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ENCYCLOPAEDIA BRITANNICA

“Something
Entirely New
In Books"

SUBSCRIBERS SAY:

A awriforiskiles bank fo Tive ikl

“Toapoesilds to fmpoowe on these yolimn==."

“Froctioally fonlijess""
A spdendld traveliing conmpuninn. ™

"Delighied wilks bisth form sad sdlistamee™

*A wuparh example of hoodonaking,”
“The bowl investment st this Hoopse ™
“Armve o perlectiom g Bestdhmmaliiage ™
“An wprecydented thimg, ™

A w8 e iy sl

Shpluld grnee e shelves of esgry hoimnn

affbce, o pabelss [brary.”
“imE practive in every way.
A pemiine ssnan of jilessare"
"The prece & astontshlagly ew,”
“Erual bo por hinglisil sepactationg ™
CALL that It is represenbed,
“Wready, full, and o thlag of Bauty
“Fann i handling and icamany wf spaice

“I'e typrovernend s ol oyt indesrrihodsde

“*Beyury and Lgtasimss of the volurmmes

"I ndbeprmsahle 1o erery actire intellect

—an epachink eeartrilnition: to Itmratpre”

~Egunlly Engllsti ond Amwerlean'*
Asoristied te finid &f] prompees (il

“Dellgheiul Arewide companione™

b bowiken kot Beets dew fodes jre peerfer

thise **
" grest o
" Alvantaies of ightness gnd soomil bk,
A dally lotellectuil disligbt.™
"Legre= npthing to be degired. ™’
"o complete and yeb e omEmr
A tremendoun advabod.”
haswr trmly mternabwmnal.
“wothing wlee 1o cormpurg witl ™
Sebmiachi wridlaiiit w wingle cval
"Moo=t perfeat [ inve ever seen ™
Itde simply pediipumessble’
"Expectatioos mrt in every way,”
1 have ordered twag pre sets.'
"Prospectns il to da fosrice to it
"Porfocton T besolomafomg: "
“Little short of morvellomm, ™
"Worthy of s hegh Uracdf e

“The OUne Book
to Own, If
You Can Own
But One"

!

THEEUXRIVENSE AT ONE'S ELROW

180 Weaat 3Z2pd Street, B

Waw York.

To the Readsr of this Magarzine:

A farmer in & one-room 8hack 1n South
ekota.

The Empercrs of Ruesin

A naweman in Toronto.

Tha hesd of tha U. 5. Steel Corporation.

*huaa and 50,000 othesr men and woman all
oyar tks world, and in every walk of lifa—
riokh and pnc:—-ha?e boughs tha new Ency-
clopacdia Eritannioa.,

Wuru you &8 rich &s Xr. Rockefellar or
s poor that §5 A month meant agptual sao-
rifioss, you oould not afford to be with-

ut it. On the fellowing peges you Hill
find photographa of subsoricers of al
classsa, from rulere to wWage- Ehrﬁ&rﬂ* 10
enah of them the new Britannioa hae proved
of pract ical daily values.

Bafors the sale is oloeed and the pri
advariced, wa want you to realize what tha
pesgsssion of thie incomparable work will
mean o "‘1.1 in yous -.-uui' 258, OF 1n :.H';'..i.".‘
howa, Let us sond you, fres Dy maill
h,4u*'fuliy ililuatretad prospeotus u?
250,000 words, which comte us 50 canis a
opy to print ‘and mail. Tt will peErhupe
4va you & new 1dea ae to why the Encyclo-

and GormaAny.

La T

L

patdia Sritannica is "the meost suooessiul
book of 'our tima."

Yours fa

- h-l-

fully,

- 1&'-'1—1—
a.-||E =- h
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A Few of the 50,000

‘ ‘ FHEREVER the English language is
read vou will ﬁnd the new editon of

Britannica. It is the one universal
source of authoritative mformation wherever
Anglo-Saxon civilization has spread. Itism-
ternational in 1its scope, its origin and 1ts sale.

For nearly 150 vears the Britannica has
occupied a unique position among books.
[t is as valuable and as much used m the
palace of the Czar of Russia as it 15 in the
White House.

But the most striking feature of the dis-
tribution of the present new edition is not
the fact that it has been sold mn every civil-
ized country, but the fact that it has appealed
as @ necessity to every class. Kings, em-
perors and millionaires have nm]m::l that
their elaborate libraries were incomplete with-
out it. Business and professional men have
equally recognized its value to them. And
thousands of men and women in the humbler
walks of life, to whom the expenditure of
50,00 a month was a senous matter, have be-
griudged themselves other purchases and con-
centrited their book money upon acguiring
this work, which is one of the greatest edu-
cational forces ever devised.

Why Does This Work Mean S0 Much
to So Many?

(1) It eontains materml not to be found elsewhere,
such s the new discoveries 1m o all the
sCiences: new inventions and devices; new
wonders of medicine and surgery; new light
on ancient peoples; in fact, all that is new,
and new views of all that is old.
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Ownersin Many L.ands

(") [tisthe must complete work of reference that the

(4

world has everseen,  The index of 500,000 entries
enahles the reader to secure nstantly an answer
to anv specific question. The 569 maps are also
indexed, there being no less than 125,000 gazetteer
eniries,

The New Britannics is more than an encyclo-
pacdia; it is equivalent to a library of 440 vol
umes of 10000 words each, for its text consists of
more than 44000000 words. By means of the
supplementary volume “Courses of Reading and
Study” the owner of Britannica has o choice of
G different reading courses, so that if he desires
he can use the Britunnica either for casual
reading on such subjects as history, literature,
questions of the day, etc., or for systematic study
af any of the arts, sciences, or indusiTies.

For 150 vears, Britunnica has been synonymous
with authority. Swinburne, the great English
poet, said when he was invited to contribute to
the 9th edition that the greateést compliment
that could be paid to a man of letters is to be in-
vited to contribute to the Encyeclopaedia Britan-
nmica. The fifteen hondred specialists from
twenty-one countries who co-operated to produce
the present new work number among them the
world's grealest authorities, including etght win-
ners of the world's Nobel prize.

The use of Indin paper (characterized by the
Rev, Dr, Aked as “an inspiration of genius”) re-
duces the weight and bulk by twothirds, A val-
ume of 1,000 pages, printed on India paper, is only
one inch thick, and so light that it may be held
easily in one hand. Iti1s no exaggeration (o say
that where the reader turmed once to the bulky
volumes of previous editions, he will turn twenty
times to the thin handy volumes of the present
new edition.
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A Few of the 30,000 Owners (continued)

(6) Owing to the great demand for a new edition of the B
tannica the publishers were enabled to manufacture stmul-
taneously no less than 50000 sets, or 1450000 volumes,
thus reducing manufacturing costs to a minimum  and
making possible the low introductory price.  Tens af thow-
unds of people who would not have been able to afford the
Britannica if this edition had been published at the price
af the lagt edition, namely, $7.50 a volume, were able to
take quick advantage of the present low prices and easy
terms of payment,

Closing of the subseription lists.— The sale at the present
prices was closed in England on December 20, and the prices FLRERT H. CLANY
wiged, The demand for the work in this country consequent up- Chabirman of tha 1. & Htesl

on the impending increase in price was such that it was neces: (L S—

saryto provide for the printing of angther 5,000 copies.  These T

cannot be ready for delivery until the month of May, at which

time the sale will be ¢l cand the price advanced $29 a set,

A Wonderful Book Revealed by a Wonderful
Prospectus—Sent Free by Mail

On receipt of yvour mquiry, we will promptly for-

ward you free, by mail, a beautiful illustrated pros-

pectus containing 250,000 words., This *book about

a bhook™ is 12 inches deep,

9 inches wide, and con-

o o tains specimens of the

e R i famous India paper, colored

plates, full page 1llus-

120 West 32nd Stredt

i trations, colored maps,
Fleanr sneil ma free |:|l|- mail, = .E'].*ﬂd d E{}mp]EtE dt..: ""nI__‘]-
l--'-ll ‘: wour letee Illawtzzred g P10n l_"lf | W{}I’k lI|.:‘.-"'1'|_].|:_."]:":|. 1=
. the most remarkable book
o, of the age. = !
e LA L = TOSPFH A ARNMETHONG
can — The Manager, Ency- [imnasiissdromapn
| : ; B LIPS ) ) ST . B ¢ R o
clopaedia Britannica LlLE



T NN TR R A E LI I I T I T e S L Ny 'm:aiTnmﬂmﬂg

T

!
-
|

[
L

R

LA

I

(IR

|

BN N
.l

VN N T ST

o =1
: |
o ™
|
o —
5 o—
e ——

M
NI

]
HEE

LB

=

" |

[

|
i

|
I
INTESE

-Ill ¥

L ———— o — g e e
T .-T'.—”".'.'.—.E-I'-'i '|'1-.':'.'i'i;' _
(R RE A

 FIf RS SIITTTINTETEINNTC

I
T

f—
——
o —
Eh L !
— _:Il
| = = |
34
[ —
| o ——

TET
-

ilirn (WS 1 Pl = i e F Fiesnism
i ,-..h":_IT '{'F.':._L N i Bkl |_!|.|.;|..'|.1" I BURKELTT M. | MiTEFATAEE ok BEHTEET SFRTE

|_|
L

(AL

Every man inthis crew of the Chicago-Tenver Limited, on the Burlington, has
curfied 1 Hamilton Warch for years.  Thin truin, covering & distance of 108
miles, has o record af 355 days o time 0 ong colendar yoar.
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H=0 Accuracy, above all things, decides the choice of a =
"_|;' railroad man when he buys a watch. That is why I'_:
o | 4
B E [ - i B r I —=1H
HE= Over one-half (3690) of the railroad men on !;E.'L
== American railroads where Official Time Inspec- =}
HE= tion is maintmined carry Hamilton Watches. =¥
I_T Humiltan Watches are made in § 0 Write for " The Timekeeper™ I—_:—__h:
i HES]|} comect 1 If-f i ;1."” T! -‘:.:;.T:: Tt Mustrtes and deseribes the | IS0
INE={ | and okl by ]-l":"-” B varions Hamedton models and s a =i
|_ H  Movementa only sre $1L2%3 and i B book well worth rending if vou ==
I - upwaril. Complete watches, — are thinking of buying o fine =]
certain siees, nre $18.58 '-“'/ watl N=l:
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“Mention the Geographic—It identifies you.”



Player Piano
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DO YOU ? _: H'\;r;, w{ e 3

(0 Most folks expect their Apollo is permited mplnrbrﬂ-ﬂn&fgf

X . dhonp hae rww, T hic it i cowrect [
::]ia}'[t:l'hp}ll._l'ﬂ; lnn & Gfe-time? ww:};“@?hm.;ﬂmhrﬂmufm-
ol

(d Divide then, the lile differ-

rrce the Apalls costs vou inthe firsf place.
over the bfe-time of pleasure it will vield

0 See how little more per vear,

e wonderful Apclle Player Plano coits,
thin an srfimary Insrument
R wd—du e A ol ."'.'-;l'.'.'r.l'u:ri:lj-u}-u#rl
."Ji'l-lnrfl' I'kll.l CiREPF fn'_lll'ﬂll.f T ITFH] i i

gt fortwrsrr fromy ro¥ering. flercorea
Jre, Judge for yswroelll of heir nolue,

d No player piano besides the

d Only manual pianists and the
Apcllo accent the melody andemitit. This
ks a vital part of plano music but our patents
b 4 cxzhovve wath the Apalle Player Fiano,

T The Metronome Motor,
vohich re-winds musie rolla swithoot pedal-
Hng. i1 sa durably constrocted dhat it wall
ran even when completely immersed in
water, [ adsmment and schon are
as accrrate 21 & fne watch. §t b exe

clusive with the Apclia

Wirite ur for alf the facty, The featurey adowr are bl o frm of many. The hon bonk-
ieki we rend rue phodogrefhds jomperiemar af tee i Forel amrbraclion coprrin g

ol iive vitul focis chout player pdamor im penernl ar oell arihe A pollo dn pariiolar.

MELVILLE CLARK PIANO COMPANY

Ercewtive Offees, 400 Flie Arts Hodlding, Chicago
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“ Thereby knots a tail. 1 must certaanly
remember to get the Proper Number of
Live, ot Tuesday, March 3rd.”

Enciosed

- el Chee 'I.'I_'-|.|[-
lar  (Canadian

- Fi.03 Furomgs

..;E_‘F'. BLib),  Sim) Live

& for theee wmotlhs 1D

1 . Y
will alsp isste a gepuine Huomorous Numbaer, 8
Ceotming in April) thus sustaining its claim
of bemng the leading humorous weekly
in America. See current isstes ol
Lire or semul a two-cent stamp

Opes ooly to o new sobscribarm; - wo
for copy of Miniature Laite, SHTIUON. Femimal L TR e
full of j{l'l'i.'l'.'il- il ]'.Iil.'— lrl.t"llI LINFE M Wt Jist Street, New Y orl
tyres —any  address. :?; f

e Year §5.08.  (Commdion 35,32, Farig 640 &
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No matter what cost-limit or what
architectural Style you've decided on

—Il’s never loo late to make it

Hy-tex Brick

~ From cottage or bungalow to mansion, in every style of arch-
itecture, Hy-tex Brick is always the best. It is pre-eminently
suited for any backing—frame, common brick or hollow tile.

Hy-tex walls are the most beautiful and eventually the most
economical; the most fire-safe, comfortable and permanent.
You will do vourself an injustice if you do not learn all about
Hy-tex. Send today for dlEEE booklets.

“"Genuine Economy in Home Building''— 15 hondsome, G4-page
book illustrated In colors, dealing with the problems of bome-
bullding, Sent for teh cents

" Suggestions for Small Hy-tex Homes'™— n booklet of helpful
plans for homes of moderiate cosl.  Sent for four cents.

HYDRALILIC-PRESS BRICK COMPANY
Dept, N2 St. Louis, Missouri
BRANCH OF FICES—Ralimare, Md.; Chicago, I1; Cleveland, §; Cinclonari,

L Davenport, fowa; Indinnapais, ind ] Rumn=ag |-'!.|'.-'. Mo NMinnsapoles, Mo
Mow Yook Cidyy Chnabn, feeb; Phliladilphia, Pag Toledo, € Wasdnngton [0, C

i
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A gloriously idle day

—on the water fills you with the joy ol
living as no other pleasure can. And the
ideal boat For recreation nnd IJtiLJI].' 15 the
luxarions 30 foot Speedway Runibout
The eraft of all-round nasfulness. notably
moaderste o cost and I.'.'li:{1-:|'|.-l:'ll'|.'|.ll.'n| T} up
keep. " Qutdoors on the Waler™ tells many
nteresting things about the Speedway
Run:uhuur En-l:l motor huutiﬂﬁ: as a spoll
5|‘|.1J|. W gend 1l to you !

orite b

Gas Engine and Power Co. and
Charles L. Seabury Co., Consolidated
Launch Dept. UJ, Morris Heights, Now York City

"Mention the Geographic—It identifies you.”
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Finding “Hidden Profits” in Your Dollars

E—LE.IY el Eﬂ'ﬂffﬂ'ﬂﬁ\'e iﬂvﬂﬂtﬂr ]:I'ﬂE £I.:|'“E.L; new Frﬂ{:;fﬂ ﬂ-ﬂ'ﬂﬂﬂﬂ-]ﬂ& i'n
his invested funds and mmereased his income by the purchase of sound firse
mortgage bonds vielding 67 interest.

@ Of course, the wicld from ones invertment i fir less important  thin
safety of prmeipul and certainty of interest. He who sacrifices safery 1n pursuit ot
dredter itncome commits the gravest of mistakes.

.] However, it 13 not ditticult to snerease the :ﬂ.:lu] trom ane § investments withoot
ANy '.I:'l:ill EEL‘..'[".E:EII.J: -I:I-:F E-E:Elil.'}'- rr-iu! ‘.I..'|-r.-.t mortgage zerinl bonds we own and 1.1”:,:r rofiumm
€7 mterest and are so thoroughly mfeguarded that no investor has ever sublered
loss of principal or interest on any secarity purchased of uva,
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BATTLING WITH THE PANAMA SLIDES

By Wintiam Josers SHOWALTER

Author of “The Ponama Canal” and “The Countries of the Cavibbean,” in tie
wATIoONAL CGrogrAPHIC MAGAZINE

HE only reasem why ships have

not beeny usitiy the Panoma Canal

since last Clctober is that Nature
has been battlme to the lost diteh m her
efforts to thwart the purpose of man to
putt a shipway through the vitals of proud
old Culelria Mountiam,  Hut for this great
battle, Culebra Cut would have been n
ftmshed Job two vears ago. _

The weapons used by Nature in her
efforts to confound the plans of the canal
engineers hove been shides and breaks in
the banks of the canal, aml effective
weapons indeed have they proven.  Tow,
with them, she has stood between the
canal army and the completion of the
task to which it addressed itsell consti-
tutes the most thrilling episode m the
listory of caml engineermyg.

Chver 230 acres of ground yving ontside
of the intended banks of the eanal, and
contwining dver 30 million cubic yards of
muaterial, have swept, with silent hut ter-
rific force, down mto the canal.  Now
this onsiapelnt has demoralized an entire
rifromd svstem : pow it kas put the com.
pressed air and water svetems ont of
coppimission ; now it his bottled op one
enil of Culehra Cut with an avalanche of
debris: now it has impriconed dirt trins
and wrecked steam shovels: Tut with all
the wreck and ruin and chaos there haye
been men with wills of iron who have
met cach new situativn with' a new spirif
of determination ; men who have never

permitted any catastrophe o furn them
gside from therr ultimate purpose @ mef
whose achievernents m the face of un-
precedented difficultics make a4 story as
imspiring as anvthing i homas history.

Novone who fatled to visit the Isthmns
during the construction period can under-
stand the full import of the coming of
these slides into Culebra Cut.  With each
passing vear they bave renewed amd re-
dioubled their attacks on the canal plans.
They seem to be maneuvered by the hand
of some great marshal and sent forth to
the fray in every way calenlated to put
the canal engineers to discomfiture,

Now they are quicscent; mr.r.m[uin;:; i
lull the engineers mto o false securiy;
now they make a feint, stopping short of
an actual conflicty now they come 1 the
dead of mighe, spreading chaos and dis-
rupting everything in whatever ditection
they move ; now they set up the appear
ance of being rendered thormughly harm-
less by allowing dikes of hasalt to peep
out which seem o tie them to the bowels
of the earth, only to destroy the hopes
which these dikes arnuse in gu hearts of
the besiepers, by shepring them off asaf
they were but pipe-stems, and then fow
ing, unresitained, mto the .

Consider what the removal of 30 mml
ot eulic vards of materinl means, h
13 enonygrh 1o budild a sort of Chinese wall
7 feet thick and 7 feet high reaching
from New York to San Franciseo, [t is
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HE EEFEST PART OF CULEBRRA CUT

Loukimg south from the west hank of the canal, near Contractor’s Hill, Cucaracha slide

nows om the lelt sade of the picture  Some 10 milllan powpnids of dyvoamite bave been ex-
|:|||-||||I - |._I||II'|-|-|J il e |||:.'I| '11a||'."'lull ‘I"Ill'-l"': i ”ll.l‘ o iy |"'l'r'|."1"|'| |_II|_|-!: Fr IiJ.‘-l:l H RS |.||r
Larvsil (Peramad of Cheops, in Egyvpt, or 2,500 shafis. each a8 Inrge as the Washington Momnn
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are  thin rawn by all the

horses and mules in the United States.

It would 6l a million and a half lag
dilrerwoot] cars, enough to make g strng

[hese fApnres show

| 2000 mles long

that the mere getting il of this surpins
mmaterial 1 ne et 10

ot when von reflect that each yard ot
this sliding muterinl has rendered, doakils
ditficult the getting out of three vards of
oflier material, the true meanmmng. of the
Jiiles will begmn to appéar 'here have
timex when 150 trams were poing

out of the cut one day at the south end,
only to be stopped entirely the next day
lw the Cucarachn shde pettipg bosy
wow there may be a dozen tracks i use
i el 24 laiter hndf of
these will e oun od T st
what makes the serinus

things to combal
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[t 1= o0 wosnder
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Calonel Gaillard ot health
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life frhtinge them,

[t is 1o wonder that
onel Goethals has aged 20 years i six
welitle -rr‘u-_;giu‘g with them, Bt 1
wonder, the greatest engineetrimy wonde
that in spite of these dithoul
s they have been

erillion cubio virilE o

g
L5 &l
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1
alile 10 remove 06
| material from the
CAEL ETR ||_':\.- E1ETIt 1||:||| 1E YWil= l,!"-|EI!:.L-i.t'_'i. TI”-'!

F ey,

oftld remove 53 mitlhon colae var
veid thas wemder srows when 1 lock o
therr cost sheets and see them removing
3 cubic vard for an of feo-adld
cents, when it wis estimated that, wmihin:
dered by shides, the cost of removing a
ctibire virdl wattld be OF cents,

speakimg of the terrific stram mvolved
upan those who are responsible for the

i T B [
AL e ]

hattle with the slides at Panama, ne bnei-
dent m my hte con stand put more viy-
idly than one [ will riow relatiz, Wllustrat
inge the meantig of it all o the enprmoeers
Cucarncha shde resumed her old tricks

when | was 1 Al aw

Fsthmus last
she hod been guescent for some time,
and 1t was believed that she had retired
from the fray for good and ull.
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BATTLING WITH THE PANAMA SLIDES

Culebra Cur began to look like a fin-
fshed jub, withoonly & little g in the
middle mile to be mken off. Then one
night, while the canal army was asleep,
she poured down into the south end of
the cut ‘an avalanche of muterial that
filled it up to the Gr-foot level, bottled up
the rallrond exits from that end, and did

sundry other evil things to the plans of

the engineers ( see page 1400,

When 1 hedrd about it I went up o
Colebra to talk with Colone] Goethals as
trr s hearing cp the immediate future,
After passing the time of day 1 asked
him how he was, to which he replied

“Well, alout the hest way 1 can ex-
piess it is to say that T am ‘home-sick.”
Cucaracha looks bad, but she & not by
any means the greatest of my woes. 1
tramplod over her this morning, and the
hasalt dikes that are péepmg ol seemm o
imlicate that she will be “dead’ before
very long, Bt over here on this side of

the vat,” pointing out the window of his

office a5 he spoke, “there i begmmng to
shiow: an indicatipn of 3 new break, and
if the actualities prove as bad as the m-
dications suppest, it will omdo anything
we have had to contend with yet.”

Anid as he spoke 1 saw the tears well
ip in the eves of that man of tron, and |1
wndersinod what those shiles were cost-
ing him, <1 knéw then whenee had gone
that lpovancey of youth which [ had met
in 1008 and that enthusinem of purpose
which | had seen in 1910 Now mstead
there was the grim determination of a
veteran of o thousand conflicts, who
would fight on to the end only because
[mity's voice ever spoke louder in his ear
than leasure’s,

il N COUFLD FORETILE THE SLIDES

The determined character of the slides
that beset the cannl engmeers is strik-
inghy shiown by the amount of their ma-
teral thot had to be removed 11 Com-
parsan with the 1otal excavations for
cach vear., Prior to HJTn-thE_".-' lrlT-i'nTltﬂ'I
nn serious obstaele, since the canal was
not deep enotgh 1o create the unhalanced
conditinn  necessary  for their develop-
ment, LTp to that veir the excavations
on acconnt of slildes were only 7.87 per
cent of the total excavutions,

157

Diring toio, however, they became
muoure active, and seven weeks out of the
22 wonll have been requured to titke esre
of the 1483 per cent of all excavations
which represented the slide debris taken

out, In it there was a shll greater
activity in slides, and, omittimg the extra

difficulties: they wnposed; it required 13
weeks o take out the material they
Brodght  into the cot this  muaterial
amounting to 20,30 per cent of the total
excavitions for the yvear.

The succeeding veur saw the ot gomg
still deeper and the shides growimg larger
and sbll more botherspmie, so that 34.5
per ¢ent of the excavations of thal year
were of shile material, whose removal
required 18 weeks

During: the vear 1gr3 the cut ap-
proached final gride and the shides set a
new record, requirig 40 per cent ol the
totul excavations for the vear, which
accounts for 24 weeks' work.

The present vear; beginning July 1,
113, saw only two months requited for
the final bommom to be reached in the cut,
outside of the material brought m by the
shides, =0 thar at least 44 weels of this
year are chargeable aguingy the slides,

SLIDES TAYVE DPELAYED THE COMPLETION
OF THE CUT Ny 22 MONTIHES

Froom afl this 1t must appear that the
bare work of removing the material from
the cut brovgld into it by the slides, leav-
mge entively oot of the reckoning the im-
mense ndicap in the prosecution of the
repular work that they involved, held back
the completion of the out by 22 months
at least,

It 15 certainly reasondble to suppoze
that alll the delays the slides imposed
held up the work by eight months; so
thot but for them we mght have scen
a eut throwgh Culehra Mountain, with a
hottenn wiilth of 300 feet, comnpleted by
Junuary 1, 1012, I five yvears: wherens
the most conservitive cstimate had set
down eight and a half vears to make 2
cit with a1 botont width of zo0 feet. As
a matter of fact, the amount of material
that was comtamed in the cut as origi-
nally planned, 53800000 cubic yards,
wis remaved before the end of the eal-
eibar vear 1010, or in less than four
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&S PEAA SHOVEL HALF BURIED BY A SLIDE

Many miles of raflrogd track and steom shovels by the dozen have been destroved 1

slides an the ot
steam shovels stamling on thoir trac
the place where they shonld normaily be

vears of actual work and at a total cost
af about 5o million dollnrs.

{ne of the wonderful things about the
builkiling of the canal was how, in the
face of nll the unforeseen difhenlties tha
the stide problem involved, Colinel G-
thals anid Colonel Gaillard were alle w
drive down anit cost as the mercury i
the difficulty thermometer spedd upwari,
in 1008 1t was estimated that the cost of
remmoving a4 vard of spoil wonld be aronmmd
s cents Tor the whale cut

For the hsenl year tgog they ham
mered s cost down 1o 7835 cents; the
wext year they lowered it to 7353 cents;
in 1gt1, althoupl the slide problem be-
came much more aoute, they forced 1t
still Tower—1to (:33a cents

e they were not satisfied even then;
2 saw the shides more trotblesome
1|1:|1|. eVET, amil fn ﬂ1-it-' af =|='L*~ lhl_'j Tarcedd

LN

(e, however. the stide has bodily raiser] the hottom of the cut, leaving
ks, hardly ottt of alignment; buk 15 feet or more aldve

the umit cost down teh 5435 cents.  Than
this. there is no prouder showing in the
history of business ¢conomy of of engi-
eI

[Ever i 1013, with the shdes reqummg
nesirty half of all the work and imposang
unprecedented duficulties apon the enyi-
neers, they managed 1o hold down the
vardage cost to 50 cents. Anid that 1s
why they wefe ahle 1o save 20 cents on
every one of the o7 million cubic yards
siken out of the Céntral [Mvision dp to
Taly 1, 151 3—enough in the aggregate tn
Ananee the removal of all the shides, with
2 handsame little nest-egg left over

RIFFERENT VARIETIES OF SLILEES

The slides with which the camml eng-
neers have had to deal in solving the
1:1'||-1|-1|-|_|1'|.-. ik Crlebra Cul are o
clugges.  The most troublesome o

LUWLLT
these
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BATTLING WITH THE PANAMA SLIDES

are, more properly speaking, structural
Lireaks. .

As the big ditch neared final grade
the depth wits sp great that the down-
ward pressure from the top of the
embankment forced the weak rock at the
bottoan to crimmble, and this Jed 1o great
hssures i1 the ground back some distance
irerm the edge of the embankment. These
would gradually widen, and the matertal
wottld sweep downward and oatward and
tpward mto the bottom of the canal,
aften rsing the bottom (0 to 20 feet
hiher than it was a few hours before.

The great stide on the west bank at
Cnlebra, covering some 75 acres of
groundd and mvolving millions of ¢obie
vards of material, is the best example of
this kind of slide. Nearly half of all the
shiding matersal on the canal strip was
embraced m this great movement.

[t Begun in too7, and during the more
than six years of s activity 1t reguired
the dismantling and removal of half of
the village of Colebra to keep out of its
way. Now it was the American lving
quarters that bad to go: now it was the
g Y, M. C. A club house, after being
shored up repeatedly in the hope of sav-
g it: now it was the penitentiary, and
0 on. I the cut had gone much deeper
it might have been the very Administia-
tion Bolding it=elf that wonld have been
next 1o go,

THE FAMOUS QUCARACHA SLIM,

The other principal rvpe of shide is rep-
resented by Cocaracha. a mass of soft
carth with no réck reaching down deep
encmgh or holding strong enongh to keep
it from sliding in, shipping across @
smotth surface beneith it

Cucaracha scared out the French, It
152 said that when they were working
nlong at her toe wnd she began 1w give
them a tropical matation of a glicier
Jiding down into n streim, they saw
their visions of a sea-level canal disap-
pearing intoe the renlns of mmpossilility.
At any rate, they promplly quit exca-
vating at the bottom of Cocaracha and
left her as a problem for the Americins ;
antl a problem she declared herself to
thiem hack: as far as 19os,

Cucaracha hat been hke the poor—i

141

proliem abways with the canal enpineers.
Every time they got.a Iittle nearer towaril
the tmal bottom of the cot, Cocarachu
wotlidl take a fresh shide, sometimes
shooting milllons of vards of material
down the embankment and acress the e
with such force that her toe woulid tarn
to the opposite bank, some 60 feet or
moTe (see page 146). She kept this up
in season anid out, botthing up the south
end ' of the emt, and 80 preventing the
work from gomg forward thot Colonel
Goethids fnally determined 1o let the
watier in and to dredge her out.  He is
now inviting her to do lier very waorst,
He has a dredging fleet ready Lo take
her oot a2 fast as =he comes m, and it
now Jooks as 1f she has shd until she can
shde no more (see page 1481,

M eanwhile Colonel Goethals, in keep-
ing with a sugpestion made by Division
cngineer Cole, decided to attack Cuca-
racha m the rear,  She had shid and kopt
a-sliding until she went away back past
the stmuriit of the hill, and so it was de-
cided to shuice off all the materinl that
would drain away From the canal.

The plan worked well, and Cuecarncha,
i her t%:ml strugele apninst the engineers,
fincls herseli beset before aml belind,
ant soon she will become a thing of the
past forever. But duripg her upremt-
ting fight she has shut up Culebra Cut
dozens of times, hns broought 30 acres of

sundd, scenery and all, into the cnt, and
ﬁ:.-'- requirel the removal of some eight
or nine million cubie yords of matersal,

Fortumitely the two. great hills, Gold
Hill and Contractor's LHill, stand like
Gibraltars, and rear their heads prouadly
ahove the majestic scene below, They
seem to be of solid rock wherever there
might be danger of shdes if they were
not,  Gold H'ﬁi is Hanked by Cucaracha
on the south and by East Culelra slide
on the north, but has never .given any
sign of wanting to join the flowing pro-
cession o the cot. It rises G52 feet
abiove the sea and is the highest lull in
the canal region.

FOW THE MOUNTATN CAME TO
MEVETA M M

The slides have played mony fantastic
tricks in the course of the construction
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BATTLING WITH THE PANAMA SLIDES

of the canal. At one tme Cucaracha
picked up a steam shovel, track and all,
and moved it 5o feet away, but sl
stantling ready for operation as though
nothing had happened, except that 1w was
cut off from the dirt-train tracks At
ancther place and tme AMohammed  dad
oot have 10 go to the mountain, for it
came to him ; so ot Panama o shovel was
ahile to make a hundred frips or more
bk amd forth along the hase of a slide
without moving a step ¢loger to the dirt,
for the slide came down just as fpst as
the #hovel warked.

During their history the Culebra Cut
shides destroyed over 200 miles-of ral-
road track,  Sometimes a shde wounld
come down, forcing one track out of po-
sitton, passing under the next one with-
ot disturbing it at all, and then upheayv-
iy the materiy] under the third track
ayhap as much as 10 or 20 feet.

Li'll manner of efforts were pat forth
to prevent shdes. It was once proposed
that cutting off the top of the bank above
the ¢ut would prevent those that devel-
oped through structural breaks.  But this
work was  wvigorously prosecuted  for
awhile with no imporiant béaring on the
ultimate resnlt. .r{t anpther tune 1t was
stigprested that a revetment of concrete
along the banks of the cut would protect
it, bt this was a failuee also. The water
that seeped down frinn the surface pot
in hehingd the concrete anil cansed it to
lnasen fts hold and scale off,

Wt amother time it was suggested that
Tetting water into the eut would tend to
develop an equlibrinm and thos prevent
additional slides. DBut this method of
treatment suecesded no better than those
methods wloch were tried out before;
anil so the settled policy became one of
mvititis all slides that intended: to come
down to do so guickly, %0 as to have it all
over with. '

WHAT CAUCSES THI SLIDES

The causes of the slides at Tanama
must be traced 1o the geologic history of
the Isthmus. There are 11 groups of
hedded rock amd six of igneous rock on
the canal line. The two oldest rocks are
the Bas Obispo formation and the T.as
Aascadns agglomerate, Nedther contnins
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any fossil remnims, and 20 their age can-
not be fxed with any degree of definite-
ness, The Bas Olispo formution 15 of
voleanic  origin and crops out ot Has
Obispo, Miraflores, and Old  Panama.
The lLas Cnsculns agglomerate s made
up of basalt brecown, comenterd together
with voleanie clay and tufa und other
lava flows

Culehrs Cur comains fossils of sea-
living. anmnls, thus proving, along with
ather-evalence, that this great batrier
which bas stood between man and ‘has
dream for more than four centurics was
once it the bottom of the seu.

It i5 stated that Gold and Contractor’s
hills, which now stamd as the huge posts
of the Panama Gateway, are cormpiosed
of comparatively voung wvolecanic Tock
blown up to aheight dome 300 feet or
miore above their present somumits, and
that they settled down 1o their existing
level soon thereafter. The evidence of
the rocks of the Isthmus s thin there
were two eras of volcame activity, the
one of termhe force and the other much
more gentle, with o long quicscent period
between them.

Dharing the first voleanie ern isloids
arnse n the shallow pcean thot Tnked the
Atlantie amd the Pacific,. During the
wecomd penod the whole land arose and
the mivers became active, assorting the
rocks az thev hurried to the sen. The
original bed of the Chagres at Gatan, as
it existed then, 18 now 3175 feet beélow sea-
level, After this the ground sank to B
feet below its present level on the Atlan-
tic side and to 235 feet below its presemt
level on the Pacific side. This level seems
to have been maintained until a tme ap-
proxmmating: the dawn of the Chnstian
era, when st rose to the presemt level

Interesting proof of this s afforded
s Bo miles t[lmm Ancon.,  The Indinns
there have been using the contents of a

shell mownd, found at the base of a 75

font Bill, for burning fime.  The plam
here is about 25 feet abave sen-level

The mound contains many varieties of
ahells and mmch broken crockery, indi-
cating that #t woas once used ag a kitchen

mididen, About 2 inches of soil cover
these deposits, and near-by i a place

whith shows that i wns uséi] n= o anne



g Bl

_..u._.__. __ -1 R TR ...._.. L._._._L__ __un_...___._ ___.__..“_ ..._..__L“ _..___ .-..m.- il .n.___..—. ._ iF] u_“._._-__

poans ) R ] aEpad Of P mg SN AT |2 O POUTEEL S AfIEHL SIWYRHE) [MER[RTY P PARMIO]  SUPR R j o HI0a a1 pajuaanid e, api LIV

LAY SV M LY JHL ARNGEAN BIEUES YRV RO0

LE



Ei161 ‘g 4982120)

Wi __m__.." seA Anmraidp ._._ 8 L B¢ o i | .__..__._..._...l_" —.._-u..__...“..._ I .__.._._.-. £l .__.__.__.._._._._- .-_.___ .____ d._“__.. .d._..__.ul.._ ....m_w (Rl i ._._“._n.._._.._."""._._ v.-._.. .u___._

TS VEIESYHYIAS AL TR XNVED Y OXLESY |

]
r



syl 3jne o o) Avar padonsd S (i Opals Ayl ol RUP L Qaura Qatodn] aurpesdnd arl cagost o] By
____ __. ii .|.__ TEAEL ..|.. _.__ SETIRE FEiTES __.u._ _.__ ___ ____ i ..|".__ _|.|_..__...L.. _.___ Ll s L." [ BB ...“.__L ....._ J....._._. ____. ..___.. HEAE § __“ TTIEF] PEER ._"u____h._._ .|_. i

TS SHI ONTADHAH AD0AWa v




BATTLING WITH THE PANAMA SLIDES

landing, while the remains of an anclent
fishing village are m evidence;, .

The imtention of the canal engincers 18
to cover the banks of the canal through
Culelrn Cut with vegetation in order o
prevent those small siudes that come
down through efosion.  As sbon u5 the
anpgle of repose 13 reached this work of
troprical forestation will begin, and when
the ships of the future use the canal they
will suil between banls of fropgie green
except at those places where the living
rock defies the efforts of the forester.

I can find no more stnkng way 1o co-
vey 1o my readers the meaning of the
slides at Panamo than by asking them
to rermember that at one place where the
eansulting engineers said the slope should
b such as to give a top width 670 feet
that width is now 1,800 feet; the vastness
of the difficulties created by this differ-
ence cin thus be smmewhat appreciated,

It is a most striking thing to look back
i the davs of the consulting engineers,
in the light of what the completion of the
canal has shown, and to see how well
thev appreciated conditions in Culebra
Cut, especially those whoo advocated a
sea-level canal. These men were so sure
that thiy knew what was bencath the soil
of Culebra Mountain that they did not
hesitate to proclaim with conbdence that
Culebrn Cut dug tn 20 feet helow the sea
wits no problem except that of removing
materal

A member of the Isthmian Canal Com-
mission of 18og-1901 testified that it was
thorourhly known exactly what materinls
would be encountered in the cut, and the
comsulting  engineers, taking their cue
froam this, reported that the whole projpo-
sition was an casy one.  Henry Hunter,
chief enpineer of the Manchester Ship
Canal, wns so sure that a sea-devel Co-
lebim Cut wonld present no difficulties
that he nmmounced it as his belicf that
sucha oot conlil be completed Inrqi_'!IJ rfore
the locks of a lock eamal could be built.

The entire mzjority declared that it
wnsaz clearly demounstronble as :Lr:'_i'thin%'
of soch a nature eonld be that it woul
be possible to wse a hundred steam
shovels in the ot alone, and that o sea-
level cotoconld be finished in 11 vears at
the owiside.

(e engrneer Taughed at the idea of en-
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countering any trogble from Cuocaracha
shide. “Why, 1 have tramped over it
every dny for months, and with my ex-
perience with such sldes 1 kpow that o
i only o question of proper dimmage.”

Never did any sét of men s 4 propert
stntement of comditions that would Twe
encotntered more widely than the major-
ity of the board of consulting engineers.
They satd the bauks would stand up;
that there would Be no shides; that a
hundred steam shovels conld e used o
Culebra Cut; that the cut conld be built
to sea-level in less time than it wonld re-
qutire o construct lockss that a sea-level
cut would require the excavation of omly
110 millicn cubic yarids of earth,

The facts are that the banks failed to
stand up, to the tune of 30 million cubie
vards; that there have been ceer 230
acres of slidezs: that no more than 40
stenin shovels ever could be worked
Culebra Cut; that locks a fowrth [arger
than those the majority members of the
board of consulting engineers had in
mind were built in less time than even a
lock-level cut was dug, and that a lock-
level cut has reqguired the excavation of
nlmest s much mitenal as they said a
sea=level cut wonld require.

A TORTUNATE CHANGE OF PLAN

The Amerigan people may thank their
sture that at such i juncture as we were
facing at the tuoe the consalting engi-
neers made their report, there was a man
in the White House amd a man at the
tead of the War Department who dored
ignore the recommendations of the mi-
jority of that board

Had the change tooa lock canal not
heen made we would have worked up o
about the present time on a séa-level
camil, digging a tremendous ditch all
through that broad eosntry from Gatun
to Ciamboa, 20-000d miles. bailding @ six-
million=dollar zet of fidal Jocks at Sosa
Hill, building. a six-million-dollar ma-
sonry dam at Gumboa, and doing divers
other things wnmecessary to a lock camal,
at a total coxt of some S50,000,000, only
fo find, after all, just as the Fronch dis-
covererl, that a sea-level canal conld not
bhe built within the limit of money and
patience set by the people hehind the
(et
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=TEYM SHIWELS

This particilar shide, ovie of the many. completedy filled
con the wewt hank ol the manal, 0 fedt ahove the hottinm

We wonlld either bave been foreed to
acknowledge a himmliiting defeat or to
hiave storied] nt this Inte date th trans-
form the sen-devel canil thal was 1o hove
been mto a lock canil soch as we hive
now, It s very easy to mmagmne thi
with p SEf- level canal Aascn starmy them
i the face, the Amerncan people maght
pod hvie been willing to acuop the ]ul k

canal, with s Gatum Dam aand its great
lowks, mtul there wonld have been no
camal 1t the end

WHY ASTA-LEVEL CARAL WAS | M PRSI

Let g8 eonsider for o moment, in view
of what actial work bas provien, how
much more excavition would be required
v bring the present cut to sep-level. We
have seen that the shides have grown
vastly more serions @5 the ot has deef-

| W ]

Lhiring my  last teip 1o the lsthmus
| asked every enpineédr [ met, from Colo-

nel Goethals down, o estomate Tor me,

HEMUNVING

I_'#

""'-FI-

‘-
1 ..'F' |

CUCARALCVITA =LA

The ful cars are statikng
¥ the cit

the manal

roiaphlv, how much more material would
have to he removed from the cat o brime
it to sea-level,  Not one of them would
Fisk wopredactiog, i ndl Hgt’l:l..-'l'.l. that
waotrhd B moore than eross-seeticny, meas
urements plus the shide experience Gl
the fiscal vear 1913 wonld midwcate.

Such &  cross-section - measutement
wotlld invelve abomt 30 mllion’ culne
varids.  Even if the shdes were no worse
than they were in 1013, the extra exca-
valion which wounld | ! 0 CO-
vert the present cnt into & sea-level cm
wethl amount o approxmunately 735 mil
lon cubie vards

The probaliibinies, therefore, are, i the
hpht of expérience, that i would require
the removal of as mich more material
ac has been taken out 1o make p sed-level
=1t 2 T other words, that from the van-
tnge pant at which we stand today we
maght farrly comclwde that o ses-level
Culebra Cut wonld have required the ex-
cavation of 2to milhon culie yards of




Iﬂ_______d q..un_. _h_ nr.._..___.__._- .__..__..hnr u”_ _._”_."___-_. .L_._w .-.____ F_” ___._ _._..._"n... |.L_._|...L.| “_._.__.u__-_n. . __|_ n.___..__ .___. _.___. __“__h___.-
L B _T__: 1% _. ALY 1l _.__.....___...__ ...:..- Lhiikd | “__.._.-__._._..._._. i _._.__ N FER R .-m___"_ L1 ____... allLdiF] gl | UL .|.. » | ____ } _.___.m__..._ P I B L P B .....___“._.___ o “““.... i L1 SRR
i __ 4 ...._._ .".._._.._. il "..__._. ﬂ____.____"..u.. ._"_.- (IR _.___.___ .-_.__._.__ LY | _"______ :._.._.n_ FLE _.__ o E AR .__ b R RLEE L___ 440 Sk il __.__ Lkl ._..... ..____._.. ____ ___ L 1y

WALV ANV URATISD Sug' s ST DS aCLEe




I'HE TANAMA CANAL

material insteail of the 110 mallion cubic
varls the majority members of the bouard
of consalting engmeers fixed.

flut sippose stch o prospect wonld not
have stagpered the Americnn people into

a refusal to go further with @ ses-level

canal, whit would we have had when st
chonld be completed? A tottuous chan-
nel. with a tidal lock at the Pacific end in
greater danger of destruction than thoee
at Gatun: a masonty dam at Gamboo
rearly twice as high as Gatan Dam and
a much faircr mark for the dread 'man
in the Aving machine; a canal in which
not one af the recently built big ships
could be handled, making it out of date
Before e completion.

When the American people come 1o
celebrpte the opening of the prosent
canal, they owe 31 hymn of thanksgiving
to that happy fate that led them—yes,
ledd them against their will—to build a
lock canal at Pamaoma.  To have pursued
the cotrse the majority of ne—for 1 am
one of that majority—wanted the United
Stutes to pursue would have involved us
in one of the most ealamitous adertak-
ines i all history.

The meaning of the slides cannot be
misunderstom] or misinterpreted.  They
medn that Notre would have interposid
such tremendous obstacles m the way of
a sen-level cut through Culebra Mountam
that cven the might and power and
wealth of the giant of the household of

i

nations would have arriyed themselves
agaitist her in vain had that sanon deter-
mined npon the wedding of the oceans
by the commingling of their waters ot
"tma. '

In conclugion, 1 wish to call attisntion
toon story thial seems to fmd acceplance
in some quarters.  Ir s to the effect that
shipping and insuranee circles stand
dread of slides in the foture in the el

There are two reasons why there 15 nol
the slghtest groumd for that dread, even
if there should be for the stotv.  In the
first place, the canal is not going to be
promounced @ fimished waterway until
every yard of debris that can come i has
arrived and bas been removedl In the
secontd place, the United Stites govern:
ment hos  pledged  its salemn word,
through definite legislation, to mdemnify
any ship-awner for delavs ar dumages
cattied v the candl or its operativies.
And Unele Sam nmkes the progess of re-
covery easy amd prompt in its aetion.

When the shipping of the world passes
through the great waterway, sotte trme
this vear, it will beholil the most wonder-
ful shipway that ever has opened its
gates to the nations of the earth.  And
there will be read in the miajestic pro-
portions: of the present Culebra Cut the
reason why @ sea-level canal was not
huilt, and why it conlid tot Te bailt within
the toiling and monev-spending power of
the United States.

THE PANAMA CANALS

By Lasvr. Coroner Witnianm L. Siserr, Ul S0 Army
Fxcnerr 1x Coauce of T ATLANTIC Divikios

For a map of the Panama Canal, see "Bird's-eyr Friewwr of the Panama Canal,”
g by 18 inches, e NATIOXAL Gocgiruic Macaxixg, Felruary, 1012, and ol
“Uap of Central America, wte,” 12 by 19 inches, wm the Felbruary, 1913, nimber,

HE Panapmn Camal, as all know,

I is heing talt by the Presulent of
the Umited Stites throvegh a com-
mission of seven members; the charman
and chief epgineer of which is Cal
Gearge W, Cpethals, of the Corps of
Enginests, United States Army. As a
member of the commission and as divi;

siafy engneer of the Atlantie Division, T
have had charge of the construction of
the Gtin locks, the Gatan Dam, the
brenkwaters in Colon Harbor, and the
excavation of the channel between: the
Ciatun locks ard the Atlantic Ocenn.
If there are any people who vet hold
the idim that the waters of the Atlantic

*An addiess {0 the Natioml Geogeaphie Soclety, November 2, 113
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THE PANAMA CANAL

bar, stir up the soft battom of Timon
Bay sml create currents, with the result
thmt there is a large amount of silemg m
the channel throwgh the bay. For two
vears in succession this sitipg amounted
to more than two million, culie virds of
rmiatetial,

In order to remedy this condition, and
for other readons, it has been decided to
construct an east breakwater also. s
end will be opposite the end of the west
bhreakwater. leaving an opening of 2,000
feot. When this breakwater is completed,
the silting in the channel will cease and
all diffinlbes of transfers from one boat
to another in the harbor will be climi-
natedd. The west breakwater should he
completed in the summer of 1914, and
the work on the east breakwater has just
eommenced.

HOW THE NEEAKWATERS ARE #UILT

The method of builiding the hreak-
waters 15 a8 follows:

A rrestle; sumitable for a double-track
railroad, was drven frem the shore, ex-
tending for two miles out to sea, The
rock Tormmng the bottom of the break-
water was run ont on cars and dumped
or plowed off until the fill was mude
alongside the frestle to an elevation of
15 fcet below sea-level (compate page
152). DBetween that level and 100 feet
ahove sea-level the breakwater was buile
of hard trap roclk; dbtamed from Porto
ello, the stone ranging in weight from
1500 pounds to 13 tons,

The stone for the arnnor of the break-
water; as well as all ecrushed stone for the
Gatun locks, came from this scaconst
town of Porto Bello, situated some 20
miles mortheast of Colon,

This place has given all kids of troe-
ble: The first year we attempted to erush
stone for the Gatun locks, we bad at
Porte Bello o ramfall amounting to 237
imches—3 inches less than 20 feet; 0 feet
of rainfall in two monthe: 58 inches in
ane maoanth.

Everything happened at Porto Bello
thiut coulil happen, Slides that no engi-
neer wortld dieatn of gecnrring did ocour.
(O an averzge joo,o00 cubic yards of
erughed stone every day were pecesary
for the concrete at Gatun, We had a
young officer of engineers. there, Captain
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Stickle, who was domg the best e could,
but we were pushing him anyway; so,
wfter he bad been wrged amd wrged ad
then nrged again to do more, one day he
sent a wireless, “Iifty-eight inches of
rain this month, Anything over fifty
inches cunsidered an et of God."”

THE FHENCH CANAL WOTTLD

USELESS NDW

A litthe to the north of the Gatun locks
the Amernican and French canols inter-
siect, and the picture on page 138 shows
thie relative sizes of the two.  Had the
French canal been completed o would
now be out of date, for its locks woulil
it be of a size sufficient o0 pass the
bogts that would now offer.

In the French project the sea-level
part of the canal on the Atlantic side ex-
tended about 1o milea farther op the
Chagres Valley than the American proj-
eet, The water supply would have heen
materally less than m the American plan
and would not haye heen sufficient for
the substitution of locks of the sire now
blt, and those now adopted are none too
large tn meet the requirements of Con-

ress that the Panama Canal should be

it of such siee as reasonably to meet
the demands of the future as to the size
of ships™® i

The canal is at sea-level from the At-
lantic to Gatun ; it then goes up & flight
of three steps to Gatun Lake and con-
timaes at that Jevel for 32 miles. Then
down one step at Pedro Migael to Mirs-
Aores Lake, which is 53 feet above sea-
level!: thence 'thm_ug.h the Miraflores
locks, and the canal from there to the

*acthe 18 at sea-level g,

The premdest day that Gatun has vet
had was on the 2ith dav of Septemher,
113, when the Iittle regboat {ratun was
lifted from sea-level to the surface of
Gatun Lake, aml was the first boat to
pa=s through any lock of the Panama
Canal (see page 1hiz).

ITAVE: MEEN

*The full leneth of each Tock combartmeont
i+ 1000 fert. The larpest ship in the world,
the Faterfond, of the Hambarg-American Line,
whith s not vet edmpleted, has'a length ‘of g0
feet, While it is unlikely that the huee Hpers
used in the tronsatlantic fassénger service will
often be required to pass through the canal,
still the loeks are biz enough o accommoadate
the largest ahap in the world
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THE PANAMA CANAL

As soon as a boat passes the lower
lick gates they dre closed behingd i, and
water 15 et into that box or lock chinnber
from the lock above until the sune level
af water exists in the lower ond mididle
locks, the boat being lifted 2815 feet
this operstion, Adfter that the gate sepi-
rating the lower and middie Jock will he
opened and the boat will pass anto 1.|_1.!:
secomd lock, the gates closed behind i,
and the process repeated, the boat being
fifted another 2835 feel.  That opera-
tion repeated once more will couse Al
boat to foat out on the level of Gatun
Lake.

The filling of the lower chamber of
Gatun lock for the first time 15 shown m
the picture on pege 1y, The gale on
which all the men are standing s culled
twe east gate or guand gate, These Bilcs
were completed as soon as practicable
dnd then closed, =o as to Keep the sea out
of the locks while dredres were complet-
mg the exeavations in the vk entrance,
this not intecfering with the work on
the other gates nor with the machinery
installation,

PAIRTING MOSCMTITOES

On both sides of the chamel at Gatun
were extensive swamps: | hoy were greal
breading plices for mosquitoes, and
dipging the channel through the soft,
swampy bottom pipesline dredges were
msed, These dredees cut ap the material
nest the suetion of the pumps; Jdraw i in
with water, and forece it long distances
through pipe-lines.  In making the chim-
el excavation those swamp arcis were
Tuilt up high enough to enahile the sani-
tnry department to drain them,

rﬁi 112 Gaton had probably the great-
et influx of malarial mosqutoes moits
history; they came by the thousands
The Catun Lake wns rising at that time,
anid it was not known whether these mos-
quiitaes were commg fram that Inke or
not: so the sanitary department deter-
mined to locate all the hreeding places for
mosquitoes near Gatem, catch mosquitoes
at each place, amd after painting them
turn them Ioose, anid determine by the
colar of the masquitoes éaneht in Chatun
from what point they came.

Tt was found that the largest hireeding
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ploce was off to the west of the Jocks, n
an ald swamp that had given no trouble
previoualy, A few mbsgquitoes had bred
in this place all the time, but there were
E1:1nru1f1h wilid animals in the swamp to
supply food, so the mwsguitoes were not
forced to migrale.  When sall water wis
pumped mto the swamp water, making
the mixture about 30 per cent salt, mos-
guitoes Tignn to breed by the trillions.

I went down there one morming o see
how the mosgquitoes were caught anid
pamted.  Walking along the edge of the
water, mesquito hars were seen Sus-

nded from Timby tied up at the bottom,
#flmy had thopsands of mosguitoes: in
them ready to be spraved with a eolored
oid, and the sanitary imspector was
:1&3-.:4‘:1_1 how he canght them. |

Fle said, *"We have a more scientific
wiy, but this had (o be done m a harry.
We simply let the mosguino har down, as
vl wiritlil over a bed, left one side of #
optri, and put a' [amoen negro in there
for hait.”  As soon as the mosguito bar
was full the bait was removed and the
ed tied up.

I saw some Jamaican pegroes sitting
out in front, and |1 swd to one fellow,
“Tohm, were vou the bait in that bari”
and he replied; “Yes, boss; that 15 the
et money 1 ever earned-—ten cents an
hotee for-sittmge there and doing nothing
bt Juast inviting the taosiquitoes in.”

YHE DEEDGING FLERY

Tust prior 1o the time that water was
let nto Culebrn Cut, a Heel 0f dredges
was hrought up preparatory to Temoving
Cucarachn slide, the st one that olb-
structed the pascage across the continent.
The picture on page 1660 shows part of
the fleet ascembled for passing through
the locks, and pives a0 godd pictare of a
pipe-line dredge; showing the cutter n
fromt. When thic cutter is revolved.
those blades loosen the dirt, the intake of
the pump is just behind, and when the
water is drawn in by the pump it carries
im from 15 to 20 per ¢ent of solid matter,
and the pump gves it velocity enough to
he carricd from one-half 1o three-quar-
ters of a mile throurh 4 pipe.

The entire dredging fleet 18 shown in
the picture on page 167 There were
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ERLE PANAMA CRYNAL

ahout ten vessels of various sorts m one
lock ¢hmnber, and even then it was. not
full, Attention 3 espectally called to one
picee of plany In the fheet, nnd that 15 the
ulld Frenell dredge; o ladder dredge Tiliti-
tingmished by the  endless chain with
Lickets,

still - the advaonee guand gomng to attnek
Cucaracha shide. Dy s pecudlmr coino-
dence, M. Bunan Vanlla, the former
chief ‘emngineer of the French Cimal Com-
pany, passed through the locks durmg
this event aboard one of the hoats in the
fleer, He, ns vyou know, was a great md-
vocate of a sea-level canal
More precavtions have been, taken
probably m the Pamuna Canal locks than
m any other locks in the world, Tn ad-
dition to having duplicate gates at each
erid of the lock, a great chain 1= attached
o a system of hydroulic cylinders .~
kept in the position shown until a boat
tiakes o ltmlr]ing aloggside the guide wall
and & towing loommative takes ¢harge of
it,, Then the chain is lowered anto a
roove in the bottom of the canal.  This
fender chain across the entrance is shown
in the pletire o page 168

THE FLOANTING ISLAXDS O0F GATUN LARR

A large part of the bed of what 15 now
Cattn Lake was formerly swamp laml,
In that swamp were logs on which gra=s
amnd small treees had grown, When the
lake rse, the entire bottom foated. The
wined broke it hao pieces, sometimes an
Serl o fore o oextent, aml sinee that
time these oces have been Hoating am-
lessly about the Inke (see poage (727,

During the fall of 1912 the water was
allower] to flow Hoor 7 feet diep over the
uncompletod spillway, amld a large nom-
ber of these floating islands were passerd
aver it. A= «pon as the lnke reaches nor-
tal helght and water Ean be spared, these
floating islands will he towed systematic-
alty 1o the spillway and passed over and
nut to the Atlantic.

Az the waters of the Chagres River
came down and encormtered the daim at
Catun the lake was gradually formed,
and doring this process mch vegetation
was submerged,  As the lake rose it gave
the lidies of Panama great opprrtunities
for collecting orchids.

This ald French dredige las
sarved lovally, two administrations aml is:
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The most beantiful archids have a way
aof growing on the largest trees, and so
igh thie they are ditficalt o goet; Lt
while the lnke was tising to 25 feet above
sen-level, one could row around mn small
oets throogh the trees amd pick them
off (sce fages 173 anl 175). A Kipling
should bave heen ap Panama o write o
jungle story that would deseribe the ue-
tione OF the wild animals when' this great
permanent flood of the Chagres cumne.

The st patural barrier that held back
the water of Gatun' Lake from the cut
that had heen made across the Conti-
oettal Divide was the dike a1t Gamboa,
Up to this pomt the canal has Tollowed
the Chagres Vallev. It now leaves the
valley and outs neroes the Continentul
Divide to Pedro Miguel, and there com-
mences to goodown the Pacifie slope,

The Camboa dike was broken down on
Cletober 1o, 1912, by the explosion of a
cliarge of dynamite  which had  been
stored m . This charge wos freid by
the depression of a telégraph key in the
White Homse at Washington, by 'resi-
dent Wilson (see page £70). Before the
dile was blown up, water was allowed to
enter the Colelira Cut through pipes, so
as o Al it w within 5 or 6 feet of the
level of the lake. Had it been blown up
with 30 (et difference m level, same
dumage might hove resuited.

THE CULEaRA CIOY AND TINE SLIDES

The Culebrs Cut will, it 1= thowght, he
thee mist striking of all the featores of
the canal,  The Gatun Lake, when all the
trevs are o, will be heantiful with s
oreen slands amld green  promonticrics
it the most stnkmg feature, | think,
will alwaye be the great cut pernss the
Continental Pvide.

The st difficnlt shides to handle have
pectrred o theit part of the canal near
the Contimental [hiviede, marked by Gold
Hall and Contractors Hill, all comprised
te & length of about 1258 miles of canal.
Fest beyeomed Gold P 2 the famons
Cucaracha slide (sce pages 147 and 151},
the surface of whieh wnz above the lake
level when the: water entereil Culelira
Cut, and it prevented the water from
Howing throngh the cut to Pedro Mignel,

An unstugeessful attempt was made on
the =same day that the ke at Gamboa
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THE PANAMA CANAL

ever, no one who has served on the cinal
would try to make o defmite prediction
A picture of this slide before the water
wis let in 15 shown on page 1460,

Cold Hill isa hard trap rock, with a
voleanic neck extending down 1o an in-
kriown depth, and i3 there to stay. O
cither side of it, however, the strata were
very shioch disturbed and shides have oe-
curred of all kinds of material, both clay
and rock: The shdes on the north side
are neuriv all of soft rock.

Colone]l Gaillard, who had charge of
the work in Calebra Cut, never knew.
when he returned (o work in the maorn-
ing, that tracks and shovels would be
foumd as left the night before. He strug-
gled with the eut for six long years, until
it was practically completed, but fially
broke and died under the strain,

Two distinctive kinds of slides are en-
countered m Calebra Cot.  In one case
the entire body of material moves prac-
tically on an melined plane, this plane
betng sometimes rock, sometimes clay,
The Cucaracha slide is of this character
an:l 35 called a true slide.

In slides of the other character, the
first indication is a crack in the bank,
sometimes 300 or 400 feet back from the
edge of the cut.  This crack pr bredk
opens, and the und there will often
seftle down before 1t does at the edge of
the cut, YWhen the general movement
coties, the bottom of the cul coines uyp.
Steam shovels have been lifted by one of
these slides ac much as 18 feet, with the
tracks hardly thrown oot of alignment.

RARTHOUAKES AND THE CANAL

One of the preat arpuments against a
lock canal at Panama was the carthdquake
argument, which prophesied  that the
locks wounld inevitubly be destroyed by
earthquike shocks, The picture shown
ot page 179 15 the answer to that argn-
waenf, [t shows the famous flat arch in
the now rined church of Santo Domibngo
in Panama City, which has stood there
for more than zoo years, The existence
of this old and apparentty unstable strc-
ture is a proof that Panama is free from
serious earthgqualkes,

An esamimation of this arch, taken in
connection with the fact that it Tias stood

Li36)

for the length of time it has, seems to
warrant the conclusion that Panama has
heen more frie from ferious carthquakes
during the time in question than Tennes-
see, Missourl, or Arkansas, when it s re-
menthered that Reel Foot Lake, in Ten-
nessee, ond the “Hunk Lamds,’ i Mis-
souri and Arkansas, along the basin of
St. Fruncis, were formed during an earth-
quake m tHiz, a httle more than a cen-

tury ago, while this structure has stood

‘ot miore than twice thal period.

annma has: been vistted by a few
eatrthquake tremors lately, one of them
heingr of sufficient mtensity to cause vases
to fall Trom shelves, hut careful examina-
tion of the loeks failed to show the slight-
est cracks m the masonry, and the dam
showed no tendency to settle or change
its Torm in any way whatever, The cen-
ter of the disturbanees which produce the
trevmors s usually about 200 or 300 miles
awiy. I do not lkmow where the center
of these last disturbances was, but when
the serious erthguake: seenrred m Costa
Rica two or thre: vears ogo, only shight
tremors were telt at Fanama.

While | was away, in November, my
wife wrote me that there had been an-
other Little enrthquake siee 1 left.  She
wis npstairs and ad s Jammiean woman
sewing at the time, and jost a8 the honse
commenced to shoke the Jamaican wo-
man fell down on her knees to pray.
While my wife helieves in the efficacy of
praver, she told the woman that the Dest
place to pray. during an earthguake was
outside.  The advice is thought 1o be
goil,

THE GATUXN LOCKS

ATl the essential femmures of the Gatun
locks are situated on rock. It is a soft
rock and was called durated clay m the
first description of 1t but people did not
umTﬂr.'-ilnniF what tdurated clay meant.
and so the name was changed to arglia-
ceous wanidstone.

This stone i3 solid and makes a pood
foundation when not exposed to the air.
If o exposed, however, it acts hke shale
and goes to pieces.  In making an exco-
vation for the locks and as soon as prade
wns resched. the foundation was imme=
drately covered with concrete, thus re-
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LACOALUT Y ES LA

THE LiRk

These Hitle electric locomotives, bere ahown climtldne the inecline between the middh

wenid T_|'[I|:I r locks at (atun

AT VT3 |h|-.-.r-rEE'| andl wall b used 10 doaw tha G FIII1'|1'- I11f-||l||..!l'-
s N alibp sl be sTlowed to pe throtgh the Jocks umler #3 own stoam 'L sec) Py

thie ek
(1. Note the men at work onothe buge ek waites,
producing . the same  comditon uriiler

which tature has kept the rock sourml,

r-l-1!|l'||_' can 'he no l:Ir1.I.'|_'“-I.iIII1 wE 1o 1.‘!'-'1.'1'1-
LeThet ot the Fovinnnition of the ki ke ol
Gatom, They are completed and have
hoen sulijected to the mast trying eonidi-
tions. without the shiphtest settlement or
crack.  As stated before, all the essential
piirts are on rocks; the only exception 15
the sonth entde wall, the one that leads
inte Gatun Lake, This is lailt on pules
anil is of as fight construction as possible.
It lns nio particolar function exeept thiy
1.|_||||-: will land on Lath sbdes of it

Prior to the construction of the Gatun
locks, mmny holes were made with p dia-
aworil=drll catfit into the rock tounms-
tromn L0 ':I""-.""]":" af 1o0 feet or minre Ll
apn-level i orider to ascertain the cluime-
ter of the foumbsion ond determine
whether or not the rock was suffchently
areviced 1o transmit jpressurc friim the

Inke to the lock Hoor, Afrer the holes
were Bored the gpronnd water showed m
them, By pumpmg the wiler out ol
same of the Eu-!ﬁ niad observing to whil
extent atid bhow gumekly the waler was
lwered do the sthers, conclusions were
deawn as to the probahility of the rock

et sidhently croviced o transnn
PrEssiire
These expertments ndicated that mi-

nte  erevices were 1 the rock, med
enouzh for the passage of any appre
ciable smount of witer, but probably
enptgh to transmit presspre. Conse
--.1:5-1115_'1. the 1 i1 the Gatun loclks
{rimn the e rEency dams o the mier-
mediate gates of the upper logks are <o
built that if the full lake pressure docs
come tmder thenr they will stand 1 P
low that, provision ismade for carrving
ntiy loaksge 1o sea-level through driims
behind the lock walls

{ W yEE
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THE PANAMA CANAL

In case a shap should break the upper
ek gates amd the Gotun Lake should
start to fHow through the theht of locks
to the sea, a swing bridge is provided for
each upper lock, by means of which @
cinergency dam can be built across the
locks. The operatiom of these swing-
bridge dams 13 as follows: The brdge is
first swung acrass the lock ¢chapmber and
hedvy girders are then lowered, one end
of ech of them finnlly resting against a
sill previousty built o the bottom of the
lock entrance, Steel curtams are then
run down m tiers on' tracks on the gir-
ders, gradnally building a dam and stop-
ping the flow of watér. The girders and
curtainis are all lowered under power ani
the entire operation can be carmed on
through ﬁwii]lTF Hiowmnge water,

It i& purposed to allow no ship 1o go
through the locks of the Fanama Canul
wnder ite own steam, A ship will be re-
guired to land alongside the guide wall
at etther enid of the locks.

Towimng locomatives, four of them, will
run down the iguiuﬂ:: wills, poass hoes o
the ship, two forward and two aft, and
will then tow the ship into the locks, hold
it durme the time it is being raized or
lowered, fnd finally -.h:ﬁwruﬁ alongrside
the guide wall at the other end. This is
a precaution that has never been taken
1refﬂr|: in operating locks, Che of the ex-
perimental towing locomotives is show
in the picture on page 1771,

Stips are ordimarily allowed to pass
through locks under theor own steam,
The wrong ringing of 7 bell ar the mis-
understanding of a1 bell has ordmarily
been the coase of wrecking o lock gate.

IflGH AND HY RELDTW BEA-LEVEL

(e of the most difbcult problems: at
Gatun waes the preparation of a founda-
tiongi al the lower end of the locks. Tt was
necessary to po 7o feet below sea-level
through soft mud 1o find rock suitable
for foundations. The material was so
anft that steam shovels could not be sup-
ported on it, o it was decided 1o do the
excuvation by dredges. A sufficient width
of land between the space to be excivitedl
ind the canal toward the Atlantic was
left to act as a dam when the excavation
was finally completed and unwaterid.

I73

A dredge was allowed to cut 3 narrow
chanmed through this Jdam into the space
where the walls were to be built.  This
dredge dug the entire space to a depth
40 feet below sen-level, which was s
fimat, A dam was then placed across the
narmow entrance cut, with the result that
the dredge lowered itself as 1t contimueil

1= work. When #t had lowered jiself 1o

3 feet below gea-level, it could excivale
to the required depth—70 feet below ses-
level.

Adfter completing the excavaticin, the
tredge pumped all the water out of the
apaice, leaving itself grounded 55 feet be-
low the level of the sea, in which position
it remained antil the walls were com-
pletel.  Water was then let in from the
zpit 5 the dredge floated and cut s way

Ut (see page 179 ).
THE GREAT GATUS DAM

CGatun dam, across the Chagres Valley,
15 ahout & mile and 2 half fong, & third
of -2 mile thick at the base, with a
elevation of 03 feet above sea-level,
amall il existed in the center of the
valley at the dam site. While it was 200
feet helow ses-level 1o rock in the portion
of the valley to the enst of the central
hill and 00 fect to rock in that portion
to the west, rodk was found at 40 fodt
above ted-level m the central hill itseli—
i foronate condiion, because a stable
channel for the temiporary diversion of
the Chagres conld be easily cut through
ties htll, aeross which channel a-masonry
spillway, founded on rock, could be anh
later,

A spillway throvgh an earthen dim 18
generally  looked apon  with  disfavor.
While the (Gatim Dam iz carthen, it is
really two dams, one extending from the
locks o this central hill and one Erom
thia central hill to the west side of the
vallev. Rock existing at a high elevation
in this central hill made it an deal loca-
tion for o spilway or waste welr.

When the bullding of the Gatun Thun
wite commenced, the Chagres River was
Howing through three channels at the
dam site—its own, the old French canal,
and a ‘diversion channel dop by the
French to the west of Spillway Hill. ‘T'he
first operation was to block the flow of
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IHI-Il'.-' ||||' PIETHCE WEN l..].l'” there was qiply 521
b ke Frall thiees

I's F-Fie=
the Chagres through its own clannel and
theowgeh the old French cannl, thus lore-
g all the water through the west diver-
it ¢hanned

This enebiled the wirk
cast half of e Jdnm 1o bie
chisiime! was bemge du
way il \s =oor a2 this niie
el wis fmshed the Chiugres Rivier wiis

dnmimmdng the west diver-

il Tnnldhing. the
siaried whitle a
roneh the Spill
han-

I1F R
. =

|_'.,|||||_|| ;Ijl'll E‘. Ty
oy channel,

Flie bes] oof the west deversion o hisinel
Liginer Delow  kén-level, with soft banks
nnid Dottom, and the botiom of the Spill-
wiy channel Delng firet alinve s=en-
level. this lust diverssoan of the Chagres
|_|r'|l'-.|-l'| tir e ‘rl|11|||r'-ll'.|ll.' 1i|'|l||':l'1il='-.1'|£;"
Ve sonnas this |:|—-| Hversion Wis pecori-
If-.ri-'|||_‘|!| waork on the west halt of the dim
WS cominenced

The watertightuess of the Gatun Dam
wos never & subject of senions apprelien-
: The mmterial under 1t and that in

'\-III-II | |

will
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fect of witer in Goatun Lake, . when she
liie eppirels  sulenerzed
the center of 1f nre i-|'||l._1|.|.'.I|]'_|.' iII1|Jl.'HJh:'
able. The great problem concerming the
Cattin Plantr laee besen o make the miate-
el o wlnely it owas bialt CHTEY the loarl,
| eeferred 1o the rock beingr 200 feet
|'|-_'|||'.1- -i .,_||--_|-: It Cire -.i~[u; -.:-'!r .'-':-l‘l'..”'l-'. LY

il and 260 feet on the other. These
I|I||'|_ Lf':'l".:L"* %[l |!||_| :..-',*:"l_":,f'-‘t:' f‘-;lll-'_ wete
marde by the Chagres River when all the

cottriey in the viemity of Catun was
et ﬁfn feet higher than it 18 tow,
When the site of the Gatom Deomn was
lowered 300 feet during some early vol-
cante disturbance and 1tz old beds low-
vred teed sea-level, the
hackeid up the Chagres Valley and wm time
filledd these old porges with  deposits,
largelv of chiv, wihneh in sane ploces were
soft. Inorder to make such a founda-
o ecarry g heavy logud, an |"-.-.'-|'1'I'|.ii||_:_':!-:-
lirdad baser was necesszry,

[Mams are ordmarly bt with gquite

copres, one in twoe, or ane in three,
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THE PANAMA CANAL

whereas the Gattn Dam was built with a
slope of about one in ten, The founda-
tion was simply spread, making the dam
about & third of a mile through at the
hose, so that the underlying material
would carry the load. This wmderlymg
material was compressed under the load
in some places as much as 15 feet. As
the losd was gradually placed on it the
miterial in the base becaime mire and
more compact, witil finally settlement has
practically ceased,

Every two or thrée mouths borings
have been made throogh the materad
the dam itself, ana that unider it, for the
purpose of ascertaiming any changes in
the character of such materials.  This
Jdatn shows that the material, loth m- the
e and under it, iz continually. becom-
e more compact. [t stands today, sately
carrying 1t full load, and tomorrow
will be able to carey mote,

THE JAMAICAN 15 HARD TO KILL

The dom' was boilt by constrocting
trestles i both edges.of 3t and {rom these
trestles making rock fills or "toes,” When
these toes had reached a height of (o
feet on the south face and about 30 fect
an the north, dredges commenced 1o
pump an impermenble mixture of sam
and clay in between them.  Thi=z central
vore constitittes the real barrier to. the
passage  of water through the (atun
J ¥,

As the hydraulié 61 was built up the
rock fills were carried up, so as-always to
constitute Jevees, holding the additinal
hydrauhie fill. A papre-Tine tlrm;l;ﬁc P s
ahout 20 per cent salid material and Bo
per cent water, so in building a dam in
this way it is necessary to provide some
means for draining off the surplis water,

This was done where the dam joins the
hill, 2 20-inch pipe being laid in o trench
on the rock and carried in to the lower
edge of the hydraulic All.  An elbow was
then placed on the end of the pipe, aml as
the water and hyvdmuolic fll rose othey
sectioms were added to the elbow, A
cage wias placed arpund the intake end of
this pipe to keep the drift awiy, and men
were sent occasionally 1o remove such
drift from the pipe intnke. ‘

At otie time when water was running

1y

through this pipe under a jo-foot heil,
three |amaileans were removing drift and
one of them fell in the 2o-nch pipe. The
other two tried to pull him out but could
not, They let him go and ran as quickly
as they cotthl to the ather end of the pipe.
The man traveling m the pipe reached theé
enud first, notwithstunding the fact that he
turiied a corter at an angle of oo degrees.
biis ears were scratched a little!

There was a great deal of emulation
between the employees in the different
divisions. The of the story so far
told is true; but Coldpel Gorgas made the
addition that the man jumped up and
spid that there wasn't anvbody on the
Pacific Phvision who coull do that.

The spilway over which the surplus
waters of the Gaton Lake find their way
to the Atlantic Ocean s found’ on pag
t=0, This is a picture of the spillway
when practically complete.

The pates on top are 45 feet wide and
thie lnke will stand 16 feet deep agninst
them wlien no water is heing wasted
consequently if one or more af the gates
ig lifted water will flow betweons the piers

16 feet deep, These gates are raised anid

Towered like a window-sash, These mov-
ahle gates constitute the regulating works,
by means of which the level of Gatun
Lake 13 controlled.

TYHE QUEEN OF AMERICA"™ AND THE
LUNCHEDN PARTY

In the heginning but very hinde pro-
vision was made for quirters for families
of the canal employees, 1t soon became
evident that order could not be mun-
tadned, contentment preval, and a per-
manemt foree kept unless the wives of the
men were there: so the commission un-
dertook to Ianld family quarters,

I* was announced m circnlars, ¢ic., that
employees woulid be provided with family
quarters within ten months alter arvival
on the Isthostis,  Not only all the mar-
rigil men immediately applicd for guar-
ters, hnt nearly every unmarmicd man oo
the job applied, Family quarters carried
with it free light and fuel,

Nearly every ope of the yvoung unmar-
ricd men the first time they came hack
fromn leave hrought a wife if they eotild
get one.  The ulding department was
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THE LOCKRS ARE FILLED AND EMPTIED

A Culvert o celiier wall E. Culvert m sude wall
i, Connecthions betwern conter ol Tareral F. Drainage gallery.

enlvert (3 Gallery for eléctric wires.
L Lateral calvent H. Passapewar for operpines
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TIE NATION'S UNDEVELOPED RESOURCES

from an old chest upstairs, the rdicolous
side of the situntion was complete,

Now that the canal i3 essentially fin-
ishod, what are the American peaple go-
inee to doowith st7  Shall the new markets
bronght  into existence on the Pacific
shotes of Central and South Ameriea by
this new clieap transporiation route be

153

supiplied Liy the United Siates ar by for-
cipn countries?

In my judgment, that depends, more
than anything else, upon whether the
Congress of the United States enncts
such laews as will bring into existence a
Troitedd States merchant marine eéngaged
in foreign commerce, '

THE NATION'S UNDEVELOPED RESOURCES

By Fravkrnxy K. Laxe
HEtEL.‘rMT UF THE INTERIOR

T'he following article gives such o constructive and national preseptation and
dizcussion of our country's undeveliopod resources that it showld be read by every

AAmeriran.
My, Lane, Secretary of

It forms the annual report to the President of the United States by
the Interior, ind 12 liere

publched tn full. For a map

of Alaska, see the Supplement to this wamber af the Narionan GEocRAPHIC

MaGazineg.

T]—THRE exists 2 feeling in the
West that its affairs and needs
have not been given that consid-

eraiion at the hands of the national gov-
ernment which they merit. Ths feeling
5 not confined to speculators or explont-
ers. [t s the sentiment of many who are
without selfish mistive and regard the
maiter wholly from the standpoint of na-
tional growth, They pomnt 1o the condi-
tioins which obtam m Alusks as gaoparal-
leled mmong people of our aggressave anid
niation-hnilding stock.

Soy, too, the, are pnable o understund
why ways have not been found by which
the great bodies of conl and oil lands, of
phosphate and potash lands; may be de-
veloped, and the waters of the mountaing
e available for the generation of
power anid toe redemption of the desert.

There 15 one very simple explanation
for the existence of this feeling. We
have adventared upon a new policy of
sdmiinistering our affairs and have not
(eveloped adéquite machmery.  We have
called a halt on methods of spolintion
whiclh existed, to the great benefit of
many, but we have failed to sobsniute
methiouls, sane, healthiul, and progressive;
by whieh the normal enterprize of an am-
Topthomes peuple can make full wse of their
own resotitoes,  We abruptly closed op-

portunities to the monopolist, but did not
opent them to the develuper.

FORMERLY WE TRIED TO GET RID OF OUR
LAND AX QUICKLY AS POSKIBLE

I have said that we had puat into force
a new land policy, which caused dismay
whil discontent. Lt me explain what [
mean by this. It was, i fact, bt 8 new
application of an old policy. Congress
Jas always heen most generous as to the
tisposition ©f the nattonal Jands  Che
cannod read our lond Inws withowt being
struck with the fixed determination which
they show that it was wisest to bhe quit

qof our lands as gquickly ag possible. T

might almost be sand that the government
regarided its fands as a burden rather than
an asset. We gave generously to our
ratlroads and tp the Stotes. There was
land for all, and it was the povernment's
plad fonction vo disteibote it and et those
profit who oould

There wa< no thought then of creéating
timber frons or cattle kings, or of coal
mopopoly,  “The sooner the land got into
hands other than those of the govern-
ment the better.

And thiz generons donor was not so
petty as to diseriminate between kinds of
banids, the vses o which they conld be
puat, air the purposes which those might
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THE NATION'S UNDEVELOFED RESOURCES

have who got them. Land is land, save
when it contains minetals; this was
ronghly the broad principle adopted. To
classify wnas a task ton difficult or oot
worth while.  The Jands would classify
themselves when they arrived in inde-
visdil ownership,  And so the door was
apened for monopoly and for frand,

If the povernment did not appreciate
the mvaluable natare of its assets, there
were men who did,  Great fortones were
fuid i the vast holdmgs of what Taed T
a short time since been the property of
the people. There was danger that the
many still 1o pour into the West wonld
hy mecessity become the servitors of 4
fortunate and early few. On this dis-
covery our indifference at once ke
fight. Amd so out of the abuse of the
nation’s generosity thete came i réaction
against a policy that was so libernl as 1o
be clangerous,

The dotion wanted home-nukers, but
found its lands drifting into the hanids of
corporations  which were withdrawing
them from the market, awaitmg a fhne
when lands would be more scarce : it gave
opportunity  for many éompehng  coal
operatocs. and iron manuiacturers, bt
fouind the sources of raw miaterial cen-
tering itto a few large holdings ; it wished
it lands 1o be cleared of forests to make
wiay for farme but it found hundreds of
ermsecutive miles reserved from vse by
the fiat of those who apprecuited their
worth, and many more miles of water-
shier] despoiled of its needed eovering in
plices where homes were not possibie,

A BEACTION WAS INEVITAULE

A reaction was imevitnble. Ti Tands
were to be withdrawn from public serv-
ice, why-might not the government Jo the
withdrawmg itseli © '[g?: old phitesophy
thiat “land is lond™ was evidently unhtted
to @ enuntry where land 15 sometimes
timber nnid sometimes coal ; indesd, whete
laryl may mean water—water for tens of
thousamrls of needy neighboring acres;
for the famnds of the West differ as men
il I character and conpdition and degree
of tnsefuloess, We hid not recogmized
this fact when we sail “land s land,”
Lands fitted for dry farming and lands
that must forever lie anused without irmi-
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gation ; lands that are worthless save for
their timber § lnnds that are rich in grasses
anid lands that are poor in grasses ; lands
urilerlain with the non-precious minerals
essentinl (o mlistry of agricultare ; lands
that are mvaluable for reservorr or dam
sites—these varieties may he smltiplied,
atid each new variety emphasizes the fact
that ench kind of land has its own future
and affords its own opporiomty for cons
tributing o the nation’s wealth.

S there his slowly evolved in the pub-
Tic mind] the conception of a new policy—
that land shonld be used for thot parpose
too which it is best fitted, and it shonld be
disposed of by the government with re-
spect to thnt use. To this policy 1 helieve
the West = now reconciled.  The West
nis Jonger urges a retirn (o the harareds
of the "land 15 lapd” policy, bwt o docs
azk acdion, [t 12 reconciled o the gov-
ernment mn,TrEnyf all proper safepuards
against moncpoly amnd against the sub-
version of the spirit of all onr land laws,
which is in essence that all soitable lands
shall go into homes, and @l other lands
shall e developed fur that parpose which
shall pinke them of greatest service; but
it ashs that the machinery be promptly
e<tabliched in the law by which the lands
may be need ; and this demand is reason-
able.

ALASKEA FAS ENUORMODSs UNDEVELOPED
RESOTTHULS

The largest body of poused and neg-
lected lnnd in the United States iz Alaskn.
It is now nearly half  century since we

rehased] this territory, ‘and 1L contains
today less than 40000 white inhabitants,
less than 1,000 for each vear 1t has been
in our possession.  The purchase was
made as a means of protection aymainst
the possible agpression of 4 foreigm na-
ticn and without the hope that it would
be even relf-supporting.  In the inter-
vening 46 vears we have given it little
more than the most casanl concern; vet
it ynines, fisheries, amd furs alone have
atded to our wealth the grand sum of
S5O0, 000K,

For almost 3 generation it was the rich
harvest Aeld of a single company., Tndi-
vidual fortunes have been made in that
conmtry larger than the price pand to
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Russia for the whole territory, How
rich its waters are we know, because they
Iiive beéen dprm;ul.!: bt o tich its Innils
ate in gold aml copper, coal and oil, 1ron
and zine, ne one knows,  The pirospector
has gone far enotigh, however, to tell us
thut no other section of our land today
makes sa rich a minern] promse.

And inoagricnlture the government it-
self has demonstrated that i will produce
m abundance all that can be raised in the
Seandinavien countries, the hardy cereals
and] vegetables, the meats i the berries
off which nine mwiillvon pecple live in Nor-
way, Sweden, and Finliml, It has heen
estustated thit there are 2o onllion acres
of thiz land that will make hemdes for a
Em le as sturdy as those of New Eng-

. Whether this iz 20 or not, it woull
appenr that Alaskn can be made self-
sustaiming agriculturally,

This vast an unsurpassed aszset les
slmost wndeveloped. A territory one-
fifth the size of the United States con-
fains less than a thoasand miles of any-
thing that can be called a wagon romd
It his a few meonculerable streteles of
ratlroad which terminate, with one ex-
fe?tinm either in the wildemess ar at a
private industry,  Only the richest of its
mines can e worked, and one of s re-
sonrces of greatest mmediate valwe to
thlirluu'tplr. its conl Tamuls, Hes unworked.

1e Gne constructive thing done by this
government on behalf of Alaskan nearly
half a century’ was the importation of
reiiddeer for the benefit of the Eskimo
on the border of the Arvetic Ocean,  Tor
the white man we have done nothing—so
ittle, in fact, that to mention what we
have done is matter for chagrin and ha-
mitliation. | have thoueht that perbiaps
the secandals that have developed m
Alacka have been in dome part the Tesalt
of a Teeling that it wasx No Man'= Land,
where the primal instincts anid powers
were the only lnw.

SOUTHEASTERN ALASKA HAS A MORE
EOUANLE CLIMATE THAN
WASHINGTON, D, &,

This unfortunate condition cannot be
explained on the grodnid of the {LIH'IIJ'J;J'E*
tality of the Alaskan chmate. A careful
audy of isothermal lines shows that some

THE NATIONAL GEOGRAPHIC MAGAZINE

of southeastern Alaska has a chimoce
more temperate and more equable than
that of Washmgton, 1), C.. while much
of the greater portion to the north has a
kindlier climate than Swockholm or St
Petershurg.  Moreover, onr people are
not stayed m their quest for lomes or
wealth by the rngors of a lung winter,
The spirt and purpose which bronght
them frow Furope to Virginia and to
Massachuselts take them today 1 Mon-
tana amd  Saskatchewsn,  The United
Stutes lately opened tooentry a tract of
Lind in Montann for which there were
$inoon appheants  for registratian, sl
only 7ooo of these could be given an op-
portunity to homesteaill. Theére 15 more
railroad building 500 miles north of the
Caniadian border than there i3 for the
same distance south of il

Why has not this land been developed ?
The frank answer is that we did not real-
ize until within a few vears that it was
worth developing. As soon as we is-
covered its value a8 a nanonal assel we
became  alarmied and  drew  back, af-
frighted at the thought that we moght
lose it, or ot Jeast that it would beeome the
property of those who would explon it
without réspect to the public mterest,
Since then we hive been waiting to minke
up our mds as to whnt wisely could be
dome,  We have hesitated and halted ot
of the very keenness of our appreciation
of what Alaska mapht become.

It has rther been in compliment to
Alaskn thon m derogution oi her valie
that we have done so hittle for her in Jate
yedrs, It wis a new land, to e opened
under new  conditions, The mistakes
mide there amnil here we did not wish o
repent. Bt now, after o long pause, it
would seem to be the sense of the people
that we shall proceed at once and in a
large way to deal with the problem of
Alaskin development.

PROMIRED ADMINISTHATIVE BOARD

We have withdrawn Ahiska from the
ton agpressive and seli-serving exploiter.
What have we to substitote as a safer
tervant of public interest? To this ques-
tion I have given much thonghit, and my
conclusiom 15 that if we are to bring
Alaskan into the earlv and full realization
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aia fourth, of rnilroads in still another.
The care of black bear is in one depart-
mernt and brown bear in another.

3. There ¢an be no satisiactory A=
ministration of land laws nor any other
laws at a distance of 5,000 miles irom the
point of action. Much Jess &5 this s
hle where the two sections of the country
are separated by an ocean, and the land
calling far attention is ¢losed to the world
one-half of the vear. The eve thal sees
the need shonld be near the voice that
gives the order

4. Alnska's opening and improvement
shonld be treated ns one problem, Each
step in such an administration should e
part of a4 plan, not an isolated act. We
should have m unified and consecutive
program, hased an immediate knowledge
governing this work. Each line of peiiv-
ity within the Territory should he corre-
Wted with 2l other activities.  The opet-
ing of lands and the bmlding of railroads
oOr WiEgon roads, for mstance, should he
part af one scheme

= Alaska should be developed so far

THE GERAVE]

XN SUMMER: JbME

1,8 Ih-i—jl-!lull_" ot of her owrl revenues an
resourees.  She should have a Federal
dgel of her own Her revennes and
expenditures should be presented to Con-
gress on a single sheet. The funds ratsed
foom her londs and fishéries, her Turs,
her forests. and her mines should be usel
for the construction of her roads, rwl-
roads, telegraph and telephone lines, or
for anv other purpose which wonld make
her resources more qickly avatiable 1o
the world.

ALESKA IS ALREADY s ELF=-2UPPORTINI

[ believe it o stle] be shown that Alaska
s self-zupporting today, or, what 15 more
to the pomnt, that by proper taxes st
charpes imposed upon those who are de-
riving large return from therr enterprise
in the Territory, such revetiie could be
derived as would support a large policy
of expansion and improvement.  In short,
[ wonld constrict the admimistrative ma
l.'I_l'i.'Il.'T':u' that wonld most .'|.]|"l'|-_'|- leadd 1o@
prompt anf comtinuous develnpment of
\laska as a part of the United States

15
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TIHE NATION'S UNDEVELOPED RESOQURCES

upon 4 plane commensarate with her pos-
sitiifities indostrinly, agriculturally, sdnd
socinlly. - _

The members of such f board ap-
pointed by the President would be se-
lected presumably with reference to their
ftness for the work to be done.  Ench
one coinild be'mulle the admiistrative and
residentiney head of a department or
division, so that there might be a com-
missioner of the Alaskan land office, an-
ather commissioner of hghways, another,
perhaps, commissioner of Indian affairs
and hsheries, and so on.
together, as in the commission form of
municipal government, and would work
for & common end, the upbutldng of
Alaska as an ntegral and contnbnting
part of the Union,

1 appreéhend the fear thot with such a
commmission there would be danger of
corruption or indifference crecping o
its work. This, however, 15 meudent 1o
the bestowal of all authority. The com-
mission would not po unchecked, of
course, for it must report to the head of
come  department at Washington, and
throueh that head to Congress. and
would be always subject to investigation,
Moreover, no method has yet licen ine
vented by which dishonesty or poor judg-
ment can be gusrded agamst i public or
in private life. Tn the end the character
and wisilom of the men dppoimted 15 the
omly fnsurance that can be given against
ctndoet that 1= foolish or worse,

Alzska should niot, in my judgment, he
reparided as a mere storchonse of e
spitrees. upon. which the people ot the
States may draw. She has the poten-
tinlities of a State,  And whatevar policy
may be adopted should look toward an
Alaska of homes, of indostries, amd pf
an extenderd commerce,

WHAT SHOULD RE DOXE AT ONCE

Lrongly as | would urge this method
of munagememt—ior it offers a rare op-
portimity 1o exhibit the efficiency of a
republice—] woulidl not huve Alaska wast
for needed Tegislation until the mertts of
such a plan conld be passed upon by Cori-
gress. Those things which appeal to me
a5 of immedinte necessity upon which n-
dependent action may be taken are (1)

Al would sit
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the construction of raroads m the Ter-
ritory and (2) the openng of her coal
lands.

| hove alréady expressed 1o Congress
my belief that it was wise for the govern-
ment tself to undertake the construction
and operation of 4 system of trunk-line
railroads m Alaska, Amd | am led to
this view irrespective of the possibility
of privite enterprise imdertalang such
work, although my belief is thot no rad-
roads would be privately constructed in
Alnsky for many years to come except-
mg as adjuncts to some private enter-
prise. e that s it may, it would seem
wise for the government to umlertake
ihis task upon grounds of state,

The rates and the service of such rail-
roads should be Axed with reference to
Alpskan  dJdevelopment—not. with regard
to immediate returns,  The charges fixed
should be lower [or yvesrs to come than
woulidl justify private myvestment.

1 would baild and operate these high-
ways in the same spirit that the counties
or the States build wagon roads—naot for
revenpe, but for the general good,  Adter
all. & ratlroad s Little more énu an oper-
ated wagon road, In many ecountries
they still ¢all railroad cars “wagons.”™
Our laws as to railroads are evalved

 fromoour old laws as to carriage by

waron,  Our courts speik of railroads
as property charged with a public interest
and so justify the tegulation of their
rates. Dot no court would justiy the
imposition of rates made for the pur-
pose for whivh Alaskan rates shoulid be
mnde—the ercation of a Commuonwealth,
If this is our task, it should be done
whole-heartedly and with a consclonsness
ihat the dollar spent today on an Alaskan
railenad will ¥ield no more inmediate re
turn on the fnvestrpent than the dollar
spent on the Panama Canal.

WEHY THE GUVERR MEXT SNOULD HULELD
THE ALASEAN HAILHDADRS

These, then, are the persuading tea-
somta for the belief that the government
should undertake to drive from the coast
iland ane or more hines of railroad @ (1)
The government already regands it as its
duty to build wagon mads.  Such roads
when well built are almost as costly os
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THE NATIONS UNDEVELOPED RESOURCES

the cunsiruction of a railroid, which s
the essential modern means of traaspor-
tatton (2 Thepe cim be no pssurance
that without surrendering oufr resources
in Alaska private radroads will be bul,
(3) The opesing of this new country de-
mands that the highways of travel and
commerce shoull be made wholly sub-
servient nol to private mierest, but to the
upbiilding of this territory, that they
may he the real servants of the nitsonal
[urpose,

If it is thooght wise 10 recoup the

vermment for 1= original outlay, it can
E: done, at least m pari, by following a
plan not unknowr o our people—hy

wving a land subsidy to the owners of
ﬁ‘m road.  Retamn in the guvernment once-
half of the land on each side of the
raifroad antil it has appreciated o valoe
by the growth of the lands given to the
pubiic.  Thus the government wounld sub-
siclize itwelf andd reap some of the henehts
acoroing Lo its land from the construction
of the road.  Judging by the jncrepse m
Lund valoes in the newly opened sections
of Canada, who could say Tt that long
before the honds were duoe the govern-
ment would thus have an asset sufhcient
o meet the criginal debt?

There scems to me no necessity  for
barring the way to namor privately owned
ronids Decause of the presence of longer
systems of publicly owned toads.  The
two exist together in other coumtries, 1
wauld not even apply the principle of the
commodities clanse of the aet o regulate
commerce to stch roads.  They should
T Taustlt, however, under governmental su-
pervision, capitalized and operated umiler
the strictest regulation, and be at any
time stibject to parchase hy the govern-
ment at their cost, minus depreciation,

THE VALUE OF ALASKAN QAL

It is not necessary to set forth here the
extent or character of the coal fields of
Alizka. Neither conld 1 ndd to your
knwwledge or that of Congress ns 1o the
need for this eonl hoth by the savy and
by the industries and the people of the
Tacific coast generally.  There are almost
unlimited guantities of a high grade of
ligrite in the interior which may not
stand extended storage or transportabion.
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This conld be converted into electricity
al the mouth of the punes and widely
distributed for lghting, hat, and power
Toward the southern coast of the penin-
sula there are two well-known fields of
i higll—-grmln: bitumimous ¢oal and some
anthracie,  These are the felds which
have given rise to the trouk'es with wihnch
all are familiar,

These coal fields should be opeiaed nist
to speculators, but to pperators,  Those.
should bave these lands who will vse
them,  None should be opened 48 -a lasis
for a gamble in future values, 1§ these
promises express a sound public policy,
there appears to me but one conclusion
that can be reached as to the nunner in
which they may safely be tormed over to
the pubhc—under o frdsing nil royalty
svatemn stmilar to that under which the
State of Minnesota leases its ore lands
and the States of Montana and Coloratln
thetr eonl lands

The trcts openeid shonld be disposed
of to those who withm a certan time
woulil develop mines and  make ther
product  commiercinlly available.  This
means that where a ratlroad 15 necessary
to the operation of a mine the applicant
should take a lease =0 m.nnditil:mﬁfl for o
limited period,  Suffcient land should be
leased as a body to pstify long=contimmed
and economical operntion.  As the aver-
age of all operations i the Ulnited States
15 2000 jores, including many small hold-
ings, this mught be taken as o maximuam
1L,

There has heen much. dispute between
those who favor making a lease for an
mdeterminate  perind, dependent  alone
upon continied operatian, and those who
helieve it wisest 1o fix a term for the
lease, 20, 30, or more vears, This dis-
patte seems tome of mmch more acalemie
than practical interest.  There should be
o dispbsition o change the lessee. I a
fixed term o of Tense 18 decided upon, the
original lease shonld have an  assured
preferential right to a renewal until the
mine iz worked out,  Bo that in the end
the fixed term is a reservation of the
vight an the part of the govvermment to
make wew terms at the end of a number
of vears, a resarvation which conld be
fixed it an indeterminate ledsze.
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THE NATIONS UNDEVELOPED RESOURCES

EOME CUAL LANDE SIOLLD BE TELDN Pk
TIHE XAVY

A fxed mmtmam annual royvaley would
cunduce to operation and prevent the
holding of lamds oot of use,  These are
matters, however, of reégulabion opon
which much thoaght should be expended,
anrl the experenee of ather Bands will he
found helpful. [T the principle of the
hermesteadd faw 1= adopted, and. one lease
only  permitted o any one person or
group of persins, and all lenses made
non-transferable, excepting with the ¢on-
serit of 0 desymated authority, it would
sevm that monopaly could be prevented.
| would, bowever, add one other pre-
cautipn—that in each Geld a large body
of the eoil lamd be reservedl, so that the
public and the pavy mught be rendered
mclependent of private supplies i that
should Become necessiary.

The attraction of o leasing syatem 18
that it enalles an operator to put all of
his copial mto the promotion of Jus
cnterprise, no anmvestment being needed
forthe purchageofthe land.  This malces
it possible for the man of comparatively
smitll thesns to become a codl mine
operator.  The lessee is pleased to pay
the government a rovalty m lien of tying
up o large amount of capital in the lan
self.

There i this further consideration,
which those mterested in Alaska's future
might well consider. The rovalties aris-
ing from these mines (as well as from
oil} wonld for a long time be a source
of revenue to the government. To stim-
ulate the aperning of mmes. all rovalty
might well he watved for a brief period :
luter, however, these rdyvalties would be
a nat inconsiderable addition 1o the re-
woitrees available for Alaskan develop-
ment, for [ would think it the wisest
policy to give to this new land the fall
return: from her properties to be used in
ner improvement, at }-E:I]_'ili for Mty vears.

WESTEUN DAL
There ‘are: many isolated places In
Vlaska where smull mines may be opened
it supply a local and small need, A
ficense to mine o small acrenge without

any charge whatever on the part of the
gpovernment wonld meet this need,
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It moght be well at this point 1o
constder the coal land situation in the
Western Stwes. For the policy [ hove
ngﬁ‘r::lm! as advisable to apply in Alaska
[ think the szensible policy to adop
thraughout the rest of the country. We
have tried two experiments i the United
States as to coal Tands,  We allowed our
cual lands o slip from us under the old
lnind—s-land policy wmtil we came into the
presence of a conl monopoly or a series
af such monopulies i various parts of
the country. [f this is gquestioned we
may at least say, with exaciness, that
we redlized that we had been putting
priceless assets into the hands of a
comparatively few far-sighted men for
an inconsiderable considerntion.

Then we tried the other plan of ap-
praising such propertivs on a ﬁ:ifnlif]i,r:
estimate of contents upon which the land
is sold. This is the present plan, and
it 1s 'ri:al}i," nothing moze than a demand
for a full but dizcounted royvalty in ad-
vance. It has against it, m my opinion,
at least two objections. Our coal land
is not being used under this plan save
unier exceptionl conditions of lucal and
mmmediate demund, and the purchaser,
when there is one, is speculitiveg on the
best guess that an honest lomst can
make as to the amount uﬁuuaF i the
ground.*

It 18 certainly not for the public interest
that our coul deposits shall be opened
rapidly and rothlesslv. We mav refor-
est lands that have been devastated, or
feed agmin into fruitfulness a soil thie is
stacved. but ‘we cannot replace the car-

*The uu#_smmﬂnn withdrowalz of public Tunds
valnble for miners] foels and fertlizers or
iy connection with the water resources of the
miblic domatn now aggTegare 66 million aores
The enal-land withdrawals swaiting climsifica-
tion constitute the larger purt of this acresye,
heing 26,310,480 acres on Decembor 4, 1013, ot
inclnding the Wlanket withdrawal of coil lands
in Alasla. It b notewarthy that s lareer area
than this has heen restored within the past five
vears, aid] nearly 20 millksd acres have been
classified as coal lamds and sre onen 2o entey
at appradsed prices.  The Innds claesified and
restored hy executive ovder o senropeiate
entry since March 4 last rotal 1o milHon ycres,
every restaration heing hased poon earefi] com-
sidetativn within the Deourtinent of the In-
terior, Absut goooon aered of miners! lands
i the smmo nine months have been withd rawn,
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THE NATIONS UNDEVELOPED RESOURCES

Im deposits undergrownd, once they are
removed. I oeonmot, however, fecl that
w. skl sacrifice any present need for
fuel or willingly surrender ourselves to
a Jemand for exorbitant prices because
of o feur that some day the coal supply
muay be exhausted (see page 205 ).

vready there has been developed a
substitute for coal in the flowing stream.
The turbine converts melted snow into
hiest and hght, which can be distributed
over a constantly widening area. 1 think
we have now arrived at that pomt 0
seientific achievement winch justifies the
helief that the wheels of industry will
nol cease, nor our houses go unlighted
or unheated; so long as dams may be bl
ppan our streams,  Water will be—n-
decd] abeaily is—the greatest conservalor
of roal

We must seck to make use of our coal,

the fullest gse that sociely requires.  This

principle seems a triism.  But here hes
the difficulty. ‘We wis' cheap coal and
at the same time o mammwm of waste.
We wish society to take the lipn's share
of the profit and vield oo more to
the operator than will make his work
sufficiently attraetive to keep lam at oL
In short, we desire competition without
waste—a frank impossibnhity.

Other countries have wrestled with
this problem.  Sonie have gone into gov-
ernment operation,  Fur thase who are
nearest to us in institutions and ten-
dencies have found that ina new country,
where there must be large development
and higher rewards for emterprise, the
cafest practicable method 1= to lease the
lanid, the governmett taking a modest
rovally and retaining some measure of
control over operation.

GUR Qfl, PIHOSEHATE, AND PITASH DE-
MISITS SHOULD IE DEVELOPFED

The United States 15 beginning to ap-
precinte the extent and value of its o1l
deposits, and for the disposition of these
lanids no bettér plan has been sugpested
thon one analopons to that offered as to
ol Tanils,

I wonld call vour nttention to the
absardity of applving the placer mining
liw to the develppment of petroleum
laruls.  ‘This law, which was hased upon
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the fundimentals of e miners’ codes of
early ditys, wis piassed without thought
of 1?1-: occurrefee of Gther deposins Lhan
placer gold,  However, the lnnd dipart-
ment, and lnter Congress, spplied the law
v el Innds,

The placer law provides, in the malt,
that no location shall e 'made without o
distovery of vhluable nunerals oo the
claim, that the boundiaries of the location
shall be plainly marked on the ground,
that no elaim l‘:}r an individual shall ex-
ceed 20 acres or for an association 100
acres, that Sioo worth of assessmetit-
wark must be done eiach year, and that
upom the expenditure of $300 in labor or
improvements and upon complianee with
cortain minor requirements the ¢lpmmant
i= entitled to  patent 1o Tus clam.

The elaimant who has goné upon Limds
{or the purpose of making mineral loca-
tiom, and i3 engiged in work looking to
the discovery of minerals, is protécted
agamst adverse agricultural  claimants
an the ground that the land which he
pectipies is not vacant and open to set-
tlement. The extent of his protection
agzinst  adverse mineral claimants s,
however, a matter of serious doubt. e
cannot be ousted by the forcible or
frandulent  entry ol another mineral
claimant, but if such adverse claimant
enters peaccably, opeunly, and in good
fasth, prospects the claun and first dis-
covers minerals, thus perfecting his loca-
tion, his title is superior and he dispos-
sexdes the origmal occupant.

{in the other band, v some of the
fiells large areas are held indefimitely by
assessment-work which makes little ?n:-
tense of exploring the clpms or develop-
ing them.  Useless roads which make the
claims no easter of aceess; dnllmir rgs
incapahile of reaching the nil sands; build-
me-stone  focations where o balidmg
store is to be found, and locations on
waorthless deposite of gypsum are among
the sulterfuzes adopted to holid posses-

sion of lands prospectively valuable for

il

Thus, where accupaney without diseon-
ery is respected, large areas are withheld
from exploration and development, and
where such occupancy 8 not respected
the oil prospector must assame undue
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THE TORTUIISTE SHOWS
risk af the loss of his investiment pror 10

' '] -
lrl.'-L I ery

PRESENT MINING LAWY [ NOT SUF1-
CIESTLY: MEW WD FPETECLICLT A
FEAL S i s
An, obectiom ol L:-.:I.I.|| force tao the

I-II.ll_-l_-._ IIII"I. alF : .I I llll.l.l I” J'qll:.l.”.:llljllll :I.u'::-"l_-:'."
from the fact that the mmeral s fimid
[t muves ||'.|-h'rg_:r-r1:|"| v well on one

tract is fikely to deaw from a neghinm g

tract. Thus 1t becomes pocessary for
cach operator to drll wells along his
Baundary lines before hiz neighbors (1

s, Utherwise, they will draw off o |i|.|rl.
of s atl, Heis |||_]q fore foreed to dril il
w hicther 1t 18 otherwize fn s advant: 1T
ar not, in order to protect his ol ||n:--|aJL-=
from exhaustion through adjacent wells,
We should, 1 believe, 4 |I|3LJ!-1,¢ the
search Tor ol and protect the prospector.
The government s withholding  from
entry certain conslerable bodies of land
e the belief that they contnin oil, when
this has not L iler [t 15 otir

|
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T HCE

ITHER »

A Lal A I
'||[:||"i|'|' s SN s 'I ol i I! 15 |.I'I'|._'|'| 1l |'|""
WL i-|l_'_' well discovered, nml sometimes
eathier, to withdraw all lands in the
netglibarhood which, o the opmion ol

experts, are of similar geologeal fomma-

1140 '|'i|q' [;l.r|||- i '.l.'l'li. |'| '|||' ||1--l'l|".1'r_'.'
has been mpude or upan which exploration
las beéen begutl nay or may not |
e laded M the withedlmwal, If they are

the law offers to LiLe

T e =0
negured,

i feel, however, that we arg not sufh-
ciently rewarding the |---'.u.r.J- A plan
could readily be evolvedd :-_-' which any one
wishing to prospect for oil on the :,..;|,,'!i.-
lnnda could obinin a .’lrvlm. froim the

govermment o prospect exclusively a
largre tract of land a period of time
perhaps bwo vears—aiud 1 the event that
otl is found in commercal quantities the
eovernment shonld be ravally
fixend] In ndvance.

This method 1= similar to that by which
the Tmilian |:|:.r:'~ in Cklahofn have been
deviloped and which has proved of the

highest yalae i hringing capital mto this

for

natedl An



TITENIFS WHEISHING 12 MU N DS GHOW N

“And m agriculture the poveroment fH=self hos

1 2 "
Frhavie fioumy |djanand

EAMPART, ALASE A

VITHLIVATE GARINENR Al

demonstrated that it will prodoce in

alundance all that can be ratsed 0 the Scandinavian countries. the hardy cereals and vege-
tathes, the medats amd the bermes off which mine million paople live in Norway, Sweden, aml

Finland.

[t has leen estimated that there @re = million acres of this lend that will malk:
homes for & people as sturdy a5 those of New Eoglaml

whiether this 15 520 or not, 1T W ld

appear that Alaska can be maile peli-sustiming agrioohorally” (zee text, page 185,

work aml inspring large returns to the
Indians. Tn the Oldahoma case one great
l‘lflrl:l'll'l_.l'lii'l'll_ 11I_l'|"i.'1_"'|.'|_"["_ L b _ll"r_i\ =1 L],['E'I_:'
a body of land that after the original
discovery it found it profiable to farm
put iz rights to subsidmry companics,
This might casily be prevented by regula-

tions under which the government would
reserve to el the adjoming lands
Irpleed, T would not bhe adverse to
granting sueh a license m unexplored
countTy for, say, four sechions of lund,
and i the event of discovery permitting
prtent to issve to the discoverer for o full
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THE NATION'S UNDEVELOPED RESOURUES

within & few weeks a fine grade of o1l
hay Been found on the Cuaireielt Tndian
Reservation im Washingtorn.  The Indian
ail lands we do net owh. They beloug
to the Indians, and thetr product misst be
sirld for the Tndians’ profit.

he one sole reservation of oil lands
for governmental use s 1hat m Californi,
aver the withdrawal of which hingation is
now pending.  Under these conditions it
woulil seem of the highest expediency
that the government make such pifers as
will induce the proving of our kinds, and
of these proved lands retain sufficient to
mike our ships independent of the world
anid as fully competent as their nvals,

Syme vears since the Deparpment of

the Interior announced the discovery

within the Umnitedd Siates of o deposit of
potash whichl it was hoped would render
our farmers independent, for a time
least, of all other <ourees.  This deposit
still lids wnused. No proper laws Ii:;vn
been passed by which it can he put nto
gse. A common-sense view of the matter
wotld e to treat these lamds as it has
beent suggested wie should treat coal lande.

S0, too, should our vast deposis of
phinsphate rock, undoubtedly the world's
worlil's supply. We are giving a con-
siphtly increasing volunie of thought 1o
the sciontific methods by which the
fertiity of our soils may tie increased.
And the time is likely o come when the
deposited phosphorus i our weslern
lands will be rerarded us of almost price-
Jesi wortth.

Few appreciate how very exiensive
these deposits are,  They Tun for hus-
dreds of miles through "-'L";}'_::bming,_ Utah,
Montana, and Tdaho, and i other States
stmilar deposits of lesser extent ore
known o exist, We have millions of
acres of phosphate lands which are esti-
miated 1o contnin several billion tons: of
Mosphute rock ; undopbtedly the workd's
atgest  known  reserve. In 1o the
United Siates produced 52 per cent of
the worlid’s autput of phosphate rock, and
last vear over 40 per cent of our product
was exported. Tt would certainly be well
if we could insure the preferential use of
this fertilizer on American farms and
export it in the form of farm products
rather than as Tiw material,

200

TIMEER LANDS

I am not sarisfied with the operation
of the homestead law as to the timber
lands of the far western lands. A= the
law now I8, 4 mun may enter upon 100
acres of these lolds, and by hving a total
of 21 manths on the land during thres
yvears and ¢oltiviating at a masimnn 20
acres of the lamd it becomes s, He
prnmp]‘__!:f procecds, i he is wise, to sell
it to some lumber company for from
10,000 to Szoo00.  The land 1s allowed
to lie for an indefinite period as a part
of the compuny's farest reserve or 18
logeed off, leaving the stunss in the land,
andd eventually sold for agrcullural pur-
poses, if so adapted. |

Experience justifies the statement that
few men take up these hedvily thmbered
lands nnder o hona fide attempt (o mect
the purpose of the law, wliach, hs its
nime implies, 1€ to convert the public lind
mio homes. DBy the mvestment of a few
months' tme and a few mdrsd dollars
the homesteailer gnins & property worth
many thousands of dollars.  Yet all the
canditions of the law are complied with
and pafent toust issue.  The govern-
ment loses the timber and the lamd abid
s ot gain o real home-maker. Such
hotnesteaders add nathing to the wealth
of the nation. The law should punish
them, i fact, as frands.  Whether with
the connivance of the Tumber companics
of not, they are the agencies hy which the
law iz drf{*nt:tl ard the Tands conveyed
where it is nat intended that they shonld
.
There 15 a remedy for this condition
of things. and it lies in the selling of the
il aned the timber teparately. 1 am be-
ginning to doulit the wisdom of applying
the homestead law to any land which las
not first been declared ftted for agricul-
ture, Tt i5 now o blanket law whiclh is
used iy cover 3 mnltituile of frands: Such
legistation wonld also cure the abyses re-
silting from the use of certain classes of

sCTip.
PHE ARID LANDS 0F THE GREAT AMERICAN
DIEEERY

“The Great Anterfcan Desert,” = it
was desiprinted upon the map some 40
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THE NATION'S UNDEVELOFPED RESOURCES

yeirs ago, has become one of the richest
portiuns of our country. This desert
meluded n varmble aren, generally all
west of the Missourt Biver to the Siwerra
Nevado, Today it is harvest helld, cattle
catige, minmg camp, and orchard—where
there 15 water. And where thiere 1= no
water it remuins desert.

There are at least four States which
cin never increase greatly in stable popu-
lation unless their lands sre brought
under irrigation.  And inall of the West-
ern States there are tens of thousands
and in some millions of acres thap will
remain waste land, fit only for the poorest
cattle range, and much not éven for that
pge, without the expendiiure of large
sums for reservoirs, dams, canals, and
ditiches,

That there is nor waler enough even
with the fullest storage o supply the
demands of all the arable land can safely
be said. That, however, there 18 suff-
cient to ciare for a large part of this
territory and bring it nto fruitfulness
there is no doubt.

The government, seeing this condition,
undertook 1o lend itself to the develop-
ment of these lands by what s known
as the Carev act. Thi= was a form of
cobperative effort in which the Federal
gavermment turned over any  required
tiody of Iands to a State, which the Intter
wndertook thirongl private enterprise to
irrigate,  When to irrigate meant nothing
mure than to divert 3 portion of a strearm
fram its bed and convey it by gravity to
the desert, this plan was attractive. Bt
sipoe these simpler methods had to be

ahundoned ss no lonper adequaile, this

act has done little in the promaotion of
such enterprise,

The successful Carey act projects are
a distinguiched few, Greast wrongs to
trustful or nune-too-wise farmers were
done in its name, and the suffering which
it cansed has made it difficalt 1o make it
serviceable, even under the more carefal
serutiny. of later and more cantions
officials,

TIE COVERNMENT 2 EECLAMATION WORE
12 A SUCCESS

Heciuse of the magnitude of the
muoney investment required, and apprecia-

{4

tive of the need, Conpress in o2 adopred
the policy of undertaking rrigation
projects of its own, The moneys re-
ceived from the sale of pubbe lands—Iless
5 per cent—went into a reclamation fupd,
admimstered by the Depariment of the
Initerior. The résult has been the con-
stroction of some 25 projects, scattered
throngh all of the arid-land States. In
these the government has imvested ap-
proximately Spivooo.onn,  One of these,
i pumpng plant o Kansis, 5 now e
used ; another, a food-storage system i
New Mexion, is only in partial nse; both
of these, however, represent less than 1
per cent of the total investment. The
others are i operation, and less than 3
per cent of #ll the land which i= served
or which we are remly to serve 18 groscon-
pied.  This work has been a stuccess.

Soon after tuking office | received a
number of letters complaming of he
reclamation service. To inguire mto these
complaints 1 first called a conferonce
in Washingron of representatives. from
all the projects and liter visited most of
those from which most serions complaimt
had been received. 1 cannot here review
the matters eonsidered or the information
gained. My conclusion was that mis-
takes had been mude by the service, some
of which grew omt of ambiguities or
defects i the Inw, some out of inexperi-
ence, and others ol of a misconception
of the relationship that should exist
between such a governmental service and
those with whom it was desling. A
larger degree of frankness with the
farmer on our part and a fuller apprecia-
tion of the responsibilities assumed an the
part of the farmer will mend much of the
feehing that T found.

RELIEF FOR THE UsERS OF WATER - RIGHTS

But there 1= one matter of great
moment to these people which should be
corrected by law as soon as possible
Wi mistook the ability of the farmer to
pay for his water rights.  Ten vears was
the time given. His optimism and our
own was too rreat.  That time should he
doubled.  This shoulil be done not alone
hecause of the inability of many to meet
their ohligntions to the government, but
becamse it will prove wige policy to give
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218 THE NATIHONAL

a iree period within which the farmers
iy more fully use their farms.  They

can put their londs o & more profit-
able use, both 1o themselves pnd 1o the
country, by being allowed to comulate
their earniings in the early vears and be
thus enabled o moke investments in stock
and machinery which will make for larger
profits lnter.

I feel the keviiest E;Lm]mﬂu' with thosc
upon these projects who are enteéring into
this work of putting the dedert into public
service. | They idre genuine pioneers in a
new field of work, on the success of
which depends greatly the rescuing of a
vast territory, The enemy of the 'go .
ernment and of the farmer i the land
speculator.  He is of two kinds,  Some-
trmes heds a farmer who does not expert
to farm but to sell out at a higher price
amnd go elsewhere.  Generally, however,
hi is the holder of a large tract of private
Lined watlom the project, who creates false

values and burdens those who buy and
attempt o farm with a load of debt
which hanthicags them n ther efforts.
Both of these are hostile to the weltare
of the enterprise and tend to destroy the

value of the service which the govern-
moent i3 attemging, Buot such matters
may, | trust, be overcome by new methaods
af administration.

It is mv lope that the povernment will
find its way 1o enter with zest npon more
wiirks of a similar character, Not to do
this will leave undeveloped much of the
mast fertile lanid of the West, What is
tiy be the futtre of Arizona gl of New
Mexien, of Nevada and Utah, of south:
ern dahn, central Ovegon, castern Wish-
ington, much of Montana and Colorado,
anid more of Wyoming and Nebrasku, 1f
the government dovs not aid m ther de-
velopment 2

Private capital will not. for many vears
at least, risk undertakings of suell mag-
nitnde a3 these States reguite.  Expen-
ence has made the irrigation-bhond buyer
extremely wary, Within a few 'L'pt!l:*].-..‘li
the most pmrmq:rq: of the great private
enterprises in [daho has mer with the
misfortune which had befallen so many
athers in neighboring States.  The most
successful irvigation plants are founded
on the wréeks ol their pioneer exploiters,
The govermment has rescued others:

GEOGRAPHIC MAGAZINE

It has been with these projects much
a5 i has been with our western ratlroads.
Thes bad to descend into the hands of
the recetver before they could e resur-
rected into a new and glorified life.

THERE I3 MUCH MORE THRIGATIFN Wiolk
FOR THE COVERNMENT TO D0

But where are the funds to come from

!_u ca ml such work? My aunswer 1s,
Fromt ublic lands n ﬂ'ri:ic States. We
sell IhE-t! ands now und the proceeds go

into the reclumation fond.  This is the
pobey of Congress—that we shall for a
time pse the moneys which the govern-
ment derives from the sale of s I;:I:lds to
vreate new values within the States
Two years ago the ghwrnmntl, weril
further and sel aside $20.000000, to Te
used in the Lnlnph:’rmn of the irmgation
schemes now uwoder way, This is an
advance by the government for which it
takes what might be termei] a mortg a%ﬂ
on the monevs which the projects will
vield from the sale of water rights, Why
not extend thiy policy 7

The West can use profitably and wisely
S100,000000 in the next 10 years to the
advantage of the whole country.  Indeed,
without this expenditure the asset which
the government hais wm s desert lnndds
will lie wnused and be of no national
value, The government will recover all
of the money it advinees, not to speak of
the homes and the values created by its
enterprise,

[f the government will place upon i
leasing basis these western Tesources with
nlnrh we haye been dealing, it can have
an increased fund for the continuance of
this work and an incréased-assurance of
the retorn of s advances. Just as 1
waoulid amm to make Alnska pav in the end
out of her own resources for a liberal
advance made to her for the opening and
improvement of her territory, so should
we aim to make these lands of the West
brang mto being the latent values of the
West, Yith a hittle foresight we can
transform coal nnd oil, phosphate and
tumber, min green helds and electrie
power,

Railromls and power plants, street
ratlways and waterworks, are butht with
go-venr bonds, which rest upon the
foundation of their probable earmmgs,
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A LUCOSOTIVE I8 MIB-AIR Fin o

Movime s engme fromm the bottivm of the site of the Arrowroek Ll en Llalio to the
top of the formre spillway, aso Teet alove,  The Arroweock Dam, which o part of the Boise
Reclamution Project, will Lie the highest dam in the world
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FITY MODALOTY LAKE AXND FALLS, MONTANA

The dam of the 5. Mar Project of the Reelamation Service will be il nes
anyon @b tho toot of e talls shown i the pictore. Whitle i sall destroy the Teanty ol

jpire puitsEPfesdiae fall= # will Tw the mean i hietgeing undler calfivration freat trasts Ol
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CIE WALL O MOUNT BATSTER Uhistg lhr o L Haried

This great ice wall, with jts Toce of so0 fect, stumls oo the upper part of the mountato.
MMoont Rainler, the Grest White Momateh of the Pacilie Northwest, 5 metuded v the ot
Bamter Natwmal Park and 35 one of the wards of the Secretary of the nteror.
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THE NATION'S UNDEVELOPED RESOURCES

It is not without precedent m principle
or in fact for the United States to mm-
prove its own property and for s ad-
vances take a mortgage upan the wealth
it creates, and in one-half of 30 ydars we
would regaim our capital,

Inonsmucls as the title to these ol nmd
ather lapnds would remiam in the gov-
ernment and be excluded from State

taxation, it would seem 1o be o that

a certain  percentage of the royalties
received should go to the States within
which the revenues are rpised,  Twenty-
five prer cent mght be a o, but
higher percentage would seem advisahble
if the whole might reminhi for a time in
the government's lands to be used m such
copperative irrigation enterprises as the
State might desire, and after such use has
been made ard the fund replenished; be
iully released to the State,

COGPERATION OF THE FEDERAL COVIRN-
MENT WITH THE STATES

This suggestion of co o with
the State 15 not made 1dly, T look for-
ward with confidence o a more intimate
relationship Between the Stites and the
Federal government . umdertaking: this
work of developing the West,  The mass
of the people are symipathetic with the
purpeses of the government. They re-
gard with pride the greal engineering
works af this service, which stand as
monuments to the interest af the mation
in thernr welfare.

So cordial, ndeed, is the spirit of the
West toward this work that within & few
months the State govermment of Oregon
and the Federal government, through the
Reclamittion Service, have bhecome preit-
ners i severil pmi]n:md rigation plins,
ane involving no less than the pumping
of water from the Columbia River by
clectric power generateidl by the nver
itself. A similar cooperalive enterprise
has been entered upon with the State of
Washington.

The plan is that we shall do the work,
wmpplying one-half the funds and the
State onc-half.  This is a tendency which
it is well to foster; for the State will
well appreciate the effort of the mation
when it makes like sacrifice ftself.  And
nothing conld more induce to the sugcess
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of the nition's effort than to have some
local check and interest. To plave ur a
State's service 4 large sum gathered from
the resonrees of the public lands within
het borders would enable this character
of mutual effort to expanill

This ¢an be done if we will retain for
nationnl ifmprovement & portion of the
national resources.  And this muy be
dune, 1 believe, with the hearty good will
of the peaple who are chietly congerped—
the people of the Wesr,

Cine reasion stinds out demanding the
promprest possible action 1 this matier
Reservoir sites are few anil becoaming
fewer ¢ach sueceeding vear, | Those that
may be had are rising steadily i value
So valuahle, imleed, have some sites be-
come since the institutwn of the Reela-
mation Sepvice that projected enterprises
are not now regarded as feasible, for the
dependent lamds which it was intended
to jrrggate can not make a return futh-
cient to pay the mereased oot

And let this not be Torgotten, thal
stored water means more than fields of
nifalfa, generons archards, aml the homes
of hearty hushandmen it means power
for industries, light and heat for town
and farm. These two—irrigation amd
hydro-clectric power—are companions.
(ne does not think of the one without
suppesting the other. Amd the mage
worked by each is rivaled by its mate
Electricity i coal amd Kerosene which
need no railroad to transport them.  The
stynificance of these irrigation reservoirs
fram this point of view is but beginning
to he appreciated and will grow greater
as the country becomes more thickly
populated and factories come to supple-
ment the farms.

THE EXNCORMOUS VALUE OF PODWER BITES

And this brings me to the consideration
nf the gpovernment’s policy toward the
nse of the public lands for reservoir and
dam sites, It is one of the most per-
plexing problems that engages the mind
of the mun who wizhes to see the West
thrive more abundantlv. What 15 such
land worth?  Are we justified in meas-
uring its valine by the nse to which it is
put, or ghould we vield this stratepi
reanuree without compensation ?
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RURAL ENGLAND
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A BIT OF OLD WALES
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THE BRIDE AND BRIDEGROOM, HUNGARY

T'_I'_.nl_' CnOrmous ornament aon '._hl{" L__I':"i II:‘IL I“::".'|r| 14 e B :"-l:'a':l'lu'!r' B4 ir I"l"!'fll.i'l.l'-, !_It'irli' I"IZi'.'I"."Ir'IH-J ]H.I.'EI.']"-' ‘.'-l'
tinsel, It wdll bo noted that the bridegroom’s hat s also gay with fiowers and rinsel. Note the ribbons
hanging from the bhride's |'_|r_'::,I as also on page 234 Phato |:-'!.' A. W. Cutler.
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where this picture was taken in the streets of the httle villa
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SOME JOLLY SICILIAN BOYS
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THE PROBABLLE EFFECT OF THE PANAMA
CANAL ON THE COMMERCIAL GEOG-
RAPHY OF THE WORLD

By (3. P. Avsnix

HAT will be the effect of the
Punama Canal upon the et
mercinl and travel geography
of the world? Wil it change travel
rattes, stmukae commerce, amnd bring
the people of great lund-messes Hita
vloser relationship
The Suex Cannl, opened in (8O, short-
ened he travel distance hotwedn wWesieTn
Burope and enstern Asia by 3400 miles,
anil in doing so opetied new highways of
travel und traffic, multiplied interchanges
oi merehandise, and developed closer re-
lations between the COecident and the
Odrtent.  The Panama Canal will shorten
travel routes Detween New York and
Yokohama by 3,750 miles; between Mew
Vork sud Shanghat, about 2,000 miles]
betwieen New York and Anstraling aboot
1,000 miles, anl between New York and
western South America by from 3,500
o =00 miles. It will also rerluce the
distunee from Fammpe to western South
America by 3,000 miles and 1o wesier
Narth America by more than 5,000 miles,
Will it also divert travel amd trafhe
from the present estabifished rowtes, stim-
ulate corfmeree, aml develop claser rela-
tinns hetween the people of the countries
thus hrotght closer together ?
Thternational commoerce doubled m he
300 vears following the wopening of the
Suez Camal, and business aml personal
inter-relationship between the Oevident
ant] the Orient was meveased m hke pro-
lmr‘:iuu. Wil similar results follow the
ke shortening of trade and travel rootes
by the Panimie Canal £

WHAT INTEEAMIXES ATEAMSHID ROUTES

Highways of travel on the ocean are
influetved by snrroutdimg conditions just
s are those on lomk  The shorest dis-
tanee between two given points is not al-
wavs the best on the ocean any more
thin s the case on & continent or islaml.
Trite. the oeean surface gives a level

“ynail-hel” for a dircet line of travel,
while o rowe over @ fand surface must
make frequent detonrs (o obtain even ap-
proximute levels for moving great quan-
tittes of merchundise,

Bt there are other important condi-
gons which affect the ocean route,  Flen-
tiful freight supplics, presest amld pro-
SPeCTIve, ititrrr’itm!.gl':allqllil}' of the prod-
ets of the conntries formimg the termini
of the routes, “way sttions” on such
roates, plentiful coaling  stathons and
cheap coul of & quality suitable for steam-
ship engines, and even favorable winds
i eeeatt crirrents ure among the facs
tors contributing to the success of rotles
of travel upon the Odein,

Argenting, for exumple, his ample
supplies of freight, but steamship lines
do mot develop rapidly Dbetween that
coumtry anid the United States: beeiuse
most of the Argentine products are sin-
ilir to our own, and there 15 no reasot
why she should send her wheat anil corn
and pork to this comntry, which has a
surplos of (hose articles, L ub,  tlee
world's greatest producer of cane sagar,
sende little I any of it o Earope, be-
cause that part of the worlld produces
from beets all the sugar ft requires. Eng-
lail, the worlil’® greatest coal exporter,
cends ao coal to the United. States, which
hes nnlimited supplies of her own, 3o,
shortening of distances: hetweon  great
seitinns will not develon steamship busi-
ness unjess the ]irl'n'rhm..-i of the two see-
tone are of such charneter 345 to justify
exchanpes.

In spme mstances; however, steamshi
rotes adjust themselves to locally ad-
verse conditions.  The steamer which
carfes wheat and cotit snd meal from
Argentima 1 Eorope may bring the silks
anil woolens and Tnces of Earope to the
Thited States amd then retirn to Argen-
tinn loaded with agricultural implesients,
tram sl steel tinufactires, aod mineral
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o from the factories and refineries of
this couptry.

THE IMMRETANCE OF CALING STATIONS

Coaling stations am] coal supplies are
dn mportamt  factor  in determirng
routes of travel for stedimers. The sti-
tivns are wumbered by hundreds and
seattered over the entire travel world,
¥et the quality and jprices of the niaterial
which they offer and he distunces Iy
tween ample and cheap supplies have
much to do in determining  steamship
TOLEs,

British coal & the standard for steam-
ships in Europe, the Mediterranean, s
western Asia; Indm, Australia, and Ja-
pan are the chief sources of supply for
castorn Asin ond the westert Paerhie, and
the United States chief purveyor to all
of America and adipeent waters,  Aus-
tralian, fapanese, and American coals are
somewhut cheaper than the English, anl
if the stutipns trilatary to the PManama
rautes were so nenst to ench otber that
the steamship conlid %el supplies at fre-
quent intervals, and thus devote most of
s carrying space to metchandise rather
than to large coal sapplies, the rouates via
the Paramn Canal would offer sprevtal wit-
Iractions.

Coal is nearly onehalf the cost of
running 4 freight vessel, A large share
of the ?r{-igh'r now moved on the ocein js
curried i “tramp” stesmers of from
JAEH) o F0000 “net register” tons eg-
pacity, but an actual enrrying power of
about twice as many tons of dead weight,

To charter a vessel of, say, 3,000 FLE-
ister tons, inchuding the officers and
erew, costs about $200 a day, while the
conl reqeired to rim such a vesel gt the
very moderate speed of 1o miles an hour
wertlil eost alont Si50 per day. For pas-
senger steamers, making higher speed,
the cost of conl is much greater, anil
would probubly be quite as imuch as. ihe
hire of the vessel prd all of her officers,
crew,  subsistence, and  meidenial  ex-
petises,

A treight vessel of the type above de-
seriber], carrving abiout 5600 tois dead
weight and making about 10 miles per
hour, ‘would probably burm sbout 3,000
to 4000 tons of coal an a trip (rom New

THE NATHONAL GEOQGRAPHIC MAGAZINE

York w Yokohama or Shanghai and re-
turn, and if a saving of S1.50 per ton
could be mude by gaing via Panama and
using the cheaper coal offered by that
foute, the economy 1o conl alone might
turn the scale in favor of that roue,

S0 it i apparent that conling statinns,
coal supplies, and coal prices ore factirs
of considerable mportance i determin-
mg the choice of routes where distances
are nearly egual,

THE =priEwe np INFTLUENCE OF ff3rp
FANAMA CANAL

The seetions of the world which may
be considered as probably  within the
“sphere of influence™ of the  Panama
Canul are the eastern andl western consts
af Amerjca, the eastern coast of Asi,
andl the islands of the Pacific.  All of
western America will be nearer to -
rupe than at presemt, and all of western
America and most of eastern Asia and
Oveania will be nearer 10 the casiern

eiist 'of America than at present.

A study of the production and san-
sumption of the various coumdries Iy ing
within the canal's sphere of influence
shows that their vanois products are
tharoughly interchangeable. The west-
erm coast of South Ameries tiffers chiefly
matural products: Chile has | nitrates,
copper, and comparatvely small guanti-
ties of wheat aml other graitis. ‘Uhe ni-
trates are peeded by both the TTaited
states and Europe: the COPPEr coimes 1o
the United States to be smelied amtl re-
fined and the grains are wanted by Eu-
rope.  In exchange for these Chile talkes
mamtactures, and hoth the 1 nited States
il Burope have manufactures for sale
N ever-lncnoasmg fuEntmcs.

The Philippines and the Duteh Fhst
Inilies affer sugar. tobaceo, hemp, el
other tropical produets, and both Enrope
and the United States want these s
pay for them chiefiv in manuFactures,
which form the balk of the mports of
these countries, Australin anid New Zea-
land offer meats, wool, arl hides and
take manufactures in exchange: amil
both the Tnited States amnd Europe want
the wool wnd Hides, and Eurnpe wans
alsa the wheat and meats, and shie, 1%



THE INFLUENCE OF THE PANAMA CANAL

well as the United States, wants to pay
for them in manufactures.

[t will be seen, thercfore, that the
products of the varions sections within
the cannl's “sphere of Influenceé” are of &
thorougrhly mterchangeable character

HOES THE CANAL REALLY SHORTEN THADY
ROTTES #

Wext we minst consider the relative dis-
titces vin the Panamn Canal and other
existing routes, measured hetween great
trading centers, From Europe we miy
take Liverjonl a5 4 representative pomt.
It represents, with a fair degree of ae-
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ctaracy, the il pome for the 1rade of
Eurape,

For the western codst of Ameried we
may consider the chief ports from Chile
to Washington. For the Far East wemay
cansider  Yokohinw, Shanghai, THong-
kongr, Manila;, Sydney and Melhourne,
Anatralin, and Wellington, New Zealaml,
35 more or less within the “sphere of -
fuence” of the Pansma Canal, while
Singapore, Colombo, and the porte of
Il are so much nearer to both Ewrope
anil the United States via the Suez that
they neeil not be considersd i a com-
parisot of distances vin the two routes.

Distasces via Poigimiz to Western Ports af America from Liverpool, New Vork, and Nek
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Ve Phibminjia Tis— J_-If-::-";:ul:_
Val ﬁi"-'l.l ----------------- om = .'r'_'--mf
lqubifiae ... ccconsrissancacananas 0,578
EE.H.E.L-I srdmiRFREFsE AR E R D EE n Eﬂ!l‘.p
GUBVaguil o iionsssiasciesse i 534
Acamilen ... e e e Boty
5 1] [ 111 S T i
Eh.“ Frﬂm'."cifr.l ------- R ?ﬁ.:'n.-‘
Partlamdl ...ccveeeeass siam By |
Port Townsendl . .oeicsiciennnan bt

Cin paaticnd milen )

Avte prtage oo Tiver el

FitHn | B e
sew Vork | New drlrmiie

l Wirw Yk n!-‘l.‘-l-'*ﬂ-'q'l.
1033 4454 2574 3153
EELN] g-4=5 2574 3133
3.303 dreky 2574 3133
2,510 2431 7574 1153
X443 2y =574 2153
LR IR s By | 35N
5.0 4083 2574 Liz}
3012 2333 3,574 LIS
P12 =453 i e 353

Pistonces fram Nete Vark, New Orleang, and

Easiern Angond Oveanta (in naut

eetively o Pivneipal Porls of
ailes )

Litrerpoel Red

I
N YVork  New (rlesss) Liverpool by
ahunriesd:

Tiv win vim

Pz, Trapimitis, roarie: ®
VORI HEITE cvssvensapsampmmimrmesindsspsseasssssaanan 0,708 U210 11678
Shamghil oiioiissssmrarsersssaninnsmminnnnsnmnmmnmns (O ET 107D Lo fmiy
Honpkong ... SRR Ne R T ok h Ry o W - 11 iy S AEF. 0705
El-'lﬁnﬂ.“ P e T T R T F R LR E L L R LR R e l'[;-54H lﬂ*ﬁ 4 Rega I
H:'Trﬂ'.l'lll‘l'l-'l: s dEfERrampEdd b=l e A FREHTEFEFEEERRE N + ll:-l“"l:ﬂt ’:h-l:; 11--‘55-'-
Ejuldﬂli!!.'. -------------------- P ia b d b s e pmd w e 'J].H'l l;:,_.'!_y' l'_f__]‘j:?ll
WI'_'-IHI!ETH[I M e gy e grprag T e gerpepr e pra e 0 e K DR K N S R L & H-E'm ?J.JM Tlr"'J:i"ﬁ

* Vie Suer, sapept to 'l'l'l.'il'lfi-rlll:lil-n- vin Magellan Stmdt,

FILE ADVANTAGES OF THE FANAMA ROUTE

It will be seen from the above talles
(1) that bath New York aml New COr-
fearis will Te =0 mneh pearer to all of
western America than is Liverpool that
we may expect that an increasing share

of the trade of that sectiom will fall to
the 1ot of eastern Norvth Amend, and
(2} that the eastern ports of the United
States will be considerably nearer to Yo-
koharm, Melbourne, Svilney, and \Well-
ington than i Liverpool by her shortest
rotrte, bt (3) that Liverpool will be siill
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nearer Mlongkong and Manit than efther
New York or New Urleans via Panamig,

lt may therefore be expected  that
while the vanal will vve us decided ad-
vantages m the trade with western Amer-
wa arul increase the share which we have
of that trade. we are not justified in ex-
peciig. marked changes in the share
which we shall get of any part of the
Chrient except that with Fapan and Aus-
tralia and New Zealand.

However, the Panamnm ronte < mach
shorters the distanee to (He westérn ¢ OHIST
of America, both from eastern Ameticn
aml western Europe, that we may ex-
pect to see most of the trade with west-
ern America go via Panmms, except -
hapsin case of European commerce with
the southorn [HOFTS ) IIH:" wesl coiist uf
Sotith America,

LEFECT aF THE CANAL OF OUR DOMESTIC
T L

Umie of the most miporant results of
the speming of the canal will doubtless be
finmd n 15 edfect upon the movernents
of merchandise beétween the eastern and
western sections of the United Stotes.
This trade 15 already very large.

While exnet fizuree are s availahle,
the data at hand seert to justify an esti-
mate of about 3 million tons per annum
of freight moved by rail amd abour a
half oullion tons by water from the At-
lantie (Cozst section to the Paclfic Coast
section, anid about an-equal smount from
the Pacific Const seetion and Hiwaii to
the: Athntic Coast section, The suins
piid as freighe charges on these 7 million
tons moved between the Atlantic and Pa-
eifte Coast sections are estimated at fron
250 o 300 million dollars per gnnom.

Uhnly abomt one-fourth of the tonmage
which now moves westward across the
Rocky Mountains oririnates east of Buf-
falo and Pittsburgh, while most of the
remaming three-fourths arginates in the
Mississippi Vallev, which is the great
producing seetion of the country ani
rapidly im:rt-nﬂi'ng its production nl} man-

water rate i paid for the transferring

3 THE NATIONAL GEOGRAPHIC MAGAZINE

uiactures, which are the most TMPOTT
factor in the west-bound teaffie, OF the
cast-bound traffic across the Rockies, a
large share originates near the Pucific
const, especially the fruits, vegutahles,
fisiy, wine, barley, and lumber: but only
part of this reaches the Atlantic coast, a
considerable share leing consigned to the
commurtities of the Mississippl Valley.

At present the: railway rates between
the Mississippd Valley and the acific
coast are but little if any Jess than for
the entire distance across the cantinent,
but this will probably be somewhat modi-
fed when the steamship rates via Pun-
arma become sufficiently jow 1o ottt the
Mississippi Valley e townrd the At
lantic and Gulf ports. Tn the actual cost
of transportation between the eastern
and western seetions it may be expocted
that there will be a marked reduction in
the tonnage rates ¢hmirged.

The water rates between New Yark
and Ban Franeiseo, éven with the pires-
etit hanlicap of transferring to the Pan-

ama or Tehmantepee rallwive and re-

trunsferring o steamer, are from 26 to
(o per cent of those charged Iy the rail-
ways, and about one-third of this present
across the Tsthmus,

To sum up, it seems probuble that the
Fanama Caoal will carry mot of the
freight passing between thie enstern eonst
of the United States anid the western
coast of Latin-Ameries, and it the
shorter distances and lower rates which
it offers will greatly inerense that traele
that the trade betweeh the cnoer finl
western sectims of the United States will
be greatly mervgsed and fransported at o
much lower charge per ton: that it will
sufficiently shorten the distances 1o Japtmn,
northern Chinn, Aostralia, and New Zea.
ind 10 increise steamship service anid
materially increase the trafiic with those
countrics, and that the European coup-
tries will use the cimal In most of their
raffic with western Ameden and {n e
ceptional instances with northern Asia,
Anstrating and New Zealund,



“I'm no clam. But I'm
for this Clam Chowder!”

'1_| “I'm for it, strong. And I'm all the stronger for iL.
1 “The delicious broth makes me think I'm down at the shore
F | again in July with the sea breeze blowing over the beach.

“And the tender clams that are cut up in the broth, the bits
of salt pork and the cubed potatoes and the tomatoes and all—
I O my! It makes me hungry just to think of it. Campbell’s is
a real clam chowder!”

You'll say so, too. Try it for dinner today.

Your money back if not satisfied.

21 kinds 10c a can
A sTararine Clary HeomiiTlmi Auliigutiwine Primtanies
e I Lo L b o] i Yipieom Menlh T o bo
Fiisnillom L opsdin dae Cha B ol Tomutwdikra
elery liglisinee ea W oEgiiialili
Ehiricinn AMock Turile Fepner [Pt \ e iminnlliT nmato

wienton the Geographic—It identifies you."




The Specra/ Kodaks

The high power af their Zeiss-Kodak Anastigmat lenses, the
speed and accuracy of their Compound shutters and the mechanical
perfection of the instruments themselves give to the Special Kodaks
A scope not found in other pocket cameras,

snap-shots, with good light, in a 200th part of a second, snap-
shots on gray days, snap-shots in light shade are easily within their
capabilities.  And all this in packes cameras that still retiain the Kodak
simplicity,

o, 1A Sherial Kaodak for pictures 254 5 415 fiweches, = . 2541
N, 3 oy : = . a% x4 inches, - - 2. )
:'h:l. -.':|.'|. o P PR " -..‘LI.L | -5'-_[ i'l'.r'r|l'_I_ - = ﬁ.5|:|'|]

dppripriate for that Christmas Greft vhat shenld be a fittle betier than 1&e renl.

FEASTMAN KODAK COMPANY,
TR el i Winer Rocuester, N. Y., The Kodik City.
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Caruso and Scotti hearing
themselves as others hear them--

“Mention the Geographic—It jdentifies you.”

|
: i | 5L _||_-,_'|'. Hean l!| !r|_.||.:'|1'|'-.|_|-|| I-|"||'|_:E|II|'|" l|||[|1| !'l.: ||. .'Ll.l'i'i-lll:”-
| means, heaning them abs -'l||.|.=.:':.' as troe to life as if these two famous
| artists came into yvour home to sing lor you, [;1.: "'.iH-%l‘ Records
of these two great voices—in solos, duets, trios, quartets, ind the
: LLutia Sextet 1L ill.hillhlj.' '|':I'1.i|_l1 L0 Vol 1]11'i!‘ L. *-lll]ﬂl‘-.t
nersonality as well as their individual art.
i Hearing is believing, Anvy YVictor dealer in any city in th Tl
I gladle play for sou ’_'- exiiEite Forra del Destine Doy ¥ La
nd Seatts (V0 r Recond B0L) or any otler | e vor wish to hear.
corolne §15 1 2N §20 1o §100,
Victor r.q.r!-l.mg Mu.r.hlne l':-_-l -li:"nm-rirn f'l. J . 5. A
i b LR i




Veteran {;ar Owners were the first to accept this marvelous tire the first
to recognize ithe actual, unfailing additional Mileage and real Protection
against skidding that “Nobby Treads™ give —then came the Popular Demand

i :I E | oy o bl Bisim=atsiaul B -
SORRIMELY hrmes ool uhlalarrical B m garowk who e selected Dodtesd Siates Tires as e stusidnrd el s

Tl tretresmtonn gasguchi rlty Gf e © Xebiby Trend® Tie — s of 11T beld cite proves opnestioealsly Uhat Unsed
hag been wmryesd Ty thebr aldlley uod pnts G0 peevent ki Torres FIrs ane Lsdiy the apocjted staoturd for teal thee
AEetE. Tind th ' dellvge™ st ru tire snd g el ol eanditiona b

I e i — When von it Tumme 1 nltedd S1a1es T I f
FhE Cl e ol e v s AT CIRT CPWC R T Wl 1l Tissasd] bibes Ihrs stialhy :III|'|I|II ;.l-ll i 1I-|r1. LMD E fon B .- I

F i
e Tl feeerrds, Bt spats Fhe dactun] wWEIFE LRl N |||' .
o il 1 ; Tt 1 1 nill 1 -
Frew]" Thres glow mrull Klods of moarts dav- iz mnst dus ol I: fL:I-:LrF.'.'IJIr.' .rn'huy"'_l-ll-.:l-uru-:.-:mrl bedind Fhwwr femnu 1i=s
I . o TER ExErnmere fn Tee i
ke e il i Dhicg mepeiber ol wictrmen sl le s o T o re s 1 -0 @ Beermmomiteus il".l'm:lll_'l-'l-l-rlﬂ' I IT';-: oTaadlTy Aaiden up e &
IFmE

DO NOT BE TALKED INTO A SUBSTITUTE

Yoor own dealer or any relishle desler can supply yoo with United States Tires— N T " |
read,”” ““Thain T .
Swooth Tread. [f he bas sn stock on hand, meist that be get them bor you at nﬂq'.:h—h:r gu in m:hu‘:u]::..i N

Mote This: ~Dealers wha sell UNITED STATES TIRES sell the heat of wvorpiking,

States Tires

Wde by the
Largest Rubber Company in the World
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The Magic Flight of Thought

GES ago, Thor, the champion of
the Scandinavian gods, invaded
Jotunheim, the land of the giants, and

was challenged to feats of skill by
Loki, the king.

Tl‘im' matched -n'Ii-ﬂ].E.. the swiftest
of mortals, against Hugi in a footrace,
Thrice they swept over the course,
but each time Thialfi was hopelessly
defeated by Lokt's nmner,

Loki confessed to Thor afterward
that he had deceived the god by
enchantments, saying, “Hugl was my
thought, and what speed can ever
equal his?”

But the flight of thought is no longer
a magic power of mythical beings, tor

the Bell TElEPhL‘:I'nﬂ"]'.I.EIE made it &

common daily expenence.

Over the telephone, the spoken
thought is transmitted mstantly, direct-
ly where we send it, outdistancing
every other means for the carrving of
MCSSAZes.

In the Bell System, the telephone
lines reach throughout the country,
and the thoughts of the people are
carried with lightning speed in all
directions, one mile, a hundred, or
two thousand miles away.

And becaunse the Bell Svstem so

adequately serves the practical needs
of the people, the magic of thought's
swift flight occurs 25,000,000 times
every twenty-four hours.

AMERICAN TELEPHONE AND TELEGRAPH COMPANY
AND AssOCIATED COMPANIES

One Policy

One System

Universal Service
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Isaac Hicks and
Westbury, L. L.

RECOMMENDATION FOR MEMBERSHIP

in the
National Geographic Society

Ihe Membership Fee Includes Subscription fo the Nuticnal Gesgraphic Magarine

]'.IL":_—"-IT A rmual -I'I'.ll-ll.1!'ll"l'l.|'||P mll 5§ 2200 mrmaal firmbrerebap r|.'_|.r|',-.u|:|I 29 0. 1_.j||._|‘|j_ T I T r.._:-rnh.ﬂ-rl.”.r

250, Pleaws make recoottameees prapalile 1w Sanonsl Cresmgragabiu Snciety, sl iF of ® dislmpee §esi by M. Y, draft,
prosisl ur TEprras grols)

Plezie detach and Gl m blank below aml send o te Secretnry

o the Secretary, National Gesgraphic Society,

Soipanth ard M Lireely &ynifoy 8l

Washington, ). C, :
[ naminale

A didress

Sfor membership in the Sociely.
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“Land of the Sky.”
Asheville, N. C.

America’s nalural winter re-
sarts, replele with eoper-air
p!"eu.-rurm, sporls, and social
enleriainments, are along lhe
Southern Railway—

.|'-_' g e L AL e g |'.I|- R TIRTT,

Dpenn Winver, Delightiul  Clamte,
itdanr Life, Gubfihg, Tenmy, Bl
tnp, Mutaring, Cronjdete Kecreitio ol

Asheville, North Carolina,

Lt G, Adken, & O Cliarles
i & oo Summeraldle, 5, O, Uindeine=
la, S, L "-||.'.—||u|.|.||.I Lan. . Hrumewsci,
G, Javlsonwille, Fhe, sl all

: SOUTHERN RAILWAY OFFICES:
Florida Winter Resorls. =R

PO, e R ATk

Lintedate thrmugl Pulliman Service, in- .':: l':'.ﬁ'!".'.ﬂ'_:..' =t e e
ti.:hnl-.;h Dhvawing m and Stute Hoam T :':II:-_' I.,-'IJ,. '-.:ull g et . s ,,: .
exsi, Particalar  Specinity — Soutbiern otn W Adanad B e Hbodam TR o
Fsilway dining cef service. 18 kot Araide: A Pasl M
Stop-oder privileges wre wllowed on Win. T19 Gt &, Br; Lour. M
tire T ourist T:dr..:tl at Ashewille, M. 93 Lawtoos Boufyoril, Slsmtiesd, 5. 0
and ather points la the ""Land of the Sky." e -
Mo apfre o KeE. fGTE{ -.l“- .__'.-.r. |
.'ll..li.r:l'ﬂl" T-I"r:.' Tiekets now ni '-i!l" hew i '-'! Az lar, Kinh

tarer, )

sSOouUT H E‘.EN HA
Premler l‘:arrie*r'muf

Paper Shell Pecan and
English Walnut

For Zero Climates

I sianda 1o romsey il e crien o ml thr $3d Pardalal or
baipiiitii, o livem fei il Uwtistioli bl with winler lempera-
vieres [ar loluw p=re, must possess migued witnlity,
gl FEED e R | R BIEATIRE (E e ) i Fiil ' ETFIITTT] WA FTrr

e PG EFLL B TINFT Tl liaminy [ i

SOBER PARAGQN qu‘E‘r”E’u‘i:aT?um
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arr Bl Bl npes E=j kel THe Byt od 19

ol ..F'r;-l:. rrn—uu afip thin spring bore chrstmiefs foaf senenn 'Ii lare Ll racinee viternal o
il T=eiciE rir e TN wlieh wn. | ner ....|||J||.. il Rasl Feee= Eilry vis y anadk na 1“ vkl I_II;_“_I
w300, i) baaring ez :-l ot CAUTION - He sirs your trees i:-ql.rn-u.r mnlnl rqpm;hl.mi senl wih tar (i
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The Finest Resort
Hotel in the World
has been built at

Sunset Mountain,

Asheville, N. C.

Open all the year
Absolutely Fireproof

Mr. B2 W. Grove, of 5t Louis, Mao,, as
bullt at Asheville, N. C., the finest resort
hotel in the world —Grove Park Tnn.  Built
by hand of the great boolders of Sunset
Mountain. it Is foll of rest and comfort amd
wholesomeness. The front lawn s the
hundred-acre elghteen hole goll links of the
Asheville Country Club, and with it sixty
acres helonging to the hotel,

The purest water obtainable is piped
seventeen milzs from the dlopes of Mount
Mitchell, over 6,000 fest altitude.

Billmore milk and cream ' exclusively,
supplied from 2000 registered Jerseys on the
cslate of Mr. George W. Vanderhill. It Is
deibtful if this famous dairy i equalled in
the world.

Four htundred one-plece rugs were miade
atl Aubusson, Framce. Seven hundred pleces
of fumiture and over six bundred lighting
fxtures of solld ecopper were made by hand
by the Roverofters.

For the goliorethere pre lockarsand shawer
bath roome, with = forty-fool swimming pool
tlal id miit excellest by the fnest clibs o
erittete, &nel the plavers are Jess than 104)
vards dslant wien oo the linka,

Eppecially avallable for Northern miests in
tie Stciag, Fal, and Wholer, somg wmil
telwrming from farther Southern renadli. OF
(o e all Wihiler Hesort, Persons with any
form ol ruberoular trouble will not be recelved
=t the Inn,

Eatrm—American Plan  §5.00 w day spwirds,
Wirite for Bookles “"C.""

Fall ixfermmiinn and (Zemruee mar 1o obeaiued ar U
Sewthern Kadiwap affres Ukited M bl Crilnda

GROVE PARK INN

Sunset Moustels, Aibeville, N. C,

| | i-m-_‘-df.-—lr‘-—-—-—l—-—-—-—l-w e

The “Boy Problem”
SOLVED!

The "' Raby Grind' Billlard Table is
solving ~ the bov problem®” in many hun-
dreds of homes, One mother writes:

CWhen we attempt to make plain to you
what pleasyure your table has brought to
our home, words foil nsand weean only say,

OUR BOY NOW LIVES AT HOME!"

The ““Baby Grand’ Home
Billiard Table

Male of Mahopnny, Inlaid, Fittesl with Slye
Bl Motarch Cushions, and Twawer which holds
Mhavangy Chitfit,

It 13 equal in '[!I-'.I.Til'lF gqualities tn Hrinswick
Hegnlabion . Talbles, nwed iy #1l the world's cue
expers, Ses Ixb. 3Ext 4x 8 Our Brenawick
"Cotgvertible' -stvles serve nlso  as [arming: o
Liltary Tables and Davenports,

Easy Terms
Complete Playing Outfit Free

The pwice of each tahle 1nclodes complete high-
grade Maviomg Outfit—Coes, Halls, Hrdge, Rock,
Chindk, Markers, Hrush, Cover, Hiles, Book on
“How 1o Play," ic,, ete,

Free De Luxe Book

Beil Lhie comeom or 6 postal el for shohly (TRunbratesl
ek “'ILINlivel e —"T"he . Eliaree Mojpniet, M samininlng  plectiees,
rsrriptiones, Faclory Prices, sindl detalls of Feve-aiosse
.I

lum, This book will licly sobve the pift probibend
+—-'-"l-lrl-l-—_ —-u--|.-|--.-—-|—-—--n-|lr—|----|-.-|l-l-.-+
The Brumswick-Balke-Collender Co. =i

Dept. T, A 62238533 5, Wabash Ave,, Chicsgo

Mirhee ==nd me the fre=colordEnsd mited il —

“Billiards - The Home Magnet”

R T SEEE e
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The Greatest and Most
Attractive Cruise Ever Planned

Loaving New York Jamary 31, 915, by R 54 LENVELAND
(17000 toms | througrh the Conald, arricing at San Francigen she fimy
fur thie opening of the Paname-Pacifie Exposition.

WEST INDIES AND PANAMA CANAL CRUISES

The Victoria Lulse hss been il especially for comistnge i the West Iniffes.  During. Felisry,
LT ] i.lJ'-|'I.'I.| ind A [ .‘ J_:||;1-,|_|;i..:|r|r 16 i 'IF AYL l-_-ll-_‘h ’145 =|I-11?E I]'I-'d P, im'lmli_ru_r Tl I‘Ii]'- LRk L.:.ﬂhﬂ].
Crruises t0 the Tand of the Mbtnight Sun from Tambaoarng during Jusie, July, and Augee,

Write For iffustrated ok gicing Full imfarmation

HAMBURG AMERICAN LINE, 41-45 Broadway, New York

Phitndslphs Hunlani Fitteburgh Chicag MNew Orirans Munriensnhis St Louis San Framcineo

“Mention the Geopraphie—It identifies yow"”



E
|
%

Lantern Slides from Photographs 7z the
National Geographic Macazine

Srj MANY Tequests are being constantly recejved regartding lantern slides

from the copivright photographs in the Giocearare that arrufierments have
been campleted to supply them to members of the Soclety, Shides are not kepit
in stock, each order bemyr mude up a8 roceived, and will be delivered within toe
woeks after receipt of order, nnless therwise ndvlsed,

The copyrirht notice must appear on each slide. The purchase of lantern
sitdes docs ot carry with it the anthority 1o puliltish the pictures and they cans
not be used For advertising purposes

Slitdles cannot be sent upon approvial and o remitiance mnst sectmpuity ench
order, The dlides will be careflully packed and sent by express collect. Prices
in the United States (standard sizel, black and white, 75 cents each: colared,
#1.50. Address,

Dept. L, Natonal Geographic Magazine,
Washington, D. C.

IIIHIIIIIll.ﬂlIIIIIHIIIIIIIIIHTHH{[[IIIHIIHIIIMHIHIHHIIIIMHIIMIE
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BOUND VOLUMES

National Geographic Magazine
For 1913

“That

Mushroom |

Flavor

b mmply deliciog: Flow
& You et ir., |:1_|r G- T Iy

And the botess answered
IJ;J b ey Wil

MU SHRO OM POWDER"

Tl b the *epirnren Bnvoring™ that prves jgst
Lhind: tewch ol evguisitenows 1hal bisti i@iisbhien tha
e T reammmdin piade Trnm the mnsterpicce «f coskery
Uiisnpprnmehosd o wen with Treoilod XSlests, Sauces.
| Soups; Direaninojm, (i 1 THal Comildnat inns, elo
L | |||| ol Frooeh Fledd Musbiromye, debed e Pl
worieed, with all their wondesfial bigvos pvaeTv ],

Chels of wide resawn regard it as indispennable

Il ruuws Fme geacer camend diepnlr yoo we w il UL wongr ard=s
et by VPasce] ety il agm harpss g pald,

| Eighth-poand tins, BSe
Crunrter-perind timg, $1.10
Dae-poupd fime, $3.15

A Fitriwmfir Lrore =zrs asd d i vl
T lifESY memdd an= meo e i e Fesng
fm wr beillal w2f fir o fna wear el N Bk,

CRESCA COMPANY, Imgeriers, 367 Gresuwich 55, New Yark

| _"-.-: Magszme . Eby Wil |.r|||r,_ T Tep——

wortillerfully  inigue ozt Gons

| PN, a2bi 1lhtiieE sl MEEET T L e hes
the SaTisat Ciociartic Slacszisg
Mugurine fi roIl S ke a viilitthen
) pages, with more than eleven Libn

Ireil ommssal pleturos

Bonnd in 1V, Moroceo, cloth sides, 44.00
Hound in Puckram aor Oloth - - ®3.050

A lendta] mpatdber of boanid volumes Yar il
=S VEr, IYLE, TR Falkt il I"_ ITEGT
HEE Al anoe,

We can amlv anpple the sa1y volimm 11

vidus veatr avaulabhle tor Jistmibonou

Al ress
NATIONAL GEOGRAPHIC MAGAZINE

I l|| | G| i
16t ol M Streets Northwast
WASHINGTON, D, C,
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Beautiful Geographic Photogravures

AT TR L T AR o U O T LRI P

e HFSE panoramas are  published s supplements to  the NaTioNaL GEOGRAPHIC
Aacazis b not merely because they are beautiful scenes but by reason of the fact thar
they are hoth educational and amistic, 1 hey were selected from thousands of athers to

LOnvey ﬂ||: maoast fIItTIuI-I_'h't'n"-H-I.‘ jlil;'tllrl'.-. I.II' 11.'4'-]'LL=||.‘I.'fLrl ILI!II.E I'.:]h'il‘:l.:.'l'_l.":'i'-.iﬂ'r cCornei= llf Tll.q:

carth—the preat Sahars, the matchless  Matterhorn, the Panoma Canal, the wonders of

A R"h"fmp i the (Canadian Rockies, :Lrld the Lure I'IF the i'll'ﬁ]l'.t‘lt U-l.':-i'l'[.

‘I'hese pictures can be obtained nowhere else, and will be forwarded unframed or framed,
ax desired.  Atranosements have been made to supply a hmited number artisncally framed, with
moulding specially selected to obtain perfect harmony with the subject.  The best French glass
15 used, they are most carefully packed urid 2 high guality of work pusranteed.

ol BCR oF FRAY IR I8 THE LAMNAERES OEEEE T — |espeerii=. 7 % TN Bnhre

MG R E VIEW OF THE PARNAMA CANAL IN FIVE Coome ihe W INCHES
'II-"- i I'll'l'llll.'].f By muSure il 1S _-:Il'll FEl I:"l_'l:lllll ]

THE DELIVERY OF PICTURES IN PERFECT CONDITION ASSURED

it e e Trmver,’ = o 18 lnches, pholograyveine L Silid W i, om Art-Mat Tesand, resdy for framing, paesd Tuaie]; =0 Czmle
Framed, faen | oupress Colloc |
i e Bye View af s Ponsme Cannl x 15 lochos, [n fve coborw, el for fratming. posd poed, sooonifs ek
Mowpitess Collert |,
T %1 pbeslty ff thie Maftethoim ook i F = 35 R, ramly 1 Framting, pos Ll s cents, Framel. jg-= s Jarrss
I_Illl:l' Lk
Pt Likie of thi Froden [Desert . % 4y fnclies, photogravnre, reidy for oo s padid. %o cents. Framel, fio
| o tiress Cisklsal]
Fhe Stonste il Uee Coaudinn Rockies - ML Bolseon,'” 77 T .44 irichies, gy oemee,  renmEmd, oo § HEp ms Wl |
Fioe aiil Pwrtn Priseciis, ™ aonwasde el Gnahlght hnlffmas, iy = 15 il mnary for from fhgg. 3= Ok, peastpniil. B siised

b Libook gl silver, §odo (Express Lollesd.

Aeldress, Dpipdnrmnst M, SarioNar, Game N P stausdtwil, Wadlnngtom, I €



Picture Machines
for Home Entertainment
are as enjoyable as talk-
ing machines.

d .H'-'llr Bafupi m— o Kfend maal T

Bausch“lomb BALOPT|CON

BE
I."”I-'.:I M5 I.'II.II.I'.IIF.'.I:-

turets tm  Atherics DH Il]“ Hh{“'f'i”g “f pri“tﬂ* ]!J-IIELI[UIH, I'MEE]::I-. etc., ar
af 4] |'||:-r-.-.|:r.'-|r|'|i: f-ljl' ].EI.TI-I'.L"'I'[I Hl.ll:l{‘_‘ﬂ-, 1) YO F.-]"E"EEL

and ophthalmic 1

lenura, microscopes, Many styles to meet eVEry requirement and many
EnEirseErihy msiru. " o i "

n-f.m-, rrmh.----r'::- iy &Livm:-t.a.,n_ﬁ:s over leas scientincally constructed instru-

feldandoperaglare  ments. Photographic dealers everywhere will show
=R BTG eSirflichy ].'Ila- }IL:”_'[ F_I.:.'!]|_|!:|tif':[jrlﬂ..

oratory EquIpneEnt,
Interesting Bolopteoun Booklet **Fun and Betler* o5 Rroueat
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Always Suit— Never Fail
Over 10,000 Kinds and Sizes Made

The most extensive and best
line of Brushes in the world.
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BULLETIN

Issued by the

HAMPSHIRE PﬂPER COMPANY

Makers o

‘W@ﬁﬁme ﬁl
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WHEN YOU GET A LETTER
FROM A STRANGE FIRM LOOK AT THE
WATERMARK

=10U CAN JTUDGE A FIRM BY ITS STATIONERY TRY
Al 1T GOOD TASTE CANNOT BE SIMULATED-A MAN
]| OR. A FIRM HAS IT OR HAS IT NOT-ITS PRESENCE
OR ABSENCE WILL SHOW IN A HUNDEED LITTLE
\Y | WAYS - ESPECIALLY WILL IT SHOW IN THE KIND
xd| OF STATIONERY SELECTED +
WITH GOOD TASTE WE NATURALLY ASSOCIATE OTHER GOOD
THINGS -
OLD HAMPSHIEE BOND ISTHE STAND- LETTERHEADS AND BUSINESS FORMS
AaD PAPER FOR BLISINESS STATION- DO SO BECALUSE THEY WANT ITS
ERY « LISERS OF OLD HAMPSHIRE BOND QUIET QUALITY TO REFLECT THE
ARE WNOT IN BLISINESS FOR A WEEK . STRONG STANDARDS OF THEIR. BLISI:
OR A MONTH - MEN AND FIRMS WHO NESS - THIS PAPER LENDS ADDED 1MG-

ADOFT OLD HAMPSHIRE BOND FOR WITY TO THE CONCERN THAT HAS
DIGNTTY TOQO START WITH -

Send for Liveral Sample
Sothar youmay know O Hasirsmiae Boso, we wall gladly send you some sample
ghpcts showing examples of madern letterheadings. Better snll, enclose ten conta
in stamps and we will mal you a liberal sample box of Ouo Hawmpsime Bown s
nussEsE—i form of paper and envelopes which every businese man should have

both in his office and at home, (or there are many letters that ahouwld express a

fecling impossible to secure from busmess stationery.

HAMISHIRE PAPER COMPANY -SOUTH HADLEY FALLS - MASSACHUSETTS

THE ONLY PATTH MAKUEE I'N THE WORLD MAKTNDG BOND PAFERS EXCLUSIVELY
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[AMERICA'S FINEXT HAREDH OO0
Arirs preaent praer, RED G

hardwood feld.  Insist en itfor interior trim, and spectal order furniure

M s the most notable purchase i the entire
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MEMPHIS, TENNESSEE
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Lﬂmﬁmbile Closed Cars

The Locomobile owner spends more
time in his closed car than on train or
shipboard. In foct, the closed car s
vsed wimost us much as the home.

To maks the ideal elosed car like
the ideal home has been our endenvir,

We have atmed to surround our
closed cars with the luxury and reposs
of the home, to build inte them the
same comfort and safety that s budlt
irtn the home,

Realizing the difficulty of achieving
this ideal, we extended our organizs-
tion to include aristic abibity of
national repototion,

We folt that in order to procecd
equally along mechanical and aosthetic
lini<, extira effort and special develop-
ment were necessary, We felt that
the roles of architect, builder and
decorator should be combined in Gne
arganization,

Another method adopted to achieve
our fdenl hus been to eliminate dis-
tinguishing featutes that would adver-
tise the car at the owner's expoense.
As in the home, we have endvavored
o create distinétion without any savor
of commercialism. Locomobile cars

are essentially  lheantiful  privately
owned cars, first of all. The loco-
mobile carries na label. It asguires

distinetion through a lack of con
spicucus [eatures.

Chur policy to bulld the Locomohile
in limited quantities, not more than
four cars f day, has been a potent
influsnce in working out our idenl of
the closed car.

{inly ene Locomobile in seven isa
closed ear. 1t receives intimate per-
sonal attention and sopervision, which
gives a distinet atmosphere to the com-
plete product.

The result of all these efforts has
heen an increass in the sale of Loco-
mobile elosed cars over nny previous
yoear,

As our cutput i5 Hmited we have
fpwer closed cars on band at this time
than erdinarily. Tocomobile closed
cars are ustrated it a enlor book,
which wa will forward on application,
together with photographs from the
Locomobile Studio, 1 the writer will
kindly specify in which type of closed
body he is particularly interested.

The Locomobile Company of America
Dritlpeport Uonneeticut
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excellence of workmanship
I the most frequent and cer-
fain cause of the decay and
destruction of arls and manu
Jachre _guskin
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The Sunsﬁme Belt fothe Orient
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Why Not

Spend Your Vacation 1n
the Tropics?

KORTA 1ROGO _Ez‘ra"s" Beautiful Hawaii,
Japan, China,
The Philippines

The expense 1s small. Send

. . . : fu;r I:TEL* ﬂ{_:p}' -:_}f “H.El"n.‘i.' ]
";IE:EFLM (RO - 'I'-I'_;I:h"i

. .;_ Toured the Onent for
cBIG (0~ o
- 500

You have heard your friends speak of the
Luxurious Service on the Big 4—the
Magnificent eck Promenades, Spacious
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Unsurpassed Culsine in charge of Mr
V. Moroni, af Intermational Fame,

Now

ts the time to goj the Clment will wel-

come youg your only regret will be you
ML}‘”IFUL]J‘!"- 27U TOMS have not gope long ago,

Pacific Mail Steamship Company

The only Amerncan line Crossing the Pacific

R. P. SCHWERIN. H. M. THOMAS,
Vice-Presiden! and General Manager Acting Genoral Passenger Agent.

General Ofhices: Flood Bldg., San Francisco




COLGATES

SHAVING LATHER
Use if-as you like it

“Centlemera: On Sept 1
1ElZ—dunt 1) dnps sy
hought a Colgain  Shaving
Bidek, wal  acekbng thoe
mhipal mmi:ul shaving
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ing and mover loaves he
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face seratched apad the lLaie
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Wi Krumenncher,

St Leuls, Ma,

STICK
POWDER

CREAM

or it is

SOFTENING
SOOTHING
SANITARY
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.UL lHﬁ'lp

ANTISEFTIC

“1 had trfied pot woorly
Erery oiher well koown
shaving smap belore  wsing
Coalunia's. T enfialdes Cnls
gale s Shaving Fowder s
lzst word wa ithe sabiscl
wined -fe=] ensier afior & shava
wri it mel clisar water tham
wiplh samber soap and the
aaliliihirisnl wee of w  Foos
Ty tbanrn."*
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