml's
|l[:rlEuEmiqn.

raveling  through the State, one
guickly gathers the impression that it is
peopled with foreign-born.  lts vast in-
dustries hayve laid beavy deafts upon the
labor markets of the workd in times gotie
iy, and for years not o shap that carried
an imrmigrant to Amerca come without
o yuotih bouwnd {or the iron, steel, atud
coal centersof the Commonwealth,

MAXKY RKRATIHON: HAVE CORTHIRUTED 10

THE STATE'S ARMY OF LADOR

An analysis proves, owever, theit even
with the influx of alien Iabor, Pennsyl-
vimg outranks every other Sfate in the
Lroion in the momber of sone and daneh-
ters of mative Tlumlimgﬂ. Eyven New
York has n milhon fewer people whose
parents were born under the segis of the
American Hap.

Srill, the Stute 15 distinguished for its
rreat number of  foreigners.  No other
State has so many Welsh, Auvstrians, or
Hungarians, I has more Welsh than
County  Radvorshire, more  Austrians
than the Provinee of Salzhurg, more
Hungarans than any two cities m Huon-

giry, Budapest excepted.  It-has as many

English as the counties of Cambridge
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1l This wersanle
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[orpes  the  beoviest
castingEz  ervihmibinn
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to make and the minst
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that seence demands
Tor traversmng  the
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With enual snocesz
it [phricates tremen-
oS pestinge i es

il squeese melilds to
the tone of millions of
pounds, amd  miakes
e w s lsad-
ance-wheels  mensar
e down to the han-
dred-thitesaadth  part
of a second. and chro-

Lt

morneters thoat I,
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trmies better than that.

Widesranged, vet

concentrated, Famens
ior its heavy manu-
factures, distinguished
(or ats hight ones, de
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world, requirimge the
st debichte turming
nmchines, producing
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AMERICA ]
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[H11II!|!_ atd | fmtshed  lowed the nest vear by silver dollare anid in Fey T ol euglen. In
seel wortly i e Sddition o g3 modern coinmge estblistiment in Philadebbis, the
Cispc |:I1I1||r| ils i [ '“i":[_:“'.ﬂ' L] r%'[é ltias rinde En Crpre TRELEa A ?:w'1 Francisco il | M
3 | VT Ve wimtaon s Paljr mniney 18 ke i W E=lTImeetislt

iy | [ T 5 AN THINcS. .

Vennsvivania commuemnds admiration for
her meinufacturfing indostries and  com-
pels attention forher position in the com-
mmereial warll

~omne ane has observed that Pennsyl
vama bridees span most of the rivers of
the carth, and that Pennsvivanta locomn-
tives run over Pennsvlvania rails in the
Oleciclent und Orent abike. across Arctic
wastes and  theough  tropical  jonples,
through the hesrt of civibzation  and
on the border of savage-land.  The clatter

¥ :
FennsvIvania 15

the world, alsier with
ciible porker of 114

it the dron pig of
hearid throushoot
the =gqueal of the

LELE

The State makics nearly halfl of the
country’s cofton Iace, more than a third
OF 1t5 Carpets ati] rues. more than oo tlird

of its chooolites pnd corog. nearly half
af tta Iell hats, and more thon a third of
ts salk. It privlbices more nshestos mann

tactaures than all the rest of the conutr
anid more blung, oe creant. hammmeel s
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THE INDUSTRIAL TITAN OF AMERICA

wid Teather than any’ other State refire-
sented on our starry fleg,

A VERITANLE VHEASUBREYIOUSE

As might well be imagined, such ver-
satility in. itz muanufacturing industries,
coupled with seemingly endless natural
resources, lias. created preat  wealth,
Therefpre, when it is stateld that the es-
trmated true vidue of all the property in
the Commanwiealth amounts to more than
hiteen billion dullars, on i pre-wir hasis
af values, the mind fails to grasp its Fall
meaming.  But when one stops to consider
that this i= four billion dollars greater
than the zgeregate wiralth of all New
Englamul and only five hillion less than
the national wealth of all Italy, the sip-

nificance of the figure beging 1o appear. »

With thas epitame of the State's mle as
a component part of a powerful mation,

ofe s mterest turns to the elements of its.

Poltics gayve it the familiar
sobrguet—RKeystone  State. Yet even
politics 1s a matter of peography. Six
cologies lay to the east amd north of
Pennsylvani amd six to the somth, so it
was the geographical kevstone of the cm-
brvo natun, Jflhr: early development of
its iron deposits and opening ap of its
coal mines made it preeminently an in-
dustral kevstone.

By the time ite outed supplies of iron
are wite exhausted the indostries based
thierean hail become o well estalilished
that even the discovery of wprecedented
teposits of ore in Michigan amd AMinne-
sota could not break the State’s position
of leadership in those fields. The Moun-
tam of Manufacture refused to go to the
Mahomet of Ore, sn the Miabhomet of
(¥re came down the Grear Lakes to the
Mountain of Manufacture

Coal and limestone nre as essentin] in
the production of iron and steel as is the
ore f=elf, and Pennsvivaniy has both in
as great abundance as Minnesota has
iron.  Furthermore, beavy manufactor-
ig séeks the neighborhoods of rich eoal
deposits as unerringly as the needle secks
the magnetic nortl.

greatness,

TIHE VALUE OF A FAVWIRED LOCATION

By favor of location as well as by rich-
ness of resource, Nature made Pennsyl-
vania a great State.  Call the roll of the

L] .ﬂ'l“
walf ek

forty-eight commuonwenltlis of the Amer-
want Liion and ancther will not be fowaml
that shores with the land of Penn the
honor of being in navigalile eonnection
with three of the nation's water fronts—
the Atlantic Ocean, the Gulf of Mexico,
and the (reat Likes.

Through the Delyware River the ship-
pirig of the world meey come 1o the very
foot of the chiel strect of her principal
¢ity. Dawn the Ohio the weslth of her
mines may float, through the very heart
of the nation, to New UOrleans aml the
Gulf of Mexica. * At Erie ore touchel
the brond waters of the unsalted SENSE,
where the rnw materinds dnd the finjahied
products of the West and Fast flow back
atul forth in the bisiest water-bormne com-
merce i the workd,

With the Delaware River meandering

- southward i such a way as to give the

State two great salivnts into New Jereey ;
bounded an the north by the forty-sec-

cond paraflel and a bit of Lake Erie; sep-

arateld frome Marviand and 'West Vir
g by Mason amd Bixon’s Line, and
from Ohio by one that runs nearly mid-
WY I:Il[.'t'l:'n'{:IEIIJTJI.' uighﬁl.'lh and eirhty-
Arst meridians, the State is a paralleln-
gram except {or the wandenng course of
I!'H.' Delaware River, the sre of Delawsro
state; amd the jog up to Lake Fre

THE MOLL~CALL OF COUNTIES

_From the Marylind line 1o the New
York lite is 138 miles, while from the
Cihin line to the deepest slient in the
Delaware River sector, between Trenton
and Brostol, s 306 miles, The diversity
of physical aspect, soil, and resoaree is
great.  Soatheast of the Rlue Ridge
Momtaing lies ane of the fnest :ugrirlﬁl—
tural rEgl;uns east of the Appalachinn
chain, rankhin, Atdams, Cumberland,
York, Lancaster, Lebanon, Berks, Bucks.
Montgomery, Chester, and Deliware—
was there ever a group of counties with
fairer farms than these possese?

Then come the eustern mountains and
bevond, thewonderful suecession of ridge
and hollow that embraces the anthrecite
mincs, the slate quarries, the cement rock
beds, and =0 much clae of the State's re-
sources.  Further westward is the great

Allegheny upland region, whose deposits
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A tagh plain, wedulating in wide, Tow
swells, and gently descending southward
and southwestward, this arda comprises
more thnn half of the termtory of the
STt lte o1l andd itz vaz have heen al-

st v havtsted onrder thie demuanings of 1=
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RIVEMR

f it

bl Al pse of petroleom amd sceot
i
HETre,

| 2z milee somithouist of the Erid
Pennsylvama It 15 estimated that o
o oil Tram Ahe valley of Chl Crecl, which
Wltheoh the present  vield 18 inecnsiderahle,
center, with

Stiieal

1- il

vielding mor (el in a vear than all the
world produced at the beginming of the
American Civil War,

With ats :_1!||--;L1:|1'.'r.||. situation §s 1Té-
spects the navignble waters ol the nation,
it wans bt onaturgl that Pennsvivanm
-|||'||.:||1 THRLS |'.'.':|:| '.-'.I'.'.'!I '1|'!-5- 1 !]L '-IL"1H|I
er miand waterways A\ hundred mil-
hon dollars were spent in the buildmy of
canals to handle the State’s commeroe
Fabhe appropriations and privats
were made available for the baild

:I'|I|||-

alike



BAVICATING TIHIE M

& view of the ald
htrg and Johnsiown
B Ceniury agRd

g of a1 network, of wilerways, s Lime
went o, these spread out over the State
hke the branches of a tree

The 3¢l Navigation  Company
biaslt s 1o8-mile conal up the "*llll;l';” il
River, and at one e hed o thousand
boats in operatuon. The Unionn Canal
iremy Middlerown o Readmg by wav of
Lebanon, wie 77 oy, with a 23
mile branch. It kad more than o hun-
dred hift-locks.  Sixteen of these were
a tammel just west of Lehanon, CATTYINg
the canal ta Swathm ' Creck, The Mo-
nongahela wis canalized by the construc-
Hon of sixteen dams in order to form
slackwater navigation.

The Mam Line Canal, comnecting Phil-
adelphia with Pittalwirgh, was in reality
half ¢anal and half mtlway. The jour-
ney bepan at Broad and Vine streets
Phitadelphia,  From there to Columbia,
o e Susoguelimm, sectionnd cinnl-boots

INDUSTRIAL TITAN QOF

S AAYLEVARTA

kit mclingd ralwiy across
dver tlos rote passed the trufhe

Al ER I

- -
.Ili ::j_ll

Mhmtmgrapli svnriesy Philodefpioe Commercial

HILLE I A

HIFITRCATED NARGE

thie Alleghenies between Hollidays
helween Philadelphia and Putslargh

al ratlway cars were haaled on wheeled
triucks. There the boats were pinned .
gether and towed up the Susguehanna
ard  Juninta rivers 1o Hollidovsho yig
[Here they were Pt on an clined 13,:[
wayv, dragged up the moantain by steamn
winches, and let down by the sane
miethod to Johnstown, From there they
proceeded 1o Pittsburgl  through  the
Conemaugh, Kiskiminetas, and Allegheny
FIVETE, '

WAGING A LOSING BATTLE

inmln.r|||:1.|t1F'.' constructed to mweet the
competitiem af the railroudd; as the latter
lj':.ttl.f-]-u-!l.l.ullt: fucilitios |::|:|L;-r1'r-.-_l A ex-
panded, the canal system hegan to fail
and now 15 practically in ruins,  Fvery-
where one sees decayving locks and
ting canal-boats, relics of a remarkable
ersk  But recently the strain of the tre-
mendons volime of Toeal and  thrrougl
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CITY MALL AND sOLDIERS

i1 thi
[ [ |
totiched - within a rodbins

of mellirac
fat vl =i
- Tonmded, opon the civie pride of its pedgil
samtariins adeguate support can' go he
tore the world with o clean health slate.
In 1gof the State’s tvphoid death rate
wils BILS persans o enchl 100,000 (o
Intiore  In orgrs i 122, In other
words, Nemavivanin's health apencies are
resciinE 3700 people  from  typhod
FTAVES evViry year

The same sitpation prevails: with rei-
to tubercalosts.  In 1goy, 1296
of that disease ocut of each
ln 1315 there were

. TeE=griie ||'.. 210000

VWalS

CIeTICH
_'|r'_'-JII|_—. |]:|-||_
100,000 population.
only 7.8 such deaths
peiple from tobercular ends each year.
Throuwgh o svstem of -_-unit,u_u i.l-'1|.'I1.l.‘-
tion of water sapphes and sewape dis-
poesal : throneh its sanatoritims, 1ts visil-
g nurscs, and e medieal nud for the
tuliercular ;. through s free antitoxin
service i diphtheria and ather diseases,
o] through the chaplovment f all mod-
ern agencies Tor keeping the peaple free

lI1I|.II...II1_|:l|: I- |.:'-| _-' }

Py !l.I I no alher @ ||:. of e clE==m e worfd = ficher {han _l"'l- o,
Hatd-ecoal reeion huve been used
i twooF Lhree hinors' ridde i
Fiin

ARTON, PENNSYLYARIA

E:-'.._' IIIE!iI.'
- ;

b Lifresne Ldlbaosy todrs 1E=RY
stratiton, = prosperiny

LS
LR R LT ||I

than upon s meine
[ riom I.'I.Ill[-.l',._'!il.ll'.. the Sl s waon (he
lsting pratitude of s citizens for the
|||.’|_:__!_-._|_ better, antd healthier lHives it is en-

abling themn 1o Jiv

HILLTONS OF SERIMLING THREES

I'EAMNTED

Unly threescore YEars apo Petitiav]va-
nia was rchly provided with forests.: A

FOTiEstTy

fomer commisstoner of
Tow 1in s vouth he
minst unhrmoken 1
trom th
fis #

reliles
traveled lll:-IL'.;;']L 5 ]-
LOresis ol '-|I.|"||I.Il||.I L .

[ the Sinnamahoning

inatith of
Allegheny River at Warren 73
miles—and alsa from O VEL N
."l.].u'_ﬁ.'- Ly smethport In hi
doy, he sava, he has seen one-sevently of
the total aren of the Commonwealth cul
aver dnid made harren and desolite
\roused to the necessity Of saving her
uplind soils by restoring to the bare hills
and mountain sides the trees that ¢
less mndeiry removed], the St

Gy 1itles,

heateht -
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: With lowsl
anil Feédernl contrlbag-
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the enormous tolal ot
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meder the plan now
antne  three
are] resl A
rmirked for improves
ment.  hese mehade
e mam highwilvs be-
twiretl COuUnty Sseils,
jomme the
State mmaids of ad-
foininge States,  and
those connecting prin-
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Adequate pay tor school teachers 13
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Chnie can searcely realize that there are in
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thousand teachers receiving salaries of
le=< than 33500 a vear—a sum that even
nn unskilled Inborer wonld tom up s
nose at today.

These teachers are pursuing a callmg
secomd o digniy and m useludness to
monie. | hey are inflvential factors in the
intellectual development of the foture
cittzons nf the Stute, and cannot bat be
handicappedd m therr work by the less
that-living wage thev lhave been recen
Ny

Pennsyivania is joiming the ranks of
those States which realize what a del
Amernican civilizmbhon owes to the tarth
ful. averworked, anid -1r|r|-.'r[l;::-<| 2l T
which understand that no
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imvestment can be made that wa
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e orre-thorisnndth af  the earth's lamd sor
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i-anid] ane-stxth of iy coal

gronter retorms than the vofting of hivipg
salaries for mstroctocs.

In the tealm of higher education, no
state 15 better equupped nor has more v
orons mstitutions,  The Uiniversity «
Ell'l'.I]:"-_".'['l.'a'IIIEFI. h.il.'-l R L'[ITI':luT:I.L'Ill: il]I S 15 RE
000 students, most of them from the
State, hut with o mmority driwn from ali
of the other States and from some hity
foretpn eountries. It has 30,000 hiving
alomnt. The Umversity of Pittshurgh
passeses o department of mdnstral re
search and 13 one of the country’s fore-
most enginesring mstitutions,  The Penn-
.'l'i.1".".i'.'|ii| :"':'|.'I1|' r' I”.I"L'I_l' Was Once l.'-'l”"."]
“The Farmers" High School."
a moidern  collegmte Institution,
sehonls of aprculture, engincering, 1il-
eral arts, and matural science.

Lehtgh, University  anid  Swarthmaore
th have famons enpmeering schools,
Then there are Bucknell, [hekineon, La-
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Here another process begins, mo whiel
long rows of rotnry kilns play an smpar-
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with fire=bmick, b enomgh for a horse
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It one end pours a constant streaun of
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forward by compressed’ air, |1)ee
et of conl dust, hissing and burning,
dc from an inferao.  In the omddle of the
g kiln they mcet
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draplets or miklonles of a4 dark-grav eolor,
rariging fram'the sze of a
that 0! a large hazelnut; are formed.

These moednles gre eartied out on an
endiiss-bucket belt, glowing like embers
on A& kearthstone, to the cooling towers.
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drafts of cold awr.  Then they go to meet
another set of grinders, o endure the
beatings of another series of mechanical
fintls.  Literally they sre heaten to dost
atd thut dast 15 the Portland cement of
cotftimerce, ta which the Lot
cannat be estimated wath ony  yardstic
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In some plants the packing nuchinery is
far from the least mteresting part 0f the
equipment.  Leading from the b 15 3
arge happer with an aotomatic woyrhing
e lae. The ||.|'|'1'|,-’.| Wik 1 e
place, bit laving a two or three-inch hol
iy the cemter, Is put 1o posttaon, o big Tuan
nel conmectmE (he lead-bung with the
hopper,  Phirongh this thie ooment fow:
prtl] both the Defrel amd the fonnel are
tull

The Weirrel t2 then i
chine and #et on 3 midchanism that ma
e depended on to pack the cament tight,
|:l'|_l;'r|j-|'.,=_ll ii--- A _-EI.'l I". friele o6 lI-I" |’Ei-
ciple of that which drives the pistons of
an putomolidle engme;  As 1 turns arounid
i lifts the harrel seversl inches, el then
lets it drap, repeating the proces= aboot
as rapidiy as one can count.  When tlie
shaking process s finished all of the &
ment has beeh doven ot of the funmnel
and into the barrel, which 1% now packedd
as tphtly asaf it were soliil rock, A piece
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waron-likuls of ore al & time
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Fasileedd  pormcds
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With three separate operations ol con
verting® hard solids of consuderable size
ity ddnist, at the rate of thowsands of Tere-
] ane woulil matarmally think: of

= a day,
g cement plant as the dustiest place 1 all
] bee Yer oo many modern Port-
Lndd cement plants there 8 not as much

Wilrlik,

free dust fonting around as one finds n
the averige old-tashioned country grist-
mll.  Todesd], thete are somé plints 80

free from dust that one mught go through
them i o dress st and come ont with-
fut serions need of o owhisk-brsomm ofF 4
clothes-limesh

The sheaning strength of conerete made
frotm Portlamd coment is rising to-such
unexpected hetghts that the experts sug
wst that the day may not be far ditont
whien orehitectural spectheations will per-
mit the same lightness of constriction
thirt 14 :IL'LJ.'|I|.I."] with  steel v world
shortage of stec] mirht be componsated
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thread v -.H enotih unspun the -| to tuich i
Nowhere else can soch on abundance iladelphia to New York amnd reldmn
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whin it is properly heated he gives it
back to the blower. Standing gver the
“swing bole,” the blower allows the
weight of the plastic glass to clongate
the penr into a cvlinder, whith he gives
the desired dimmeter by blowing into it
intermittently.

But, although it has reached the desired
diameter. the cylinder is not vet long
enongh 1o #ur s purpose.  So he re-
heats it and blows it over and over again
until it attains the prescribed length.

At this stage the cylinder 1s completed,
but the free end iz eloded and  the
other end still adheres 1o the Llowpipe.
It is put back jnto the blow furpace and
the free end heated until it s soft enougly
to permmit the blowing of a hole throogh
it, The resulting wperfect end s cut
away by wrapping 4 hot glass thread
around the evlinder above the imperfee-
van, at the pomt of severance, Teryetveer]
with & plece of cold 1ron, the imperfect
section breaks asunder. The evlinder is
freed from the blowpipe in a-similar man-
TIEr,

We now have a perfect hollow evlinder
af regulation wim.lmw glass. But hefore
it can be weed inon window it st be flat-
teped.  To accomplish thas it must first be
split opent. A hot iron or o charged elee-
tric wire, passed up and down the line
of cleavage, plays the role of a pair of
shears, It causes a stram-lne o form
from one end of the eylinder to the
other, and when this s touched with a
prece of cold 1ron the big voll breaks open
as perfectly as though 1 were cut open
with a dismond cutter and straight-edge.

Adter this the roll of glass 15 sent to the
annealing fumace, Heited o a proper
degree, the glass becomes suft enough to
permit the roll to be Anttened. 1t i then
carcfully cooled and stored, ready for
market

JIIEE}J.“LHI'EJ'I.L GENIUS . WEVOLUTIGNTLZER

By the hnd-blowing process cxlinders
up to as much ag six fect long sl tine-
teen inches o dimeter can e hlown,
Machine blowers have been gradually
aubstituted anmd Diive revolutionized the
art of makog flat glass,
cyiimders, such ns are thpstepted on pages
a3 and oy, are machine lowi.

All the larger

a7

[n simple terms a maching Wover is an
apparatus which automatically dips a big
pipe mto a kettle of molten glass, and
then gradually raises it, pulling all the
rolten glass upwarnl as the pipe rises. A
constant steeam of dir kept fowlng in
through the pipe causes the gliss to as-
sume the form of a evlinder.  Dip a soda
straw futo a thimblefu] of molpsses and
Wow through the straw as you lift it uy
from the molisses—that process would
rontghly duplicate the prinéiple of the me-
chanical glase blower.

It would be too long & story to tell in
this article the processes of making all
kinds of glies: but it may be said that
when the machine for blowing Dettles
came jmto wse it chonped the bottle in-
dustry as mnch as the mechanical blower
changed the window-glass industry, Ma-
chines have been invented Tor Dlowing
clecteie Tamp bulls also, Dt the haml
blowers are still able to produce a major
portion of these, |

When Ameriea went to war, there was
a dearth of optical glass in the country .
Gettmany had a monopoly thereon: but
Pennsylvania  plass  experts  and  the
[Tnited Stutes Furesu of standards set
o work on the prablem, and today this
State 18 making as pood optical  glass
4% 15 to be foond anywhere. Hereafter
America will see the world theough jis
own spectacles and not through glass that
comes from overseas.

Cne of the demands of the war was
lor oue-way glass —glass that s trans-
parent from ome swde and opaqoe from
the other—being reguired for range-find-
crs anl other optichl fnstruments, Tt is
made by silvering one side, sa that i
thinsmits exactly the same amount of
Heht that it reflects. There is a possi-
hility that such glass will ultimately be
used in architecture,  With it the man-
ager of a hip business ecould have an
office where he could work in privacy
and vet alwaye be able 1o see what was
gomg on m the outer offices:

- Ome of the Inrgest groups of fuctories
in America is that which comprizes the
companies classified under the meneral
head : Westinghouse industries, Ohe of
these marmnuth plants fabricates the air-
brike, to which the world owes 2 great
debit, 1t has equipped <ome three million
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cars and perhaps o hndred thousand
locomatives  withe this  life -protecting
bowm. Aniother of the  Westmghinse
grovp mokes the switch and signal equap.
ment now i pse on roadbed  mileage
sufficient to-establish & ten-track hine en-
tirely firound the earth, Stll another is
the guant electric machine company that
creates evervthimg electrical, from a sad-
iron toa dimams of ten thousand horse-
POWET.

A ETATE EWERFLOWING WITLH CITIH:S

No State 1 the American Union pos-
weszes <0 many thriving urban commnni-
ties as Pennsylvanin,  With Philadelphia
nat far removed from the two-million
mark tn popilation, amnd Paeshureh dow-
g upward to the three-quarters of o
milliom, teth the enst and west sections
of the Commonwenlth are phdsessoes
of industrial communities of first rank in
the Westernt Worlil, But as these two
cities will Inter be the subjects of articles
to-appear i the “Cities of the Nation™
series i THE GrEockariic (we "New

ork—Metropoliz of Mankind,” in the
Tuly, 1918, number, and *Chicago Today
and Tomoerrow,”™ in the Jannury, 11,
number), further reference will not he
muttle oo them here.

In nddition to these, the State has two
other cities thay have passed (he hundred
thonsand Tme, three tha® are in the sev-
entv-thousand class, and two in the sixey-
thownsand . ¢lass. 11 also has three with
fiftv-ocld thousand peaple, the same num-
ber with forty-odd thousand, and a like
number with thirty-ndd thousand.,  Foor-
teen cities have passed their teens am!
lave not reached their thirties, and thirty
or more have outgrown four figares, but
have not yet passed ont of their teens,

SCMANTON, A MIVE OF INDUSTRY

Starting down the list after the Chaaker
City and the Smuoky City, otie comes to
Scranton; situated 1in the heart of the an-
thracite region, in Lackawanna County,

Imagine buving power on the hasic of
two dollars p ton for buckwheat anthra-
cite delivered nt vonr furnace-room door.
FFaney twenty mallion tons: of hlack dia-
monds coming up out of the earth in one
community every twelve monthe,  Pcture

a people so progressive that they raise a

S

caritmity fund af a million dollars to
be vzed i aiding responsible industries
o expanil.  That's Seranton, and why it
18 growing at snch o rapid rate.

Cine  factory purns ont three million
attoins & day. One-third of the nation’s
raw silk 5 carded and spooled in its met-
ropolitan district.  More than half o mil-
llon people live within twenty miles of
s court-honse.  Hees i a hive m the
sproggime were never lmsier than the
bustling, busthing, go-abead folk of the
lectric City.

Almost ot Seranton’s very doors are
the famone Poeono Hills, the Deloware
Witer Cap, and the lakes of southern
New York,  Aoeity of homes: public
health s silmest an  obgsessiiom with s
people. and o death rate of onlv thirteen
per thousand = the resnlt.

A CITY OF HOBIERY AST HANDWARE

Next in order of size comes Reading,
the mition's <ecand city in the production
of hosiery and builders” Hardware.  With
the anthracite region at its back door and
the splendil farming communities  of
softhenstern Pennsylvania to the right
and the left and in front of it the ity is
keeping pace with #ts larger neighbors in
A way out of proportion 1o its size. It
has more than five hundred munnfactur-
ing plants, which make commaoditics
ranging from addmg machines and’ rail-
road engines to spectacles dnd ant glass,
For the diversity of its manufactures, the
prosperity of its people, the advantages
of it= location, and the promise of 1t
fmutnre, Reading is an urhan community
thity mstifies the pride of itz citizens.

Wilkes-Farre, luilt apon the beautifol
hanks of the Susspuehanna, calls itself the
“Digmond Citv" More thas thres hun-
dred thousand people live within a radiis
of ten miles of its centeal square. The
production of anthracite ooal in' Luzerne
Coonnty, of which 1t 15 the court-hopse
towm, 15 worth more than the golid pro-
doction of the United States. Alaska in-
cluded.  Tn the beauty of its boildings,
the character of its citizenry, the extent
af its civic developmient, the strength of
irs financial resonrces, and the progres
stveniess of its pohces, the city can stand
comnparison with any urhan community
of Tike size anywhere,
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Nowhere elee in'the world can fuel for
power purposes b howght more cheaply
than at Wilkes-Barre.  Black dinmonds
in tnbelevabile gquantities liv, peady 1o be
mined, directly  beneath thr:_ritf.-i fac-
tomes; and hondreds of mithions of dol-
lara are invested in the long hist of in-
dustries that seek cheap power and make
goid profits here,

Who that has traveled from Maoch
Chunk 1o Wilkes-Barre on the Hlack
Digmond or the Scrantom Flver has not
admired the day scenery on the one or
the night scenery on the other? Twn
railrocids hwge the Lehigh River from
Mauch Chomk to White Haven, throagh
as wild a1 mowntain region ns can he
fontndd east of the Rockies. From there
they reach the op of Nesoopeck Monn-
tan abvive Penobecat by diverse mwtes.
Behind the traveler lies a branch of the
Lelugh Valley, with its rugged scenery,
andl in fromt of him s the wonderful
Wyoming Valley. with collieries as thick
as hops, and Wilkes-Barre a quarter of
a mile béneath him,

And at night, as the smmmit of the
miountain is passed and myeinds of Hghts,
bright and dim, vellow: and white and
hlue. Hash up from Wilkes- Barre and 1ts
dozens of adjacent towns in the valley far
below, the troveler passing that way for
the first ttime well may wonder whether
the heavens have of @ aullen been in-
verted, or whether o great silver lake be-
neath him s reflecting thousands of stars.

HOW ERE MECAME A PANT OF
PEMNNSYLVANTA

The story of how Erie hecame a part
of Petmsylvanin might have served as a
tip to the Peace Conferemce on corndors
1o the wea.  New York's charter defined
e western hoondary as the meridian Tine
extending southward to the forty-second
parallel of latityde from the western ex-
tremity of Lake Ontario, [t was always
wssumed.  that  the  Penmsyivamii-New
York Jine would extend directly into
Lake Ere. and that therefore the Frie
site and Mresque: [sle Delonged to New

‘ork. But the actual survey revealed
the foct that there was a small triangle
that did not belong to either State.

Thereupon Massachusetts and  Con-
necticut both clarmed i, on the grownd

4403

that the charter of the Plymiouth' Com-
puny gave them all the land lying m their
Iuﬁmlﬁl as far west as the Pacibe Oxean,
not previously settled by oother Christiin
powers,  After protracted negotintions,
New York, Massychosetts, and Connect-
ictt relessed their claims in favor of the
Federal Government, which, in turn, sold
the lnnd to the Suite af Pennsylvanda,
miving her a harbor on the Great Likes,
However, Connecticut, in considertion
of her release, resvrved a tract i north.
eastern Cdhio. Hence, the Western  Re-
serve of the Buckeve State,

Situnted between: the coal of Pennsyl-
vanta and the ore of Minnesotn, pos-
sesswil of one of the finkést harbors on the
Girent [hles, Ere i host (o some five
hodred manutacturing  establishments.
It his the lamrest horseshoe factory and
the [argest pipe-organ plant in the world,
ad makes more baby carriages, gas man-
tles, and clothes-wringers than siny other
city.

It 15 one of the few ndustoal cibies of
America that is resolved not tin peglect
the esthetie side of ite develogenent. In
pursuance of that purpose, it bormowed
a chapter from the history of Chicago
and crented o oty planning commission
which has land out 4 goal for Ere to

Erow uwp o,

CITIES WHICH HUIAST SUPERLATIVE
ISNTHIETRIES

Each of the State’s lesser centers of
population possesies come industry in
which its eitizens experience justifinble
pride.  Harnmsburg, m addition to enjoy-
iy the diztinetion of being the Commaon.
wealth capital, 1= one of the principal rail-
roai] eenters of the Eas, “’]Flih'! one of its
suburbs indicatés in' #3 pame, Steelton,
the nature of s mdnstrial  interests.
Jobmstown, hkewise, B an ron and steel
center. |

I quantity and quality of the many-
factured produoct stgmifyv, Allentown s the
world’s ¢ément capital, for two-fifths of
America’s output is produced within a
racding of 20 miles of this beawtifuol city
af homes, which 15 also' noted for its silles,

Walk from one end of s man street
to the other in the summiéer-time  and
every Inmp-post vou see supports a basket
of flowers.  Think of a bhouguet-studded
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street severnl nnles long,  In the winter
evergrems take the ploce of the blossoms
in the baskets. The effect is charming.
But it is charncteristic of Allentown and
the spirit of FPennsylyania.

The iy
shops 5 indicated in the fact that nearly
half as many people found employment
in them before the war as were reguired
t iy the Federal Government machihe
in Washington.

Luncaster’'s claim to fame 5 expressed
in three superlatives: the Targest inolemn

factory, the largest umbrells factory, and
the Lirpest <ilk mill in the world.  In ad-

dition, its outpat of hooks and magnrmes
devated to science 15 extraordinary, and
its stockyvards are the most extensive east
of Chicagn. Omne of the finest watch fac-
tories i the world is Tomated here, and,
although its industries give employmest
to 23,000 opesatives, the city bas never
had a strike,

York prides iteelf on the diversity of
its industries rather thon upon the magm-
tude of any one, and in this particular it
takes ok after Philadelphin and Pitts
burgh. McKeesport's pride m the largest
tin-plate plant in the world is justitied,
whire Newcastle produces mire tin in
sheets and Bblocks than any other city;
Chester is a veritable Vulean-shop, with
ships siiding from the ways, locomotives
rumbling from its shops, and shells com-
ing by the carload, in war time, from its
munitions plants.

And so the story goes, from Pennsyl-
vanit city to Pemmsylvania city. Where
the ambhition of one turms i the direction
of silk, or tin, or heavy forgings, another
is the center of a rich agrieultural dis-
tHect, or finds gratification m the fact that
it 15 distinguished for safeguarding amd
improving its people’s health,  Take o
A ﬂfnﬁlﬂ Stiate, amnd every dot repre-
senting a communily of 10,000 OF more
inhabitants would furnish a text {or an
article on civie progress or industrial en-
terprise. ,

Chatside of Philudelphia, Pennsylvamn
is mch more populous than 13 New York
outside of New York City, Indeed,
Pennsvhvania goes down to Philadelphig
with 6,325,000 population, while New
York goes down to the Bronx with 4,-
723,000,

worlatice of Altsona’s railrond
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It s the larpe nomber of cities of less
than thirty rhousamd population - that
makes Penneylyvania, oulside its chief city,
such o populous State,

A MOSUMREST T0 RELIGIOUS FREEDOM

No it of Iteratare compiled regarding
Pennsylvanim conld fairly represent thail
State without ot lenst a passing reference
to the religions sects which were trans-
planted] there in colomial times and which
flonrish to this day m nearly thesr primi-
trve stplicity.

When William Penn founded his col-
oy, the central purpose of his lite was
to estalilish an asylom where the perse-
cuted of all lands could come and worshap
God accordinng to their own conscietioes
and live according to their own religious
CONVICTIONS,

The Ouakers came by the thousands.
Their meetmg-houses sprang op every-
where, Naot comtent to express their re-
ligion in their walk and conduct, they
pave it expression m therr dress and
their very worids,  The broad-brimmaesd
hat anid the Ouaker idmnet were seen aml
the “thee” and “thon™ were heard every-
where. The lives the Chunkers lived won
the admiration of all who came into con-
toet with them, and muoch of the sohd
developiment of the Swute is due to the
high stamdard of integrity and Tairness
estahlished and mamtained by these peo-
ple of Chiiker fairh.

Mennonites from Halland and Switzer-
lanid and the Rhine Country, persecuted
by nearly all ereeds alike, came n Inrge
tumbers and develaped into the spccess-
ful agriculturiss nFEthlz three original
coumties.  The Dunkers of Switzerland
came a5 o body, ront and branch. The
Schwenkfelders of Silesia, distressed hy

ersectitions  that were without pity,
{:r;iml the perils of raging seas and un-
tumed forests in onler to find a haven
where thev couldl live in their faith. The
Moravians followed: later, to share with
the other sects the blessingz of tolerance
i1 the land of Penmn.

Humble, unsung, comtent to play their

witt rides without the applange of men,

hke the bee that renders an unconscions
service to the flower, these sects have
wronght richly in the making of the
nation.
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[t =eetns like going
hack mtn an earler
contury oo owisit the
1‘!||f=1ui':: 1 |‘..]'|EII'.|I!.I.
and Nazuireth; it ap-
PUArs passing stringe
tor see e Aamish Men-
nonite, with his tal-
le=s codt and broad
brimmed hat, on the
sirecls af progredsive
[ancaster: L sur-
prises  the wisitor to
Vilentiven to hiear
well-dressod, up - -
date people, Trom
conert officer 1o mann-
facturer. alking
|'1-1|.1|-_-.|1.':|11i.'|. T Hiteh !

Vet millions of
Linericn s Dest farm-
erh imherited therr
command of the =oal
Trogn such  ancestry ;
fredn such -!'|'||]|]-|* fuilke
have spruang scores of
governors i States,
many jurtsts, a galaxy
of educitors, ete. The
Penntsylvanian  pictise,
it his ascetic wiv, hns
done Tiis it o mak-
g his State what it

ﬁ:.#
is—and his part in | ﬁj,{'l 1,
shaping the bone and

sinew of the nation.

i‘l raf .||-_||_|'. |.Il|' I II |.- SIS RS

g <7 o~ &
THE STATE S SITARE 1N oo W sHINGTON FROFILE ROCK, SAVEE TAKK, LEIGH UNIVER-
MAEING AN PRE=

SITY : sOUTH LBETHLEH®A
SENYING TITE
AT Her magmificent highwors aml the eve-iilling seenery of such re.
. gions os the Delhiware Water Gap lave an sreesittibig Inre (o the
As for its hstory, plessore-seclong onboist
whether m the r1e-
moter period of colonial thnes o En_t’.u_- It was from ['4.'r|1|_-:-]l.:|u'|;1 Lhat the il
just-passing era ol America’s activities  came who shed the first blood m the l.'_:x'ﬂ
m the world war : whether in the battle  War, and at Gettvsbornge the tide against
for the establishiment of the Unton orthe  disuamon was tamed, gnder the leader-
strupele for its maintenance, the Key-  ship of a Pennsylvanin -soldier
stone State has alwave plaved a role sec- When America threw the weight of its
ontd to no other Commonwealth. [t was  power mto the balance in the Armagred
Petnsylvamia soil thot the Declaration  don of hberty in Europe, Pennsylvania
of Independence was written: that the was in the van of those ready for action,
disheartened eolonists were redrganized o other divsion in France, ontsile of
for victory at Valley Forge, :mrl apon the Repular Army forces, was earlier m
which the Constitotion of the United the [y than the Twentv-eighth, made
States was proclomed. up largely of Keystone troops.  With
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NEAR

COLUTMBIA, P
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LR |_||I.r {1 ||||. | 'I.I-' that make tie
S

muHitom

% .'|r|'|-'_ |||.IT'|I'-, el -.'.|'||| sil=
awered their countiy's call
(M onourse, Penosylvamans are [IFHIi'II.

4 their Suibe's role tn the nation’s activi-
ties.  And the coming of peace will hnd
them at the foretromt of those who shall
provide the world with the munitions of
neace—aengrines and cars, coal and steel,
s thousand commedities, n the nking of
which Pennsytvania serves douhly—-her-
gelfl and the whole world




HUNTING BIG GAME OF OTHER DAYS

A Boating Expedition in Search of Fossils
in Alberta, Canada

By Barxusm Browx

Azmiciayy Conatos of VenteessT® Paieemsoooy (8 vHE AMEuicss Musmow or Saruess Hparosy

HWith Photographs fraom the Amaerican Musesum of Notwral Flistory

Igstrs the quest of big game has ap-
pealed to mian, bz appreciation of

the sport being measured chiefiy by the
siz¢ af the game and the difficulty of se-
curing it

Today we must go to Afnca for the
igest gume ; but there was a tume in the
dim distant past when America produced
arimals larger than any now living, That
was 50 long age that nothing remains of
these crentures except their hones, and
they are trmed to stone.  Hidden away
unider strata of earth, their spoor lias long
sinnce grown cold, and the hunt I ghall de-
seribe 8 in consequence difficult

The animals are dinosaurs; for the mo-
ment we will call them lizards—not the
creeping. crawling kind, but huge reptiles
that mﬁb:d upright through the jungles,
rivaling in size the elephant, the hippo-
potamus, and the rlinoceros.

The place s Alberta, Canada, and the
time of their existence 3000000 years

Wl
agﬂﬂm'un the Great Lakes and the Rocky
Mountains, just north of the Canadiag
houmdary, lies a vast area of level land,
prairie in the east and forested near the
mountains, with a oarrow  intervening
section that is brush-coversd. East of
the timbered helt the central part of Al-
berta is level as far as the eve can see aml
donted here and there by small glacial
lakes, where nest countless mumbers of
dicks and geese (see map, puge 425).

S INCE the days of our jungle fore-

THE CANADIAN PARMER'S ELDOMAD

Fifteen vears agn this Jevel section was
praivie land coversd with a Juxuriant
prowth of grass, on which grazed com-
paratively few eattle, with a ranch buid-

ing bere and there, but sparsely zettled
withal. Today the country 1s covered by
a network of ratlroads, and near the rail-
roads most of the available land is home-
stended.

The soil is very dch and of consider-
abile depth, producmyg ‘under favorible
conditions  epormons vields of  small
grain;, vet only a fraction of the country
15 under caltivation, When fully prodie-
ing, the future wealth of this great terri-
tory cannot even be estimated; it is the
Canadian farmer’s Eldoradio.

A mumber of small rivers ilrain this
arca, umitmg 0 the province of Alberia
to Torm the: Saskatchewan, which flows
into Lake Winnipeg. The Red Deer
River i one of these tnbutires that rises
in the mountaing porth of Banff. Num-
ers of lesser streams fed by monntain
snows anid prairie lakes join it, making an
irresistible siream that has cot through
the prairie land, forming a mmiature
grand canvon, a mile wide at the top and
from two to five hundred feet deop.

UNCE THE BRED OF A GREATY INLAND SEA

Although black, fertile sail forms the
suriace of the country, the earth below &8
composed of horizontal layers of clay and
sandstone, and a journey of 250 miles
divett the river reveals four distinet geo-
Jogte periods in the canyon walls. The
strata representing these periods overlap
fike shingles on a roof, and in each are
preserved the fossil remains of ariimals
and plants which enable us to picture
former conditions and life during past
nges (=ee picture, page 413).

It thie lTower reaches of the river, 200
miles from the mountains, I':Fﬂlf'f se-shells
are found in the rocks, indicating that the

407
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A COM AN SIGHT IS

T Mot o F 1hin an

exitiprdinary fey
the median line

]

an mland zea extendinge from the
Galf of Mexwo morthvward to the Areflie
Cwcearn—aoovered this area dunng o long
time, 1 which several hondred  teet of
strala aecumuolated.

Where these rocks Tank the miouniatns

thev are tilied at an .I”"]L" il severl de

DL

orees. which showe that they were labd
down betore the .L'|||1|'|:-1L- ¢ elevition of
the Rocky Mountains. This formation is

called the Furere.  (Gealopic formations

are usugally named from the “tvpe” lo-
cality vich first recogmized, and whes
ever rocks of the same age appear they

AT |Jl--;i!_;r.._=.t|;-.l b that name. )

Near the close of the P
the inland sea-floor was elevated
the ocenn amnd became o land-mass of low
altitnde—n vast stretch of jungle-covered
r' lta and coastal swamp, interspersed

I Iy havos and laroons

.I| thi fresh and ]4.&[". cait or ||T'Ii'|i.'- 3§
water lake amil river Tels of thas i v
ks '|||-|.—-I.!I"-.l- l.| h.u |||'|'FI -'-II'I1- il 2 Vi~
ricty of trees, rarely teeth and’ Tragmen
tary hones al mamim: L|-. ] nurmerous re
i repitiles | see

rrer A ]'l:IIf O
||-l'.-'|

miainsg uf a proal Varieil

NORTH AMERICA MILLIONS OF

mal wa
and also the

Frean a deasing iy Chatl

T

TEAKS AlLAD

the row of thin plates on either sade of

liine 21wl bheavily armiod ta:l

page 4161, s s known as the Sudid
£

! Py ¥ |
A !r.--'ul"." FA A o e P MR NERHE

Subaeqaently this aréa apam sank be-

low the sea Tor a long T"'“. and 400 feet
of deposis acenmulated, in which onl
m-l--|'-1-~ sl harie rn_'_:-l.i‘.u.= are to be
founcd.  This ocean deposit, also a part

Pierre, 18 desipraated £

if 1 ¢ e

Then a Tong period of elevation begin,
the rocks and fassils showing a grodual
ange frone zall to bhrackish water eon-
ditions. which near the 1op became .|||:|.-
tresh.,  These beds, over yoo feet thick,
are known as the Sdmonton [ormation

Hesir "I._"I.-:l."

'|'1||1T||"'1'-T My sums of 1|'||.
iea—a pondition that may be hetier un-
derstood Tn coniparEon with the prescnt

evargtades of Flonda (sce page 412}

Mresumalbly 1 e

|"I|| "".lEI!lI il TNl

II!|. |||'.||

FUE HOME OF A HOST OF RifeTiLEs

In these marshes of prehistore tanes

J11.1. |_'|1 2l ||||._= |_||I H'Ep';i?l_'-._ LM 1"|r|_lr||;1_
some syl and of varous forms, flesh
cators: anil |'-| Fl-esiters, but all sharme

¢rs - 1N COnmamn nnnl known
“'-..r STV Were i Fe-

rertain char
s I1l||ll-:||l|~_

400
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The big fatdsat deifts downstregm

T |_-|.-'||'|-r:|--_: sotiom ool hoth oary oanm U g 1k

L SRRl B0 I||--'r. [TRET N4 im

lated to any lHving reptile, vet they had
some characters common to the lzards,
crocodiles, and hirds,

Of the kinds ¢haracteristic of the pe
'|'i||.|| L -'.]u;_-l_'“aq:-;r Tl ]'||'!'§'.~-1'.'LIII'T I1:'|T1I|'l|
lrachodon, wis more than 30 feet long
and about 15 feet high when standing
crect page 408). Its head, with
bromdly expanded moath, resembles that
of & duck, bt back of the beak there are
more than two thowusand smiall teetli, tlis-
posed in many verbieal rows, each con
tanimg several mdividnal teeth, the new
ones comming up from below as the old
cifles wore ol

The Tong hind Tegs terminated i three
lareee hoofed toes, and the shorter, slen-
der fromt {eet were l|;11'1|.'.' w e hilbesd A
acted as a power-

|-||
| S

longr, thin, slender tae
ful swimming organ, and the boddy was
mveres) with rough  tuberculite sk,
Mavinge po I defense, it hived
chicflv it the water, where 8 was frer
irom attacks of the flesh-enters.

With the "duck-hilled” Trachodon
there were other 1:-'.I'g1.' -..'l'l"-L'::-' o '.'.[I-.'Ij

mEans 0ol

HUNTERS ANOVING o

with the surrent
I|I= ||r||..'||-'|1|||- Ty % ||"; ||||'I.\_-\.
can whnirk withoat a3 el o

AM D

R I& &Y r|.| r-r-.||| 1]..-- JEmaah _||:'|r

The mosquitoes
il fhie hamads

o bl T o
inhalating the water, Siaoarolo-
fhne owas similar an boild, but character
tded by a large crest extendmg above the
sieull, and pelvie bones that were Jevel-
oped for attachment of poweriol tml
muscles, [t was probably a distinetly

7 3 n |
niptatie tvpe (See pags 418 )

TITTIN=

A CDESNUEEATLIE WITH PXELUMATIC 28N ES

Abdng the shores lived COrndiiomimur,
hird mimie, as the nome nnphes, one of
the most remarkable of the dimosaurs.
v oskeletin found last vear shows it to
have been notoothless creature, the jaws
sheathed like the beak ob o herd.

The bones were hght and pneamatic,
like those of birds, bt the skeleton
closely resembles thiat of the flesh-eatmg
. It was abiit 12 feet in lensth,
with Tong, %londer hind legs and shorter
fremit Teoso & This was an agite crénture,
different from the tvpical fesh-eaters m
feedine bahits and doubtless a- shore-liv-
ing tvpe that may bave fed on ecrusta-
centl.

daosaurs
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SCANNING

E CEIFEFa

I & single' gquarry along these ehiffa Tooe

e sl ol

On land there were hoofed gquadm-
pedal herbivorons kmds, some, like 3o
Hodlonms | 4ed [ S2CE), ||:|'|.".I||._r a1 inE
mense skull, sa1x feel 1n -:*Ilf__{‘-h. '-'-'illtl three
harns. a short oue over each éve amd a
longer one above the nose.  The jaws ter-
mipated i a sharp clipping beak. like that
of a trtle, and further bock m the moxdth
there wore rows of double-rooted teeth,
The baclk of the skull was -!L".-e'|-_|||r'-|. ey
sl 1?1'-=.|'.L ql||.‘|.|l '-l.'i!_]! -u.l'_||||;|-_'-l '|l-|_.'r||_._~|_-|
-H-;_I'u:-r|||:|:||__' CFWET I!il" 1Il!“li't|;_ EI wils OHNCCH»
tral o the later Triceratops.

A CIHEATIURE ERNCASED 18 ARNCOR,
[NCLUTIING VISORS To SAFLGT ARL

1S

FLUTLLY
Y EL

Strangest of all was the herbrvorous
.-.Jr.'.'-"_'|'|'|-5|rl|r.ll‘r. i '11-'-1“5._'-', &0 -]L'u:_-;nl_ ||ilr_‘-
bodivd creature, completely encased n
armor.  Dermal plates covered the skul
fallowed by rings of plates over the neck
and rows of flat plates over the back and
ips.  Its tadl termunated in a huge claly,
and the belly was covered by a pliable

FON SLEEDTTNG

P presciiang K

MONSTERS

ral bhundred indvidoasds Dave Deen

Lutn
mosate of small, close-ged '|-L:|._'_-. [t whs
{urther protected by a movahle plate that
could be dropped down like a shutler over
cach eve, thus eompleting its protection
from insects and formidalle foes;

|'rq-_'.'1||u Il '.|||' '..|Fi||I1: !'ll']'h'il'.lll'll]*
kinds were powerful flesh-eaters, Alberio
sawrus, resembling those shown on page
ya—an active anmmal 30 feet long amd
sbhout 135 feet high,  Armed with large
worrate dogrper teeth eod sharp. bird-like
claws, it wns capible ol destroymg ans
of its Dherb-enting relatives. It walked
Iabituslly on s hind legs, bndanced by a
long tail, while the short, reduced Erom
lewrs could have heen used only m grasp
myr e pires

I'hat great mumbers of these ereatures
lived i the ancient marshes is evident
{rom the oumerons Femains foand in the
rocks. In a smgle quarrey, of which there
nre thany on the Red Deer River, hones
repressnting: several Puandred mdnadials
have Deen, waclied out of the bank, and
more or less complete skeletons and

d1l
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Fournd m these some  rocks Numerous and that the dramage of the waters was

il vetrs and petrified wood bespeak thg chiel canse of extinction of the dino
the tropical abundanee of the vegetation. =aurs.  They weore ereatares that dsd nol

Vhove the FEdmaonton beds, flankme the miprate any great distanee o more fa
mountains, there are severa] hundred feet  vorable conditions, as do moommsils, and
[ & r|||--'! nes and clave ealli || the Feshia- i1 i-- -_l_||1" :-|--—.i:-!- I:'I.|| !||| ..|Ili."':i__-"
 bedds, which were deposited atter the food of the herbivoroons forms becaime

dinosaurs became extinct | see page 412)., scarce. 1he known plant remams are
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| he hirst sixty miles ol the river below

the town 0f Red Iheer s locally known as
"the Canyon,  where the spesd of the
curtent I3 conEuderably more thah fodr
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FHE SAUROLIFPHES SHELETON SCLWERED AN REANY 1O BE ENCASHD 1IN TLASTER

WD DX, PHNEPARATORY To ITS LOoNG TOUDENXEY Tid THE M SR M
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of the vertebre were stivking out of the bank, giving ds o <lue Lo 1 lecation,



e 1L A

pebgalicd
il preserved on' th
manted by & high, curved érest,

piving a elue 10 the skeleton

e A an oomasaaiadls

ol the slin umdler =Rl

sprie and poplar trees oover this sec-
tionn of the country, and éach bemd of the
FIVEE Pressmis sore :'i*'1|11'l'§!§|1l' vistiy af
esprecial nterest, the stately spruce trecs
silhouetted arainst the sky, addinge a
i h;n|1|| i) |E|r |'ﬁt“T-ri|J|1ui1I;[ =i OTEC ];"T
st fires and lombermen have thimned out
maost ||f I:]..._- |.|Fi_‘ll_'l.' Sy e T :|:Il[ I‘--'_ir m Hits
along the river the underbrush was col
ored piok by the ripe red rspherres

In the long mudswmmer dava, in lati
tude 527, there are many hours of day-
hght, and constant Poatimg wauld have
carried us manv miles per dav ;) but fre-
quent stops were made o prospect for
tosails, and we rarely covered more thin
twenty miles per dav. Mgh upon the
platean burldings and haystacks proclaim
nowell-gett]ed ORI bt halntatione are
rate ftlooe the river., and for miles we
Hemited throtgh picturesque solitude, the
stlence unbroken save by the nonse af the
apids.

During the day an oceasional fAock of

B e litism v
[ s type of ook W1 tha
Ke that of 4 easnbwary.

DIISOSALITR, CORYTHOSAITEUS. FOUND

STV EVILLIC

wilth the mmpressot
skull was sue
[he gl Of the tail was exposed,

thatt tharty. fect o

ditcles . or womld be distaurbed: by
T ::}:ETLLL[T:. llhjlugh fLur diHL|= |lr |if;
wore scen along the shore; bor among
the trees, whin the mivstic hingh of might
hod stilled the camp. a1l the underworld
wirs aleve, aned memy [iftle feet rostled the
leaves where doyhght disclosed no sigh

vi lite

A i G

THE RIGHT HICNDE OF WILD LIFE

Then the musktat and beaver would
take courage (o mveshpate the bip in-
triyler af their tnmiline hounts, From
the distance some hongry covote wonld
sendl his plamtive ery echomg down the
camon, 1o e prnctiated by the "1-1:1 il
pot, puf, pat” of o partridge drearmming
ta hi= mate, and from the trees abowv
came the constant queéry, “"Who-whoe

wlio=-whii=oan

At intervals we would tie up the hoat
and o azhore to search the banks. thas
tassils mmpht nof e overlooked., No
: were foutd 10 rocks of the

saliE
I LI®EDE LS

(15



43 THH

ANUTHEK

Lewering a soo-nound box, by meand of hlock armd (4l
part of the neimol et ||r|"|r|_r MO,

spretmen included the pelvis, &

Paskapoo age, but as soon as the il
HidRiEN TTH L“— '-I.'Il'lll'u.l.l'l"ll '|" l||'|'|' Ifll:lll.'i"n 1 |-""|-'
banes of dinosaurs Decame numeros,
and i the [ILI.I:15I.'-:‘-'|11.I;: EXPOsSUTC: ay e
month of Big Valley they were especially
alwndant,

CEOOKED
=R A

EXCAVATING WITH AWTL

WHISK

AN

At the foot of a buotte be scattered
fl:l.tlr_1i'|.r.'1|1_'1- ||_||' |l'-r!II.'_ iHIJ_! fare lhl" I'i'.|_1||-|:'|.
scarred hillside other fragmems appear,
as we trace them up the wWilerwnys
Finally, ten, twenty, or thirty feet above,
othet pleces ||-1-:-1III.-:h'_ from the bank, and
this = our lead. Cautwously we tollow
i treen il -|:_I-.|-|_|_¢-l,'1.1 "fu'[]rf:ll.'l.', 1_'lIJ|.'F_'|I.'I.:T[1I:.:
the bone. with crooked nwl pod whisk-
hreoom, careful wot to disturh the bone
itseli; for, although stone, it i wsually
checked wod fractired in many places by
former disturbance of its bed or crys-
tallizing of mineral salts, and is rarely
strong enough 1o permit removal,

NATIONAL CGEOGRAFHIC

ANRYILASAUTRLIS O

MAGAZINE

LILEY
Tl

b the vidley o0 feet helow,

Cither bones may appear in the eourse
of this prelimingry work. and, if- the find
15 desirable, the next step s caretully to
gather every fragment, rge and small,
that has weatherwd out and fallen down
the Hillside: for when restored m the
laboratory otie of these reces may be the
critical point in the detérmination of o
S CIES,

Then with pick aml shovel the heavw
IL'IJl_Jl,"-; I]!hl'p'-l'_' s I ]'-'_'IIIIH.'r_".!, a'l.'“!i |"]-rli.'” il
team-anid sceaper and dynamate pre nseil
when o large excavabion 15 Loy bBe made,
As we near the bone Taver the waork 1s
more careiully dope, with ever m mind
the probable position of the hones of the
sheleton, A false stroke of the pick m
excavabon may canse davs of mending

i the | ||:|-|.r.;Eun sl r|:|r'*||t 1:|1'=-II‘|-'L L1
ilelicate bone.
When the bones are vncovered and

hioshed clean they are spturated wiath
shellae till all small pieces adhere 10 each
othier ; then the dirt 15 taken away from



HUNTING BlG ' GAME OF OTHER DAYS 421

THHEEE MILES AMWE TOLAMAN FERRY WE FOUND THE IS AND T'ART OF

OF & NEW,

LONG-SFINED DINCSALEK 85T T

L SHELETCORN
MY TACRI AL S

The Wp bines alone weighed 600 poands aind] ol L e deagged 1o the river on a sled, 1t
belupes to the family of dock-hill dinosatrs (see puge Jud b

the sides. more <hellac ..‘-||!'EJ'H:L'*:L and finiliv
each boge stunids o a little !.:ul:l.h.':é'i::[

IO MONSTER SRELETINSS

rACKELD

THE ARE
If the specimen 15 g skeleton, we pext
determine where the bones miay be zepia-
rated or broken to enuse lenst damage,
anil each part is covered first with tissue
paper, dnd then with two or three layers

af plasterof-Paris bandages—strips of
hurkip dipped o plaster.  When tins s
set and thoroughly hard, the block 12 un
dermuned and tumed over and bandapes
ure applied to the lower surince to forma
complete plaster jacket

This preparation is <low and tedione
v osheleton may be uncovered in three
davs, but it will often take three weeks to
prepare it ready for boxing, Then heavy
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WITICH

THE

FEACES, FRIM

I ACCESSINL]

OFTEN SEELINTONE ARE TOUND IN ALNOS)
FRETTANE] HIfTH"E= BITI=1 HME LTRSCGAsELY LY P HE SLETES i
.
LOWERED OVEN =TEXY (LIFFS
Dine section of a large caralvoroia dincanur. sheleton welghed  ovet two tone. Hern
treadl Wod tor b meside up the steep canvon wall, where a Pot-pound box was all that a Team
ol I oy 1 &led

Tl FRSEHI) S R0

1 IS, .'.!"l

boxes: are made o din cach
!|||'|'|-. i |

> Toas1lE nr

1
arciully packed m hay for
shzpment to the Aluseum.
Tl at Tolmnn Ferrv x few
ments which were seen protruding trom

Hi=*vieFeil <=1

ey

1 roe-
A hllside developed o n complete skele-
ton. At Arst it was thoapht to he the
wietl=-known "dock-ull™ dano=anr | rnachio-
don. Init when the skull Was revealed i
wis seen to be guite different. It proved

to be relnted, nit o Torm entirely new to
:Il'l rl.lll.H_I-: ".l |I|I| I_-'Illlulllll-l._.I
¢rested |

EIETTCS SETIOC

mETRE L TR TE, datarian, trome the fomg

soane extending backward from the top
1

¥ i i
LI 1Rk

Nl

Today there are thowsands of different
species of reptiles inhabiting the earth
anl during each of the long prehistoric
s there were probably os miny or

| T Rl



FREDUENSTLY THTE PREEPANED BLOCKS WEIGEH A TORK O MORE, AND IT 18 ARCESSARY
TO HANDLE THEM WITH BLOCK AND TACKLE

BALF-LHOW S DUCKLINGE ARE EASILY CAULGHT 0% HAND, AN THE EARLY SETTLERS
SALTED THEM DOWN 1IN BAKKELS 1'ON THE WIKTERS MENT

if



Lovcalilies whare [frnoasagur
Kemppinag e dsann fownd

et v fareotin Farwii flon
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BAP SITOWING THE LOCATION OF BOME ©OF TIHE IMMETANT FIRIE OF DINGSALRIAN
HEMAINS AND ANEAS WHEIRE DEFMMHTS WERE LATD DOWN DURING
THE TIME THAT THESE ANIMALY LIVED

The makt fertile ficld fior the hunter of Mg game of other dive 18 0 vast area of teyvel
tatul, prabeie in the east and {oresied near the mountains, it provioee of Allerty, Cartda,
beétweon the Gerent Lakes and ihe Bocky Mountains, just north of the Camsdian boundary,
It the lower relches of the Degr River, which Jdralns o part of this reglon, ses-shells nre
fomnd b the rocks, mdicatting that an inliaml sea. which extended from the Oulf of Mexico
to the Arctic Ocean, onve covired thne -areg. When the ses-floor was elevated above the
ocean this secoon became o vast, jangle-covered swamp. In these marshes of prehistoric
times dwelt 5 host of reptiles known as dinosaurs (see pages go7 and 400).



THE NATIONAL GEOGRAPHIC MAGAZINE

HESTOHATION OF MONOCLOXTUS MADE UNDGEE THE DIRECTION OF
Y CHARLES ‘R,

D hmerican Rl e

FHOF. T T COPFE,

ENIGLEY

This i¢ ofie of the primitive harmed dinosaurs, the Ceratipeida, i which the borm over the

ncwe was [nrgest
[mee page 427).

more different kinds, for reptilian life fs
oow on the wane.

Rarely does o season pass without sev-
eral new penern being E:'unght to ligeht,
and this possibilty of discovery of the
new and unknown adids zest to an already
fascinating field of resenrch, Any pros-
peet iy reveal some new oreature of
bizarre form, and we are constantly find-
ing skeletoms of animals known before hy
parts only.

The Edmonton formation has been es-
pecially interesting, for at least two-thirds
of the species discovered in rocks of that
age are new to soence.

By the tune we had reached Taolman,
where a road crosses the river, our flat-
boat, piled high with boxes of fassil ani-
mals, had become a veritahle foeaal ark,
This was in the latter part of September:
thin ice was forming on the river and it
became too cold to do further effective
collecting. The boat was then beached
for the winter and the eollection shipped
back to the Museum,

I ke later members of the family the horns almove the eyes are largest
[ts remains are guite abmndant in the Helly Hiver beds

Ench summer work has been continned
[roaen 1he proan al which ib egused the vesLr
lefore anid the search has been earred
ont thoroughly,

Ilsewhere compléte dinosanr skeletons
are rare, but in this part of Alberta they
are pot upcommon.  In po other part of
the world have so many Creticeous dino.
saur skeletons been brought 1o hght. One
American Museum Expedition collected
eight skeletons from a lmited nrea ex-
ﬁfl&ﬁl along. three miles of the Red Deer

ver,

CAMT LITE WHILE ON THE TIUNT

Searching for prehistorie ammals by
boat 18 evenl more interesting than similar
work 10 the ard “"Bad Lands™ of the
plaing, Those who have huosbunded
drinking water on the desert throogh long
hot summers keenly appreciate a river
of snow water.

Pike, pickerel, and sturgeon are caught
i the Red Deer, and the persistent angler
never fals to land a few “pold-eves,” a
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Afier 17, 2 Nathnal Masenm, from & drad[ng by Clatfes I Ralglt

THIS EXTRADEDINARY TIINCGSALTR

{(TRICEUATOFS,
AMERICA | WAS A STRICTLY LAND FORM AND GHEW

UFPERE CEET ACHILS,
fOr. A L ARGE

UM

SIEE—23 FIET IN LENGTH

The bepd, with i accompumying neck fnll,

¥ ' :

The creature was herhivormms, the jaws ooitaming rn:uw fime tecth, evidently
Thic enicrtiows horns gTew upon &

SPrCInens
verd] I erashing vegetalile food,

was enormwus—s Feet o leogth mothe lange

any cover, as o the

boriis ol a cow, amd the ypper jiws ended in o hormy, tertledike beak: The two: orect dime-
saurs in the beclgrronid] are Trachodong, & sontomparaneos. spoecics Lige (regl 4res).

species of fresh-water herring delicious
when properly baked.

After o long day’s search along the face
of the hllsides or work m the guarry,
the collector returns o camp himgry and
exhansted, but soon to be revived by &
good. camp supper. Then the hour he-
fore sunilown s spent with rod or motor-
hoat. The winds hove ceased, and a3 the
sun disappears over the rim, long purple
shadows conjure fantastic forms on the
rugged canvon walls; then a cheerful
camp-fire, pipes, anid stories of other days
and scenes.

Al af emgrse, are not rossute scenes.
The particular fly in our ointment has
been the mostuitoes, which last year
flocked to anyvthing that moved, I rin-
bers that I hesitate to estimate.  But to
the lover of camp life the days of dis-
comiort and privation are those soonest
turgotien.

As a result of the past Tour years” work
in Canada, the American’ Museum [ix-
peditions have collected 300 large cases,
or three and one-half carlmids pf fossils,
two-thirds of which are exhibition spect-
wens, inclnding twenty shulls and toar-
teen skeletons of Targe dinosaors, hesides
mnny partial skeletons, This miatersal
represents many genern and species new
to setence, amd defines the anantomy and
distribution of several heretolore but par-
tially knowr creatures,

But the field has by no means been ex-
hausted, Under miles of prairie land the
same strata are undoubtedly filled with
similar fossils ; erosion is rapid. and as the
river continues to wear its banks away
new fossils are exposed. In o few years
the same territory can he explored with
similar results, and for all time to come
the Red Deer River will be a classic lo-
cality for collécting prehistonc treasures,



A GHEAT MARISE LIZARIFLIEY, FUORST FROM THRE KRASSAS CHALR

The Wmg and poweriul jaws

A-SMALL, ACTIVE DINDEALR,

were armed with pumerous sharp eeth amd the hmbs wore
developed s short puddles,  The specimen bhere shown is some 0 feet in length and was
el 10 almcst perTes) condiman,

al ¥

= it . -l "'._-'—.ll-

ABOUT FIVE FEET I HUEGHTY, FOUEXD IN WYOMING

The picture shows one ciptiriog an ancestral bird whose jaws contained sharp teeth ke

thiose of a heard

438




o35

Aiter Oborn, from a drasmg by Charles B Ralglit
THIS FORMIDANLE DINCSAUR, THE LARGEST OF THI CANSTVUROUS FORMS, WAS SDME
S8 FEEL 1M LEMNGTIL |._.'=:F'|': FALGE 415
It must have Tresented 3 most bmposing: steht 26 it stalbied aboit in search of fuod. The
proat &-foot jaws werd prmed with hong anitl sharp reeth, capalde ot u-.u.nln_;s_lhr tough ahooms
of such untaronists a8 the great Triceratops Of the same preriod (p. 408 Phis lattcr creatore
conld mot escape by runtime away, amd so was foroed, no dould, ty baek into some denpe
forest prowih whenever possible, prescnting merely its sharp-horned head 1o iis adversary.

Agy Dshorny fremt aodrowing ey Charfes T, Kndight
THIZ GREAT CARNIVOR(OUSE DIKOSAUR AAS HEEX KXOWN FOR SOME YEANS TAST, BUT
ONLY RECENTLY JTAS A CDMPLETE SRELETO N GF IT HEES PLACED O FXFTHRITHRIS

The erenture is depicted feeding upon the remaine of a Brontosaurus, whose actaal yerve-

brwe, chiseled by the shiip teeth of some similir creature, are placed beneath the motrried
sleleton o the American Museum

420



INDIANA'S UNRIVALED SAND-DUNES—A

NATIONAL

PARK OPPORTUNITY

By Orroeus Mover Sepantz

DUNE regsion ardinarily symihes
an fnhospriable, wind-swept tract
of country, barren of vegetation
:'I.:Ill. ‘-'l__lul.:":'.'l._'. !lllllilhl'lll.'l.] Il.l_"u Fl.lii.JIILIJ |i.!rl|"_,
The term “sand-done” long ago denoted
a iand to be avorded by travelers when-
ever possible,  Lack of water, mbegse
heat, and ithe ever-drittmg -sand itself

Fhotvgmphk hre Franess T.a Pollstte

A TOFLAR WHICH CONVERTS IT5 BRANCHES
J"" |I||' =|||"'|;'-| _1|_':'||:1-. IIIJ "-rll_;' :.‘;-Illﬁ
BHANCHES. AS THE WIND DEOWS

[T

At one gme this tree of the IndEsing sand-
duties was botied op e the dark line, The
Virrihie then il dirty hs rooty, bot now that it is
bieing ureovered they are again performing
thetrr normal function as Ymhs,

LI

were sufficient ciugses for shunning any
e country o8 a mghway., Charles
hingsley, im Westward Ho, says; “The
Spapinrde: neared nnd neared the fatal
dunes that fringed the shore for many a
weary mile,”

The dunes af the Atlsnts cimst, driven
iand by the termibic storms off the ocenn,
at tunes have devastated large arcas ol
fertile. land, relentlesdy destroying all
vegetation, amd the dune remons of in-
terior Amenica were the bane of early
[onerrs,

At the head of Lake Michipan, melud-
ing the entire shorelinge of Indiana and
parts of the adjomng shores aof [linms
and Achigan, there 18 a dune country,
e and wonderful and entirely differ-
et from our gsual deéns of sand-dahes,

The vegetntion of the averape desert
or sandy region is usually an interiesting
example of the survival of the fittest.
and most of the plant families remaming
have adapted themselves to the severe

Fhotapraph by J. 1L, Thaizls

A FIND FOR THE OENITHOLOGIRT

He sits and blinks the day away amid trees
atl shruls of bewildering beauty growkig on
the shores of o fresh-water gen
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TIE ITXNUIAXA SANIFNITNES
condittons of theitr environment. Desert
planits, too, are often strikingly beanptifal
when m Mosom: lwit their '|II:'1'.!-.'-I|. o
growth aod luxury s very short, lasting
only through the rmny season,

A =104 (0

"'--:"I.-Ir- T YOO DFRSsSERT BROolan T

Londitions are reversed in the Indiana
dunes, tor here thers i3 never o long
pertod of drowght, and in place of a des-
crl arei theve 12 a natural propasating
arden, ‘where a tmost astonishing nun
ter of rare and beautiful plants congr
gate, baving  migrated both  from the
ricrth mnd sonath to this unosually favaored
Iocality (see pages 434-435). :

Here, on the shores of 8 sreat fresh-
witer =ch, whose moisture 18 constantly
being carried =outhward by the prevail.
g northwest winds, and tempered hotl
m summer and winter by its position on
the Take, 13 a regton <o wonderful that it
shoild be ]~L1'|-l for all tirme as= 2 rreal
matural park for stdy and the recreation
of mubions of peonle of the Middle West.

There are .a_{_-__:ll', 25 miles of shnreline,
averagmg o mle or more m width and

431

AND LAKE

Plistegeank by lrwin 5. Kosruigls

MICHIEGANR SHORE

cafitaining approsimately 10 sguare miles
of land m the dunes, stil]l nospoled by
coimmeraial  midnstres This region is
situnted within easy reach of more than
10000000 people at o nominal cost for
transportating.

A wvisit o almpst any one Of the na-
tiongal |'I:II|-:.'- TR lnxary |l-|'_'|.'..:|r[ the reach
of-the majority of the people of the Aid-
dle West: bt the Take Michigan dune
region cin be visited at all senszons and
at oeost of, ot the mist, a few dollars
The dunes are popular even n mid
winiter| and many aooarty of stadents and
ather oatdoor enthusinsts has enioverd the
soenery mawd the hracmy air of 1he Inke af

that trme of year {see pages 437, 440).

MCANTY CEEARAIS FOR CMANY AMEN

The attractions of the Jdunes are =0
varied that all elagze< mav here find ree-
reation smtid] to their wishes.  The
traunper, the geologist, the botanist, the
roolopist, the student of earlv Ameriean
history, anid those who seck only fresh
wIr it clesdr -!-IiL";, can il all ri'1l'_‘-' cli-
are, and more than they hoped for, in



I"otogrupit by L Merisky
AAoXEG THLE LUMNES IS TIHE sAMNL-DOL XEs

I.",r =L L . ._.r' |‘-:--:-|I.'... r....r -.'tf'i‘l] i |I|||_'_T '.-i..||_|'.. |||||i:'|r - |'.||:_. il ||i||| iEte |_||].||l_ ffi:|1lllt';L-|
waxy bells of wontergreen and blovherry, hepatcas, irstling arbmtos—not st a few Howers,
But aeres of them amd miles of aeres—miake 4 natwral Nower garden which cannest be doph-
cateal aebifs-talls

" =
|'||'l'|-|ll'l||r L Canhis

VITTLEE THE WAVE= HHEAK LU'PFONs THE UITNE OF INIHANS N

Canneing here rosembles the exhilarsimg sport of worf-hoged svlimg m rhe Hawavan Islznds.

454
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tins wonderland of sandy beach und Tor—=  wverse winids 1 Cmenvered Eiostiv tree
ster] lilee Iy ranks, grav and wealber-beaten and en-

Mhe ot it the diines are alywony's trelv dlenvicled of leirde, baat ¢ wooa] stall
T EEC e 1 woatdre, thomeh sometipmes simgriel i e te "'_' Ha=1 rved By e
C T thisplavs wonderial kil as. @ sl shrian] witth which i 5 2T
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g 18 LF i |'_. 1 a1i |l | -l i it 1 I I: riil o 1T Tl k= Ll
Ev i Mo e {tarsi=-lovine: plants Hie 1 I [ LEre e o
dee dltered hollow erfectly drmv af rchang ' by A |
i o Tarst R T Fioqd thick i ralil firiectint el ERTi LN ]
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SANTFDUNE

Farh succeednm season among the dunes hrings e
piotures of matural benuties atd scomie: charms

dant molsture, makes a comndition of soil
thit is ideal, and the result is a Tnxunant
plant growth that is almost tropieal.

The dime-flooe  vegetation 15 more
striking than the arhorescent growth, and
the weatth of herbaceons plant life i re-
markable, Even on the expiized lake
beach and on pewly formed sand dnifts
pioneer plants are constantly springing
upy  Hardy grasses, sea ro whets, artemi-
stas, sand cherries, and many others tnke
advantage of the shebtest opportamty,
and around these plants embryo dunes
form, which in time grow gmnd join the

Wi ANDS 18 WISTER
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ever-changmhg amd faseinntmg
]'_'I-.,I'E'II'H"HTI'I '|||.- lll'l.”'ll:' GBI =SR]

As s00n as a shght covermg HL
humus accumulates, possession is
tnken by the stronger [:n!nm.
growth, and bearberry, juniper,
arrow woods: and sumacs soon
fAll up the vacant spaces, prepar-
ing the way for the tre¢ growth
that is wiiting jts turmn

The Liluck ouk 15 the most con-
spicttons free ol the older dunes,
but 1t is :aocompanied By many
others, mostly  decidbvous,  al-
thowpeh there are a few ever-
greens and one other conifer—
the tammrack,

Bazswoond, poplats, tulip, sassa-
fras. Juneberry, flowening dig-
wood, white amd grav pines, and
occastonally white caks, are all to
be-found in the drier parts of the
dunes: and in the Jower lands
cour g, red  maple,  swamp
white oak. pawpaw. cherey, am
the larper sumacs grow luxuri-
antly i the peity soil.

A NEW GREEN TR EVERY SEASON

Fach season In the dunes has
it own imitividaal ptteaction: o
snringtime the dark greens of
) piuuﬁ and jumpers make a fit-
ting hackeround for the debeate
shadles of the opening folinge of
the decidios trees, with thesr
soft greens, pinks: and Teds.
Cireat splashes of white hloeeoms
of shad bush, cherry, plam, and
vibwrmums ; the strilong blossmms
of flowering dogword and buttan
bitsh : masses of riad manle pendants and
the dehicate coloring of the oaks make a
strong appusal to the esthetic sense of the
laver of Nature.

Crver all the taller growth are scatte red
draperies of vines, anftening the mgul
outlmes and addimg therr blogsoms to the
marvelons displ: 1y.

The herbaeeous plant life 1= even miore
varied and wonderful.  Great mosses of
hiril's- foot and other siolets, lapines, phlox
|||-:r i,!EITl-[L'n[ |_"|:||_r_|r'_-1 '[Ti"i:I_ITII.-. 'L'l.'.'I]'l'._'I." hL‘"‘:-
of wintergreen and Wucherry, hepaticas,
tradling arbutus—not just a few Aowers,
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which cannot be :.n|||-'|;|i'-_. Lyl

cated (see page 434)

T™he statehes hove their own
tulividuality of sedges, cat tail
reeds. and borders o1 the larpes
ferns—aroval, smnmamon, and in-
terrapled, T trEinia Gl
fern m one of the drer marsh
crovv it thi | VTS
plint lifé, colormmg with ifs fer
tile fromds grreat stretehes of the
nuirsh a beautitul sepio [ e
hlendime of browns and greens 1n
I‘!ll [TRILT his sotiens tl FarIsCaTM
T ExLtsil mphony ot
color 1 g contrast to the
more vivid colarine of the highes
laaud il joinime

UTUMN S FLAMING TTUNK

[ - » C o | ) ] ) = IS T
[t 15 10 antomn, however, tha

the dune coloration is at 1te hest

ki then the entite fefion

omes o fam latilseiie ]

IFaTiresirls T de - and s :"":.L-

lre groes Into her winter rest

with a Ligt efort o ool thint 18

Wi aclvatiate deserintion

[he sour gum, red maple, so

macs, and sassifras discard their

merlesty pnd v whath éach other

i & gorgeous niot oof  autumn

olormge The folinge of th

hlack ok, agit changes, cornbmes

redd, green, and  hrooze, o Al

covers the rdeed with a garine ' .

of Tenniaty (Wb fi
Vanv of the trees and lesser

e ;!-._,n-;'_.rll. |'|;!_'_-ir hi=nr edihle itz

providing a sumptuons Inrder for hosts of

hirds and small ammals The bird Lifs

af r.:u_.-_: i1l SHTTOL ||_i'|_: bt el o f

Lake Michigan 15 very abundant, and

duritie miprntions nowhere 1 the Dlnited

States are thers more vareties of both

landd and shore birds to be seen thon here

I.'.|'|:||.|-. ..'ir i-|..f .I' I :;.l .'l!:-

I--"I :lll i e

AT ||'-rti.'5|'..|r"' frvnrabl

VIO \Ithourh the game lards are
endly nersecnted, they still visit the dunes
i frreat dumbers euch vesr, searcely a
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eaple, hoened
eran stitl ikt
the dunes, and i winter-tinie the evenmpg
rroshenk. crosshills: sod pine finches fre
attracted by the wenlth ot focicl

' and distinetly
palile old sharelines tell the fnscomat-
i|-|:._1- start nt the Glacial .II:__i“:.
my  1aky The

verstitics bring theomr classes t

it at-
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viichiean, nese-lhy o

the dunes
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LW N SOUKT TOM
as a most necessary object-lesson of ther

natitral=scienee courses,

HISTORIC ASSOCLATIONS IN THE DUNKE
COUNTRY
Histomeally, also, the dunes hove their

lace m the earlier history of the West,
Phe old Indian traile: can still be pointed
out, and 1t was through the dunes that
the proneer French found their way from
Detroit to the site of Chicago, at the
mouth of the Chicago Kiver

Nature organizatuns of Lh}{‘.‘jH:"l andl
Indiana have dong much to bring the
dunes to the attention of I|‘i1‘|l!:f_-r.ml'h af
people who never before knew thom ex-
cept superficially foom the railrosd or
trofdlew line, and each wear they are be-
comimg better kndwn and approciated.

As @ -result of this édueation the resi-
dente ol the ...lihuull Cnuntry are l:ﬁ::g'l.‘l‘l—
ning to realize that they have a troly re-
mrkable forest area within a few hours”
ride ; that miles of heaotiful beaches are
free to the tived city dweller, and that

TSI AN A

Plisregraph by Tiwle = Wassiifels

SANI-IMINES

here they can go oot in the pure air and
see the sun rise amd set over the lake,
withonl a sign of skyseraper or foctory
vigihle anywhere

The considemtion of the dunes as a
national park hos received the serions
attention of Congress to the extent that
in 100 a public hearmg was held m Chi-
cagn to gather data i comnection with
the propoased project, At this hearing
humdreds of men and women of promi-
nence gave evidence as to its pdyvantages

I the spring of 1017 A pageant was
Fiven in 4 great patural amphitheater in
the dunes. which wividly portraved the
early history of the dunes, "]'Inl-.rrihng

with striking exactness the stirring events
which mmile it American.

SHALL THEY BE PRESEUVED?

e interest of the publie i the dines
has been materially advanced by the pub-
lic hearing anid the great pogeant, and
new epocit bas been reached n the cam-
pargn for their presesvation. 17 this re-

411



WHES ARCHITECT WINTERX MIIIDSE AMONG  YOU MICHT IE WITH PEARY, BUT IT 15
THIL SANLS DXLY THE ININES

I¥ THE “HIGH ALFS OF YHE DUNES AN ICE DRIDUE ALONG THE DIUFNIES

The snow king canverts the soathern shores of Lake Michigan o the semblance of Green
lnnd's fcy minintwne  Fhotograplis by L, Ge Dhadley,



HELTUM, THE NTW BALLOOXN GAS

ion 15 allowed to pdss mto the hands of
commercial industries; the people of the
State of Indiana and of the entire coun-
try will loge for all time their free mccess
to Lake Michigan,

The impartance of prampt action ean-
not be prped oo . as the demand
for large tracts of land with mﬂwnf anil
waler facilities would soon result in the

HELIUM, THE NEW

By G. Sursveny Rocees,

441

destruction of the natoral advantages of
this rermnant of scenic beauty amd fascl-
nating forest and plant life.

L'nder ecommercial occupancy the
growth of centuries could be destroved
in a short time. It wonld be o catastro-
phe if this opportanity for preserving an
mcomparable  breathing spot on  Lake
Michigan shinld be neglected.

BALLOON GAS '
Pu. D,

Cl viie Ulnires States | ioladical SEwmver

ELTUM, the new incombustible
H gas which promises to revolntion-
ize the sclence of ballooning, ap-
ienrs to be the latest addition to the long
st of natural products with which the
United States is bountenusly endowed.
In fact, the only workable supplics of
the sas that have vet heen discaovererd
ANVw hr.-n* i the world are found in the
Ulniten] Stptes, and this country thus his
a powerful advantage in the competition
for supremacy in the air which the nexi
decade i3 boum! 1o witness.

The history of heliom, wlhich derrves
its nome from the fact that it was first
diseovered in the sun—almast 30 venrs
before it 'was identified oh earth—anil
which was later found to be related to
that most precious and wonderinl of all
elements, rmadiom, 1 in gelf of interest:
Imt the discovery of the supposedly rare
helitim i ordineey  watoral gas by one
seieniist, the coneeption of another that
helwm o owould he ideal for mftaung bal-
loons, and the labors of still others n de-
vising methods for extracting it from
naturnl gas and in locating supplics ade-
quate for this country and jts allies, form

i :rrtt'resrmg chapter in the aceount of

Amerca'’s contribution to the war

The qualities of helivm that make it so
viluable for use in balloons are its light-
nész and its incombustitality,  Heliom is
the Hehtest of the so-cilled foert puses,
which do not combine with oxygen or

any other substance and thereiore can-
not explade or burn,

Hvdrogen, the gac commaonly nsed in
filling balloons, is, on the other Tiand,
hghly inflammeble, Many a great hal-
loon, or ngd airship, costing thensinds
or humdreds of thousands of dollars to
construct, hus been: destroyed by fire in
a few minutes—some by Itg'lu;rm_q_, SO
by sparks from the mator, and others by
any one of the numerous aecidents that
may happen eéven when the chilt is in
s hangar.

WEAEKNESS OF HYDROCGEXN-FILLELD
BALLOGNS

In military halloons or airships the fire
haxard is, of course, greatly increased, a
single well placed incendiary bullet be-
ing sufficient to transform the whale
cﬂsth striucture into n mass of ﬂ:lITJEE,.
andd in this event the Tate of the crew is
J_:ml.:nuﬂllu gealed. This wenkness, in-

crent in al]l hydrogen-filled balloons, was

not anly o potent factor o the practical
failure of the German Zeppelm program,
but has always been a drawbock to the
development of highterthan-air erafl.

With the fre hosird eompletely elimi-
mated by the use of hellam, however, the
rizks of balloomng are greatly decreased
and many new possibilities open up. The
power plant of the airship may be placed
a6 close ns desired to the great gas bag
withou! fear of sparks, and by thus mak-
ing the design more compact, and so re-
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ducing the wind resistance, the speed and
cruising ratius of the craft may be -

terially mcreased.

MACHINE-OUNS CAN HE MOUNTED OX TOP
¥ 'IT_HLII’H AtRSHIPrS

In military airships machine-guns may
bie mounted directly o the envelope in-
stead of being tucked away in the pone
dolas, as far as possible from the dan-
rerous gas; and, on the pther hand, all
ﬁang:r of attsck. with incemdury hullets
disappears.  This 15 tot simiply theory ;
tests have lieen conducted an mode]l lal-
Joons filled with hebom, gnd all efforts
to explode them or bring them down with
incendiary bullets failed.

There 18 always a chance in o thousani
that an anti-arrcrait shell mapht exploile
directly within the envelope, amd it might
alsp be possible to bhring down o helmm-
flled hallesn by driving an  jrplane
through it bodily, hut otherwise it would
seem to be involnemble

Assistant Sccretary Roosevelt, of the
Navy, has sammed up these advantages
in his statement that “with the hre risk
eliminated, the righl airship, or Zeppelin,
will be one of the most powerful wenpons
koo

The oply apparent disadvantage of
helium s the fact that it is about twice
ns hedvy as hwvidrogen, oo cubie feet of
heliom  welghtg 178 ounces amd  the
same volume of hyilrogen only © ounces.
Both gases, however, are 30 exceedingly
hpght in comparison with fir { which
weighs 8 pounds per 100 cubic feet ) that
this 15 of litle practical importanee, the
buoyancy, or lifting power, of helwm, be-
g3 per cent that of hyvdrogen.  Maore-
over, this griater weight has its compuen-
sitions, for hydrogen s =0 light that it
passes through the wulls of the gas bag
anil escapes at'a far more Tapid rate than
Theliome

THE SUN GAVE UF THE CLUE TO HELIUM

Helium is ome of natare’s own prod-
wits, being a trie chemical element—a
body that cannot be broken up or decom-
pased into other simpler substunces—and
ie not 1o 'be confused with materials like
mustard gas. which are nmnufactured
compounds,  Helium, moreover, 15 one of
the most interesting of all the clements.

THE NATIONAL GEOGREATHIC MAGAZINE

Prior to about 1860 the chemist conld
deal only with substances that he could
actunlly hold m his hands and weigh on
the chemical balance ) but the mvention
of the spectroscope opened up a new
ficld, for it permitted him to studv at a
distance the gnees or vapors given off by
all substances winm heated.

The spectroscope depends on the fa-
miliar principle of the prizm, which
bréaks up sunhishe into the colors of the
rambow. or spectrim  but it 18 srranged
tr take advantage of the fact that the
light given out by a white-hot mase of
won, for example, produces certmin chumr-
acteristic lines rather than the eomtinu-
ons band of rmnbow colors. Each ele-
ment has its characteristic spectrum hy
which &t may be ddentified, whether it
happens 1o be on the labomatory table or
in some distant star.

[1r 1868 an eelipse of tne sun was visible
i Dndta, amd forthe first time the spectro-
scope was used to examine the oolored
atmosphere which envelops the sun

Many of our familiar ¢arthly elements,
like sodinm, ron, hydrogen, ete, weére
identified, it the Pritish astronomer,
Liockver, observed a boght vellow lme in
the spectrum which dud not correspond
with that of any known sabstance. He
concluded, therefore, that he had discov-
ered a few element, and named it heliiom,
after the Greek word for the sun. phass.

FOW HELITUM WAS FOUND O EARLTH

It was nor until 18gs, or twenty-seven
yeurs later, that helum was actually
fougnd on the earth, and the carcum-
stanees attending its discovery are inter-
esting.

In 1888 Dr. Hillebrand, of the 11, 5.
Ceologicnl Survey, found that the heavy.,
binck mineral asraninite, when trested
with acid, ‘gave off an inactive gus, and
having proved that this gns was in part
nitrogen, he concluded, as no other sich
puses were then known, that it was all
nitrogen,  Four vears later, however,
Lot Ravleigh and Sir William Ramsay
discovered a new element in the atmos-
phere—a heavy, inert gas which they
naméed. arpon,

In 1Bgs Ramsay heard of Hillebrand's
work on the inert gas given off by uran-
inite and #t once suspected that this gus
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HELTUM, THE NEW BALLOON GAS

torch protptly went out.  Several more
attempts were made, but the gas ahso-
lutely refused to bhum, Gloom descended
on the asgemblage, and visions of cheap
fuel and mammfacturing wealth wenp
ghmmering.

A sample of this gas was sent to the
University of Kuanss for analysis and
the sberet of fts fireproof qualities was
ot once revealed, for it was found toocon-
tain only about 4 per cent of the com-
bustible hydrocarbons which ordmarily
make up nataral gas, and to consist for
the miost part of nilrogen,

MILLIONS, OF FEUT OF HELIUM CAS
WASTED

As nothing like this had been discov-
ereil before, Prof. Ho P Cady, of the
University  of Kaonéas, exanuned  this
inert portion of the gas further and
fnnlly discovered helium in i, He at
onee  collected samples of g:iiﬁ from A
oumiber of other Tocalities in Kansas and
elsewliore and found a litle helivm m all
bit one: but the Dexter sample, which
contained 1.84 per cent, was the richest
of all.

T may add that all our-recent work has
confirmed this relation; gases ligh in
mitrogen, amd therefore poor in heating
vitle, mre likely 1o carry considerable
lehiam : and, on the other hand, no high-
grade hyvdrocarbon has been found
to carry enough helium to be of value

The announcement of Professor Cady's

discovery created some interest in scien-
tific circles, bot as no one knew of any
pritetical use for helinm it had no com-
mercial value. |

After the Dexter episode similur gas
was found at many points in southern
Kansas, but hecanse of its poor barming
qualities it wis comtemptususly ealled the
“windd gas” Tt was generilly éncoun-
tered at shallow depths by wells mming
for the deeper-lying oil ands, anl, being
psaally under encugh préssure to mter-
fere with the drilling, was regarded as a
Frat nuisance. :

It was customary to allow this wind
gas to hlow wild idto the air nnfil ex-
hausted : and how many miflion cubie
feet of valuable helivm have boen wasted
in this way no one can ever estinate.

No one =eetris to know just who con-

i

ceved the idea of using helitm: in bal-
laons, though apparently it origmated in
England. Like all great ideas, it i beaus-
nfully stmple; vet, so long had helinm
been regarded simply as a chenreal curi-
asity, that apparently the stimialus of war
was necessary for the correlation of two
woell-known facts @ first, thathelium would
be ideal for bBalloons; and, second. that
plentiful supplies were availahle.

At any rate, within a few months after
the war begmn a search for helinm i the
gmses of English coul mines was started,
but st met with no soneces<, [t wase lnter
extended to Canada, ot the quantities of
hehinm: foomd in the natural gas there
wire too small to be of valoe.

Italy, when she entered the war, also
tok a1 hand incthe search, and onsoocees-
fial attemjis were made to extract heliom
from the voleanie guses that ssue from
the fuminroles arvonnd Naples,

ORGANTEING TIUE CAMPAIGN ForR HELTUM
IFRODUCTION

When the United States joined the
Allies, the milithry valoe of helivm was
at cnce Dronght to the attention of the
Anmvoand Navy anthorities, and a vigor-
ous campoigm was béoun for the prdie-
tron of helivm m quantites sofficeent not
anly for this country, bt for Enpgland
and France as well,

The two main prohlems. were obivinus
first, to develop methods of extracting
helium from the sataral gas: and, sec-
ond, to determime the geologic occurrence
of the gns, and 2o to locate adequate
EtlnI}TliH, _

The task of developing methods of ex-
tracting the mas was accomplished by the
Burean of Mines, acting in endperation
with the Army and Navy, Late in 1917
two sl experimental plants using dif-
ferent methods were erected i Fort
Waorth, Texas, to treat the gas of the
Petralia field* and some months liter a
third plant, using $till a different method,
was erected in the field itself

As the appeiratus used in all these pro-
cesses requires rather deficate adjnstment
amd manipulation, seme time was potu-
fillv consumed in detormming the most
efficient working conditions; but  just
prior to the armistice the frst shipment
of 130000 cubic fect of bellum, com-
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wessed aned stored in steel tanks,
F’Iﬂ!i heen started to Europe,  This
was ¢iongh to fll four of the ordi
nary kite balloomns, though the large
dimgibles reqanre one to two mirllon
o mioire enbie feet of gis.

A GEEAT ACCOAPLISITNMENT

Although quantity proddoetion of
helinm was achioved just oo fate to
be of valoe in the actual hestihities,
it was i itedll a gmeat accomplish-
ment, for the worll's total  aurpit
of helinm up to 115 was probably
less tHan 100 cihie Teet, the market
ville of which was abow Sy.700 4
ciiie  foot..  Ouar helom, on the
gther hanil, can be produced by the
first twn methods at fess than 10
cenits o vithte foot, amd it the third
srocess Tulfills the expectations of
burean of Mines experts, this fig-
ure will be still turther redoeced.

All of bar helivm s Tiar. how-
ever, hns been the produoct of the
first two experimental plants; the
thied plont hns nof vet been pal on o
practwal workmg hasis, thosgeh 1.|1+__'
fact that it holds promise of prrosduc-
ing el pnch more cheaply than
the other two justifies Tarther ex-
perimentation wih it

The detnils of the process of ex-
trcting helium are highly technical,
buat the peneral sclicne is  casily
arderstood,  Afl of the main oo-
cHttients of namral gas,  ncluding
the titroeen, become honehey] when
conltkdd 109 abott —Il.."ﬂ'” F-.'Ihf'-‘”h['h::
bt the liefum cemains o gas ot ths
exceeding]y Tow temperature aml is
this casily separated,

The principle by which these Toww
femperatittes are attamed 15 one
Luown Lo every mintorst who 14 -
furttnate enongh to have to pomp
. his own tires. When alr 1& comi-
pressed in o tire @ hecames: hot; tf
the tire i= allowwd o cool o L’Ll’-{]-
pary temperamre find the wilve =
then opened and the nir allowed 1o
eacijwe, it lecomes gaol )

Similarly, the matural gas = put
undera very high pressure ang then
refriperated, and when allowed 1o
'E'H!'III.HI! i hevisfiee L0 il that all
o it constituents except helinom e
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come Jiquid: The Tiquad, airer being:sepie-
raled from the helium gna, is allowed to
warm up untl it retdrns 100its soomal
gaseons comdition, when it ts put lack wito
the mains and deed as ordinary natyaread
LS.

This process does not in the least n-
i|ir|1-l:_r.lm- quality of the natuwral gas for
wating purposes—m, fact, ¥ unproves i,
for the helium, the ondy substance re-
imoved, 15 comblastible.

THE SHARCH FOR TTELICM-HEARING GASES

While the expermmental work on ex-
tractig helivm was under way, members
of the Irii:nh.lgh‘ui Survey, of whom 1 was
one, were enpapged in a search for further
supplies of the helium-bearing gas, for
it was very evident that the Petrolia,
Texas, held, i which operations were
started, would supply only a fraction of
the quantity desived by the United States
alene.  PFurthermore; a gas field 15 an
ephemern] thing, some fields lasting ten
years sl others only a year or so{ so
thot it wies necessary not only to keep the
supply ahead of the demand, but to esti-
mate is clesely as possible how long each
field would Tast, and in this way awid the
mistake of installing expensive machinery
In o practically exhausted field.

This work was hegun in June, 1915,
ardl in September the Geological Survey
was able to advise the military author-
ties that safficient supplics of the gas had
bevn located to Turnish over five milhon
culbie feet of helium per week, or epough
o meet the demands of the United Stites
anil of Great Britain and France as-well.

The search for helinm was simplified
v the fact thit all the helium-rich gases
are apparently poor in heating vidie, and
information as o the hepting quality of
3 gas is usually not difficult to obtain.

The richest pas is the “wind gas” of
aputhern Kansas and northern Oflaloma,
which for so many veurs had congistently
heen allowed to go to waste. A-sample of
this mas which T collected in the JAngusia
field. Kane., contained over 2 per cent of
helivm and 15 the richest viarety known,

WHERE AND HOW THE GAS OCCURS

We siwry fonnd, moreover, that in the

Kansas, (Mlahoms, and Texas helds the
helitim gns ocours only in 4 certam group
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of geologic formmtions, and that in the
stratn abové gnd Delow this group the
heliom content 15 very, low.  Another
clmracteristic of the rich gas is its com-
monn occurrence at shallow  depthe—the
hest gas usually ocours above oo or 8o
feet; amd gas in sands deeper than 1000
feet 15 very pootr m beliwm.

These three principles, once estabiished.
narrowed down the promising oreas con-
siderably and permitted imtensive stuiles
oi the pichest supplies.  In some of the
beat fields practically evety gus well was
gamipled, the samples being taken in small
steel tubes, especially designed  for the
purpose, and sent mumediately to the Ba-
reat of Mines laboratory for analysis,

Possible sources oitside of the Kanais-
Ok lahowsn-Texas aren were fiot neglected,
however ; many samples were collected
(Wi, Wryoming, Lowsiana, Montama,
Californin, and elsewhere, but only m
Chio were valuable sgpplies discovered.

aUFE LARGCEST HELIUM FIELD

The largest of the helinm gas firlds is
Petrobin, which is Iocated on the flat prai-
ries of northern Texas, about 100 miles
north of Fort Worth. The gas here s

found in sanids from 1400 to 1,000 Teet

(i antd carnies practically 1 per cent
of helium, which s regarded as o goiod
workihy proposition. |

It 15 the Petralin gae that i now being
treated by the small experimental plants,
and the Government has taken a ten-
year lease on the holivm ontput of the

field and is now erccting plants capable

of turning out at lepst 50,000 cubic Teet
o dav.

At present thete are dbout fifty gas
wells m Petrolia, some of which orgi-
nally produced as much as 30 or 4o mil-
linn cubte Teet of vaw pos o doy. When
the field was first opened, about 1910,
the gas issned under a pressure of 700
potinds per square inch, buy the field has
now seen ita best days and the pressure
hax declined 1o less than 100 pounds.

Had the dermnd for helivm come three
vears earlier, Petrolia alone conld prob-
ably have fornished encugh to satisfy the
military program of the U'nited Stntes,
bt the prodoeticny, of the fielid] has now
fallens to a point where the helium eon-
tent totaks less than a millon cubic feet
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a week. When the first gas well was
drilled. at Petrolia. 1 estimate that the
ficlil eontamed =liohtly over a flion
cubic feet of helivm. which 12 a pretly
respiectable pocumulation for a Yrare ele-
ment.’

\hout 100 miles south of Petralia Ties
thi great oil and gaz region in which the
famois Ranger held is located.  The gns
in this district occurs i formations
slightly older than the heliun-rich strata
farther north. and for this reason we bl
litthe hope that it would prove heliom-
bearing: but, needless to say, this mier-
ence was checked—and fully confirmed—
by netual tedts, T believe, however, it gas
[ discovered, as it probably will be, m
the area  southwest of Petrolia that o
will prove to he of value for its helium
content.

THE MELIUM-HEARITNG AREA OF EANGAS

The helinm-bearing area of Kansas is
far larger than any vet discovered in
Texas and contains a number of felds
which in the aggregute vields much more

eas than Petrolin,  Some of the Kansas

2T AK

[l % SEH 0 HiLl

S Mwoavml e SeerTing

(HTerin! ot ogranl., L

s A |_:-"||-|1I s JLE FLIGHT FindAd
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gas, [miGreover, contains twice as mtich
helinm as the Petrolin: gas, though on
the average the Kansas variety is only
shightly richer,

The Eldorado field—the richest ol
ficld ever developed i Kansas, and ane
af the most prolific fields of hifrh-grade
atl 11 the world—yelds gas which aver-
per ¢vnt of heliwm.  Thie
gaz s tound at a depth of 000 to 1,200
feet; or considerably above the rich otl
sa e

\' few miles to the south is the Augusta
field which vields two distimet varietics
e § LS "-.'.'.‘Illi '__'I:L-_.I 351'-:|._'[i1':=|3.|._'.' IOt -
higstible wihich S0 Feet  and
carries about 2 per cent of heliom, anil
i deeper gas which carties about half a
per cent.

The gas resourees of bath these felds
Have fillen off considerably m the las
few yenrs, though the total helmm con-
tent of their combined product 15 still
nearly a million cable feet per week

The old Dexter field, m which the
helium-benring gas was first discovered,
e now exhansted, thongh the early diffi-

ages about 145

oCCiifs -4l
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culties in the way of burning the gas
were overcome, and for years it was pro-
duced in large volumes amd used as fuel

HELITM Gas TIHE BANE OF HOQLSEWIVES

Ta light a gns stove in Dexter, how-
ever, was always o difficult feat, and at
hecame x matter of pride an the part of
every good housewife to develap the dex-
terity necessary to this operation, The
stove was first Afled with erompled news-
paper, which was set afire then the gos
wis titrned on, its flow bewing skilltully
manipulated, until by the time the paper
had burned out the pas had hecome hiot
enough to take fire,

Abott 7000 cubie fect of this gas was
nevessiary o produce the heat of 1,000
culic fect of the uﬂihmr?' variety, liow-
evet, ant] we who thitk of gas at a doliar
a thonsand will pray that no such variety
iz disegvered m onr own neighborhonds,

Although the old Dexter beld is ex-
hausted, there 15 favorable territory n
the vicinity in which further supplies may
be discovered, and about 20 miles enst-
ward lies the Sedan field, which produces

cirrving over | per cont of heligm.
.E-'T resent the actua] prodoction of this
field is small, bt this = chiefly because
there s Jittle market for the gas on ae-
count of its poor heating qualites,  With
proper development, this arca may be-
come the most prolific of all.

The Geological Survey is preparing 10
site & detailed report on the helinm-
bearing gag fields-aml & farther descrip-
tion of them here woald be tedious,

The only promising source of supply
outside of the mid-continent area 1= Jo-
cated in Vinton County, Ohin, about 20
miles south of Colimbus. This gas oc-
cirs it stratn considerably  older than
those in the Kansas and Texas areas and
contning only a third of 2 per cent of
hetinm @ bot, on the other hand, I:hr:r_n iﬂ
an enarmons quantity available and it is
under high pressure. Whether it could
be worled at a profit by the present
methods is doubiful ; but if the new ex-
traction  process materializes, it should
make this great supply available as a
commercial source of helinm. }

The gases of Touisiana, Wyoming,
Montana, and California eccur in strata
that are much vonnger than those of the

Great. Britain, however, was thoroug
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mid-continent arex, and | think there 1s

Tittle prospect of locating a helium supply

tn those Stotes,

The felds alveady described, however;
are eapable of j:#mﬁ:tiﬂg. if necessary,
quartet of a billion cubie feet of helinm
a vear for the next three years; anid there
it an excellent chance that further sup-
!1“1:'!- will be iscoversd i northern
Pexas, northern Oklahoma, and sonthiemn
Kansas,

wl OTHER QIUTNTRIES TTAVE DMaCOVERED
RICH HELIUM RESNWTRUES

So far as we koow, no other countries
have any commercial supplies of helum,
though it would, of counrge, be foolish to
state that none will ever be discovered.
nly
searched for helium guses during the war
withomt success,

In Franee there are =sonme mineral
sprngs which omit gas rich o helwam,
but the total volume per venr 15 ingignit-
cant. Far lorger volumes of helimn are
contuned: in the “fire-damp’™ of French
anid Belgium coal mines, but the proper-
tions are so senall that there iz Tittle hope
of extructing the hellum commeraally,

The retum of Alsace pots France in
possession of an otl field in which some
gas is produced, but the normal saretv
containg only a trace of heliom. A derp
test-hole pear  Pechielbronn, however,
foumd in the older formations a Little gus
which carries 0.4 per cent.

In Ttaly some gas is produoeced on the
northern flank of the Apennines, but two
analyses of this pas showed only wvery
miinuote quantities of helinm.

Germany produces a litthe gas near
Hamburg; but the helium content is only
0.074 per cent, and the Austrian gas pro-
duced near Wels contains even less,

The only gas field in Europe which
compares in atze with otr Americiin fields
is lpeated in Transylvania, and several
analyses of this gas show less than o002
per cent helivmm,  The Roumanian aml
Galician  oil fiehls on the Carpathian
front yield very little gas, and the Baku
fields of Russiz are also primarily oil
producers,

Some gas has peen found in Russi,
near Samarn, which carries considerable
nitrogen, amil may possibly be helium-
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bearing, but there is not much likelihood .

of its becoming a commercinl source.
TOW DCES HELIUM GAS HAPFEN?

It 15 a pity that the story of helivm can-
not be elosed with a theory explaining its
origin and oceurrence, but no satisfnctory
theory has yet been suggested. Geolo-
Fists believe that natural gas itself is a
product of the decay of the vegetable and
amimal remams buried o the rocks : bat,
as helivm is found also in mmeral spring
and voleanic gases, this seems to have no
special sygmificinee,

Some helieve that the helium has arisen
from great depths i the earth and has
simply  mingled with whatever guses it
happened to meet, but the largest volumes
of helium are found in regions remote
from any known fhssures through which
the gas could ascend, and, furthermore,
it is difficult to understand why the helinm
should rise abmiost to the surface and
there remun, _

There is, of course, an ensrmots vol-
wme, in the aggregate, of heliom in the at-
masphere (where it is about as valuable
as the golil in sea-water), but there is no
good reason to suppose that the helinm
in oatural gas has been absorbed from
that souirce.

TITE RADITAL TIODORY

There 15 a third possibility, more at-
tractive and  fascinating, perhaps, than
the other two, namely, that helivn s
derived from radim.

Every one now knows the wonderinl
{j: dities of radium-—its property of giv-
ing off heat enough to burn the flesh if
a tiny grain of radium i= placed on it
its faculty of betng luminous th the darl
amdd so.on.  Radim 12 ordinanly con-
sidered one of the chemical elements, tiut
s discovery upset all the old notions
about the pernmnency and indivisibility
of the elements; {or the extraordmary
properties of radivm are due to the fact
that it is continually hreaking down, at
1 slow, but constant, rate. into other sub-
SHINCes.

Omne of these substunces 15 a pas called
tadim enmanation. ond this o turm breaks
down inte another body, called Radiom
A, and so om through a whole ¢hain of

THE NATIONAL GEOGRAPHIC MAGAZINE

similnr substunces until 1t fmally becomes
the pnromantic element which we call
leacd,

This i only half the story, however,
for when madinm breaks down mto the
emanation, the other substance formed 15
helivm, and as each one of the ather
rmdic-clements disintégrates it salso pen-
erates heliem. 1t 35 curious to reflect thot
these changes are constantly proceeding,
even in the minute quantities of mdium
m the laminous dials of our watehes, and
ll‘ut under our watch crystals infimitesi-

mitl volumes of helium are being gen-
erated hourly.

RADIUM WIDELY DISSEMINATED

As the world’s total ootput of refined
and purified radiom amounts fo only four
or five ounces, valued at over three mul-
lion dollars an ounce, it may well be asked
how g0 rare and precions a substance can
be called upon to expluin the vast ac-
cumulations of belium in ontural gus

As aomatter of iact, however, although
tli:'['r{bhitf: ol radivm ore rch LlIlZ.I!.ILi'l to
mine are few, the element itzelf is widely
disserminated  through ordimary  rocks
The gquantitics are so exceedingly manute
that were it not for the great activity of
radium, it could never be detected ; but
by the use of an instrument known as the
rfm:tm-s.:ng:: incomparihly more delicate
than the finest assavers’ balnnee, the pres-
ence of only o few trillionths of 1 per
cent of radium in & rock may easily be
determiined.

The amount of radivm in a pound of
rock or in a ton is utterly insignificant.
but the total quantity in 2 cubi¢ mile is
EHDHH]I to generate, according to a cal-
calation of tmne, sbout half a cubie [oot
of helium a vear. This, too, sounds small |
but mulriply the cubic mile by a few thou
sand and the vear by a few mullion and
the tatal volume of helium begins to as-
sume formidable proportions,

There is really little doubt but what
there is enough radium acattered th
the earth's crust to account for all
helinm we know of, though whether the
helivim actually did !]-I’:lj.}'lll‘ll.l'." i t.hs.s way
i3 o matter concerning which scientists
disagree.

INDEX FOR VOLUME XXXIV-JULY-DECEMBER, 1915—WILL BE MAILED TO MEMBERS
UPON REQUEST
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Kept accurate time during
Four years in the trenches

“1 went to England at the heginning of the
Woar, enlisted in the British Army abad served in
Franee for four vears with the Fimst Ho, Roval
Warwickshire Regiment

T earried a Mamilton Wateh continuously
fur the wwhole four vears in rain, mud, ey, snow,
In Surmmer r'|11‘ weESTheEr wiys I-rllrrhlrul'l-h' Kt I:I."Llj
watiters—wiell, | guess vou just oo whitt they
were hke with po shielter exedpt wwhen we wWere
lucky  enough o capuare saome pf  Jerry's
renches with dygouwta. Many times the teim-
perature wis bielow rerm, set of didnt alwer the
noturate tunekeepitie of my  watoh."—Extrac
[eaamt letter reevived by the Hamalton Wateh
Cumprany,

“The Railroad Timekeeper of America”

HE fner accuracy and preater precision of the Hamalten YWateh

i4 a source of pride to the American Watch-making Pro,ession—
for this is a purely American Watch, made by American Artisans,
by American Watch-makliig methods.

Mhe Hamilten Wateh times the grester maporiy of the {ast trmms in
Ameriea as well as the Ameriean-hullt raflroads af Franee

Whether vou want o fine; thin, r2=sire watch or @ Rallroad Model—vyou will
ind among the twentr-twn Hamilton models exactly the wiatch voo want (o own,
ot onlv i beauty of Andah, and character of design—Dbut in the accursey amd
precision that make the Hamilton the most sought-ahier wiich in the warld today

Full assartments at your jeweler's, ranging from $34 o $190,
[Hamileon Movemhents alooe, 318 (310:50 119 Canada), and up

Tend daday For " The Vi ds e, srmecle delle dhe zrery o b
Hetbhmilfcwe. prnd sofomd Fed EFrihed H & T

HAMILTON WATCH COMPANY, Derr. 35, Laxcasrer, Fa
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The Portlolio of Hltmtiops deplctinge new  designs  in
THOMPSON CUSTOM-BUILT BODIES
will prrive  belfful 1o thowe contemplating the purchase of
mdividually desroed Ceach Weork,, It will be st on request.

Y Thompson methods, such Ireedom 18 permitted the selection of hmings,
arrangement; color, and distinguishme  lines, thar the tbody becomes & per-

sonal expresfion of the awnoer' s ndividuabiny.
The specialized experience of our designets and skilled artsans insures the me-
chanical perfectian of every Thompson Custom Body

E. J. THOMPSON CO. MOTOR CAR BODIES

Forbes Fleld, Pittsburgh, Po. 1765 Broadway, New York

-
-
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The Linwood "' S5ix-39""
S-passenger—$1555

"'"W.oa b, Betrodt'”

=)
/5?:; A lost Deaut il
Cor i Ameryia

In every section of the nation you will find that Pajge
COrs are 1'1:ﬁ__:ll‘l'El'.'-l',| with respect and canhdence, TII-I:}'
possess that rare faculty of "making friends™: and thas,
after all, is the hnal test of any manufactured product.

But Paige populanty, please remember, ia not mere price
]'I-ﬁ]'l-'ll|mll!r. We have never ptudu:tri nth:up car—ahel
never shall, We believe that freedom from repair bills
and excessive depreciation is infinitely more desirmble
than a mere “catch-penny” list price. So we use only the
best of matenalsand workmanship—regardless of cost
We willingly pay the price of troe economy.

In brief, we build enduning satisfaction inte every motor
car that leaves this ].':-lanL We take the necessary hime
and pains to see that each individual car is worthy of
ourgelves and our owners—or it cannot bear the Paige
name-plate, We build in the one way that we know
how to build—lor Quuljr_‘r’. first, last and all the time.

Such a policy may not be spectacular —but it is sound.
[t i'_}r{J-L'ELlI'_'E.‘I motor cars that will outhive any guaranles
that we might write for them. [t protects and fosters
thiat great volume of zood will which is the most
valuable asset of this company

PAICE.-DETROIT MOTOR CAR OO ._ DETROIT. MICHICLAN

"Mention The Geographic—It identifes yog®™
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An Invitation to Canada

Under the stress of War, the Allies have
learncd many things, chief of which is
that thev have u comion parpose, i
mon ideals and o common homanity,
War has made them better acquaintesd.

I the ':[“.""' of Peace this better ac
quaintance should continue, particularly
betwenn. such near and good neighbors
nk Canada and the United States. It in
for this reason that Canadians wish to
emphasize that if any Amoricans decide
to visit Chnada this summer, they will
b more weleome even than in the past.

They will find a ¢ountry of unique
srandenr and beaoty if they ¢nne, [
tsbineie. T the Canadinn Hockies. II1|IE:'F
will teavel in Canads over a railway, the
service of which has ot bwen impaired
by War, to hotels of which the Canndinn

Pacific is justly proud. They will, more-
over, find a standard of comfort which
the expericoeed traveller appreciates

But, most of all, Canadlans desire
Americans to know that they wish to
wet wtill better acquaintid. They Hke to
l.'lll-ilt Ve -|'|r:;|r1|;1'_:1 '.'Lrl.leJ. '-'-'-'I'I-I_Illl_! “1-11". pAlLLE Ekid
come amd seo theies

In l-.E|'|1_i_1 nf the 'War the Canndinn
Pacific Railwar has maintained its or-
ganizgation of offices and agetcies in th
United States and these are st your
serviee for information amd particulnrs,

Y i s
f':l".:'l.'iEl'l't
CANAIDNAN PFACIFIC LATLWAY

Mokrenat Fusler, L0l

CANADIAN PACIFIC RAILWAY

Passpnger Officea and Agencies in the Unitod Stodes
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“The Boy
That Night

Ate the Last Puffed Grain”

F

Al a house where T visited the hostess gajd to the writer, *We love Puffed Gralne o our
beiueeee, Dnuid nlrml:hurw we don't use w nrge amount.”
“Litt uw see why,” 1 suggested
Meat morning *'-|H" serverd Puffed Rice for breakfast. amd the last rrain wad consamed.
| Al noon she served Puffed Wheat in milk, and not s kernel left the tabie
In the afterooon the danghter used two cups of Puffed Hice n o andv. And the bov that
migght ol Dediime ste the last Pulfed Oraln n the house. '

That's All the Trouble

You will find that children ent all the Puffed Gralns they get.  The only Emll when you
serve them B the bottom of the diaske ' ‘

Theso are ‘1“""- toasted bubbles, thin and ﬂll-i-l'l- FﬁTlHLH| to elepht thmen norminl size. 1o for
and Havoer Puffed Gralns nre exrilsite,

They are whole-grain foods—Pufed Whest and Puffed Hee. And chiliren need whale gralni.

111'-"' are sbearn t"'l-[l‘] oded, ahiot oo ETihA. H'l. this unigoe process of Prof. Anderpon EvEry
food eell bs Ilnsted. Thus dig gostion I8 eaxy and complete.  No other process ever known 0
fite graln formla to digest

“""'ll" yru bhink it a vast militake when such foods nre serml sparingly, and lesser foods take

Puffed Wheat Puffed Rice
And Corn Puffs

All Bubble Grains—Each 15c¢ Except in Far Weat

The Quaker Qals (ompany

Sole Makers [MukT)

“Mention The Geographic—TIt identifies you™



Titlen af Booklais
WESTERN

Racicy Mmsttain Mt Parl,
(i i

¥illbowatipe Mat'l Pasrk Wen

Claper Not'l Pack, Mont.

Chrand Camyan Nat'l Paele Ares,
-

Moimt Bainter Mol Park,
Wash.

Crater Lalke Nut"] Park, Ore,
-

Yowemites Nat'l Park, Calif
B

Espucka gned Gen=end Grant
MNet'l Parks, Call

Hawai Nat'l Porie, Hawsli

Alras Verls Mat'l Park. CEolo,

Het Bpmreoe Mar'l Pask. Ark.
&

asary Mmthanml Moomtsseng,

ik
™

Pernfied Forssr Wat'T Tlenau-
mient, Arr

Colerpcdn mimd Pltal Headiries

"
CabSiformim for {he Trnirset

Pacific et 'Weet suu] Alnsics

Arivomn amel] Mew Mewicn
Eocikwry

CENTRAL

Nortleri Laks=s {Wismonws,
A bisaenctn. Lomm, Dinnds ml
pger  Micrhigan)

-

Sl {stuigan {Laywr Peilesilu)

EASTERN

feew England Labes amed B oo
(SRR

Mrw England SZhores north and
cant of Bostom
]

New Engtand Shores wmth of
Brazon

Mew Jomer Heashore
.

Adoiviehs and T hheussml
Imbifidls

L |

SEfuTOgE Spmngs Loke Creoagr.
and Lahe Clhamplnin
=

MNingmre Falls and Highlomeds of

(R T TR
&

Carnicll Mummtnine sl Hellis

van Counby, N, ¥
L

Ties Procomom, Freliwide Warer
Crap Mauch Chunk, and
Chatmuagus Laire

E.omg Tnlamad, M. Y.
i

Hlur BFolgs ani] Alieghniy
Ad s saniming

Summper Kosoris m the Bowih

Your Vacation Trip

Plan It Now
1ot These Free Booklets Guide You.

To the National Parks, to the seashore
or the lakes: to the mountains, the woods
or places of historic interest.

Make this 2 summer of Vacation Travel. The transpor-
tat'on facilities of the Nation are again at your service for
pleasiire thips.

MNarth, South, East and West, in every section, glonous
out-of-door playgrounds beckon you. Heed the call. Get
away. See unfpmiling places. EKnow the scemic beauties
and grandeur of your land,

Every American owes himself a visit to our National
Parks —a vast region of peaks, canyons, glaciers, goysers,
big trecs, volcanoes, prehistoric ruins, and other wonders.

Visit the seashore, the lakes, the mountains, the woods, and
the many places of historiccharm. Choose the seclusion of
the camp or the enjoyment of social life at the great resorts.

Money and time spent in a well-planned vacation i€ a
health investment. Its returns are big in renewed energy
and the joy of living.

Summer Excursion Fares
to National Parks and Principal Resort Regions

Printed on thia piage is a Jnt of | booklets will h-'—‘tP"-"'-""H_fml’E '_l'l-'!l-ll'-l"l-'
booklets, covering summer-time | to po. They ary furpished froe.
pttractinns. Note the dif- _ Atk vour local tichet

ferent titles. Deoide which
Wil want

Farh bonklet &5 artra=-
tively illustrated and con
tminse up-to-dste, atithorn
itntive information. These

ppent to help you plan
your trip —or apply 1o the
nearest Consolbidanted
Ticket Offce— or snsil the
coupon below to the near-
est Trave! Burean.

UNITED-STATES - RAILROAD -ADMINISTRATION -

Travel Hurean
123 Liberty Bkreet
New Yok Chiy

Travel Baream
(46 Transportation Huildiog
Chicegis

Trove] Bureau
607 Henlry Palidme
Allanta

e c— c— -

Mnail this coupon to the nearest: Trovel Bureau for Free Booldets of
the section you plen o wint

Pl=pis mail me oaklers se Dillews]

Mams Btreet Addirres

Gty = — Hemte
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Yur' Car -Your Roads

and Your Tires

There are two factors which de-
termine the best tires for vour use.
Une 1s vour car. The other, the roads
VOUur car travels.

With these two points clearly in
mind, anvy United States Tire Sales
and Service Depot Dealer can provide
vou with nires that will give vou the
long, uninterrupted service you want
and should have.

Experience has taught us that ne
one tire will meet all the varvinge con-
ditions faced by American motorists.

That's whv we build five distinct
types of United States '1ires—"Roval
(!fﬂn!'. ‘WNobby', ‘Chain’, ‘Usco’ and
‘Phun’, A tire forevery need of price
or use. In this way, we make it pos-
sible for every American motorist to
have good tires that will meet his in-

dividual requirements to perfection.

Look up our nearest Sales and Serv-
ice Depot Dealer. He will tell vou
which United States Tires are exactly
suited to vour needs. Then stand-
ardize on them.

For prdacsomnger aod Hght delivery coars—"Royval CGord”, *Nobdy', "Chain®, " Usca”

and "Plaidn .

Also pnvex for cycles, airplanes ond solid tires for frocks,

United States lires
are Good Tires

"Mention The Geographic—It identifiés vou”



Spend your Summer in the Pacific
Northwest!

Climb its mountains, fish its streams, lakes and bays; golf on its forty
evergreen courses; motor on its fifteen thousand miles of scenic high-

ways; visil ils national parks, the most popular in America, forest reserves and
monuments, .

Enjoy its Cool Sunny Climate
Where the temperature ia rarely over eighty degrees on the hottest daye and where

ou can have & sound sleep every mighl. Specidl summes eacirsinn fares

4

b/ ,-_--r“"; *"'
y : ,ﬁ-* . DUR
_ ‘f . INTERNATIONAL

L

F"LF:TEJF[&U”'D
'!_:l_l:l_'__ =it
T T
S
Write Fur free ilhastrated beaklet e any commercin] wrgatization b Oregen, Wash- I E::' .'II 5 e %
wagisn o Betimh Colinnlia. or W Herhart Collibert, Secrelury, Pacific Northweast - "1|.’||!-II.L. THE ||,|-.i" ‘
Tourist Assncintion, muointsin=d by povernment funds @0 e fres informmibnm ] JALTS

LT Sinith Bueilding, Seattle
THE WORLD'S GREATEST OUT OF DOORS

"“Mennon The l:_':t-i:|:[l.1;|ill.- —It identifGes vou



[t's not the po! or
~it’s the traction

The aboce illmtration  Here’s the Story—

Wil sgpested by g

.._I;, ,“ .-||.Iu..r|n .|r||,: I“:_I.:: "“The bri dige ol fuy swene closed and the Lilil eTHAN iatl piven the
Bkt erh At the fost el o L0 segmal, All the mof iroars, motor trocky nd wapons, o long
.ll"'l";'l.i.';'lir_"'"lIIII"_:_'_'I'_'_'E' ar ling of them, sturied "||1. kil ||||I riglit 0 fromt of me dtood a ..;|L|_r Cur
TiveT. . LU —a heamty—which seemed 10 me to lave as meh power as a Jooo-
The scene mals such OHIv T, I"-U-!"-h_i' dida move & I'-.'_r.lI- .."il.'_u.lrlnj' g rhy DALE mg |"||r|.-'.-|:l'.
min Tmeressbiog e hie and [ judged the ‘clutch was shppne” untal 1 reabzed that afl this tiome
i Il'rh'!j 't“l'l' “r""|| it the rear, wheels were “Spinning” on the cobble etones ke a windmill,
' Ill;n':J;l.:lr.- .';L":'u :::“E_:_I I surprised me to see o skl power delivery truck with a heavs
e, cpnad SN RateTigie ld turn out and go by the big car and op the grads without any
T I =i - T by “"'-UMI‘ Then 1 noticed that the ears Hint were movinss were
e #iol i ab ria d— x IJ. | ||I-'|I I .y b 3 T N " i !."“ Y
waye put on Weed cijuipped  with eri]l Chains while e big car fhod noflnmp Db
Tire Chafne when s ‘rlr'_"'"'"r:"'- duare r""-'_'

rogds ace wed and “Hore waa the driver of the g car;, with all its tremendous power,
- staniling shll, wasting time and' theoring ont fils Hrex spinning on

a rough, uneven rosl. And when [ thooght of what those hig Y3
tires cost and how they were beitye rmiped, of (Qughl mid @ [esson 1
will mever fureel.

Irll ||'||': |.'|:|..‘.|. |.|:'|.'. ynrn J_ ave ['|_||_.;J OveEr anil over REatn :!'I"'F. lI|.:'||'||_l.|_
Chains gave pesibive traction and prevested siipping, aond  shidding,
but | never saw it 0 vividly portraved,

' every motorist eould ses 1t in the same way, wat a sagle on
powld artemipl fo drve on slippery streets of pavemenits withoot
Weed Tire Chatna ™

Il.llll e l:l.l.ll | EIE LIy !|if:l_||JJ Ll 1iEl I:I:'I _|.r|| I _Ill |I'E I-I.l. i 'I|;i

‘wirthe homie™ id 8 Ipt of dftvers wlio Nave Bowt either coreless or bedifersng
_Ir'".l '||.I::1 III.lh .-I'.I. |.Irl.'l.l.l:|- s F .':i |_|'|- Haiasr I|-|:.|-‘_I:-|| |_- 2% Hi1 . SR IELER -!!_‘.

American Chain Company, Inc.

BRIDGEPORT EDHHEET]EI.TT

In Cansda! Dominicn Chaln Company, Limited, Mtagara Falls, Ontario

Largest Chain Manufacturers in the World

The Complets Chain Line—AH o, All Sizes, All Finishes—From Plumbers’
Saltaty E.MEF Ships" Ancho l:h-:m -
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AS IMPERISHABLE AS
THEIR DEEDS

Let their glory be graven in granite.  lis
strength befitn their stern cowrage: s
beguty retlects their sucribce

The “*Rock ol Ages ™ s the sppraprimin
mernocis] stope.  Enduring, dense, Quw=
ksss—for glistening polikh, rough ham=
miertha, o g oullmg

|.'l|- - lram ffl wET Tmimbdel |J.|'- W - B |.'I: iy OF

frmtareeial—will bo willingly sio o] frs phes el bigeh
M ITFpET 1.'-':-|-"| i e | e LeEET WEOIRA )

¥ ThF Iql_l J il _.'||_-||l N rli-ll-I-II'IPJ' ﬂ'ﬂ.‘ll‘l

Clark Harre  Sfniled o
Farpf FERLENT

Boutwell, Milne & Varnum Co.
Dept. H, Montpatier, Vernuont

iFumrricy & Haree, ¥ eromind Ty fErmia
s # |'. BT II:.-I'-..I

oy S e W X et L
By, A N e R

|
PR b
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PROTECTION

IF it were niot for Paint practicully everything made of wisod
would disappear,

Houses and their furnishings, fucturies and their produocts,
ratlroads and ther equipment could not Jast without a Blm of
pamnt to protect them from the destroving forces of rust
and ﬂﬂ.‘ﬂj‘.

Paint, to sCrVe S gredatest use, must pegter and the n-

gredient that gives puint its greatest protective power is Zine.
| For yearns we have met the requirements of the paine
mdudﬁ:.l}f with just the rnght quility of Zine Oxide for is
nevds.
_Chur seventy years experience, our unequalled wealth of
Zine Ore, our exclusive processes and our intensive research
work, guarantee to all users of Zine products a quality and a
service that are both dependable and exceptional.

THE NEW JERSEY ZINC COMPANY, JA2 Fromt Stvees, New York
IETATLIEHED INE
CHICATNY Minerul Puist Fine Comesmy, 1111 Margieoes ByGdmng

Manufucenrers of Zime Quide, Spelter, Spigpeleiion, {ivhigone,
Suiphurre Aoty Redled Eine Sieip and Plate:, e
Duxt, Sailr Cabe auid Tond Chleride

The world"s standard For Zine products

000000000 e

T

%ﬁ

e e
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fame e,

several hundoes)
voo el to aay that it
L B S £k

ripha in expensive per

FLLALIEAEEAE-EE

perid cabenets rane
nung inta thowsands of dollars in cost. The

- The NEW ]ED]IS@N

| HOTEL COMMODOKRE

Now York Cliy

| 28 June, 518
TH'F.EE waiaderhuld new maodn
utely prioet] Blson  ponind
sedely =il be an exbuburion 1ot
the benefin of the fornmone b
if e Yok {5iry ynd wicEmnty,
ten A& AL v e ML bune 22
Those who Jo st Ue= in the
Citeater Meow YVixk ez will
End their fowsl Bdien deades glad
13 e full istormaress CosmoETIS

i th tew medels

Dur tew de Jowe crddig, o
cxeplieitiry cepp of the mag
azine Almg Annedway and the
| beillen What the Crivics Say
will be wexit yeiis Premn the Edinmi

Lishoesrames oy fogecsl

grhEd=hd L0 LLL-=®E

semmpeed FED LR RS B

'EVERYGNE
7 1S INTERESTED IN |
PERIOD FURNITURE

"I‘HE fame of such denigners as Chuppendale,
i w}ul'.: and Sheraton endures ke the
The genrus of these old
minters Wiupehe =0 great an artskoy and grace
inti:dz iumrh:ltl mwhl-'.' 1 they Eiiit-l:'d
tured peGple ay msist upon (s ren
or adaptation fur modem meeds,
The hwstory of artiatic h::.:limm #m,-an bhegan
VEADE Ag0 pHEruaps ot oe T
I*mrh the Hght- Mr. Bdi
¢ i

th Prn;i-r-::nw
ufaearers {;‘E several vears have o
pheinog

thersind
:L:E: oul- aaad s i pe
ot
R -
eartt Pl q.,!qll
o have the

CHEITIES,

sraply man:
twr mndels

erpd ther

“The Phonograph oith a Sonl"

can now  be obtamed th st
and authoritative perid cabmoets
from 159 o 36000, The newe line
of moderately pricad period models
rnEes from i'lﬁ m‘.ﬁﬁﬁft NOTE:
When vou by the MNewr Fdien
i I‘M..-ﬂ:mgﬁ, "l_,:-'.-u get  prmne
mahogany andd whisn you sihe
it iy ok, Yoo Hﬁ-itfsrrcdpcglurﬁmmﬂ'
-.T.L"-:Jml white ok of the hi

0 Iy,

The Offctal Laboratory Madel,
also known M“Th:Tlm!c Million
Daflar Phonograph,” slls at $I81.
It in furnished m Chippendale or
VWilltam umd Mary, at the elec-
it of the purchaser,

THOMAS A, EDISON, Ine
OfANGE- M. )
[he dbhope price aie Lhutsd Staiss pricen

gl | _J it
o

| s

T

“-h 23 EilL

It was characteristic of Mr. I.'-'l-hlﬂi thiat hf-
?Dd calinetd e 1.f.:u.r1 e 5:1
o are walling o sevieral thoosand
e I'E'hunﬁfll?.\ph u:‘h*_.r tal EM all Eay
] anp'mn. CHsER AN
wil 1] 1CTE 15 10 calnniet ulj-h'-h.,nf'
n's word 14 luw oo the Filison Lub
enceforth (with the exception of
ed for summer cottages) each
wnad :ur.'w hﬁ*w Er:]JEIﬂll'-' 1'|.1.'|- m.nm:r what its

let every -

Edison Laboraticies reproduced 'nr-nun Famous
cahinets  at  perides  ranging s
dollar=

miss ELSTE I:I-H. WOLFE
of Mew York Cihty

H.I.FEI;U.__.&'E mitat: uﬂmtn

o an |:||uLTI.| 3 |'||.|: ergmg ol bet
;.1,-r|-r_|||-_|j. of these nrw calmnets

curniets wiuch
hir FEII-:‘p mali 1: buis
.h.rrnrrur.rrha. AfE o 7 it e
1r.i|:|:t.|:|lihl"l' Ty i n
-Fjur_h. E:' | !‘:?'.;1?'&-5 I-F:I‘ﬁ
1 asiue dhs
ru:::hﬂ aed gracetul Hegpel:
whrti T ThE r};.ﬂr -I'li"r.‘.:l.-.lhl ol
[ H e, § e o P EAL T
Pe II::.I::I::‘I!I;H l:llllr!i'”l-u-tl'l--..ﬂ:l'l.l.l-l:l.l-:.:.'u
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e, el e
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Lakelands of Canada

In the “Highlands of Ontarin,” that
wonderful region of scenic beauty,
you can Fish, Swim, Golf, Canoe,
Camp, Hunt—spend a vacation
vou will never regret or forget.
Mirror-like lakes set in the gran-
deur of forests of pine and balsam.
The purest of air, 1,000 to 2.000
feet above the sea, and hay fever
15 unknown.

Famous Playgrounds for
Outdoor Men and Women

“Algonquin Park™—*30,000 Islands
of Georgian Bay" — “Kawartha
Lakes"”—*“Muskoka Lakes—
“Timagami’’ and the “Lake of
Bays.'" Modern hotels—or
“rough” it if vou prefer. Any
Grand Trunk Agent will gladly
plan your trip for you., Write any
of the following for descriptive
literature:

C. G, Orttenburger, 907 Merchants Loan & Trust Bldg.,
Chicago, [IL

W. R Esstseun, R 510, 204 W 3 )
H‘-m:nnf B o maliagton Stimed

H. M. ij-_f-.-;f.,?:.:mi Chamber of Commerca Building,

& H. Burgis, 819 Dime Bank Bollding, Datroit, Mich,
As B, Chown, 1Z78 Broadway, New York City, N. Y.

For adults’, hoys' or-girls" camp aftes,
appiy to M. R, Chutlton, General Pas-
senger Department, Montreal,

Thousands of
Investors

Have ssked vus for our “"Question-
naire for Investors™—the most strik-
ing, popular and wvsluable piece of
literature wea have ever puoblished.
It tells how to test the safety of any
investment and to distinguish the
sound from the unsound.

We have left only a few copies of
the Questionnaire, Call or write
today if vou wish a copy of this
invaioable booldet. It is sent with-
out charge or obligation. Ask for

Circular No, E-808

SW.STRAUS &' C0O.
Esvnhlinhed |6 Inesirgies alad
NEW YORK CHICAGD

150 Rroadwary Etraos Walldis
[retrmit Minnespnlis  San Fraosises l"b.I.Ln!I.-.EH:.I.q.

37 yearn witheut joss to any investor

= |

BROWN BROTHERS
& COMPANY

Philadelphia NEW YORK
Estatrilak=i
1825

Bostan

1818 1544

Deposit Accounts
of
Banks, Corporations, Firms

and Individuals received
on favorable terms

BROWN, SHIPLEY
& COMPANY

E i llabr=d

1839

Caffiss Loy T R
i Fadl badl, LATRICFN. -5 "W,
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EADILY obtainable

the world over in orig-

inal pnti::agﬂs as placed on
the market by the sole
manufacturers,

Larpbert Phatmacal Company

Bo. UL 5 A

l;'r- ll--J LB

A fow of the manv ﬁlllrprn.: Aok

i oty packages of Listerine ex-
L " . & .I I,.-l._l":l s

partnd ttam thes L Ritac SEREES

l:‘l.'.'-
HAANEOW
fiMir
il r:I:J-
BOMIAY
ER R

[RRALLI|
A NTI

a1 i

LR
P
AUTRLAND

<X 5
AP E
AHEEE

A REGULAR HOLD UP

A few aunces of KAPO ":Euzﬂllillf AN A-
plied by us will hold up the heaviest per-
pon, in the wator, for 3 montha.

i i st ah . bl ik

THATS WHY

KAPO

LIFE-SAVING GARMENTS

LRI T JifinesA I FT thir iAnant = wl ne
COmIg= 1 Trvim w] A W1

THEY .nm'_' NOT FILLED WITH AIR

EWIM-WINGS 82
Faur Buthing and Swimmmg
WATERVESTS S8
Far Boating and Swimmlng
OCEAN WAISTCOATS sz

For Travelers and Sportememn
For MEN - WOMEN - CHILOREMN

ITlics mesduseniEiiE Son 6l garmri %
10 I L | I iU LE ] Ll i ko
Il pr Wi, &, 4 e W Al

Sauld hy Department and Sporting Giood Stares
everypwhers: f not eactly cbimpabls, will aend
poat-paid ugn recaipt uf e

Send (o Hostrated Boolliet

KAPO MFG. CO.

BOSTON, MASS,, UL 5. A,
IT ISN'T SAFE TO WAIT

HEWY YORH-LIVERPOOL

AQUITANIA ORDUNA

SE HECWLE T
3 o 3
APPLICATION

21 — 14

ITATE ITRLCIT
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donahboys in the Army of Occupation o St e

W atthichk, Cermoang, o an. Sod, 1015,

Adn. Manayger, The Procier & Gambie (o,
£ i |'|l|':l|'l:!'|I {thio

Ihiur Surs

I @iy aending wader aeparale coner o draawing

suifalde for an Teary Saap adeerbipemrnt,

This draming 18 baaed Bd am docurrenne
whieh war fop good for me talel slip by, Canof
the bayr phd dewo bors of Joory in his Jrjel
Chrigkmes Doz aid fre aftilide and joy n
recririmy i, o0 By owo meane ecoggeralod (n the
drairing. Trory leaves a feeling of frechness
und elewindiness that ean’d be egualed.  We were
ghle fo gt & af & commusspry dows ane B
Vorges ohowl theve months ago, bod haren’

] |r||l|' LN,

The lackyround of the drawing will picfiure
pomewhnl the cowfort in which the Army of

-y f "'_— i
- 3 = -_- - . i
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Though the drawing @2 dene vn the only
JHLper lirgilable snd ol v fke wsual 509 .0 40
illnatration board you wre acvustomod o see,
P aure 6 will reproduee well.  An adveriue-
ment couwld Be  wriflen mronwd of for mnexd
Chriatman or if con be uand in the near fulere,
me o gond many of ge shell remmin here for o
famg Lima gnd bazes will pome dx lemp o ang
af wa rema,

Yours very [rly,
"'-|,|'f Liverrgl ! T, |"-'r|'1|"|!||_
Cw O, 220 F. Jig ., Amiricen E F. A8 0 TEE
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If it hasn’t this trademark,
it isn’t a Victrola

You can readily identify the Victrala by the famous Victor trademark
"His Master’s Voice.” It is not a Victrola without the Victor dog. This
trademark is on every Victrola. It guarantees the quality and protects

you From inlerior substitutes.,
The word "Victrola” s also a :rtl,:l_is-'[ctl:L{ trademari of the Victor

Talking Machine Company. It is derived from the word "Victor” and
designates the products of the Victor Company orly. As applied to
sound-reproducing instruments, "Victrola™ refers only to the instruments
made by the Victor Company- the choice of the world's greatest artists.

Loak inside the lid—mnsist upon seeing the farnowus Victor trademarks. On the
portable styles which have no lid, theVictor trademark appears on theside of thecabiner,

Victor Talking Machine Co., Camden, N. J., U. 5. A
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- X Forward—and at a new pace!
:

Carner of civilization and prosperity !

Follow the network of his level steel rails and you
follow the swift routes of a nation’s progress.

Thanks to far the greatest railroad system in the
world, our national prosperity far exceeds that of any
other COUNntry in the f:nn”y of nanions.

Without unconquerable American belief, backed
by meney invested in American railroad bonds, vour
country would be as ratlroad-less as undeveloped

China.

Today the holdings of vour American railroad
bonds are spread and keep spreading among countless
thousands of American men and women.

“Mention The Geographic—It identifies yog™



They know that the building of rail-
roads 15 made possible only by money
which they have loaned through the
TTEt‘.H”.i.I] IHE Tl]]rﬂllﬂ_! h‘['li”l'_.ﬂ.

H'IIL‘T T‘-.‘-I”!'l!:]ti !-H].l-l.ll'.": 4 N l'lli[ 71 1_’_[-1“11"3
in the L{Jtn'p‘r]th: ringe of iInvestment secur-
ittes offered ro and hnll[_{'ht by the 11111':!1{:
The Amencn investor, fast growing in
numbers, needs help, accurate informa-
tion, dependable advice.

For his protection, our national organ-
anon constructively studies the sound-
ness of investment securities—gets the
facts, analvzes their meaning,

Tlis service 18 placed at the command
ol every one who saves IMOncy and wishes
to 1nvest it soundly,

The National City Company

Peationul (hty Hank Building, New York

You well frnd 0 Notional
Cetv  Company  Corre-
panifent (Rhee i 47 w
pe letcling crites &F the
canmiry.

Fact of fhese offfcer o
et Yemaey nlsgi
NruiEe 9 IRTETIrT  Fins
erally, and fo bond buyers

i I|"|.':'- .'JI.'.!r.:'i'.r,

ROXDS
SHOET TEEM XNOTES
ACCEFTANCES

L L i e — L e |
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Nabe the Keodab Record Antomatic.

For the Days to Gonze.

Building his boat of pine and dreaming, as he works, of the days
when he will sail & real ship on a real ocean—a regular boy, that.

And Dad, with his Kodak, has caught the boyish story, Now
he is writing the autographic record—the date and title on the film;
the record that will give double value to the picture w hen time has
played sad tricks with memory.

Mike the family chronicle complete.  Let every picture of the
children bear at least a date.  Ir's all very simple, as simple as taking
the picture 1tself—with an

Autographiec Kodak

EASTMAN KODAK CO.. Rocuester, N. Y., The Kodak City

“Mention The Geopraphic—It identihes you"




There are over T 35,ﬂﬂﬂ stockholders
who own the American Telephone
and -rulﬂgmph ':clm]:!-an'j.r. This great
body of people, larger than the
entire population of such cities as
Mbanj", Da}*tun or lacoma, share

the earnings produced by the
Bell SJ."E-'IIE'H.'I.

More than 45,000 of these partners
are workers in the telephone organi-
zation. | hey are linemen, switch
board operators, clerks, mechanics,
electricians.

The vast property of the Bell Sys-

tem represents the savings of these

ﬁf 8
- | W
| |

One Palicy

Our Stockholders

thousands of people, in many cases
all their savings.

In the truest sense of the word this
big public service corporation belongs
to the people. The people own it and
the people receive the profits.  More
than 939 of its stock is owned by
persons holding, each, less than one-
ninth of one per cent

The Bell System is a real industnial
democracy. On its economic opera-
tion depends the future independence
of many citizens of small means; as
well as the prnI"ltaHﬂ Empin}rmcnl of
thousands of other men and women.

AMERICAN TELEPHONE AND TELEGRAPH COMPANY
AND ASSODCIATED COMPANIES
Chie Sysfem

Limveraal Service

"“Mention The Geographic-—It identifies: you™
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The pattern of good candy

The quaint wooden frame in which the old-time sampler

was usually embroidered held the canvas of the needlework-
er's art. Some samplers, started early in lite and added to
from year to vear, expressed a whole life-time of artistic effort.

Whitman's Sampler—"“started in 1842"—sums up the
three guarters of a century we have devoted to the art of
making candy and making it good,

Each of the sweers in the Sampler tells, in its own  origi-
nal and delightful way, why Whitman’s candies are famous

throughout a whole continent. Selections from ten of our

most favored packages are contained in the Sampler.

Sold all over the United States by Whitman
agents—usually the better drug stores. Every
package guaranteed by the agent and by us.

STEPHEM F. WHITMAN & S0ON, Ing, Philadelphia, U, S A.
Mubkers of Whimman't Ineentanoms Chocolare, Covna amd Merchmadlioe Whip
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Jonse BROTHERS

4 II00R SEDAN

Comfort and convenience in
entering or leaving, or chang-
mg places, is greatly increased
by building the Sedan with four
doors

Puossengers in the front and rear
seats are cooler in warm weather
because the divided front seats
permit the free circulation of air
at the Aoor.

T e gasciing COTEOMOUON 18 unoSaelsy 10w

T he tmn mieeEe ia unusaally hieh

IlonoGE BROTHERS, DETROIT
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Watch Teeth Whiten

As the Film Disappears

AL Starernenis

You Must Awake

People must awake, as dentists have done,
te this all-important fact

Old methods of teeth cleaning are sadly
madequate. Teeth still discolor, s8ll decay.
Tartar forms and pyorrhea starts, Statistics
show that tooth troubles have constantly
inereased,

Dental science finds the reason in a slimy
film. You can feel it with your tongue. It
clings to teeth, gets into crevices, hardens
and stays. The ordinary dentifrice cannot
digsolve it.

That film &5 what discolors — oot the
teeth. It 18 the basts of tarrar. It holds
food aubstance which ferments and forms
acid. It holds the acid in contact with the
teeth to cause decay

Pepsadend

ELC W

T he f"'n'rr:u-‘aﬂﬂy ‘I.'iﬂni:'fn'ff

A Scientific Product—
Sold by Druggists Everyvwhere

T H'HIIHHIHII PERERRTnnnnn I T IIIIIIIII'IH'I II i I M

Avtrowed bv Hiph Demial

A uiphorstees

Millions of germs breed in it. They, with
tariar, are the chied cause of pyorThea. oS0
most tooth troubles are now trgced to that
hlm.

Since this became known, science has
sought ways to combat Glm. And now the
way is found. Able authorities have proved
it by many clinical tests., Leading dentists
everywhere are urging its adoption.

The way has been embodied in a denti-
frice called Pepsodent. And to hasten bet-
tef tcoth protection we are offering every
one & Joc-day tube to try.

Prove It Yourself

No argument 13 necessary if you will use
this test tobe and let Pepsodent prove itself,

Fepsodent is based on pepsin, the diges-
tant of albumin. The flm is albuminous
matter, The object of Pepeodent in to dis-
salve it, then to constantly combat i

But pepsin must be activated. and the
usdal method 1= an acid, harmiul to the
teeth. S0 pepsin long seemed impossible
But science now has found a8 harmless act-
vating method. Five pgovernment: have
already granted patents That discovery

means that we have congoered the testh's
chie{ enemy — the Alm.

Send this coupon for a ro-Day Tube.
it like any tooth paste.
tecth feel after using. Mark the ahsence of
the alimy bAlm. See how tecth whiten as the
fixed film disappears.

Watch it ten days and you will know that
really clean 1eeth are possible. That is
something you should know at once.

Use
MNote how clean the

Cut out the coupon now,

;'_-------- —————— T —
i 10-Day Tube Free

|

I THE PEFPSODENT CO.

' Dept. 491, 1104 5 Wabash Ave.,

: Chbeagro, (i,
| Mail 10-Day Tube of Pepsodent 1o

|

I Name

|

| Address .
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WRITING FLUID

Writes a
Bright Blue

Changes to an everlasting black
NEVER FADES

For sale by all stationers




GRATON & KNIGHT

Standardized Series

LEATHER BELTING

r_'i#l-.ﬁh-ll.

The Ledoer gives the answer

ff.l'-..n'f‘..i'.' ir picturrd o
el-Fid et

Kbt fdmed fTramf S
e Flee it & e Afodnd
AP Comrpamy, Aehs jfivs
LKy, FFEE | o
ke mewlr. doadiefliv d
ff menimirtr W berse
[ i g A S
m arAiTENTEr &mrd o
g e TR EFE,
owil per web bnn Sewwm
535, av v Wy g
HEFIFpoIrer Arr e d

This s the story, told by the
ledgee, of a8 Gratan & Krght
Standardiced Serles Helt. 1t ls a
story of economy, full delivery of
power, of long life, and the right
material in the right place.

Leather s the rightmaterial for
beltimg. It i3 Arm. It is strong
It has permanent power of expan=
ziof and cootraction. It is toogh,
bt it vields in the right degree, at
the right fime.  To in easily and re-
peatedly spliced or repaired. It
stands mauling by shifters, Side-
slapping won't frayv it After long
wae 11 can e cut inte narrower belts
and goes on with its good work,

Leather sinnds slone as o thess
characteriutics. It s Nature's enn-
tribufion [0 rawer EEETISTE O
fneeds,  No ather Kpown substanes

based on the ewwgrd to e dune.

g

s Like ot in wearing qualities

And

vearly output of our lannery is
nearly sooooo hides. That makes
o sare of aniform quality for any
given speciication. For thire s a
wide seope of selectinn from such
a mountasin of leather,

Graton & Koight Standardized
Serien Helts are made to give the
longest possihl eservice at thesmall-
et passible eost.  Thoke twho use
them sy thar they do. Length of
sirr ¥ ice depends on the natureof the
drive, af eourse, 1o semie cnses hve
monihs would finish the best beld
ever made by man, But here 5 a
case of hard work, dav in amd day
out, with the ledgeér giving the
atswer to Grraton & Kolghtquslity,

Many of the besi-helted plants
ask ua to specily the belting lor
EVETY drive. Try the plan your-

no ather belting material saccess-
furlls repliaces i1,

There 1 no myvstery ahout the
guality of the leather i Graton
& KmpghtStandardized Series Belie
It'a in the fannimg—an operation

self.
“Gratnm & Knight-
pound,”
1o buving our belts

Hram]

This won't commit

Then, when |||.|I.'ir|_!_-._I cal] for

inr
FER

It will put

your buying on the one basic con-
sidermtioii=—the watk 1o be dane

Hrite Vir nur see Bool abnut Stiendardtaed Leather Relling

THE CRATON & ENIGHT MFG. CO., Worcester, Mass,, L. 5. A
Ok Lratler Taneern, Maker of Lenther Belting, §oss Lanther, Packing, amd Speciafiies
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- Beware of

Dutch Bulbs

tender, inflamed gums
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Columbia Records

ROSA PONSELLE
Newest Columbia Star

I 'R LT .

grareniagEe i ok BeT ad mitted ',! T

of the Metropalitan Opera Company
pelusively for Columbin Her bt four mr

Houn Panselie aod Cliorus - - ‘|=':'|F.'|'I
“Neood -ya"™ (Toaeti) = - - . r E bt 1R
Madams Butterlly—"1In Bl di Vedrems™ - - - 4B57]
Cavalleria Rosticana—""¥aoi Lo Sapeie, (O Mamma™ - 4357 8L50

La Forza el Destino—La Vergine Degli Angeli (Yerdil

Apke pny Columbia Dealar fo lof you her theen wandarfal recards

“Mention The Geographic—It identifies you'




THE BUILDING MATERIAL DEALER
THEIR CONTRIBUTION

'I"'H_E engines of war are silenced: the smoke of hattde hos deared
a

way. The period of reconstrucion s here.
Tothose who fought, suffered, and won, all glory is due—nowand always.

But let us not forget others who have done their share quietly, panently,
and unselfishly.

The walls of civilizanon were shattered, and thrmugh the breach came
a devastating torrent al fr'[ghrﬁlhlm To stem this flood, into the gap
the nation unselfishly threw its all.

The desived resule was achieved: the fabric of coilization was agun
made whole. And all who helped gained sufficient reward in the
knowledge of a great work well done.

Al eredit to whom ceedit is due.  No ane class suffered more acutely,

LEHIGH PORTLAND

Ofhces

Allentown, Po.  Chicago, Il Spokane, Wn.
i "l.llll-. MY Kz Uy, Mo l.']'|:|1.'||u.. Teb.

H..::;lrr_ I'-L:"_r_ lr|.'1|l||.r.|E-|.|.r|., H.l1.'|1!1. F'I'.I'I'.Il:IIJI.FI'I.. FJ
-I-Ihirlljl':lllll.'l._ P Mew Cantle, "a Pelpman I:'.I'r'_. Tiwa
Jackananile. Fla, Pacdivmnd, Va
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AND THE BUILDER
TO PEACE AND PROSPERITY

more completely, and mote uncomplainingly than the building materal
dealer, the builder, the architect, and the engineer.

The sound of hammer on tal, the rande of hoisting machunery, the
|;"||:H1|'1|.l" I:'IF CORNCIETE "IMEXOTSE, - WENRC EIl“I!EI- ‘.tlj'lrl'." 1L'I.|'_'il'_'l.l.'i.5 COCTETY WhS

needed elsewhere.

Our business lot has been thrown with those wha have so unstintedly
done their share towund the prescrvanon of all we hold sacred

It & our }'!rj'l.'ﬂr_'[_r,: at this time to ;dmnw]:{FE-: to themy the country's
sense of indebtedness and o express to them i thanks

Now that the wheels of the world are again turming, l.h':_1=LII|I-'|1==Ig
materiil dedlers and che builders will ag.sfn take their r:gh:h.ﬂ F'EH::.'-
in the community and share far more than ever in ity developrent

CEMENT COMPANY

She National Coment
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Put the Power of Emphasis

Into Your Letters
Just as you do with the Spoken Word!
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phasss (500 Foat CrpwwTithen work —IF resil
ipar the grmtierchanreabledype wriiin
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Wik wan emphapirs the important paris 1o
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all inngunges, to select fron

The Multiples s 3ok
wizich pliaee B i0 i@ elsss b
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iies|]
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M e ahaniat 6
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Send for FREE BOOKLET
It wrill sdicewr road Jeirpr, mOIEN Qe M ultiples, oo e
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Hammoad Typewriter Co.
BT Eaet ik 50, New Yark City
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L

Even better

than money

“A. B. A" Cheques are better
than actual money for the tra-
veler for severnl reasons: They
are more convenient to carry—
less bulky, Thev are safer, be-
cause no one can use them until
vou have countersigned them.
Your countersignature on an
A, Bl A" Cheque in the pres-
ence of the person accepting the
cheque, is the only identification
required.

They do not have to be changed

into another kind of money when
yvou go {rem one country into
another. They are like dollars
in the United States and Canada:
like pounds, shillings and pence
in the United Kingdom and the
British Colonies: like francs in
France, lire in ltaly, and so0 on.
In ether words thev are accepted
internationally for payment of
goods and services— " The safest,
handiest travel funds.”

Gl them af your bank, or write

Bankers Trust Company, New

York, For booklet and information

ax fo where they may be hod in
yoor ey,

Apsocislion
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ﬁ Facts You Should Know

Before Selecting a Watch

ETWEEN the two supporting plates of @
Waltham watch, which toeether consri-

tute o frame, 8 mounted a systemn ol
gearing, called a Time Train.  The reader has
leartied thar the motive poswer of the watch 18
derived from the moinspring. At one extrem-

itv of the train is a hardened and rempered
|"|.'||.'1 bBoarrel { anothes W ||I| T ETaE i | '-'.Eli..'ll LN EITES
Ll metleys{renis. W e ||..|. [I'l1|||:|' “'-l 'i"zlﬁl £ i
matnnTicg. 118 Frcid energy 13 delivered o the hex
awhicel in the train and from that to the nest, and 0 on.

[his tenin consists of four wheels sand pintons.  The
5 g B g '|,|.||rl:l| i 1 ohe Xk Cenlidd -.IT- 1.!.'L-'.|'|'|-|r|--!.|| A
I_||_|:'|-_-._|'_|:|l. ._.-.nn._-_."n.lu'l I‘i'||‘-'lll'!| '|-5||_" Lol [ETier PEEERE |_ _i ] |.i|.“L-:
beratise it §4 shaped like a ¢anno }withe the wheels thas
..'--r".'rr'-| |;:".|l Hiovar and minure !"I:l"ll.l'._ Tal= S ds1 "I..:._.!'l fl" :
center wheel the power of the mainspring s carried o
l_|;;|.1'.,'| ||':T|'.|J|l_|| I'_:||_' |_:r:::|,'|_' whirels l't. '.-:II.I' frain bo II'.'
S TM Tt 1_|,'|'||_-|_'-| o, -|'.|.||-_'|| 5 weill isttaie in s
mropet ploce.

The Yanguard
The World's Floes

il i
1L sdlrmad Wateh

The tratnof a Waltham warch —ench wheel, each pinlon

im cue to the fction of a human hatr— mechanically
potfecy, Interchangeable foor the scrin] watches they age
made fir— seandandized (o petfection, i absalute exnct-
ness pnd qualicy, made by machines rumed o inhhlees-
mal Faupe-fic and untouched by human hands

b ansd 19 fizweala

5852 und uy
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Viar Bl I' i LIS gl ll.lll e -'I. |I- ik

ralchany pluced Amesica Fiest fn watchmakthg,

ALI HAM

THE WORLDS WATCH OVER TIME



CHICKEN A LA KING

["Ir.[mp breasta of chicken gurnished

with fresh muoshrooms, and g dash of

bright red pimentes -

L]

9:1 ga*‘t wd over the whale,
pure, nch cream sauoeg —
all blended by our mas-

ter chef— fha? in appetizing, delicions
Pority Cross Chicken a la King!

Adapg — FURLITY CH 088 Welsh Bambiz, Creamad
ipip bt ml Geilling Cteamed Fio=zan Haddie, Lo
eter Mewbsarg, Chap B=dy, aad Csariied ficel Mok,
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froe— remdy¥ Mir yoof Inmeml coorenssnoe.
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By ol sfpenes, ilely - mwl sidbinls BF Ui Pk I dcspl b

1919 Acousticon

For 10 Days’ FREE TRIAL

NO DEFOSIT-NO EXPENSE

Eiripe the secfresing of i oew 1919 “"SCOUSTICOWN ™ i b
windlles, wner, il Jusr g wtlshp i el

All wrru Bl di b B WHIEE s FING 1A yid RIT hard of LEErieg
wnd wiil wry the "ACOUSTICON." e trial will st il pen
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IN THE

NATIONAL GEOGRAPHIC SOCIETY

The Memberskip Fee Incfudes Subscription to ths

2 2 UPEEE e Natianal! Geographic Magazine

FLEalr DETRCH SaD FILL 6 RLAES BRLOW ASD FIHD TO Tel fdc@#aTomy

i B L

To the Secretary, National Geographic Society,
Sixtoenth and M Streera Northwese, Washingran, D. T.;

I nomirinate L T .

Adidress

for membership in the Society
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|I!||_:l"]'|i|-' 0o e these
R T s Lo R L RSk
el The bEoapiinl 1S
kb BarTieddlys +mptied
of pntienta. =ame Ledd-
rlddiden matieots will die
frome expoiate. ok 46l
g il fhe  ETvioITRTE
laps of pfescr|ptinns
Thesre mte codeliiions o
4+ b fituigtie antil h
lais Leen thrmugh teem

OQuick plans now for the victims

HI1S is what happens when a haspatal
bums, There are hurry ealls for cots,
quartérs, medicines, supplies; more
nurses, more doctors, vehicles, wheel chairs.
Making lists of the rescoed, gathermg réc-
rprels .|:.|_||. sddresses. lI'.:||_':|I'.'.".'ll:'l.l.' ]J]ﬁ!l'- A TE
slowly shoping n the minds of officials ont
of the punic and chaos
All are emergency plans, temporary plans!

The whole sickening catasirophe counld
have been avoided by using just
plain common-sense humarnity beforehand
t would ot have cost one-hftieth the
effort needed to care for the dead and
Compassion, belated, is a

mirhty poor

VITT1ae.

liviinge  viothns,

Tade Thew Plam Facn

i fee Blllon dallies of
Pl tersd - rronetiy  [ins Liewi
pirtitectidd froen fiee Ly sabo
Lt spra i hers

Bimie leuloskiygal CTdamimls

Makeshift fire
protective mehis-
Hres are the most

elaitid aTse FEhiling s IS
il Factiiry miiployess LNy
THEFTE LOS WTEEE AL

Pt T ireElness (3T

n little

mt von will find in hundreds upon hun-
dreds of bospitals.  To the mnds ol hre
proteciion experts, they all are o mere
mockery of safety when the fire actually
starts and spreads m the most horrobly
unexpected ways

In twenty minutes a board of trustees
can make complete plans to forestall tins
danger. They can vale “agamst any con-
Gderation whatever of sugpestions or meas-
ures of safety, until a system of auttnatic
iprinklers  is  decided upon which will
prevent fives pul out any fire, i1!1_'|-"'|'|:lt'J'L'.
any time, hefore it can endanger health or

lives,
Read—""Fire Tragedics and Their Remedy”™

Ay individual, trostee or official will fnd
“Hire Tragelica and Their Remedy the anvarnished
veath and & path of imperative socinl service, Write
for 1t today., Address General Fire Bxtinguisher

Company, 201 West Exchange St Providence, R. |

e GRINNELL

AUTOMATIC SPRINKLER 5YSTEM

When the fire starts the waler slarts



TOWNSEND’S TRIPLEX

The Createsl

Girnss-cuttler
oa Earth

Floats Over the Uneven Ground
as a Ship Ridezs the Waves

LHie morwer may be |.'|i.|.t|||il'.g a knnll, the seoomid
ikimiming a level, while the third pares 3 hollow,
Lirawn by one horse anul ooermded hy one man,
the TERIPLEX will o miire lawn in &8 day
than the best mofor mower ever mude; cut it
hetier and at 3 fracton of the coet,
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5. P. TOWNSEND & CO,
| 27 Central Avenus  Orange, New Jersey
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COLGCATE'S

The only Refill Shaving Stick
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