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Hamilton Accuracy—A Source of
Satety and Satisfaction

The Chicago, Burdington and Quiney Railroad’ s train,
the ""Commertial Limited,"" is about to start on its Fast
daily run.  Conductor 1), Kelly and Engineer (5. Coaper
are companne their MHamilton Watches with which they
nave timed their runs for years with perfect satisfaction

Familton ’m‘a&[‘l 7

(4
‘** The Raitroad Timeheeper of America ™" J';I; v
‘af
(Wwir one-half (565 ) of the Railrnad Men on -
Amerlcan Rallroads where Official Time Inspec.
ot s maintiined carry Hamilton Watches

Write for the Hamilton Watch Book
"* The Timekeeper’’
] jucturer gfid Jdescnbes the various Hamilon models

LAY gaved Hiteresting wwatici -
I'--".'|'|r|-r|_

HAMILTON WATCH
COMPANY

Lancasier, Peamsylvania
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You've bad them. They
coineon the might before v
T, Ying |.:.|'||.-| Hp  your
things, Y o brpg out y et sl
aty e trunk "I-:Itl start in pack
Youjam. Yougrowd, You
sirieere, And still you have
ta lock wp leivog oot maeh
Yol wihed tn =ke alone.

[hat™s the apgrravation whicly
beings o the fanstods.  In
this summer of 1914 A D Tt
|5 time yoo banijshed themn,

The disgrmm above b5 Cow
servative. It what a
repralar-aiee ** Likly™" Wardrobe
Truank will carmy  withowot

plirn %

crowiling. Any Tkl dealer
will HI:-H:-. dermanetmate. Y ot
this trunk & #o larper than

' worar old one,

How eani 1t hold =0 misch)d
Because every sguate ek s
plierred Lhvr sraieey
board attends to thit.

, And the mving! At the
- trip's end eneh gurmient comes
gut ae nhwrmkled as when vou
I biidige 18 At

Mo Jor shiine @rtiple arth-
metic, appess yon, Toak the
eluthes above o # regular
trunk. Withput okt every
parment winld need prewing
gt the end of the thp

iyl Earrs -
imEer

hasapeine them
||' LN

ierEie |
foor el mennd, heury dout
o gown, and 152 for exch
skcirt or parr of trogeers. Lexvy-
[rigr et this two  msihcoats, 6O
alHartawsiritin, S the inacsingw,
yenee  pressng B owouid  be
410,

Thiis it Takes only a few
iripa for o 7 Likly™™ Wardrobe
Tomk to save 1tn it e ookl

aTEe e

Ty woig wonilder that wo pee
now called upon to. produce
viver 73 different  manlels of
LIk ** Wardrobe 1 'runlkas

Beiiden the tegolir s, we
produce nxtra-deep wardrobes,
pniil]l  wardrobes, anid steamer
wurdralses.

Al eome withour ymgum]ifed
riathice coveriings 5 yiear

i'---- JJ.| : Tr.nt It i
I b oty rrandnroed

How to Make a Good Vacation Better

( and save $4.10 in the Bargain)

rach  slnmsking poisy by O Ladr® qor
nrE o b 1= :_L-.:a. PULAETIHI

—_ ] LLkSr ™  trumdse In nr Einkeg
aiiil ‘&1 8 REAr-EF drwiry s

"Likly Wy ke Trusks :arr
priewd tonme ETILEE e BRL G EmieT
Tkl | oo 2T fa  BELG
entily SHlilstiTses THEA will fAxdl sk
bl | TR = ETTF o CEl rid lni
them and &y b= hmuinEy

This s trede==ik ia & EFETy
picee of  Rikly CTRETS Ly Emihily
1| i -Ir:i =11 Ei FEpE - _.r—' wl [ §
LEfF A& Wphesl gral 1 .I.L'...l.'_.-tﬂ-

E *I-'l'l"-l'j"l AF FEArFAD"EE,

'ee: © Likier" sahilsd helisigs winh
waut frimgsszbles capd  wiled  LIUESE kD
fasries]am Elinucus 'IT50E pay li=
irdes k= I 0 EECIELD 10w I HEEsE™

Dl i,
-y T I-.-||.'|_|' I N DOJF

HENRY LIKLY & COQ.

ROCHESTER, M. Y.
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JGI-IHS-MAWILLE Roofing Service has overcome all
trouble factors known to all tvpes of city or country roofs.

Thiz service, too, poos lurther than perfection of roofing materialz or puarantee. Its dovelop-
menl Jursing BNy yours hes evolved an orgunization 'of over 0Ny  priocip] Service Deanches
throurhout the country. 5o that desless and consuners everywhere have al all UGmes the betietils

of o complete Johns-Manville establishment pearby, maointaining a policy of quick service and close

il nalisfactory bosiess pelabiossliip,

ASBESTOS ROOFING

“The Roll of Honmor"'

IS material easily takes the foremost place in the evolution of roal cover-
inpgs, Il Ei'l.'l"ll u foofl of mperislabile rock al a bitle more Lhan the cost aif
L ]ie L-Em;.lgg{ rricsst perishable mooliog. [ts body s a Talrie
of long-tbred asbestos bound with enother mineral sul-
stanee—grnnine. Trinidad Lake Asphalt—{orming a ph-
ahle stone shoel. It is watertight, will nol cenck or eplit
I winter, or run, shéive, dey or deip [n the hollest
wenther. Requires po paint, gravel, or glag. Sparks, cin-
ibere or {lying embers punnot even seorch . When o fien
sovnrs jozida a bollding, J-M ASBESTOS ROOFING )
provents the flames: from spreading Lo piljaoont strue- .:'. "J.I.E.‘I.--:Ir_.-:r.l:llrl"-.-T ol
tared.  Laid with J-M CLEATS, it s rooling af onoe Pt e | il

iha rols 00 domlly &g

pitractive amd distinel.  The Cleats hold edoos i s vise= pied, and

- v IR 4:.-:.51.. ellminnting the poasihility of lew ko, iife of 1

JII: Tl 'I:-:I'J :_ =

hea mw b

el

-M ASBESTOS SHIN

If]."\-fl provide the J-M features of roof ssfely and seevice and at the anme-time
meet the decorntive demands of residentinl architecture, J-M Ashestos
Shingles wore evolved. The msternl is pom Ashwstanl Fibee and Portland
Cement, molded under hyvdeanlic pressore into o bemogensous mass,  No o liyers
or lnminations to separate. . Uutlesl Uie sl durabile butlding. Cannnot ol
warp, of split. Neod no paint or other preservatives. Absolutely freprood.
Furninhed with smooth edges, 34 inch thick, in gray, Indisn rmd, siste and
mol=d brown: with moph edees, 1 ineh thick, in gmy, Indian red. nod mottled
hrown., Maks the most beautiful and aetintic of all Stangle roals.

J-M REGAL ROOFING

“The Roofing with Life™

M Roofing Service hns also developed the rubilier Cype ol waool Telt roofing Lo a Fllll-tll'. Il['.]F'FI-II.'.IZlI'IIJJ:l-'
efficlency in J-M Hegal Roofing.  Lak] with J-M Cleats, like J-A Asbestos Hoofing, and secamd in
qualidy anly toJ-M Asheston.

Wrte fimardsif! Brunah for Joak Vo, T804

H. W. JOHNS-MANVILLE CO.

Muanufacturers of Asbestos Shingles; Roofing) Stweco; Pips Coverings; Cold Storage Tnsulation; Water-
prooiing ; Sanitury Specialvies; Acoputical Correctlion; Cork Tiling, ete.

Ml by Chicsgn Thetromt Leervrils e Yaork rr.l.l. Franranea
Baltimrre Cimerirsaty Indmnnpstis Al vrnyi e Cimnhas Beriatile
Pty Cleeeland Kanmne Cike Minpanpolin Pl mlniphn SE. Lemala
BTl [iellaa Loa Aspeles Peuw Urlenans Pitadrih SyTariess

Yy |
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Vacation Boos

Send for these FREE BOOKS containing the

practical fictd you need about the best vacstion
places in New England

The White Mouumntaing, the Maine. New Humpaline gnd V)
Db . vy Gt ol Marh Vieyan otk
™ i bt -
skirting five nr.u.:'ru " T ke

Chver 1,000 places Heted,

il ueding Busst 1
R e ey ' g best hotels, boarding hooses

eatrs and other helpful mformation,
Fenud tur them spadny whafing reguan s grefer,

NV N H ATLR.R

Bewton & Malne B R, For booklets amd fiall ErﬂCATI{}N EUREAU

Maltee Central B R infurmation addiess

ETL Beoadway, Bomn ail, New Yaork
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SRFORTTHE BENEFRIT AND
BEIN m,vﬂtﬂ*rﬂm*ﬁs PEDPLE

& il

o sTons [N A R T L ATED B
i T 6P LS & B = - AET F COMEREST
MARLH 1ABTT |§

e e B _ = o - s

‘ s the origing] aned Northern Pacifis
Gardmer Gateway Ry Enie. %o Yelloeson
Park, See Pulplt Termaoe, Liberty

nj, ond other marvelous objects ar Mommoth Hoty Speings; Silver Gate, Golden Gate, Roarmgs

Mountnin and Obsidian CHIT between Mummoth sned Norels Geyveer Baskn, Do ool miss this
part of the Park. | Peponally cobducted excursions weekly from Chicoge dusing

PARHK SEASON: JUNE 15 to SEFTEMBER 15

ctad eighit esnte for desCtptive motier giativs o Afmiorica's Goyseriund 0 pRunniag youlr 1914 vaeatinn ip.

NORTHERN PACIFIC RAILWAY

A, M. CLELARD, Geseral Fassenger Adeni, 5T. M'AUL
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et the full fun out of yewr vacadonin B. V. D. If you're
eol, work 1s play, and either side of the road is the
shady side. In B. V. D. you belong to the ““f Won's
W orry Clul.
Join night away, and you’ll look at life through rose-colored
glasses, with a quip on your lip and a song in your heart.
By the way, remember that /" Athletic”Underwear is 7o B.V.D.

For vour own wellore, fix the B.V. T

Red Woven Label in your mind dnd

make the salésmn sbeee it to vou. Il he

can't or won t, aall gl Own every

B. V. D. Undergarment i sewed
Thid Rad MW vzan Fabel

e e e

BEST RETAIL TRADE

( Prside Mavd Reg. [7. £ Par (0% and
drrmpgd Lo |

LY. 0, Cost Cul U'sdenfuirm and Kuee Lesgth

Hirmiieeee, Ve 7350 81068 and BL L ks diafs
fa - B

W W EL Uedom Baim (Pei T %, A, & 18-07)
ELIHE B N B OHE, 0 00 amad §5, 008 1k Sadl

The B.V. ID. Company,

New Yiork

Rapdees Julling Agencrs 0, Aldrimmabbery, L T
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How much you enjoy
your own boat

Make sure that you at least can exponence the prile
of ownimg onc af thes= trim, :-pf.'t'.'-lj:!.', economueal U
foiat ﬁpc{'_:lwaj: Runabouts: Have one reserved far
vouationce—for later delivery, Graceful —luxunous

relinbile, yet moderate in cost. And smphcity itself in
operalion—no enginser or mechanic on the pay rall,

I vife an f.:l._{.:._u I-|"|-|' irr |'!.'|-|'I||::|!'I_'|' “Duldoors an b Wefer, ™"

~ Gas Engine and Power Co. and |
Charles L. Seabury Co., Consolidated
Launch Depr. Ll Moreis Heights, New York City |

Runabout

! .--.I- I = .I.l.

- n%'.'r__;r'_.r- -
. ,.L_‘__i;!-?'..!'.'.-fﬂé"
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Diversified 6% July Investments

E'I_II'L Sl ' Ill'l m -]ll_‘lLI.].Li I:'lr_ YVour |:'LlJ.L.L:n|-_" I'I'rjrsr_'l:pL'_' !{ }r-l::u !1H.'I-'|E F'r.1n.l _1!..!.1|i1_]]_,_
|:1.1-" IL||.'|. investment 51.'-’:::'..‘ ||.r.1L|.|.d I‘lr'.* your :I:L:I""I' r:mur..rncrlt and YO Eijm._u,l
cORITHT Yo% .-:u_ll' '-'-.:| ]1. a r|_.|.-|.l1'|_'|.H.i: ||n1|.|.'|.-l' FEfiern '|.f "l||'lI.I: |::'l|.|'|r'... TOUr monedy to
k'."l.. ‘=.3||. E'-." &IL.J-'L["-.‘LJJL vour mvésimentn YOou mily InCTeRss thrr_r _afx_-r:.,' uud
obtain interest pavments each month 1n the vear, 1f yvou so deare.

W offer, to net 6%, Fiot Murtpge Bonds dieeetly secured by the highest das of cen~
trally-located orfice and department store butldings 1u the follownng ctico:

Chica g0 Kansas Cit}f Minn:a]}nr;ﬁ Pittshu r;_jll

The bonds thus are well divermified us to lovation and the chivseter of the propertim secur—
s theme L hey matore sermally each yaur from twa to ten yvears, giving the imvystor a choice of
maturitios.  Boing o dénominations of SI100, $500 and 31000, they s svailable for large
ot vinall surme

Tha swoundooss of the securitizs we offer, and the sare with which we ssfeguard the intermts
of oor clismts, ave hest ahuwn |:l'|' the :l.l..'l !:'l.lr il Y EatoF h TR L -|l:||‘-| i_'.—._.J I.'-|'l q_.[- |_j|_J“_|_' Frifze
cipel or iuberest il amy investment purchased of this House, fouisde .J Y v mga,

W rite for our July Cireolar Mo, 502 G

S.W.STRAUS & Co0.

iNRERIAGRATED

MORTGAGE »* BONDBANKERS

EXTARLIGSED AT

STRAUS BUILDIRG CONE WALL STREET
CHICAGO NEW YORK

You Will Make

The Best Investments

I you purchase sectmties which
have met the very exacting
reqiuirements of  ably mansged
institntions: and of tmstees,
prowided such securities can e
hisd nt really atiractive fpures,

Conditions at present m the po-
litical and businessworld aresuch

FoFE R i e i i

“;'_'._h 1“ i : ”_'l.l ¥t I]*': _r]_l penil T:ip de Luxe 1o the moul wonde r_!'u!. tnlerentine
able bonds may be obtayned ; 1 and beautiful lands on earth. Earope, Med-
a particularly nattroctive hasis lerranean, Caoypt, India. Java, Ching, Japan, Phi
) iipenes, Hawniy, cte.  Independent Trips,

AL v earariie BE 1 vl sy Lo Fir=1 Class Throughoul. Sta ansy Lme,

. CRrenadr fis -85, stk FL I:I ary place, etther divection, Tickets good two yeam,

. dm SRR TRAVELERS® CHECKS GDOD ALL OVER THE WOHLD

Writw f "R £S5 Ay Gen Wndhd Ty’ oot

A B Leach & Cu IIRICHS & Co., Gen'l Agte, 5 HRUADWAY, NFW YORK
¥ Charoemen K O, fhseq - Lrilin] Natiwrai | Bk, 5t [oow

149 Erﬂn&wa}r,, H:w Turh

Fohart lupsds, Sa3 T1Ris=s - Rlrsay & Dumoon, Worossg

105 So. La Salle St., Chicago GERMAN
||_| e I hitadel phin I||1| Hng _ LLO.YD
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What the Bond Buyer Has a Right to Expect

sl ol

i

=

In Addition to Reasonable Interest Return

The assurancs of ample secunty Lehind lils biexnads lh.‘uugh recommendation by a repu-
table fnvestment banker,

A l:-.lrr||;alr'||r nsive and sccuraie statement ol the F-E'l-:'-'-'ﬂi-":'q| and financial perndhition of
the propedy. baeed vpon the mmventigations of experti.

Regular and prompl interest payvments at stipulated rates dusing the life of the bonde

The setum of the Tull fuce valie of the honds at maturnty.

A reanonazle morket in accordance with esrsting rnariet conditiona,

A COIpTy ol the report af the latest :[.-|.||n.|r|:1| of the oty upon refjuinsd

Assurance of a connservative ratio of bonded indebtedness to value of properties mongagei

Asstrance of sufficiency and legality ol franchise and mottgage provisions, threugh com
petent legal opinion

A sufficient (SRR LFY -._-;L-I'!. e SRTINngE.

Send for our Circwlar AN S, entitled ™ Haw ba Sefect a Ceond Bond.""  Tha cirealar covers in
greater detail many of Ihe points mernlioned aboer,

N. W. Halsey & Co.

NEW YOHRE PHILABFL PFHIA O AT
459 Wall 5S4, 142] Chewtnu L la Salle snd Adarms Sea,
BOSTOMN = SAN FRANCISCO
Halsiey & Cu., Tise, BALTIM™FL 424 Califcrnia St

Ml iagmiacy L waboimg

LONDON, Halsry & Co., Ltd, CQEREV A, Switzsorland

S TR R LA - : - T ; :

AN

1]

Minnesota & Ontario Power Co.
First Mortgage 6's

A prime investment bond, protected by
carnings of 4 to 1 and assets of 3 to 1,
including 30,000 warer horse-power
completely developed and operated.

Price, 101 and Accrued Interest to Net 5735

A5 far Crrodar 0451

Peabody: lloughteling & Co.

Established 1865 10 So. La Salle Street, Chicago

"Mention the Geographic—It identifies youw™




Tramp These Trails to Sl 4
the Top o’ theWorldin ™

Glacier National Park

Tramp the trails of Glacier National Park this $im-
mer— Uncle Sam’s newest plavground in the Rockies
gl normhwestern Montana.,  Fest ln the moantamn-s piferwed
valleye By coal, glacial streams. Fish for the ever-prosent
moantain oot Climb to the top of the worid —dry kerghts
sinpdded with diamond-dazsling giaciers. s parmmama 0f
inspiring grandeur— lakes, rivers, canyons, pine laden valleve—llés at vour feet.

By 'z:ﬂ':'q lofty mountaln topg DECKON; |"!-' I“:_.il'-'u the sis :I.llil'='_ scent of the jrhes wons yog
1o refreshing sleap, R , o— B rakira.  Mvwoal: Hf wots

T tlindah the Park at g oot of ¥1 to S per der,. Spend &8 mmch thon saogsio denife. TTHv {3
pTﬂFEI.'_.I.I:'.'..IJIIlllul.l.'ll-.l '.Il!.l::, |I-I !.Ih;n‘.l::-.ul.!. Il- ;ll LT €] |:I' Ll '_ Jll!l—' L 'lii'l "-lli]lh:':'_'l '.il-l-. L :Ju'.l W H'I:"| il &rm EEVy
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Watch the "N obby Treads”

On Fifth Avenue, New York On Michigan Avenue, Chicago
On Commonwealth Ave., Boston On Woodward Avenue, Detroit
On Broad Street, Philadelphia On Broadway, Denver

. ) On Van Ness Ave., San Francisco
On Pennsylvania Ave.,Washington Qp leading streets of cities and

On Euclid Avenue, Cleveland towns everywhere

On Every Thoroughfare

see the tremendouz number of “Nobby Tread” Tires on cars everywhere—

ou will find that men who have owned two, or three, or four cars—men who
Eﬁv& E:]Jﬂnm-l:nh:d—"m “Nobby Tread” Tires.

you are buving wyour first car this Spring, have it equipped with

S thh? Tread™ Tires. Etari right,—take the advice of these veteran motor-
ists,—and save expensive, useless experimenting,

"Nobby Tread” Tires

are now sold under our regular warrantf —rperfect workmanship and material—
BUT any adjustments are on a basis of

5,000 Miles

Thousands wpon thousands of vetoran motarists now use *Nobby Tread™ Tires on their front and
rear wheels through all seasons, because they are such phenomenal mileage tires and real anti-alkid tires,

United States Tire Company

.| DO NOT BE TALKED INTO A SUBSTITUTE- Your awn deal - or any refiable dealer can supph
i o/ Tou with "l'-l“‘:h:' I"T&" Tires. i he has mo stiock oo hansl, insmt that he get them For you at onco—
e - or go to anothar diealer,

NOTE THIS:—Duealors who sell UNITED STATES TIRES sell the best of wrerythiaa,

"Mention the Geographic—It ldentiliea yaow'
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GlobeWernicke

| Sectional Bookcases .

NCE books either overcrowded limited shelf space or empty shelves
vawned and waited for books, When one bookcase overfowed, a new
one was purchased, and its gaping shelves were gradually flled. That was
before the Globe Wemmicke period in bookcases. Now, books and their
shelves come together. The bookcase grows apace with the hbrary, This is
the modern way of building a library. This is the Globe-Wernicke idea.

" The Warld"s Beatr Baphs""—1 hia little basklet lists collactions of bonks far
I;'IJI-..-i- I-E'-:L'U.'I..: Brirvbr-d t'l'.l r|;|'|'| Tnies] As r|‘1' Charfes W Fl.l.'l!, tamalsen I:|!||'.I'|:||:.'|I
."|I|.l|:|i.'l'. Jolin Fisidiin, snd Wilkism 0. Howe, Feery booklowied sbonid beve &
eopy. el five with the Giobe- Wernick= Hookcase Catnlng, Sddrcua Lieg, dal)

mﬁlﬂh%ruiﬂh@un Cincinnati, Ohio

& fer= Tirk TG -0 |l lEaay Chlmas  T1)T1E S Walandl 4w 'I'_l:l' rEun JHEE-A0 F 5. LW,
B"""'n‘:"‘ SIIF.IFI'J_ Febakdnhee - Sl Chainul B HunI;u b -85 Feilerd Stiest Emnlanes] LS8 L4 Feannh Ard. 2
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HOME OF
Mysterious Chichen lwza, in Yucatan, Mexico
By Epwarp H.

FaramerLy U, 8, Covstr AT MEuma, Yucaras

HE, ruined group of Chichen Itza,
on. the FPeninsuls of Yucatan,

l Mexico, covers & space of fully 3
siquare mitles.  Ower all this wide territory
are scattered carved and aquared stones
i countless thousands, and fallen enl-
urmms by the hundreds, while the form-
less rethning and outlined walls of hoge
structures fallen into roin are ‘séen On
eVery shile,

Severl massive stroctures of cirved
stone and adamantine mortar still tower
erect and almost habitable, Their fa-
cades, though gray anid haggard with age
and sewned by time, sustin the eloim
that Chichen ltza, 1n the Americas, iz one
aof the world’s greatest monuments of
AntigLry,

The heart of most of the cities of an-
tiguity was a castle or temple; in this
groat American monoment the heart was
i castle and a temple—hoth 11 one,

Az thiz = a popular descriptive articlyg
rather thon o technical one, | shnll try to
redtriam my always present desire and in-
ject only enongh figures to give adeguate
conceptions of size ahd hstance.

A terrpce as broad and level as a plain
1= rajsed 10 fest or more ghove the sur-

roanding: surfnce, boilt up with rubble

anil fintshed with a hme cement—hard,
white, and durable. On this man-made
platn was bult, among other structures
a pyrimid of mine terraces (ste page

A FG RGO

TTEN RACE

THoOMPSON

G ), each faced with milaid paneled
stonework and well fnished,

On each of the four inclined fiaces of
this. pyramid a stairway was boilt 111
feet long and 287 feet wide, with 1oy
stepis rising from the base-level up to the
crowning. platform,

Fach of the four angles of the pyrimid
is formed by the undulating body of a
great stone serpent.  Deseending  {rom
the crowning platform, each umdulation
of the boily marks a pradient, 3 terrace
plane, while on each side of the ourthern
stnirway a serpent head, with wide-open
jaws, carved from a singlé mass-of hme-
stone, rests -on the plane beneath. A
strong man cannot hope to hift the small-
est stone that goes into the making of
this serpent body,

THE CASTLE TEMPLE

All this s simply of the base, the
preparation for and the leadimg up to the
buildinge proper, the Castle Temple (see
page 586). This temple i& nor large,
measured by the standarids of the e
et F.E"L'l".. or ¢voen 11-_'5." that of those ancuen
builders.  Like the heart of the human
body, it wag not large hut impartant.

Built on the tevel platform that crowned
the pyraomid, o is itself only 43 feet by 20
feet, with a narrow level space arownd it
an the platform’s guter edge barely wiie
enough Tor two to walk abreast i satety,



THE GCREAT PYRAMID TEMIPLE OF CHICILEN

"On the roof are ormaments of cirved stane oot 0 coriots angles and pluced like battle
H 0 BE These nrobably sérved as sheltsrs 1o the hahting men anmd protectinn oW the i L
watche i the stars and planets as they troced the celestial arbilz ol read the omens ¢

reviealed” BEF 1rXl. [igFe -:"'-_: =thcl ERT
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O the north, facing a few degrees
cast of north, 18 the Ceremonial Stair-
way, with its two great serpent heatls
leading up the pyramid to the entrance
of the sanctuary,

Thick stone pillars, fashioned alwiys
in the conventionglizdd serpent’ form,
spstaim the carved amd paneled fagade
above the entrance to the outer corridor
and tmner chamber, the sanctvary of the
tempile,  In the semui-gloom of this sanc-
tuary are two square pillars of stone,
each supporting missive twin beams of
thick sapate wood richly carved.  These
in their tum help to support the strange
triple-vaulted roof of the chamber ( s
page BRE).  Sapote wood, ke the Hasr
[rdian tenk, s as strong amd almost ns
durable as stone.

Woiwlen besms, stone piflars, and en-
trance posts are all carverl]l in low relief
(see page 58 )
figures, some 1 mask and bearded, and
all elothed in ornate resalia, with strange
weapons and the Howing plumes of the
quetzal, cover their paneled surfaces.

The symhbiol of the feathered serpent—
the body of the rattlesnake, covered with
the plumage of the quetzal bird—was to
this old civilization what the Cross was
to the Chrstian and the Crescent to the
SATACEr,

Under this symbol the culture hero
Kuk-itlcan (Feathered Serpent) of Yu-
catan, Cwetzacoafl of the Aztecs and
carlier people, was first reverenced, then
dethed and worshipped.

Most of the {*nr'-'irqgs on stone surface
were patmied, but the wooden Tuels,
carved or plain, were apparently  dull
fimshed in thetr awn nateral omlor—a
rich red brown,

Cn the south, east, and west a single
Tagh-vaulted bot narrow chamber was
formed [=shaped. with sapote lintels and
carved doorwiys facing ench of the stamr-
WAV

Large serpent masks, each flanked by

suriken pancled squares, are the only or-

maments of these three facades, and, ex-
cept that on the western fagade, are
placed directly over the entrances, The
mausk of this western fagade is several
feet to the south of the entrance,

This was not o random work, neither

symbols and human

]

did the conformabion of the stricture
make this lack of symmetry @ necessary
fauit,

Iz it true that the ancient builders of
the East were wonl (o leave gne sione
missing or ong carving misplneed in an
otherwise perféct work because only the
Supreme Cme shoul] produce periection |

O the roof are ornaments of carved
stone cut in curious angles and placed
like battlements. These probably served
as shelters to the fighting men and pro-
tection to the priestly witchers of the
stars and planets as they traced the celes-
tial orhits and read the omens thos re-
vealed,

THE WOUR. OF ﬁl.'."'l-'Fi!.IEFl

The writer stood apon the roof of this
temple one mormng last December just
as the first Tays of the sin reddened the
distnet horizon,  The moming stillness
Was ]:rufﬂuml,, The notses of the might
had censed and those of the day were not
vet begun.  All the sky above and the
earth helow seemed-to be breuthlessly
wititing  for something—just  waiting.
Then the great round sun ciane up fam-
mng 5lpltndiui|].r. anid mstaptly the whole
world sang and hommesd. ¢ birds . in
the trees and the insects on the gronwd
sang in a grand Te Deum.

Nature herself taught primal man to
be a sun-worshipper, and man in lis
heart of hearts still follows the ancient
teachings,

Arpgentle brecze sprang up, and then he
seemed to be upon a sea-bound rocky
promomtory, high above all things, The
cilm sea surface stretched away to where
the skyv-line met it, and there they fused
into an opalescent something, seemingly
born of the union of & rainhow with the
white sea-foam.

The sun rose higher and the sea of
mist dissolved nto nothingness. In its
plice wis an ocean of verdure, with a
fonm of brght blue Aowers, the hloom
of the jungle morning glory. As he de-
scenided the steps worn by the sandal
tread of o thonsand years, he thought :
“Can this world show 3 more beautiful
gight ="

From the northern edge of the Jevel
terrace at the base of the temple pyra-
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WOODEN BEAMS ANTH EXTUANCE POSTS ARE ALL CARVED IN LOW RELIEF

Waoorden beams, stone pillars, and entranee posie are all earved in low relief.  Symbols
| v fgires, weme 1 mask and hearded, and afl elothed in ormate regalia, with sirange

weapans and the flowing plaomes of the guetzal, eover theit paneled surfaces™ (see page 387).



SN

mid A raised causeway, 25 feet wide and
macadamized, extends northwanl 300
yards or more to the Sacred Well

THE SACHRED WELL INTO WHICH PRISHN-
ERS AND MAIDENS WERE TIIROWXN

This waz the Sacred Way, ahd in
times of pestilence and drought solemn
processions of priests, devotees with of -
ferings, and victims for the sacrifice
wouni between the snike-head columns
du-.*m the loug, steep stnirway of the

fe and alonje the Sacred Way to tha:
drtatf[ul Sacred Well (see page 501)
The weird music of the fHute and the
shrill notes of the whistle mngled with
the dromng boom of the sacred drmm as
the pricsts, the devotess with their offer-

ings, and the nobles grouped themselves:

on the brink oi the well,

Then from the platform heside the
shrine the offerings from far and near
were tossed ing and hnally the prisoners
of war and béutiful maidens, drogeed
with the sacred ambrosia Balche, were
thrown into the jade-colored waters as
expiatory offering to an offended deity.

Could this deep old limestone water-
pit, the Sacred Well, be given a tongue
and made to téll what 1t had seen, what
world romance could egual 1t |

Severul hundred [Ef.'_t to the west of
the Castle Temple, and on the same ter-
race with 1t, rest two greal parallel moles
of wlid masonry (sce page go2). each
feet Tong, 34 feet wide, and 235 feet

o -

a2}
high

etween thede males i< the Cerempnial
Court.  This level cemented space was
probably the theater for the performance
of certain rites and games of 0 ceremo-
nial character, like the Astec game dedi-
cated ta Tlaloe,

This belief is borne out by the fact
that at a distance of 6 feet from the level
upper surface of the mole two great
ringe of stone were firmly fixed by means
of tengues into the perpendicular wall
surface directly opposite each bther,

One of these rings had either fallen
cut of 1ts place by 1its own weight, or
more probably was dug oot by native
honev seelers, and now lies ]:'.Irl:l'-rl_T"l.ti:'
but whole, oo the ground beneath. The
other yet stands out haldly from the

THE NATIONAL GEOGRAPHIC MAGAZINE

sheer wall sutrface, and the emtwined ser-
pents carved on its anmutlar faces are stll
cleariy visible

To the north and south of these great
moles are the half-ruined remains of two
smadl temple structures (see page 504,
Shrine-like, they seem to guard the en-
trance to the Ceremomal Court ; but the
themselves, their earved walls and ur,'uE
umns tmme worn and beaten, are fully
exposed to the wear of the elements,

THE TEMPLE OF THE TIGERS

(n the southern end of the eastern
mole rests an edifice, ke a casket hold-
ing jewels, that in time, as the fact be-
comes known, will hr in itself the object
of distant pilgromag

It 15 known as !‘.hq: TE-mpIu of the Ti-
gers (sce pape 5659 from the sone band
of handsomely designed, artistically exe.
cuted  japusrs thay,  alternating  with
chields, omaments the southern faee

01 course, it 5 onderstood that the
term “tiger” 15 a misnomer as applied 1o
the great Felidhe in Americn; the jagpmir
'mf_f 10! the tiger is meant. The term

“tigre,” meaning tiger, was probably first
carelessly given by Spanish adventur-
ers to the jagune from Asia, and the
name was thus wrongly perpetunted
Americi

The entire front of the Temple of the
Thigers has disappeared, Fractured and
wedged apart by the growing tree roots
at the apex of the roof, the overweight
of the richly carved fagade toppled it
over Tt the space beneath, where it <till
Jies 1 a formless mass,

Two large serpent columns, with open

wws aml bulbous teeth, are 5l in place.
These once helped to sustain the fallen
fugade, and probably served as the mass-
ive fulerum that tossed the mass of
stone and lime free from the platform in
front down on the level floor of the Cere-
monial Cowrt.  These, like all the other
serpent columns, are carved in the con-
ventionalived erctalid shape aml covered
with the conventional quétzal plimes,

The square end pilasters ui! the outer
entrance to the inner chamber are en-
tirely covered with sculptures in low re-
lief. Like those upon the pilasters aml
columns af the Castle T-n.':mpl-r,, the prim-
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THE HOME OF A FORGOTTEN RACE 08

cipal motive on each panel 15 a haman
figure elaborately  costumed g bril-

hiantly pamted.
MAVAN MUEAL PAINTINGS

The wall surface of both chambers
bear traces of having been once coverei
with mural paintings. Those on the
walls of the vutér chamber have becomi
entirely obliterated by the erosive action
- uf the elements. Thase un the walls of
the fner chamber are in part obliterated
by the excreta of bats, and still more by
the vandal hand of man.

Enough yvel remains to make this little
chamber the tepository of the hest-pre-
served examples of the mural paintings
of this ancient Maya race at present
knowti,

The best-preserved portion represents
a hattle scepe.  The attacking party, with
atlatls, spears, anid shields, are seemingly
pssaulting a cily or some large center.
Above the 'I'l-..'l.!t:ii:ﬁi:h.’r can be seen tier
upon tier of houses, and amid them are
woren  in  agonized postures, looking
down upon the fighting wariors.

To one side is the symbotical ¢ of
Kuk-ul-con, with lghiming-like * yellow
Aames issuing from his mouth, the sign
of Jefance and also of war, Many other
scenes and portions of bgures are de-
picted, but the battle ssene s the cledrest
of them #ll at present. The hgores dre
done in a clear, easy style, vigorous dmd
Lrise,

Belonging to this same temple, but on
a lower level and buailt against the east-
ern-will, is a chamber 22 feet long hy 10
feet wide and 15 feet high.

The front of this chamber also 15 de-
straved, and in practically the same way
a= that of the upper chamber, A portion
of the end walls and a Inrge phrt of the
rear =till remmin upright, (dee page 306),
andd the soperh wall seulptures they hold
upon their surface are fortunately stll
left For study amd comparison,

Clepriut  featores, well-worled  de-
tails, artistically executed and well car-
ried ont, show the skill and spirit of
these aneient artisis. The carvings clearly
represent the performance of some re-
Bpious rite or ceremonial  dance. Fin-
twined about the series of masked and

conventional figures are the serpent sym-
bol, that of the swn awd apparently that
of ram and water.

Description is nearly iseless inosuch
cases as this ) ouly photographs or draw-
ings. can adequately represent the work,

The fisures were oniginally painted in
the conventional c¢olors, with the ever-
present deep red background.

Portions of the 1wo richly carved
spnare pillars thot ance helped 1o sas-
tain the fallen front, and between them
a rigid convenbionalized “tger,” feem-
ingly & kind of ceromonial sei, complete
all that is now visible of this chamber

Half ruined as 1t is, the Temple of the
Tipers is a treasire and o hoon to stu-
dents of the Maya civiliztao,

A MAVAN DPRISON

South of the Temple of the Tigers
liez the beautiful little structuré known
to the natives as the Chichen Chob, the
Prison (see page 508), probabily the miost
perfect existing unit of ancient Maya
architecture. The pyramid supporting
and the stairway leiwdmg up to it are al-
most ntact, the anglés and faces of the
edifice itself almost perfect

Within the chambers sme of the
wooden cross-heams are still in place, the
miril paintings on the lard - finished
walls are evident, although nearly ef-
faced : bat the long bhand of well-carved
hteroglyphics that exten] entirely across
the wall opposite the doors is as perfect
and delicately elear as if carved hot yes
teridny,

To the southeast lies the Round Tower
(s¢¢ page (00), a strange strociure,
urpgue i plan and outline,  This edifice
rises hke a turret, a0 feet amd of equal
diameter, from nesr the center of ater-
race, 20 feet high, 220 fect long by 150
feot wide.

HUMBGLLT § SURPRISE

Ttz purpose is at present tokaown; but
from 1ite comstruction, anmniar chimbers,
winding stairway, and the position of its
ot looks and ontlets T believe it to hove
beent an ohservatory, an edifive devoted
1 the sindy of the celestinl bodies. It 15
known that the aneient American calen-
dir syatem was so acousately developed
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Fhor by Edwnrd H Thompean

THE TEMPLE OF THE TIGCERS
The hand of handzomely carved Jaguars, alternating with shields, can be discerned ne
toe top of the building (séee page s00).  “Half roined as it =, the Temple of the Tigeors

Vtremsore and o boon to studentd of the Muaya eivilismation™ (dee text, paee ot).
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THE HOME OF A FORGOTTEN RACE

that Alexander Von Humboldt was for
# time incredulous of ite native orgn.
The learned anes, the wise men aming

these people, were astronomers; not mere.
starsgnzers, and there pre those among

the Mayas at the present day that have a
ﬂtrprlsmg native Enrm ledge of the celes-
tHal geography, as well as of curious
properties of certain roots and herbs on
the earth beneath

The present conical form of this edi-
fice, the shape of its cluimbers, and above
all the pecnhar mner stairway wancdmg
arcund ooaoll center, have caused the
natives to call n, m ther vernacalar,
”"I"II.: Huuse of the Snal,” and this nume
in its Spaish dresg chings to it now, As
the Caracol (Snail) it 15 best kaown to
the people of the region, and under this
pame it s shown to the curious and the
visitors from afar,

THE “suNyvery'™

Nearly half a mile to the-south of the
Castle Temple mises the majestic ale of
the “Nunnery " (see page 002). How far
this name accurately indicates the onginal
purpose of the edifive 35 ot known ; bt
we do koow that among these ancient
people a certain social orgamzition ex-
iEted, resembling in a modibed form the
socteties of monks and oums.

How much or how bttle of trath is m
the fame we may not know, but the el
fice fself 15 probably the most ancient of
all the structures now standing. How
ald no one knows; but the fact s evident
that the centrul portion af the structore
was ol and time worn before the pitted
surface and dolled angles were burwed m
the plastic mass of the newer masonry,
Then in time this, ton, was hidden under
the present walls; new and clear lined
then, hut now y and seamell by time
amil the elements, and this is a land
where the jee never forms, the frost
never rises, anid r.|'1':|*'r:|n:__f-,l- is more evident
than dampness or nwisture.

The facades of these later portions of
the great mass of stone and lime are
wonderful examples of carved stonework
and ancient  American  symbolism, |
doubt if, taken as a whole, their equal ex-
1st3, The photographic views show this
in § measare, and only m p measure,

ol

The true beauty of the carvings aml
the perfect proportions of the structure
can never be fitly shown until the debris
that now hides the buse and destroys the
true symmetry of the edifice i3 removed.
This work should be done by competent
direction under supervision of the pov-
ernment.,

Two small one-storied edifices; in the
nature of  detached wings, are on the
right and left of th: building proper.

Umne, known as “La lglesin” Church, is
still quite perfect, and the symlwplical fig-

ures encrusted on s 'hlﬂﬂj. worked fa-

cadle have long been objects of study
to the student and of curiosity to the
profane.

The other 1s a still smaller structure
of ordinary design and no apparent
points of special interest.

A wide, steep stairway, with the very
narrow steps and misers common to the
work of samndal-wearmg ].iﬂ:l.'lp]l..-, lewds up
to the important secomd story,  This por-
tion of the structure sets back frnm the
face of the lower one, thus leaving an
open level of some 30 feet wide,
broken m front half way by the starway
leading up to the third story.

Thc lateral northern face of this up-

r second story hits two true entrances
into' perfect chambers and four Iarge re-
cesses i the Tront walls that are either
blind doorwavs or once true entrinoes
into chambers formerly existing in !T1l:
original structare, but later filled up 1
nmE’r.- asolid foundntion for a third qlnr}
directly ahove. When this was done the
doorways remamed as simple miches, and
over these a fivmg buttress (iee page
fx03) was thrown as i statrway to the
newer stracture above, This s my hy-
pothesis, subject to modibcations  tht
future mvestgations may make neces-
sary.

The stone lintels over every entrance,
existing or blind, built into this face of
the end walls are covered with hand-
some, still legible glvphs,  Clearly legi-
ble ioidesd, but s wnreadable as 2 sealed
hoolk.

Undeciphersd  and  mysterions, they
are the pleasoare and despair of those who
seek to solve the problems that they hpld
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THE HOME OF A FORGOTTEN RACE

All the chambers within this second
story of the edifice have within the wall
spaces opposite the entrances various
wiches about the height of the entrunces,
but harrower. None, even the smauller
chambers, have less than two, and the
lung, narrow middle chamber on the
south face has five,

These may have been doorways, orugi-
mally giving entrance inta the primitive
stricture, closed when the central por-
tion was made mto o solid core ; but vari-
ous circamstances, among them being the
presence gl position of the recesies in
the walls of the end chnmber, cause me
to throw aside this hypothesis. To me
they have all the appearnnces of having
been true miches,

THE RECORS OF THIS ANCIEXT PEOPLE
WERE DEETROYED DY THE EPANTARDS

They give, in the mind of the student
of these old structures. the appearance
of haying been repositories.  Perhaps
within these niches were storéd the rolls
of parchment; the folded books on deer-
sk and agave paper, the plans and rec-
ords, and all the written lare of this city
af the Maya wise men, the ¥ltzpes.”

Who knows buot their contents formed

wrt of that funereal pyre of ancient
Mava literature maide 'f:}' the zealot,
T\Lﬂﬁ:P de Landa, on the Mani common

De Landa, sceimg on these old rolls of
deerskin amd volumes of maguey paper
stgns that he could not redd and svmbaols
that he could not understand, concluded
that they were cabalistic signs of a dia-
bolical nature, and caused them, together
with many other abjects of inestimable

vitlue to science, to be destroved by fire

on the public square in the Pueblo de
Mnni.

At that time the eld chroniclers 1ell us
there were destroyed 5,000 idols of dis-
tinct forms and sixes, 13 altar stones, 22
stomes, carved and of small sizes: 27
rolls of ancient hieroglyphics an deer-
skin, 197 vases of all sizes and patterns,
and many other unrecorded ohjects,

An ancient Spanish chronicler states
naively that the natives who witnessed
the destruction by fire were much af-
fhicted and made a great outery of woe

Is # to be wondered that they made a

At

great outery of woeF They saw not only
the sacred things calcining in the fervent
heat, but also the written lore, accunin-
lated knmowledge of their race, EOEng up
n smoke aned red cinders.  Naturally the
thinking ones among them “made great
outlcry, '

Around the commers and on the -
broken portions of the smooth, hard fin-
1sh i the recesses are traces of broad
red, blue, and green bands forming the
paneled outhnes for the detail fipures
within, On the ceiling in places are sull
the fragmentary outlines of houses, trees,
city walls, anid nondescript animals.

O the inmer walls of the eastern end
chamber ean be clearly seem the mmpress
of the “red hand” another of the un-
solved problems.

The third upper story is small and pre-
sents the wdea of incompleteness, althoagh
its state of ruin prevents the last word
being =aid until excavation and nvesti-
gation have taken place under some comn-
petent person,

The last and least important of the
seven structures yel stunding 15 the so-
cialled “House of the Durk Writings"
The structure 38 o huge one-story edifice.
Large Jorest trees grow over its flat roof,
and were it not for itz vertical wall faces
of well-carved stone ane could casily be-
lieve that he was treading the primeval
igrest floor,

The name, Akab fzib, House of the
Daark Wniting, was given to it by the na-
tives becanse in the gloom of an inner
chamber can be seen a lintel of stone,
covered with glyphs and having on its
under surface a seated fipure in the act,
apparently, of offering up some kind of
burnt sacrifice.

This ends the lst of the still existing
structures; hut the wonders to he séen
rostrate and those hidden have not yet
wor mentioned,

We have not mentioned the sepulchers
of the high prieste, 9o feet heneath the
crown of the pyramul, 50 feet in the
solid rock: the rock carvings: jagnars
carved on the ledge surface; the great
natural well from whence this ancient
city received its water supply : the caves,
with their prehistoric defenses, stalac-
tites, grottoes, amd pools of clear, cool

L
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THE HOME OF A FORGOTTEX RACE

witter—these amd nuny other things we
have the desire to depict and describe,
but time amd space forlbad,

WITEN WAS THIS GITY FOUNDED?

How old is this great city of stone-
built temples and mytiad carvings?  For
vears we have sought among s fallen
calumms and toppled walls for that which
would tell us vlearly of s age.

To o vertain extent the search has pot
been in vain,  We lave found a tablet
of stone covereil with |1'-|:_f'[‘[lg|:||'1'|[I5. arld
grong them are swgns that fix 5 date, an
epoch.  Reen mimds and tramed are now
at work on the tablet, and the tue moy
nat be far distant when we shall lamow
whether 1t be 2000 vears old or liss, as
sepne  students  clom,  oF Over 11,500
years, as claimed by Le Plomgeon,

The margin between the two Vpuesses”
s cortaniy wide enough, '

Meanwhile, tke the Sphyux in the
Fast, the gray, oll human fices carveal
high on the massive wiills gaze down un-
changingly, nnmindful of modern man
el his futile guesces.

We have perliaps more mformation on
the early history of this anoent group
than we have -.:? uny other ceénter of the
Mzava eivilization,

at as that keen scholar, the lamented
Pr. Thompson, was ford of impressiog
wpon fins pupilss “Goentlemen, mnforma-
tion mmay or may oot be facts, and unless
it be of proven facts is oot knowledge,”™
Even “information” concermng  these
aneient bwlders aml their builiings is
only foo seanty. 2wl actual proven focts
il more o

YHE LEGEND OF CLICHEN 1TZA

The earliest information  coneernmyg
Chichen liza 15 glven in o carions doen-
ment foand by Don Juan [hoo Perez,
Yuweatan scholar amd antiguarman, among
the dasty old records and archives in the
Town Hall of Mam,

The document conmences thus: “Lui
u trzofan katun lukei 11 caly F"I]I'I'.IEII
Nonoual”—1 might continue on 10 this
way for some time, but all mght niot un-
derstand the text as cledirly as could be
wished. In fact, the fear of a sudden
rujiure of relations between writer and

Lyth]

pender induces me to forega, bd m place
grve a hroad amterpretation of the an-
clent writings o those parts where allo-
sion 15 mude to Chichen Trzm

Transluted, the doctment commenides
thus, the brackets being my  interpoli-
NIRTEES

“This is the series of cpochs thal
elapsed from the tite of their deparure
from the hoose of Nonowal in the hod
of Tulapan.

“Then took place the distovery of
Hacalar, Sixty vears they ruled i Baca-
far, when they caime here,

“Pharing these venrs of their govero-
ment of this provinee of HBacalar oc-
curred the diseovery of Chichen ltx.
120, vears ‘they ruled i Chichen T,
when they left ot aml went to Champ-
tur, where the Itmaes, holy men, had
hottses, _

“200 years retgned the Itzes m Cham-
patain, when they abandoried o oand re-
turtied o seareh of their homes,

“For several epochs they hived mnothe
wooidls and the caves, undér the unin-
habited Hilks.

“After forty veirs they returned to
tieir homes (Chichen Itza) once more,
an Clhampotun knew them oo more.

“Pwn hundred years they reigned in
Uxmal, Chichen [tza, Mayapan. The
povernor: of Chichen Iza [Chac xib
chacl wias deposai] beeause e mur-
mirred disrespectfally agminst Tanac-eel,
the governor of Mavapan. Ninety years
lad elupsed, bt the tenth of the Sth
Abau was the vear i which be was over-
throwm ™

The unknown nitive writer Eeeps ong
but 1 will stop, as he mentions Chichen
liza no more.

Neither the name nor the history of its
writer is kuowr : lint from the perfect
commani of hoth the native vermsular
andl the Spanish letters it would seem Lo
have been the wark of an educated pa-
tive and written within a few decades
after the comguest, This would not e
strangre, for many hright young natives,
sons of the nolles anil of the Teigring
frmnifies, were tiken by the church or by
fitgh lay officials and educated in Spanish
learning.

Thus Cispar Antonio Xiu, the lineal



I6E aful fpxa) ass) Sy Adagn gt steespredid WL RALGW ©F M3a% Otfw kil 10 Jiedsop pun oan vl gy an
LS .___ LR Ao} PMTaR W ER .|__. .._.! FL1AT). B85 1N _ _ WA S L) ....__ M AL SUTEED ___ EER s :...__ ___. W |Rada ... S1H
B3 Sf0L . BERINE] TpRligd) o d O BUIIRIND "23UTIIND LiaAad J9A0 iajue] alogd a1 . ALY 5T DALipe a1 jo

U SAPI MO R RIS (0 UMOYS AL B BB U SN o jo stoqaodosd 1aEaad 9 PUE SO a3 J0 Apgeq aua) 2] |

= ’ ) R AT R ¥ " " 3 3 n - !
rerdenain f, (31 e s A alo,d AHANNMAN WL 40 38 MISTIYW TITL

-y :

|r._._| .

Sy A S




I'HE

i | | i

'il'-l i I|.|;|'|.‘| (st !.:I

1 !. .!:1_|_'i| 1

Failinag

1o the device of writinge out, 28 his mem-
iy STV 1 I.” -_.:r:'- 1y :'|||"r-|i|_" LE] :
anctent history, and then, with native sul-
t ]t o hide the documents tinder those

=

1
|I..| |

| REY

binpt yzed

NMUTEN] VAS
ST

"% e LT |

i B! vl A NVILS

] I| "|||'| ]I.-_ll

Felfr
111 !
[ e<ctaomn
with thi
[11sd ]

. e |.|. "'-I." J LR

cilueated 1y

I}
II
|| i "|||.I
I {
n =n L}
gl 1 =N |
. o=
B R AL
4
1
II

d e i 11
Y NR

Extlilx
III-'EI.I-'

hirtl, pring

to perpetion

i § o EE L | I, = ¥ s paa™ - e
Oty O 1S [PECNE, ||_l_-. e

T L _-lll__l
T [LFie =t Plsd] psway and oo l.'lill-' ke
to be safe and ondisturbed antil
f:ir laten

I|”'-|-' 15 [ 51__'-' il af U haclien [ten thint
has secmingly more of the mutedal of
il ITISIOTY. B NLS |!:.__| | §| '|.|| |'.!'_'.I|'I-
re wsually thought to hove vE o oall

eits, At 1% eenminely  rommantie  and
carth repeating

'HE LEGCENT 0 INFR

Canel, the impetoous voung ruler of
Chichen ltza, was deeply 1n I with
heautifal maiden, dawrhter of the raler

f a distant pro
B
|:.- I1NOUENeEs on

i ) i
AEFIIAT LTI Lk I

2511
el

honr
e I 'Ill I.III:.I |_|I-_ . |

L

lnngre

TVRETAE o

o]

ar]  orrutiline

NUSITE

i

hinters.

Ilen Jog

biizarme



HIE THE N

entangled 1 a snai'e clivse Desule lam G35
h_l.' /HY r:‘mtmn-h:ﬁ'-, hap[nh m!.h-!.ﬂg. e
ing that 1ts big, soft cves were like those
of the maiden he loved, he loosed s
bonds and set it free

In the midst of iz amorous musings,
as he gat in his chomiber ooe day, 2 dust-
covered rinner came up to the palace
entrunce and rattled the saunding shells
before the curtains for mstant entrance
on the ruler's service.

The news he brought drove the young
ruler (o desperation,

The Batab of a neighbormg provinee,
and one far more powerful thom he of
Chiclien Itza, had married the maiden
that Canek was 1o take to wife.

For a while no raging japuar robbed
of lus mate was more furous than
young Canek: then of a sudden he grew
(uiet, cool, and seemingly calm.

S0 his warriors remembered to have
seert him when they fought an old-time
enemy, killed his Bghting men, and de-
faced his temple, and they jeitiently
waited,

The night came and with it a hrooding
norther. Darkness as black as the hate
il the heart of Canek was all around the
=tent ranks of the swatily moving war-
riors.  The lightning fashes, as sharp
and hot as the anger thot Hamed in the
Canek’s breast, played over the ghnting

inte of crystal an the moving forest of
inces as they neared the éenemy’s city.

The ever-burming flames on the top of
the distant temple gleamed redly, o)
black smoke went henvenward in m-
creasing volume as the priests bhomt
great haskets of copal in hmmr of their
rialer's martiage.

Canck and his silent warrinrs canie
swiftly onward, meltmg into the dark-
ness of the shadews, hiching from the
lightning flash, leaping abead hke deer
when chatce offered, Rurt‘trv had taken
the city with all ther was in it and held
it hard and fast.  Even the witchers
were dronkenly grumbling over the fate
that kept them out of the carousals and
in the darkness, As the black and mov-
ing shadows reached them swiftly they
soon were qutel and out of the darkness
for evermore.

ATIONAL GEOGRAPHIC MAGCAZINE

THE INTERINEPFTEDY MARRIAGE

Anid the deer-eved woman—a wife, yet
sull o marden—was she happy 2 O, who
knows! [t may be that her eves were
ot pam shadowed : that it was but tlie
dim light of the wild wax tapers in the
parrow viulted chamlser, and it moy be
that which glisteneil on her drooping
kishes wits but the fAashing of stéay lght
beame fromn between the entrance cur-
tnins. Who knows?

Merry were the wedding puests and
well drunken most of them. Maore than
nwné? was the bridegroom, who drank

st of them gll. His brain was

soidden, IIIr- limbs  rebellions, but his

tangue; though thick and elumsy, still
rtnmni:ll:ﬂ to s call,

Sodden brain and  clumsy  tongue

worked together us he mumbled boedd by 2

“As fur the Lord of Chichen Ttau-
poor lean dog—Ilet him take his pleas-
ure howling at the moon tonight! Be-
fore 1 seck my wife's varesses m her
Mary- curtnined chamber, [ must hear a
lively song. Ehen! Holeanes! Tupiles!
lift your voices and rattle out the battle
SO

Drunkenly mumbling, stupidly fumb-
hing, he rolled on his side anrl fell asleep,

At the holeanes' call the tupiles started
the great war song of the Mayns—"Co-
nex, Conex Paleche” (“Come on, come
ofl. ye warrioes ).

The wvoices that commenced it were
well known, rhquh drunken amd quav-
ering; the voices that joined in it
ended 3t were strong, full, and shnlly
miermcing.  Abroptly the drunken vowces
ceased and some ended with a groan.

The deer-eyved woman, alone in her
curtained chamber, heard the vaices and
the singing, and then the strangeness of
the tumult drove her o the cirved stone
entrance,  Before she reached it the
shells were rattled and the curtains
wirted  swiftly, *Star of the mght!
Star of my lie ! gaid Canck.

“My Lord Canek," sanl the maiulen,
with startled eves, but star hit.

Dead men, Hve mien, and the live men
dead in drunken stupor, what eould the
few with senses ianbenumbed do againe







PITOTOGRAPH OF A HUMAN HEAD CARVED IN STONI: PERTION OF A RICHLY CARVIL

WALL SURFACE RECENTLY DISCOVERED AT CHITHEN I'T#£A

AN ihe rolle of parchment amd hooks on deerskin and agave paper, all the plans amd

records and the written lore of the mysterious city, Chichen [tea, were burned by the Stan-
sh emadol, Bishop de Lamdi. When he saw the Mava symbaols that he eould nol unilerstand
he concluded that they wepe signs of a diabolical natre anil cavsed them, together with
many other objects contintne Mava records, 1o be destroved by fire an the puhilic suarne
ol the ¢ty (dee page S0




THE HOME QOF

the silent fury of Canck and his Gghting
et

Never agan olid Chochien Trza know
is Lord Canck, mor any of his band of
behting men, . In the passing of a nigi
they vanished, the Lord Canek and the
soft-eved maiden, the dtolen brade of the
dromken one.

Time apd.  The lord who won 2
bride, but dwl ot leiwrn to keep her,
lived his life. died, and was forgotien.

The memory of Lord Canek Tived on
in song and story and became a part of
the legends of Chiclien Traza

THE LOST 15 FOUND

Chie day, long after. o hunting: band
irom Chichen ltza went toward the
sonmth-—aome dave’ joprney.  Young men
they were:and full of rashness, so they
kept on the chase until the lane grew
hilly arul higher, and m st rose into the
very clomds.  Wondermgly, they furned
homewanl, journesing over a strunge
commtry, until they reached a lake of
shimmng water, amd in the lake an ishand
city, with housed jnd temples and the
carved fronts of many ldings like
their own Chichen liza.

From this island ¢ty warriors came
and met them and led them to the wait-
mg miler and his aged wise men,

“Who are you, presampluoons  ones,
thit you dare 1o come unbidden on our
lind and unwanted to our city 27 asked
the Batab m stern menace.

The young man spoke bravely. coolly:
“We eame from our home, Chichen ltza,
mivdl bave wanderdd here ynbidden he-
canse 11 the chasmg of the deer we went
further than we knew : and, finding path-
ways right before us, we kept on, think-
ing to find olid friends or make new ones."

The ruler titned and took oounsel with
his wise merr, then saul to the waning
hunters; “If yvour tale be true, that vou
are of Chichen Itza and not of another
provivee, you will indeed fined here old
friends new made—olil friends and new
as well,

“Thiz s the city of Tavasal, whaose lord
15 Canck, who onee was lord of your
1{-_1.5'11 Chichen [tza, the City of the Sacred
Nell™

Thi= i= the legemd, The substance is

A FORGOTTEN RACE

i

ns told by the good old, bt very dry,
n.'hruuirlcr. Padre {.nguhu:m I onnfess
to Juve taken fhs skeleton and it a
little Hesh om here and there,: just to
mnd ot the form—sa little brown aml
red, just to give g jom] coloring, and =g,
produve the true gentral effect; thit 1%
all, Eut perhips 1 hiaed better have left it
as the ancient priestly. scribe tells it
“uien sahe"—who koows?

Not all of the tabes of Chichen 1tz ate
prehistoric or Jegendary.

Far later, ¢chronologically, than the 1i:g
el of Canek, a proven fact, with anly a
small porton of ° ‘i formation” emibe:lded
in it, i furnished s, and birings us down
tix the historie times of the early Spanish
coruquerors, when thev. were It de.'u:lj'l,.r
strugele with the fearless Mavas,

MONTETO WELCOMED

In 1525-1520 Montejo was weary with
s Ir-np: il seemingly {rmitless: strugples
agamst the native Mayas,  Constantly
buffcted by his countless enemies ancd
having ne place of refuge. he found him-
sel i smnnnent diunger.,

The sverlords of the prowinces near the
coatst, kmown by the mame of (heles
11r1uuh|r:hj were i oway friendly to
the Spaniards, and Montejo found his
way toward them, The other [ndians,
seeing that the Spamards were headed
copistward awd thmking that they were
secking to return from whence thev came,
ditd not seek 1o fight or in any waty anooy
them; thus the Spaniards arrived safely
dt the home of the Aatahs Cheles.

These received them hospitally and, in
response to the petition ”|F ‘lr'h-ntujn al-
lowed them o find 8 safe asyhom at
Chichen Trza, then governed by a vissal
chief, Cupul.

Epany thetr arrval, Copnl, aceording 1o
a native docoment, *The Narrative of
."'fn'lmrn Peck,” said 1o them:

“Stranger lords, take vour rest in these
lalls,” and they did; I:!Ilm' miade them-
selves very mnch at home, after the mon-
ner of the Spamsh conguerors of those
dovs, even before they had fairly earned
the proud title.

For a time the Tndinns hore the -
tlens that their tests put upon them with
tieeknes=, but at last they rebelled at



(A=

having to be the providers and burden-
bearers for such lusty feeders and puior
pavmasiers, and then thoett actions SO0
put the Spanmrds m a serious plight.
Finally, besteged anil abmost owithomt
provisions, they took advantige of a
stormy might after g bmave sortie to e
coive the linllinn:é. Chye by ane they de-
serted the edifice used as their garrson
and stole pway in the darkpess, to unile
and make for a more {riendly haven,

MG, ROPE, AXD DELL

It i snidd that to deceive the Mayas inta
thinking that they were there they tied a
dog to the rope of & bell and placed food
in fremt, just bevomd has reach.  Tlis
frantic efforts 1o get at the food rang the
bell at ireguent intervals, while the con-
stant barck aided the supposed deception
of the Mayas, and when at last the rise
wad digcovere] the little band ot Spanish
soldiery was nearly out of the encmy s
reach,

Thits runs the chroticle, and the story
mav be true : but, knowing, as the writer
does. the character amid customs. of the
direet  descendams of these same old
Maovae warriors, he does not believe . It
15 far more probable thar these Mayas,
desiring to be quickly amld peacefully id
of their bordensome guests, shut their
eves to the going of rifm Spaniards and
wontld have been the more obliged to them
if they hod mken the bell and the dog
along with them as well, and so left the
besiegers to enjoy their early shambers
wmbistarhed. The discreatly droppe] eve-
lid, that iz almost a wink, and gquickly
changes into 1 Wlindness, is an artful act
as ancient as the human race, In many

THE NATIONAL GEOGRAITIC MAGAZINE

respects the logic of the pntive Maya is
pecubiacly bis own, but o miny other
wavs s actsiind artifices are as old s
man himeelf,

ELAOITENT S1LENCE

The writer has often been asked, “After
ane hias visited the mains of the Old
World, is 3t worth while to visit those of
the New World 2"

He has had s visiting guests scientisls
of other lamnds, men with the wonders of
Italy, of Egypt, and India fresh in their
memory, infquisitive, incredulons, but de-
sirmg to see what there was to see,

As  these great, lnely monuments
lsciried up before their vision, he has
noted the quick, sorprised intake of the
bireath, the change of colar even, and
then—a speaking silénce for more elo-
grent than any. words could be.

The American people should awaken
to the fact that they have right at home,
at their very doors;, architecture essen-
tially American, a5 it were, ruined stroc-
tures ¢very whit a5 interesting 4s moss-
ve, anid possibly as ol as thosze of other
lands, whouse boast i ie that the Ameri-
cans must come 0 them, for “America
has no runs.”

Within these mvaterious ruins—Ameri-
can ruins—are great books, with pages of
stone, wiit in characters that no man may
vet Tead, Are the mysteries they hold,
the wonderfol facts, that certainly lie
sealed and mute within them, hadden from
i3, less interesting to Americans than are
the tales of Egyptian dynasties, the rites
of Druids, Roman campings, or Saxon
raidings? I think not.




Uit by 1L, . Langland

1N E SALLS AT OUFADALUTNE. MEXIMD

Frailition has 1t that certatn satlore who thsaght themsely 5 Jost moa o storm vowed 0 the

Virgrn that 1 she woull deliver them ther woald drig their mast to the taop of the kil a
Lotimadnlupe mmd set it up a5 o memsreial (o het predtecting power.  They were deliversd wil
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A% THE BOAD TO PACHUCA, DECORATED MERE AND THERE WITH RUINS OF EARLY
SPANTSIT TIMIS

Tlie Conguistadores were great hollders, amid m mddition to the tortresses moand arodm

Pachuvs, oue imuda here the rutts af ome of thee hfes fioesd cifelrated aqueducts in Mexie

huilt by the Franciscan Frmr Franciscn Temblegue
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AN OLD MENICAN HIGIHEWASY Phoso by Alsesto Lo Todiy

The highwavs of Mexion wind i and out af monhitan patses as thev eresa feom one
valley 1o mmathier, aml strings of barros and files of Inidians Koimng toomarket o returming uare
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[ 'Testan By 1h [Ram] W. Adeszns=s

SIOWING THEIR IMMENSE SIZE

ANOTHER VIEW €IFF THE CACTI 1IN SAN VICENTE CASDN, LOWER CATLIFORNTA, MEXICO,

Mexico hag a majority of the more thn Lob apecies of caeti, ranging from the cordrintra,
with its great branches, which give 1t its name, and the organ, with @s Huted pmpes and
thorns with saw-toath edges, to the creeping kinds-thst scarecly rise above the ground
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MIMICATEPETLS CIRATIEH

Thin etater  bell-shaped tnstead of comical;y Many thousands . of tons al silphur have
zeeins nexhaustible. The suiphire 5 curmed ap 500 Tea
b owiindlies takes Hothe remainder of the distance
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FHE PYRAMID (Y THE Sy Photo fem Albertn L. Codoy
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A RURAL GUARD ON DUTY Iyt i Lt

When Pocfirio Diaz came inta power the country was infested with robbers (rom the mountains to
the sed. | He selected the best and made a rural guard out of them, | They justibied bes bopas,; amd after
a while it became s safe to travel in Mexsico a8 1t 1 to travel in the Unlted Swtes.  The prolensed civil
strife has aadly thinned their rank=, hbawever,
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DISCOVERY AND INVENTION®

By Avexaxper Granwant Brri

AM going to begin tonight by ashing

Yo a rather startling question ; Did

vour ever pot voor head under water
anil chuck two stones togethier to see whnt
the sound 1= hke? 16 vou have never
dotie that, try it, aml you'll get a pew
sensation. I dwd of omce, and 1w sounded
e tf a man were hammertng for all he
wils worth ot my verv cur

| then ook two tmy hittle pebbles and
tapped them tegether qinhl: ltghtly wnder
water, anil it soanded like a man knock-
i at the dpor. It was mther startling
1o hear such 2 lowd noise from sach a
slight cause.

M course, the question at once arose
i the mind: How farc off could we hear
the soand?® o 1 =ent a boy a hundred
feet np the beach with a eouple of stunes,
direeting him o strike them  together
under water. I then submerged my head,
and | conld hear the soamnd about as rewl-
ilv as before.

Well, [ determined to test the maxi-
mim possible distance, and sent the boy
acriss the by ina boat 1o the other side,
to a point at least a mile awny from the
pliace where | stood, and 1 followed him
with field gin<ses to see that be carried
oty metructions. 1 saw him land on
the other side, take oI his eoat, Toll u
his sleeves, and go down to a Tietle plank
wharl on the shore rising only 8 few
inches out of water. He lav down upon
the wharf, face downward, and put his
hands into the water, and T then knew he
was making signals with these stones,

Now, the questiom wis: Coubil 1 hear
him®  Ouietly amd gently T went into the
water at mv side of the bay, submergel
my head, and listened for all I was worth
Well, v koow, the ﬁgnql':l came T
fectly olesr and distinet, through more
than a mile of water, to mv ear; It was
otte of the most astonishing revelations of
what could be dome with water,

You know if vou look away in the
distance at a man RKringe 8 Fun you can
see the flash, and after a time vou get the

report s the sodnd takes time to travel
through the awr, [t goes abowt 1,100 fect
per secord @ but in the water &L goes five
times as fast a8 that—over 5,000 eel per
second: Vwater i a moach better conductor
of =ound than aw,

DO FESH SIGNAL ¥0 ONE ANOTHER' IY
SOUNDS T

Reflecting upon these: various experi-
ments, the thonght occurred : 1T two ittle
stones tapped together can be heard ander
water, why, every tiny lobster that snaps
his claws muopst make an andible chek. 1
wonder if there are ereatares in the waler
that sirnal to one another by souel,

Well, 1 had occasion to try it once.
Bathing-in the Grand Kiver m Chntario a
gredt many vears ago, | put my head very
gently under water and hstened, amd, sure
encugh, “'tick, tck,” came a sounil like a
prasshopper’s chirrup, and a little while
after that a chirrup on the other side,
There were creatures under the water
that were calling to one anither,

I don't know whether all hsh make
soimds or not, at there are some fish that
certainly do,  The dramfish on onr coast
drums awayv in the water 30 Jowdly that
you ¢can hear him while von are wallang
on the shore,

It is also a significant fact that all fish
have cars,  Why should they have ears
if there i nothing for them to hear?

() this we mny be cerain—that there
ir o whole world of sound beieatl the
wares waiting to be explared, perhaps by
e of you,

| have wanted you to see how one obser-
vation leads to another.  Starting with a
very small thing—the chucking together
of two pebbles under water, and follow-
ing this up by other observatbions—we
hroaden our field of knowledge and reach
generalizations of considerable Ti-
tude s the resgltant of numerons small
thonghts hrought together i the mind
and carefully consilered.

* A address to the gradnating class of the Friends' School, Washington, I L, delivered

May 23, 114
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OUT OF THI HEATEN TRACK

I'was walking along the road one day
i my country place in Nova Scotii,
when the ided oceurred to leave the
teaten track and dive o the woods,
Well, T had not gone s0 feet before |
came upon a guliv, and down at the bot-
tom was g beantiful little stream. | never
knew of it before.

Of eourse, [ was not satisfied with the
mere discovery, but went down into the
grdly and explored it right and left, |
fullowed it up 1o its spurce, 1 followed
it downward for half a wile, through a
heantiful moss-grown valley, unatil al kst
the little streamlet discharged into 2 pond,
and away in the distance | could see a
sea beach with the open water beyond

Now, just think of that! Here was a
heautiinl gorge, half a mile lopg, right on
my own plice, and coming at one point
within 5o feet of 2 well-trodden road, and
| never knew of its existence beiore,. We
dre all too moch inelined, 1 think, to walk
through life with our eyes shut, There
are things all rownd vs and right ot onr
very feet thit we have never seen, be-
canse we have never really looked.

Dom't keep forever on the public mad,
poing only where athers hiave pone and
tollowing one after the other like a flock
of sheep. Leave the beaten track ocen-
sionilly amd dive into she woods, Every
time yvou do so vou will be certain to find
satiusthimg that vou have never seen be-
fore.  Of eonrse it will be o lutle thing,
bt do potazmere i Follow it up, ex-
plore all round it ; one discovery wall Tead
tir another, and before you know 1t you
will Biave something worth thinking aboot
tovoceupy voursaind,  All really big dis-
coveries are the results of thought,

THE BECINNIXGE OF IXVEXTION

T dare say you have all heard of that
velehrated painter who woulld never allow
atiy one to mix his eolors for him. e
i lways insisted on doing that himself, and
at last one of hi=s stindents, whose curi-
oaity had been aroused, said: " Professor,
what o you mix your eolors: with?”
"With brains, zir,” said the professor.
Now, that 1= what we bave to doowith
aur pleervations

THE NATIONAL CEOGRAPHIC MAGAZINE

I think I left you with vour head unider
water listening to the clicking of two
stones. Now, let us see whether we can-
not use otr brains too get von out of so
awkwarl o predicament, We will then
have entered the realm of invention, as
eistinct from discovery.

Why should we not stinply put the var
to the water mstead of submerging the
whale hend 7

Why should we not ring a bell under
witter mnstead of clicking stones together
to_make @ noise, An ordiary dinner
bell would do.  Ewmpty it of -air and ting
it under witer, and the sound c¢an be
heard by a submerged ear at a great dis
tance away.

It 1= a little awkward, however, to keep
the ear contintously subemerged on ac-
coant of the movements of the surface
witer. Every now and then s little wave
will slap you in the face, anid you are apt
to choke if you are caught unprepared.

Why wonld it not be better to transmit
the somul vibrations from the water o
the ear through some intervening mecl:-
anism, and thas alviate the nevessity of
submerging the ear @t all?

| have tried subenerged hearing tibes
of varons kinds and planks of wood par-
twdly submerged, wath the ear apphed to
the part out of witer.

If you put your car to the bottom of a
hoat-—inside, of course, not omside—yon
can hear a bell ut g distance aqiite resdily.
It still 5 a hitle awkward, however, to
et yonr ear agamst the planks of the
boat ; but braing will help you out. Just
fix a telephone transmitter to the planks
of the boat, and yog can sit at ease with
the telephone receiver at your var.

You may even put the telephone trans
mitter overboand. [t then becomes a sul-
merged ear and will listen for vou under

wiler.
FIsHING WITH TELEFEHONES

I have often thought [ shouold like to
g On o the banks of Newfoundland and
fsh with a telephone, If you were to
setd the transmitter down among the
corlfish with the hait, perhaps you would
hnd something there to hear. 1 have
never tried it, T will leave that to yow

We now have nummbers of sieamers
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wpon the Atlantie fitted wath telephone
transmitters attached to the thin ron skin
of the bull, away down in the hold, amd
the receiving telephone on the bridge.

U shore there are huge bells at lght-
house stations making fog-signals wder
witer, and each steamer as it approaches
the coast can pick up these submarine
soumls at a distance of 10 miles,

Iere 15 a completed mvention which
some patient observer hias evolved from
just such little begimmings as those 1 have
describwedd,

| lonbt whether you could hear a fog-
signal throvgh the air abt any such dis-
tange as that. The air 35 at best but a
poar conductor of sound, and many illu-
sions Of hearing are possible

It 18 dithcult n any case to tell the

exact direction of 4 sound i a fog, Itis

poszible, too, that you might lave an

echo from the sails of a vessel, and yon
wollll then be entirely misled as to the
directinn of the symal station,

Theén, again, an island anywhere near
casts o sound-shodow upon the water,
The somund-wave strikng the shand 15 de-
flected up o the sky, and you would
lisve o go up i a balloon to henr it, and
i MaY ot Come 'I'Il'.l"l‘l’ﬂ -_.lj;ﬂlﬂ o the sur-
face for a mile or two bevond the islandl,
A ship guaite close to the islued might not
hear the spund. The coptam, knowing that
the fogr-horn should be heard at leavw a
rrdle or two away, imagines himsell (o e
mnch Tartber off than he really s, and in
the midst of the fog he may become con-
awicns of the presence of the Tand only by
actual contact with it.

Then the transmitting qualities of the
nir are "Fl'l-hji'lfl."‘l to varuiions of acoount
of unnstal 1lmn==ph::r11: conditions. Y om
may be guite near o fog-shemal, station
'md vet hear the sound so %umtlv that you
imagine it to be far away, Youmay even
pet an echo from the clouds; but then
yviour know you are sulject 1o an Musion,
for the sound seems to come from the <ky,

Now, somnds can be  tramsmatied
through the water to far greater dis
tances than through the air, and atmos-
pheric comditions have no éffeéct.

I don't want to confipe your attention
fo inventioms that  already have heen
made. | want to show yon also that

there 15 room for something new. We
don’t know everything yet and the list of
ssifile inventions 5 not yer closed
ake, forexnmple, the cuase we hiive heen
tatkimg about, the transmission of sonnd
through water.

EXILORING UNDER THE SIEA

Three-quarters of the earths surface
is wnder water and has not w:rt been ex-
plored, at least to any great degree.  The
only way we have ul;”rc'.'la_h the monmn.
tiins and yalleys at the huttﬂm of the sen
is by sending l.lnwn & sounding line and
bringing up n specimen of the hottom at-
tached o the simker. 1t 15 no joke, how-
ever, to reacl the bottom of the deep,
blue =ed throuwgh one mile or even two
miles of water, and it 1akes several hours
to make ¥ single sounding. jml.' think. of
all the tme and labor involved in merely
ascertnining the depth,

Why should we not send dpwn a souiul
instead and listen for an echo from the
hottom,  Knowing the velocity of sound
In water and the time taken for the echo
ta reach the ear, we should be able to
asgertnin the depth of the deepest pant
of the ocean in less than fopr seconds in-
stead of more than four hours,  Here 15
something worth domg, It hps never
been tricd. 1 have suprested it a number
of times, and I will pow pass an the
thought to you in the hope that some of
you msy care to take it up.

Suppese yor are on one of those steam-
ers provided w ith transmitter nlls and
tc'lcplmm: car-pieces, atd vou send down
a little piece of gun-cotton or other ex-
plosive material to 4 safe distance below
vour ship and then explode it by an elee-
lrrrl_l contact, T"hn sound-wave from the
explosion will, af courze, go down to the
hottom and then be reflected up again, so
thut after a certam length of time von
should get an echo from the hattom,

Mot oniy shoold you he dbJe to tell the
depth of ‘the ocenn hr an echo from the
bottom, lut vou might perhaps learn
!‘-Elﬂ'lfhhmlz of the nature of the hottom
iteelf. A fiat beatom: ehould vield a single
sharp return, whereas an unduluung baart -
tom should yield a puiltiple echo, Tike

that liear] when you fire & pistol among
Irilla
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Then, as you approach the shore Yol

should get resupance effects; like those
pereeived when you showt out loadly m
an empty cave,
- However, | must not take up your tinme
i speaking ppon only one subject. What
I want to direct your artention to is thnt
both dizcovery and inventicm are oot
things-that come all at once. They arise
from wvery simple beginnings, A small
albservation, pattently followed up Ty
other observations equally small, leails
gradually to a big conclusion. Do not
ymore little things s Tife itself = made ug
of them, and there 13 o gosd old Seorch
saymyg that bears upon the point:

"WMony 4 mickle maks o muckle ™

A great many small things make a hig
one.  Any one, if he will only observe,
can’ fmed some little thing he does oot
understand as 4 starter for an investipa-
Lo,

AN EXDPENIMENT AT NoMy

I had rather a4 curions fllnstration of
this the other day m my own hogse, |
told-a lad who was waiting upon me thut
I wanted to make sune experiments with
# bottle of water, and told him 10 bring a
Bottle wf very hist water froom the kitchen,
and be sure that it was quite. full, He
soom returiied with a big-bodied bottle
provided with a long and narrow neclk,
filled to the brim, and pot it on the man-
telpiece and went downstairs,
water had cooled, | rang the bell for
John. '

"lobhe,” 1 saud, “1 thought 1 told vou
to 6l that bottle qguite full.”

%o [ dud, sir,” he Tephed.

“Well, Ionk at it now; it's oot nearly
full ; the neck is quite empty.”

John assured me that he Twd oot
touchied the bottle since he first put it up,
and I assured him that T had nol ponred
any of the water out,

“Well,” T said, “what has become of
the water ™

e was quite nonplussed at first, and
thon he began to—to—ratiocinate, and
aail: “The water was quite hot when T
put it in: there was steam comang from
it,  The water mst have evaporated.”™

I made no comment, bt Tooked at him
and said: “Let's try it agany You Al

After the:
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st Toatle choek full of hot water this
tirpee, and T:hf.’ﬂ cork i s0 that no steam
Can eacape.”

He: did so; and by and by [ rang the
bell agawm, and up came |olin.

"lobhn," 1 saud, I thouglt you filled
that bottle quie full”

5o I dit,sir,” he replied.

CMWell, Book at it now: '8 ot nearly
fullL™  John assored me that he had mot
touched the cork, and 1 replied: “Well,
what has become of the water " John
sand be didn't know, e adoited that
sotmie Of it had evidently gone, but swhere
it hnd gone Die couldn't for the e of Tim
conceive, and he hasn't found out yvet.

I am corry now | didn™ think of telling
John o weigh the Lottle when he first
brought it wp, for by wetghing it again
he copld have fouml out exactly how
mudh hod disappeared. )

If John hadn't given up he might have
urrived by degrees at a reahizution of the
principle upon which o thermometer
wirks,

A thermonseter 18 an insttument for
measuring heat, and whenever von can
measure g phenomenon you have a hasis
upon which may be built & science: in
fact, all science 15 dependent upon meas-
wrement.

When yvou measure heat vou et the
seene of ﬂl#l'm-rrrl}‘mlnﬁﬂs_, and thermo-
this amd thermo-that, When vou mesis-
ure the pressure of the atmosphere Ly a
barometer you Iay the hasis for the
scienee of meteorology and a whole lot
af sciences dependent upon atmospheric
measurentents,  So von huve sciences
lised wpon the tmeasurement of =t
and Hght: but you have no scietice of
wrcliir,

MEASLHING AN GDOR

Dul you ever tryv to measure a smell?
Can you tell whether one smell is just
Iwice as strong as anotbier.  Can you
measure the difference hetween one kind
of smell and another. It 38 very obyvions
that we have very many different kinds
of smells, all the way from the odor of
violets and roses up to asafeticla. Pt
until you can measure their likenesses
amd differences you cin have no science
of odor. Tf you are ambittons ta found
a new screnee, megsure a smell,
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What & an odor? Is it an emanation
of material particles mto the ar, or 15 it
a form of vibration like sound 2 11 you
can decide that, it might be the starting
point for a new investigation, 1f 1t s an
ctnakation, vou might be able to weigh ;g
and 1f it 14 a viliration, you shomld beable
to reflect it from o mprmor. You cin re-
Hect spund and hght and heat, and 1 have
even warmed my hands at the reflectinn
ul o fire in & mirror,  Not o glass mirror,
for gluss is opaque to radiant heat, A
sheet of transparent gliss makes a fine
fire-sereen.  You ean see the fire through
it; bt 3t cuts off the hent.  When von try
to reflect it from an ordinary lookng-
glass, the heat has 1o go through the glacs
i arder to reach the reflecting surface
behiml and then pass through the glies a
secand time in orider to get oat. Take a
sheet of polished metal—tin-foil  will
do—aor any metal with a leight am sliny
surface and vou can reflect heat from it
with ease,

Can vou reflect o smell or measure its
velocity of transmussion? If vou cnn do
those things you will be well advanced
on the roaid to the discovery of a new
scienece.

THE SMELL OF THLLURIUM

Well, that reminds me of o dizcovery
that started with a smelll. 'We have a
very rare elementary substance known as
tellurinm, and when vou melt itowith a
bow-pipe it gives off a smell. We can't
mcisure i, nor even deseribe it; but if
von have ever smelled it you will know
it ever after.. There is nothing in heaven
or on earth that smwlls like that,

Nowy you konow it 15 the object of
miany chemists and scientihe men to turn
their discoveries to gome practical wse,
They try, through chemical and other
means, to convert waste products, for ex-
aple, mito usetul things,  Indeed, the
ntilization of waste produocts is g charmc-
tertstic of the age in which we live,

Just think what they have done. Here
i= a gie mamfactory consuming ¢oal.
Adfter the gas has been produced we have
left upon our hands ashes and elnbors
and a lot of evil-smelling tar.  Well, the
chemists go to work aml out of that tar
they make the most dehightiul perfumes

for scenting handkerchicfs, aml nice
sweel esgenees for Havoring pddings,
ared the most beautifully colored dyes, all
miaile from coal-tar.

Now, there was o distingushed ehem-
st who thopght he saw a chance of mak-
mig something valuable our of the waste
proilucts obtained in the manufacture of
sulphuric acid.  Some of the powder he
alitanes] hie heated with a blow-pipe, and
mt prce perceived the charzcteristie smell
of tellurimm, Here, he thought, was a
rare anid valuable element contamed in a
comimon and cheap by-product and it
mught pay o extruct it He then applicd
various chemical tests, bat could get no
othetr fmdication of the presence of tel-
lurmm excepting the smell. Al the re-
actioms declured there was no tellurium
there,

He disd not stop with this obsetvation,
bt followed it up and began reasoning
about it [f, he thought, there is no tel-
lurjum here, there is certainly something
that has a smell very like it and 1 know
of no other sabstance on earth that has a
smell ike that. Perhaps there may be a
new substance here, not yet discovered,
which resembles tellurium, at least in the
smell, |

He knew that he was working with a
regular conplomerate or mixture of all
sorts of materials, many of which he
could wlentify, e then estracted from
the mase all the muiterials he knew were
there to see if there was anvihing left:
aml, sure enough, a resulue appesred
whnch turmed out to be, as lie had so=

veted, & new clementary =substance not
reretofore Known to ma,

EELENIUM FOUND

He termed thiz sunbstance seleniim bie-
cause il resembled tellurivm,  The word
selemium, you Know, iz derived from a
Greck word meaning the moon, and tel-
lorium comes from the Latin—iellus, the
earth, The two sabstinees were not ides-
tiil, it were relatéd to one another ns
the moon 15 to the earthe

Selenium was found to resemble Lilnck
sealimp-wax: in nplpblumnt'e. It had =z
beautiful, black, glossy surface, and in
thin films was transparent, showing ruby
red by transmitted Tight.  In this, it vit-



reonts form, ¥ was a nonconductor of
electricity, thus differing ina remarkable
degree from tellurmm, wlich was a good
cotidnetor,

When, however, selenium was heated
almost (o the fusing point and then al-
lowed to cool very slowly, it completely
changed s appearance. It aequired a
dull metallic look, like léad : and in this;
it crystalline condition, was also found
to Lie 4 conductor of electricity, but of
extremely high resstance. A little pencil
of crystalline selerminm not miich more
than an inch in length affered as mich
resistee to the passage of an electrical
current as oh millions of miles of wire,
enongh 1o resich from here to the sun,
amd yet it was 3 conductor., That was 2
discovery.  Now comes an mvention.

Willoughby Smith, in Inying the At-
lantic cable, found st advisable 1o halance
the electrical resistance of the calile dur-
ing the process of submersion by tre-
memndoos coills: of well-insulated wire.
Why, thought he, should not a Iittle hi
of selenmm balance the whole cable and
cnable us to get mid of all this complica-
tion of wire.

He suceeeded i doing this, bt found
the electrical reswtance very varinhle, At
times the selemiom would balance the
whole cabile and at other times oot one-
half of L

He i not stop with this abservation,
but sonelit the cause of the varmbon,
Fle moltiplicd olservations, and his as-
sistant, Mr. May, sbon discovered that
the reststance of the selenium was greater
at night than in the day.

This at once sugeedted to Willoughby
smith the thought that perhaps the elec-
tricn] resistance of sclenrumy was affected
by light, and he proceeded to put his idea
to the test of experiment. He shot ap
the seletinm in a dark box near & bright
hipght, and found that when the lid was
open the resistance went down and when
it was closed It rose again. Even a
shadow falling upon the seleminm affected
its electrical resistance,

SPEFCH FROM A FUNNEAM

Then sther scientific men took the mat-
ter up. Professor Adams, of King's Cal-
lege, England, discovered that the resist-
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ance varied directly with the intensity of
the light that fell spon the selenmm,
Then I came along with some specula-
tions concerning the possililities of tele-
phoning without wires by varymg the in-
tensity of ‘a bewm of Tight by the action
nf the veice, and allowing the light to
fall upon a piece of crystalline selenium,
In this way T thought 1t woulil be possi-
ble to get speech from a stnbeam.

Well, 1 need not go iito the detaills,
hut it was true. 1 produced the phota-

hore, an instrument for talking along &
wam of lght instead of & telegraph wire.
It 15 interesting. to remember that all
these things resulted from the oliserva-
tiog of o smell,

When T was mvited to talk to you 1o-
night 1 had no idea of what to say, 1
thought of all the good maxims for vour
future condoet m life; but gving advice
vy voung. people is ot of my line, and it
seemied to be better to choose some sub-
ject with which T was a little familiar
m:.'.'i-n].f.,

How discoveries and inventions arnse
irom the observation of lttle things 1s
surely a topie worthy of vour consifera-
i, | al=o thought it would be intenest-
ing for you to know how muny appsir-
ently impossible results have been actually
achieved by the patient multiphication of
little nliservations,

It was only a short time ago that if
you wished to express the iden that any-
thing wis utterly mmpossible von would
sav, *1 conld no more do that than I
could fiv.” Idon't thinl there 15 any one
here who s tbn yoaunge 1o hive heard that
expression, It was the beight of mpos-

gihility that we should flv, and here men

are flying mthe air today:

It = only a few wvears since the first
man flew; and we are only at the besmin-
ing of aviation, What a delightiul idea
it is to po sailing through the air. The
anly tronble 1s that you must come down,
and we have altogether too many fatali-
ties connected with the work., Here,
then, it & subject for vou to explore:
How ta improve the sfety of the flving
machine. How to produce flving ma-
chines that any one can fly.

We know perfectly well that the time
s coming, ahd isabmost bere, when it will
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be an every-day thing to go from place 1o
plice th:mgh the air. Perhaps sume of

ou muy find a field of occupation m
ﬂringing this aliout.

FLYING ACHOSS THE ATLANTIC

Tven today we have stariling proposi-
tions to do things that are apparently m-
possible, A man proposes to try this
summer to fly across the Atlantic Clcean
in-a heavier-thun-air fiving machine, The
strange thing about the matter is that ex-

erts who have examined into the possi-
]jilitii'_ﬂ find that he really has a fighting
chance,

You see the distance is less than 2,000
miles from Newfoundland to Treland
This means that if you could go at 100
miles an hoor you would cross the At-
lantic in 20 hours—Iess than a day.  Just
think of that. Well, we have flying ma-
chines that gooat 2 grester speed than
that. We already have machines that
could eross the ocean i their engines can
lkeep paing for 20 hours.

(3f course, thesse are exceptional ma-
chines ; but even the ordinary machines
of today make 50 miles an hour with
ease, Now, a flving machine flies faster
as vou go higher up, becanse the rarer anr
offers less reststamce to the motion, while
the propeller gives the same push with
the same power, whatever the elevation,
As you get into rarer air the propeller
simiily spine round faster,

A so-mile-an-hour machine flying two
miles high in the ar—and we have ma-
chines that have gone twice as high as

i

that—will Ay much faster than 30 miles
an howr. .

Then at an elevation of two rmles lngh
it the dir there 1= o constant wind bilow-
it the generil direction of Europe
having a velocity anywhere from 25 to
z0 miles an howr,

As the net result of all these thimngs.
there can be little douabt that any ordi-
mary machine that is able to sapport it-
self in the air at an elevation of two miles
high wall anain a speed of at least 100
miles an hostr-in the direction of Europe,
and that means going from America to
Europe in 4 simgle day.

Caleulation shows 1%1.:11, taking all these
circumetances  into  consideration, our
best mrachines should be able to eriss the
Atlantic in 13 hours. I hardly dare to
say it alond for publication, It is suffi-
ciently startling to know that it is not
only passible, but probable, that the pas-
sage may be made in a single day. Bt
if, as | imagine, it can be done an 13
hours, you may take an early breakiast
in Newfoundland and a lute dinner in
Ireland the same night.

Now, [ will not take up any more of
your time. My idea has been to point
out to yvou how great discoveries amd m-
ventions hive originated from very little
things, and to impress upon your minds
the mmportance of ohserving closely every
litthe thing you come across and of rea-
soming. upsn it.

]114.ﬁ:m . 18 Smiles very happily puts it,
“The close observation of little things 1s
the secret of succrss in business, in art,
i sclence, and in every pursmit an hife”

OUR GUARDIANS ON THE DEEP

By Wiruiam Josers SHOWALTER

N A very genernl way the people of

the United States know that there 1s

a government bureay in Washingtun

called “The United States Coast and Geo-

detic Survey.”  Yet little indesd do they

appreciate its many activitics—activities

which touch them, even though they are

uticonscionis of the contadt, almost every
hour of every day of their lives,

Do they or their fricmds go down to

the sea n ships, the Caoast amvl Geodetic
Survey standz between them and the
perils of the deep, by furnishing the sail-
ing directions that preserve those ships
from barm. Do they live on lots that
have been surveyed and on streets that
have been Indd ont by a ol engmeer,
the Survey has contribpted to the acen-
racy of the work, Do they drink water
from city woter mains, the fundamental
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RUNNING A LINE OF SOUNDINGSE [SEE TAGE :'.5.”

This picture shows a zgounding party in Haltimore karbor. The two observers are soen
determuining the position of the boat by sighting with their sextants wpon biacons on' the

shore,
all rendy 1o note down tlie alsservations

leveling work of the Survev enters into
the consideration. Tn a hunidred wavs the
work of the Coast and Geodetic Survey
comes home to every one, anid behind the
curtaim of its somewhat pazelinge name it
5 engaging in g wide ranre of wonder-
fully interésting as well as useful activi-
Hies.

Wit HAVE 40,000 MILIS Of SHORE-LIN{, T0
RE CHARTED

In these days of great steamships and
vast commeérce 1t is necessary that rimate
information concerning our coastal wa-
ters he 1 the hanids of navigators: A
single sunken rock in the path of water
trafhe may send hundréds of souls to the
bioitenn of the sen; o smyle potnt of shift-
g - sands carmed hither or thather by
FIVeT OFf occan current miy ground a
steamer ; o fingle unplotted wreck on the
bottom of o harbor may do millions of
dollars” worth of damage.

For off years the work of charting our

[n the bow the leadsman stands resdy 1o cast the limd, while amidships 15 the rocorder,

coasta and making safe the witer miuls
along our shores and within oor harhors
has been going on,  Rather o long task o
has heen : but then we have rather a long
coast-line to SEIVEY. A0 g to tremdl.
it 1= 1ho0n mnles long: but when 1t 12
measyred =0 as o mclhide the shore-line
of all large ishinds;, bavs, sounds; and
estuaries within fidal range, it becomes
upwird of goooo miles long,
Furthermore, that coast-line 13 nover
the same. T mAm features may e as
frxed] as the eterdal hills; ot many of s
smaller features are as unstable as the
shifting sands of the decert: and thiese
affect every ship that sails: s waters.
Hetween 1835 and 1008 Kockaway Beach,
near New Yorl, orew Lo the westward
ut the rate of nearly 8 mches ooday.  In
73 vears Coney Island’s western end has
shoved tself farther westwanl about
o feet.  When Vancouver explored
Columbia River he found a styele sirateht
channe] there, Dy 1851 Sand Telumd had

L
-
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appeared, creating a secomd channel
Since that time it has moved two iniles o
a northwesterly divection, and fmally las
closed up the northern channel,

OWING TO WINDS, FIms, AND RIVERS, THE
WO 18 NEVER COMTLETED

It 35 obvious therefore that the work
of sorveying our coast-line cin never be
fintshed, heciuse the winds, the tides, ani
the rivers eontinually alter its minor de-
tails, 1herehy making new investigations
necessary. 1 hese clunges must be kept
trick of amd charted and the mariners
worned agawinst them, else, confuling n
the siccurpcy of the charts, they would
literally be led into unsuspected traps.
The location of all fighthouses, buoys,
artificial and natural objects on the shore
must be charted, and every other aid to
mavigntion that will tell the skipper of
anv ship exactly “whete he 15 at” and
keep that miformation at hand all the
time, Piers amd  deepened  channels
change the comformation of a harbor, anil
sanid-hars rise up or dizsappear with con=
siderable frequency, Without a proper
notaticn of these things, aavigation would
be unsafe and insarance rates would be
high,

Nor is'this all. Marine architectire 15
progressing; and with that progress ships
are growing longer, their waist-lines are
getting broader, joid their drafts are be-
coming deeper, In 1848 the loaded draft
of the 20 lirgest ships in the world av-
eraged 10 feet,  In 1873 the average of
the 20 largest ships was 24 feet, winle
even in 1808 the average of the 20 largest
veas only 20 feet, The length of the 20
largest ships in the world rose from an
averape of 300 fect in 1873 to G40 fect
im 1ga3. It 1s ahyvious that a suryey thor-
ozl enongh to meet conditions in 1873
wottld e whally insufficient 1o meet con-
dinons 1914

Chice a rock that was 25 feet elow
mean low witer wis of po inferest to
navigators: todayv three-fourths of our
pavy and half of our shipping would be
in danger with such rocks uncharted.
There are thousands of rocks dotting the
under-water sections of our harbors: and
shore-Hnes that conlil be neglected 2o
vears ago, it which today are great men-
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aces to nayvigation until they are located
anil marked on the smhing charts. I'or
irstance, the new super-ireadnought v ew
Vork today would run aground in 4 thou-
ganid places along the Atlantie coust where
the Olregon could navigate with wmpunity
m the day when it wos the ¢rmack ship of
the American navy ; thos the Coast anid
Gendetic Sorvey must akways go deeper
with its investigation of the bottom of
mavigble waters as the draft of ships in-
Crenses.

A MARINER'S BDICTURE-BOCIE

In shiprt, the object of the coast survey
is o make 4 series of .1-11:3- pictures by
which mavigators moy read eévery detal
of coasztal ar harbor comditions that will
ermlle them to steer clear of all danpers.
These pictures must carry o the eve of
the mariner every feature of the shore-
line, every mportant feature of the bot-
tom over which his ship his oceasion to
}msit. as well a3 that vver which dangers

arbid it to pass, and every detail of cur-
rent, tide, and compads hehavior that en-
ables the mariner to keep in safe waters:
and out of dangerons channels

O the map are located all the physi-
cal features of the néighhorhood —its
hi'%hvwntfr line, its low-water line, its off-
Iving rowcks, its streams, the elevations of
it hills, its towns, roads, hghthouses,
aids to navigation, church spires, tull
climneys, peculiar rocks dmd trees, aml
the like.

MARKING THE S0UPRDINGS

10 ascertaining the depth of the water
and locating all the under-water ahstrae-
tionz to mavigation, a careful record of
the fluctuations of the tide while the
sounddings are bemg made must be kepit.
It would not suffice (o measare the depth
of the water if its height above mean low
sea-level were unknown for the moment
of measurement. To determine this a
registering tile gavge is nsesdl—a sort of
flout attached to a3 mechaniem in which
a pen traces the vise and the fall of the
water on a ™l of paper whith a clock
causes to revolve amler the pen.

Two methods of sonndmg are used, the
one emploving the Tead Hine and the other
the wire sweep. In lend-hine soundings
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bservations locate the el "rl ||'|'
lme. The boat then tums and rans
other hnes m the same wiy, until the
entire bottom ot the sarveved lirea has
been sownded (see page b3
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rected =0 that thev will all apply 1o what
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The lead-line method of sounding suf-
o= To recard the I'.l._'. af the bottom wath
sufficient pecuracy theire are no
extranriinnry obstructions ; bot 10 4 re-
pron hke the oast of Mamne dnid that of
\iaskn, there are tmany 12olated
pinnacle rocks and ledees under water,
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Porto Iico, aned the |'.'Lih|-|-:|=-_ .. where
coral reefs aboond and coral  hends

special  investipations
have to be made.  The lead line miehy
e cast -all anm il o i
nught even strke it a -glimmcnge Dlow—
ani] still Tail to discover it

i i1|-|.||1:'-:' af ths ko |=|'.'|]?r|_-|] 111
Pnzzand's Hay, Massachusetts, oo,
vithpugh more than  op o000 soundings
im-. |ll.'|"-| II-‘.|I|I_'. IMare 1:'I'I_I'| |l"|_-:|-|:-:| ;|1|-_']|"-

Frimee the coast,
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BURVEVING

o fransport istroments (o the trangulation station at
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e mountsins, mnleg faan Tii|i1"i11| '|1|-_=

abserveld, and rgbhz miles of soumdme
hines un, a rick whose head was 18 feet
below the -surface was mon upon by the
crutser H iy during the :::1'.:||. RS
nevvers of that vear,

Im arder oo disecaver stich abstraetions
i much frequented waters a2 new

stromowint, the wire drigr, has  been
devised, It consi=ts of o long wire
SOINEL e more tmm a mile  long,

welgldel down at imtervals with sk
crs and supported at any desired dept
by suriasce luoys
are httehed to i, vsoally one at each T
il im the mdddle, and with these
it s cdrawn arownd a Barbor moch as o
farmer drves his bnder around his ficld
of sinnidihg wheat, I §t strikes no oh-
struchion the hydrographers know thu
Lthe harbor batiom i1 clear to tlie depth
of the drag (see page 650).

Another hine of information the mac-
nce st have s about the moveinent of

CLIrrers,

Several power-boats

si  that his =hre o it Fiss
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In making n survey of 4 barbor or fectton of shnee Bne it i necessary o nrEpATE A

topodratiliee map of the svrrouniling territory, showine all olijects 10 the lamlscane that will

help the noavigatot ta lix his position (see page G285 '

carried around by currents whose pres-  gede, = volemes of altitude records, mnd
ence e does not suspect.  Informabon R volumies of mapnetic recorils,

concermning :I""-'l”" 15 i?'—"-“"}"'-"f Iy means Clbwvionsly the proposed chart cannot
01 current rodgs, a5 o mle. A current wi-as Bior ae Hhe seea T 3K, B wietini
rodd 95 an mstrument made to float verti- be.as BIE 3 the area it is W repeesent,
cilly beneath the water, with only its

tup showmy above the sarface, so t

s the first thing to be determimned 1= the
wale to whith it i 10 be drawn, In rep-
: . g ; i e 4. resentnge & harbor the vsusal scale is 'ap
Ik 5 o :':"'”:FI:“I'I I'.!I' ke Wik, ]r__,.; '--rl.'-,:l.:'.:l“'.:"-' |"."!i' ik r-l sl i 1 ;

movermnent 18 observed, and the ohserva : \ . . .
- e - ERGICTIY . one ool o ten thowsand  teed
ve definde information concermn-

For-ordindry mivigation along the shore,
where ships keep outside the joo-fathom
] '.:-::-'\'I.I_ .Illl"'-_ 11 .Ill:-l I“lll & |L |:|"'[ I"I] 151':" [ .:..:1| Irl:l._ll Tllllr.r_"-l.l.l

nekrly 8o rI':"||_'-:I or, o be expetl, QUMY

When all the work n the field has  feet. On clarts used to approach th

e e, or

i
5
prer Tl
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been  fmished, ncluding  obsérvations  cagst the vsual seale is about a foot to
which show the deflection of the mag- 16 miles, or one foot to Boooo, 1o he éx-
netic necdle, the foree goes back to head- aet again, In all eases a foot on the
quarters and bepinsg the task of “writing  chart represents just as ereat a distance

up s notes wndl o bunch of notes ofl the land or an the water s a clear
they are to be written up! To make a2 cxposition of the facts to be placed on

singrle chart of a sinple harbor may e tlie ehart will :_-..-||-,.iq
uire ns many as 12 heets of Al \iter the map 15 drawn it 18 repro
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of soundiees, 22 velomes of thdal ree=  mmde from the depwing. and this s Eid
e latitade andd

ords, 20 volumes of {rigonometric rec chizwn on the CAppEer v fit 1
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longitude marks,  The impression 15 then
chemcally fixed on the plate, amd the
¢ngraver, who must have a high degree
of skill and aecuracy, proceeds to work.
The figures showing the depth of the
waler it ench point are put on the plates
by u mnchine, one man being able to do
with the machine the work of several by
hand, cutting uniform Agures and putiing
them in with mechanmical accuracy.

Printing from copper plates 1= a [ahori-
opns process,  The ink is first placed on
the plate and then wiped off with the
palmie of the hands af the operator and
fis assistant, lepving only o tioy hit ad-
I":ﬁnfj; in the engraved Tnes, Tt i& then
run through the press, in contact with
wetted paper, after which the prints are
1:1-.I1~.'J:L|JL::'.l:q'll:1 by being subjected to a pres
stire of 600 tons in a hydraulic press,

For cheaper and more rapid work
aluminum: plates, coupléd with the Titho-
graphic process, are used. A\ drawing 15
maie on tracing vellum and then photo-
graphed on a sensitized glass plate. Posi-
tive plates are made from these negativies,
and from these are transferred to the
alomimam  plates, which have been sub-
stituted Tor stornes in the lithographic
process. Dhoe of the old stones weiphed
o potinds and eost 5185 ; the aluminnm
plates weigh '3 pounds and cost S4.50.

the woriginal information ypon

which every chart is made is filed away,
andd Hf one Tittle detatl were found wrong
1o veuars Liter the wery man who micde
the error could be located,

190,000 CHARTS ARE DISTRIRUTED EACH
VEAR

The wvast importance of the hydro-
eraphic work of the Coast anid Geodetic
survey is fllustrated by msorance rates
m harbors where it has done its work andd
i those in which it has done nothing.
In Nome, Alisks, for instance, the ma-
rine insurance rate is five-eighths of one
per cent, the harbor bemg sarveverd. At
Kuskokwin, Alaska the rate is from 114
per cent to 5 per cent, with the agents
it eager for business even at such rates,

The charts of the Survey are kept on
<ale at all times, and are sold at o price
which eovers only the cost of the paper
and the actdal printing. They are for-

ki

mshed tooall the ships of the Amercan
navy, and the chart-room of one of the
big superdreadnoughts ¢ontaing a serwes:
of cabwets wliere the charts are always
kept, ready for reierence at a moment's
notice. The Hyvdrographic Office fur-
nishes the same kand o1 charts for for-
eion oousts that the Coust and Goodetic
survey furnishes for home consts.

- Nearly a thomsand different charts
have been prepired of the coasts of the
Uited  States and its outlving possés-
stons sinee the Coast Survey was orgun-
ized,  These range in lmportance ﬁmu
the great charts of New York harbor,
where bilhons of dollars worth of com-
mweree and malbons of lives are safe-
puarded every vear, to the charts of
places I Alagka, where a ship may not
be seen more than unce 8 week, or even
once a month. The charts are in great
demand by navigators at bome and
abroad, and the annual gale amounts Lo
more than a hundred thousand copies.

ASTORIZEHING PFRECISION

The geodetic work of the Coast and
Geodetie  Survey forms a  fascnaing

rt of its nctivities when one looks be-
und the mathematies mynlved. Tt denls
with eonditions that very nmony people
do tot know exist, aml requires measure-
ments of a refinement that must  elimi-
nate even the personal egquation.

When work must be so accurate that
it requires the elimination of the differ-
ence of the speed with which the eve
telepraphs to the bram: and the brain to
the hanid, m two men; when it must be
o exact that a line a mile long may G
to the one hand or to the other 1o more
than 1,33 of an inch; when it must reach
that standard when the average errvor is
less than one inch m o0 miles in level-
ing work, it is apparent that the most
deheate instroments and the most refined
measurements are required.  Yet such is
the standard set by the Coast and Geo-
detic Survey for its finect gurveys,

It determines the longitude of a place
bv use of a transit instrument and the
telegraph-—the transit instrument show-
ing to 1/500 of a second the exact mo-
ment at which certain stars ¢roas the
meridinn of the place, and the telegraph
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showing the time ‘when they cross the
meriduan of a place of known longitnde:
A sithple caleulation, then, shows the dif-
ference of longitude of koown amd the
unknown positions.

The latitude of a place is fixed also by
observing the stars, when the Survey
does its finest worlk, With a zenmith tele-
seope it notes the exact time when a pair
of stars culminate, and after making al-
lowances for refraction, temperatore,
and the like the determination beconics
mierely a muthematical ane.

In makmg a survey, after the longitude
amd latitude of the starting point has boen
ascertuined, a base-line 15 loid oot  1is
direction, with reference to the meridian
of its starting point, is fixed with great
accuracy; the line must not turn to the
one £ide ar to the other more than 1/33
of an inch to the mile. The instrament

with which this determination is made 15

known as the theodalite, amd consists of a
small telescope mounted on & horizontal
graduated circle. The lines an this circle
are so0 finely engraved as to be invisible
to the naked eye, and the operator reads
each measurement by three difierent mi-
croscupes of high power, each of which
must tell him dentically the same story.
Farthermore, he repents this pricess if
mefsuring and reuding many times, so as
to make sure he has avoided mistakes,

The length of the base-line i3 Axed as
accurately as iz direction, else all the
work thar Follows would have no value
of expriness, |n the past these lines were
measured with varioss kinds of appa-
ratus, their acetracy being checked hy
comparison with a five-meter bar.  This
par was a little more than five: merers
long, but the measuring @t of it was
the distance betwedn two lines, invisible
1y the unoded eve, engraved apon irid-
wm plugs meet injts surface. While
use, the bar was kept at a éonstard tem-
perature by melting ice packed around
it. The traugh supporting the bar was
mounted on & Carfmue MOV apon
track Inult for the purpase. The sucers-
sive positions of the ends of the bir were
determined by high-powered microscopes
firmly attacher] to heavy posts solidly
planted in the ground.

This method. slow am] expensive, even

(i

when used 1o cheek the work of sim-
pler apparatus, has in late vedrs given
place to the invar-tape method. Invar
tapes are maile of an allovy of nickel and
stiel, and their lengths are practically ex-
empt from the mifluences of heat and
cold. They iire used in connection with
spring balunees; which determine the
amount of tension oo the tape at the mo-
ment of measuremient, Thiz method 5 as
cheap as it 18 accurate and penmite much
more frequent base-lines, and therefore
there 15 less liability to error (see page
G2l

DIFFICULTIES OF THLE Wk

The position of the starting point de-
termined, the length and direction of the
base-line measured, the distances be-
tween hundreds of otlier points are fixed
by trisngulation. The survevors take
one line of known length, and from its
two ends oheerve two other directions to
i gommon mecting point, thas making a
trinngle. By measunng the angles of the
triangle they can determine the distanee
between the two ends of the base ling
amd the third point more rapidly than
if they had taken a stamlard micter-bar
packed in melting ice and laboriously
measursd the entire distance up hill and
down dale, avross river amnd over moon-
tain peak.

I some of the triangulatinn in moin-
tainous country the lines joining adja-
cent stations are {roquently as moch as o
hundred miles long, aod for such dis-
tances specinl sigmals have been (levised
In daxlight observations are mude on the
heliotrope, a reflécting mirror which re-
Heets the rays of the sun to great Jis-
tances.  The most satisfactory  sigmal,
however, 5 a high-powered antomolbile
hemilipht used at night. Some of these
lamps 1 the atmosphire of Arizona have
shown distinetly throngh the telescope of
the theodolite over a distonce of 120
miles (see page (g,

In triangulntion work high mountiies
are desirable, ns they more thon atone
for the difficulty invalved in seafing them
Ly the great area of country they spread
before the nbserver. When work is dione
on level or neatly level gronnd or in
heavily wooded country, it I8 necessary
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Ly sl I:_{. towwers 11 The distino
M |-'I|I; and 1o overts i the trees
they miterfere. In a perfectly level
l-l[1r|‘.!'_'. '-'.'|i'| | '|'|I':1_' |-:. L) 15||:_|:_-1 [RiE
towers mest e G0 feat hivh (o over-
coamie the curvature of the earth aml
vy maike the line olear between the
[t and the theodolite,

FHE GHEAT ARCS OF TRIANGULATION

The progress of the Coust and
Gendetic Survey 18 graphically
shown  m the map on page I-J_-_i
which revesls the faet thal a ban
of triangrilation has beén stretehed
fromm the frontier ol Maine along
the coast to the moith of the Rio
Leramide. llere n line has been Tan
gue murth o the Camidian boriler
where 1t Intersects with e Laotpnad
ary between MNsorth  Lnkota
Miinnesota Feenm this ame, at o
point 1wt far west of Fort Waorth,
a hne swings westward 1o the
formin opast and thence to Moo
mound, and thenee il T thie l.';|_
mivdian bowndary 1o the line extend
| £35X I---I'i| I:.'--IJ: 157 rII--I”_l: isf 4 1T%
1o (Garande,

WIDENET el lime cuts
the country from San Franeiseo s
¢ast o the [ine i'-..'|5.’-: ]l Alle-
Ty ouniams, where 1t inter
serts dnother Hoe ronodng Teom th
%) T lanmd hne to Molle, Alabam
L his Intter line hiz o preitdy ex
tended ared I the vicinity of 1he
roximale _i||':-"|'.1'- of the bonnd

- g

.:"5'.-. I Letimesdes, Narth Carohina
vinbama, snd Gedreia, A shoris
e has also  been Mo acnss 1he
northern neck of Flomdn,, one up
thie Mlississippl, ome from & paoi
aath of Déenmver to the Chmadan
e, and one from the Nodh Do
kita=mouth  Dakotas-Alimmesota  in
tersection 1o the western shore of
Lake Super:or,

[ sulehition to these, there are
minber af disconnected =urvevs
Nerte and there over the eountey. and

number of reconnaiseances or e
bmmary survevs, Upen these hine:

o trangulation are based all the
e Y |-_|'|--'.|.!-|-r|.4_r.|;_- we hinve oOncert-
i the exact location of surface of
the United States as n geopraphic
r-:il'.1".'.
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andl 1 this way the imetrumonts were clevated to e

height of 135 feet above the Hrotimd,
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THE METAL DISCSE WITH WHICH THE COAST AND GEDURETIC SUTRVEY MARKS ITS
FHIANGULATION aTATIONS
Each trizrgalation i marked by brags and ron dizses a8 shown in the piciore.  These

marks are useiul nol ondy (o membees of  fh

alwe to private

Every survey must have a beginning,
arml the b L1TI11|’|' Pt ol r‘.'.l: greal na
vwondt] trmnealabion BTV 1% 0l ]'u=1r1l i

hoansias formerly kbown as the United
states Datum, but now as the North
vmerican  Datam. Al surveyvors  hines

it the United States eventually wall lend
trom here, as all moads led to Rome mn a
bugone civilization, Canada and Mexico
e adopted the North American Datom,
that practically the whaole of North
Vtnerica which has been connected trigo
nometrically 1s httched to thes pomi

S0 carcfully have all the ditferent sur-
veys been made that they may all be pat
together and the lmes ht pertectly,  Any
one familinr with surveys made on each
sitle of o Aiver, and how hinrd 1t 18 to et
them 1o fit topether, i ordmary praciice,
can understand what acctiracy has heen
required to bring all the different sure-
veys of North America mto stich har-
Yy that froun every ||--L|11 already fisued
i ekilled men feom the Coast and Geo-
-'1-1|-i' Stirvey oofild run :||I-~ line right hack
to the Notth American Diatum, in Bansas,

Of late years many ciiies have foumd
i mecessary to order a triangulation of
their termtory, in drder to connect thér
sirveys: with those ot the Nyt
Ceepdetic Survey.  There waz nch con-
fuston ' enconmierel] o the offices of city

T L

l.'1 ML

Survey who desire to relicste poritions, b

surveysrs wha denire to connect their survey wath one of these control points.

surveyors in tryving to connect their
layours of strects, lots, parks, and other
works amd arcas with the ig federal sur-

viev., These trimnpulations cover such
cities 65 New 1 aork, ot, Lous, aod Dos-
ton, amd are now i progress o moSan

‘rancisco and Cincimmata :'l.]'._{r:. larnid has
Il.llI all her ovster beds located '}'n.' the
Linited States tF'-I’]I..,"l.ﬂ.] 11 survevs and
their positions fixed 'with reference to the
United States: Diatum amd the stars,

BETERMI I'HE EAFTIH S5 SHADM

The work of the Survey in measuring
with great accuracy the surfaoce of the
Lnited States has not anly had 1s practi-
cald uses, but its scienfific uses well
The dmmeter of the earth 15 the primor
vardsiek by which all celestinl (hstances
are measured, and the exact length of
this astronomical  yards tick cannot  be
known nuntil the shr ipe of the earth 15
determined with greal accuracy. S50 im-
portant 1s this work thit zr nations nre
hinked together 1 an internationil seree
ment for the support of the Intetnational
Gieodetic Association and the promotion
aof i work of ecarth-measurement, A
certral bureay s maintained at Telegra-
phenberg, russia, and treanml conter-
ences of the science of geadesy are held,

The work of the Coast and Geodetic
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stirvey his proven so accurate that the
world now recopnizes the fipure of the
earth tletermmes] By b as the bost avitl-
atne, and for that resson it was adogpted
as the standard by the Internotwonal Con-
vertion of Astronomers, tecently held at
I HATIS

MAFFIRG WITH

CAXMERAS

In recent vears the survey has beot
ermploying the cantern i making ks topo-
graphic surveys, thus bemng able in sane
matatees o do awav wath the plane talils
This methodd of topograplite surveving 1s
cxpecially wseful in such reguins  as
Alaska, where difficalt country and bad
weather conspire agsiins= the sboceszinl
wse of the plane table. The cfuneras are
specinlly prepared, cross wires eing fixed
too the lens andd the soanle 1“"|1|LL o -nl
ranered that anpelar with the view

mpon the photographic plate.  The chief

t ey

LR ]

wen péen throagh the telescope ol

Hghted Ly scelvlene gas, amd the reflestors are g0 poweriyl

a theodolite for a dtatce of over [oo

precaution necessary i+ that ench promd-

nent lopograpdne object sanll be photo-

LE‘:I|-|1-Z Front at jesst two pommts ( sce

[HAED LIFg ).
Il-]".' '|'l.'--l'.|--. --|- !Iihi'.;.:'.l]:t'l:llll'. anil JII'L"'.'I-.-I_!
|ess '-'1:“;!_ EMOTIMCSE FeuITes the endurance
of great hardshaps sl afforsds many ad-
ventires.  These involve all the dangers
and experiences that go with scaling the
Vps or chmlang a Mt Mckmley, Tug-
g mstruments oap o moantain-sde,
where the slightest misstep wounld carry
the lksirer to the bottom of some termible
chasm o precipitate him mto some madly
rshing, ce-cold mountum stream, 15 po
sUUer-evening pronee at best,

Now one of the Survey enpineers mny
e headmg a party on the 14158t merdian
thait olivitdes Alaska feoan Canada, where
toefay they seile 5 prent moumiam peak
within the Arctic Cirele, tomorrow hattle
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QUR GUARDIANS ON THE DEEP

with un epudemic of smallpox among the
Eslamos, and @ tew days lnter are down
m a little valley where the mosquuioes are
sin thick that even a horée canhol griee
unless it he protected by nets.  Now one
of them 15 at work with a pirty i the
Rocky Mountaims, fnnjing streams that
ate bordered with quicksands, shooting
down rapuds thiut threaten every moment
o swanp cunoe, party and all,

Lhit whatever the task of the men, they
learp to live with the thought uppermost
in their minds that he who is willing to
bear the henviest burden will find every
other member of the party ready to help
him: henr it

Men go to Adrica o hont big game;
they go to South-Amerca to explore new
rivers: they po ta Switzerlanid 1o climb
ligh mountains] they go to the ‘heart of
Adrca and the interior of Tibet to find
strange people: but the men who malke
the basic snrvevs upon which our kmowl-
edge of the shape of the esarth and our
mans are based get all the thrills and all
the experiences that come to them all, and
pet back 1o Washington safe and sound
and reaidy for the prosaie work of writ-
ing up their totes

A MAGXETIC SURVEY

Aceittate surveying such as is involved
m the trangulation work of the Coast
and  Geodetic Survey would not boot
much on land or sea were definite infor-
mation not at hand concermmge the be-
haxior of the magnetic needie. The mag-
netic needle refuses o stay pat anvwhere,
and varies from the true north m differ-
ent degrees in different parts of the earth.
For instance, in Londan jt changed its
direction 35 degrees in the 233 years pre-
ceding the outbreak of the War of 1812,
Then it began to swing back again, and
up. to the present fime has moved cast
nearly 10 degrees.  The change is by no
means as ropicl in the United Sfates as it

iz in Londom, hut at the same time it 18

enongh to mterfere with every survey
if the mate of change were not known.
As the rate viries hetween London and
Washington, so it varies i different
peitts of the Upited States,

In nrder ta determine the declination
of the magnetic needle mnomerable ob-

Gy l

gervations have been mude all over the
United States, amnd the exact declmation
for each plice has been ascertumed. Lo
tlhe section east of the Kocky Mountiin
States there 1s scarcely an area 50 mues
syuare where the vamation of the nesdle
hus not bedn ineasured and fassed on to
the State and local surveyors, aud i few
places are these points of needle obser-
vation more than 2o or 30 nules apurt.
The method by which the vanaton at a
given point is found 1= W compare the
north of the compass needle with the
true north revealed by the theodolite.
The difference is the variation of the
necdle.

THE MAGKRETIC NERDLE J5 SEVER STILL

11 the behavior af the needle 18 impor-
tant on land, 11 15 even more so on the
sea, A boundary a mile long fxed by
the compass m Miarviand in 1302 wonld
now have its one end some 525 feet away
from the original location if-the survey
now did not allow for the chanpe m the
variation of the compass =nce 1302
But on land points can be located with-
out the use of the comipass. On sea the
compass 15 vet ihdispensable, and the
navigator must constantly allow for its
continual ¢ 5, clse some fine night
he would fitn] himself high and dry ona
reef when he thonght he was miles away
from . For mstance; the dechnoton
of the compiszs at Key West 13 2 degrees
enst, while at New York it i 10 deerves
west, Dhd o skipper steer through lis
voyage from Key West to New York
on the assumption that the declination
was the same a1 New Yoark as at Key
West, he would run mto the const some-
where sonth of a point 19 miled west of
New York.

The Survey nutintains olservatories at
Cheltenham, Marvland; DBaldwin, Kin-
sar ;] Sitlkn, Alaska; Vieques, Porto Rico,
anfl near Himoluly, Hawali, where the
behavior of the magnetic neddle is dnder
constant observation amd stndy, There
are places where the compass needle
varies fram forenoon  to  afternoon
enongh to moake o difference of from
5 to 20 feet in a milelung line, and
places wheré there have heen suiliden amild
unaccountable changes such as occurred
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CIUR GUARDIANS OX THE DEEP i

at Los Angeles durmng a violent storm,
when the needle shifted more than 1)
degrees n 4 few hours,  All these phe-
nomem are carefully studiéd in the hope
of discovering ultimately the secrets of
magnetism,

A magnetic map of the United States
15 made showing the hines of equal mag-
netic deelination and those of equal dip.
For instance, the map for 1gos shows
that 5 degrees: east declhination runs
almost due north and south, while 10
degrees cast crosses the Canadian hound-
ary near the Lake of the Woods, Min-
nesota, and swings around 1o the south-
west, reaching the Tacific Ocean across
Lower California. The 7o-degree line
starts in in the neighborhood of the
sonithern Delaware boundary, and sweeps
through northern Virginm, southern
Ohio, and middle Nebracska, reaching
the Pacific through southern Washing-
ton.

The magnetic map 18 always changing,
but the information is carried with 1t
wihich esables the marmer or the sur-
veyor to make the necessary corrections
At any given point,

RECISE LEVELIXG

The United States Coast and Geadetic
Survey has established precise levels in
every section of the United States, mark-
ing the altitude at convenient points hy
mcans of bench-murks. These marks are
the beginning points of all local surveys;
such s are necessary in railromd loca-
tion, water-works planning, and the Hke.
The maximum error allowed in this work
i= one-fifth of an inch ti the mile.  Tn re-
cent vears a larpe nomber of long cir-
cuits have been made, anid where these
are closed the miaximum error haz been
about one five-hundredths of ‘an ineh to
the mile, Tlis applies to the precise leve
eling of over 4,000 miles of line.

Precise leveling is now done with a
spirit-level attached to a telescope de-
signed and made by the Survey aelf.
By the use of a nickel-iron alloy changes
due to temperature conditions are prac-
tically eliminated, One of the officers of
the -ﬂurw_v declared that he could take
eme of these levels, put it into the hands

of the youngest engitcer in the Survey,
and get better results than the best eng-
neer the American Soctety of Civil Engi-
neers  could get with any other level
After inspecting the Coast and Geodetic
tevel the challenge was bot accepred.
Many other countries have adopted this
instrument in all their leveling opera-
tinns {see page O75).

Some leveling is done by the measure-
ment of vertical angles, althiongh this svs-
tem 15 not regarded as accurate enongh
for the finest work of the Survey,

THE TIDES

In addition to its other work the Coast
and Geodetic Survey keeps the reciords
of the tides, and furnishes tables wlnch
show the Quettations for every hour and
every day for as much as a vear ahead.
The Survey has made a great mechanical
prophet that enn predict the recurrence
of tides as accurately amnd as unerringly
as an astromomer can predict the coming
of o solar éclipse. Ttz bruin of hross ean,
with the aid of one man, calculate the
recurring tides as rapidiy as a hundred
brains of Hesh anid blood can do it (see

g G76).

he machine i8 known as “Ulnited
States: Tilde Predicting Maching No, 2.
The operator turns a crank until it stops,
He then copies the readings on & number
of dinls and removes from the machine
a roll of ll'}P[]]Er on. which 1% plotted a tidal
curve. This process is repeated  until
tile-tables have been prepared, showing
the height to the nearest tenth of a foot
of every high and every low tide a1 a
g}vnn seaport for every day in the vear.

s 15 repeated for some seventy hig
seaports and in less complete form for
F.000 others,

There are 37 factors in the making of
tides, sometinmies all of them entering into
the process and somefimes fewer of
therm,. We know that they are produced
by the force of gravity between the
earth, the sun, and the moon, and the
tide - predicting  nachine is  simply a
mechanism that brings these bodies into
their proper relations for every hour and
every day of the vear, and amomatically
compuies the effect of these relationis on
the tides and registers it on the dials
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and they gmive wse to many peculiar 10-

toms concerning the level of the oeceans,
The tide at Ponama, for instance. rises
maeh higher than the tide at Colon. and
this [eads maty people to think thap the
Paciie bns 3 heher level than the At-
mntic, s 3 matter of fact, however,
while the thdal fluctuations an the Atlon-
tic s1de have a range about 2
those on the Pacific side s ranoe of abont
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v MACHINE THAT PRUIMPHESLES

This machine—the only one of = Kind 1 the world—will predict the tides 2t any seapon
ne much as o0 vears i advance. It 38 weed m the compllation of the tule taliles msued encd
vt by the Coast and Geodetic Survev, A simple turn of the handle wiill record on the dials
the tamee and beight of the water at high or low tude for each duy in the sear at a0y selec

port.-am) at the zaime tme trace & thde curve which formme & permanent-Tecord of = predic

AIRTE The mochine—an improvetentl of Lorl Kelvin's tide-curve miackifie—aas  Jesimtied
ard constroeted by the Coget amd Gegdetle Burvey amnd =2 & toumph of applivd séence,
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OUR GUEAKDIANS ON THE

the bhay the rlur: s 55 feet above s¢a-
level. At spring tides the water i the
Hay of Fundv 18 19 feet higher than m
the Buv of Verte, only 15 miles istant.

The mechanical ilhlﬂ.nul of the Sur-
vey i3 a wonderful place W visit, us may
be inferred froum the fact that it can
make theodolites so accurate that in the
trianglntion hetween the Marviand anid
(seorpia base-lines the discrepancy was
less than half an inch in 3o miles, and
that it ean make precise levels <o accu-
rate that the msonum error i3 an inch
to 300 miles, o addition to the marel-
ous tide-predicting machine, it has a ¢ir-
cnlar dividine engrie with which (8 con-
structe the scales on the praduated cir-
¢les.  This engine has a spinidle 4 inches
in diameter, tapering three-quarters of
an dnch to the foot. This spindle must
fit into its hearing so nicely that it has
less than ritmono of an inch plav.  Be-
fore the dividhng engine can be =ot to

DEEP

0is

work the tédm mnst have been subjected
to a-umtorm heat for several days, an
order that every part of the walls may
be uniformly warm, S0 48 10 prevent nir-
carrents from interfering with the ac-
eiracy of the work. The room is kept
at blood heat, s that the presence of the

SUPErVISOTS of the engine's aperations o

not interfere with its accuracy.

The Coast and Geciletic Survey was
founded in 1807 vnder President JetTer-
son, and was then known as the Coast
survey.  lts preatest work dates from

1878, when it was hr nadened to its pres-
ent seope.  Today it emplovs 700 men,
and hos hecome one of the 'Ful-r:r'ﬂ V-
erument’s most unportant bureaus, serv-
iy well the practical needs of everylay
life, and at the ‘same time plongering in
paths of science in a way that has added
and i5 adding to the fund of human
knowledge oo the subjects with which its
mvestigations deal,

HONORS TO COLONEL GOETHALS

The Presentation, by President Woodrow Wilson, of the National Geo-

graphic Society Specal Gold Medal, and Addresses by Secretary
of State Bryan, the French Ambassador, the German
Ambassador, and Congressman James R. Mann

HE ninth anmoal banguet of the

I Nutiomal Goographie Sociely. was

held at the ""-..nt Willard Flotel,
Washington, D. 'C,, on the evening of
March 3, 191y and was made the ocen-
ston of the Soetety's formal recognition
of the eminent sérvices of Coll George WL
Coethals, U &, A 1o geography and to
the warrld as the bailder of the Pamima
Canal.

Among the members of the Socety and
gucsts present, munnbering more than Boo,
wete the President of the United States,
with a2 muajority of the members of his
} ey of State Hryvan, Sec-
retary of the Intericr Lane, Secretary of
the Treasury MeAdon, Secretary of %p;n
culture Houston, Secervtary of the Navy
Daniels, Seeretary of War Gurrisan, Ser-
retary of Labor Wilson ; members of the
*-q*.]m-rnr Conirl, Senators amd Reprezenta-
tives from nearly every State, diplomiatie

Ie [Jrcﬂcnhtwcs of every grea! fnrngn -
tom, officers of the "er_'g. atid Navy, and
men amd women prominest i the world
of science and letters,

The 1zbles were arranged m the form
of & huge grudwon and the banguet hall
benutifully decorated with flowers and
Hags. Belind the speakers' table, high
overhead. there was a great hlaze of elec-
tric Iights spelling the wmon of the Gcéeans
and the completion of the canal in the
Wiz

ATLaxTic—GorTiaLs—PacIric

The tributes which were paid to the

guest of honor by the speakers o1 Lhe

evering  were enthusastically  recedved
by the vast andience. Colonel Goethals
was accorded an honor which has been
achieved by few men—the dhstinctin of
receiving at the hands of the Preswlent
of the Umted States o gold medoal n
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HONORS TO COLONEL GOETHAILS

recogrition of his services to his country
and the waorld,

President Wilson's présentation speech
conveyed 1o the great engineer the thunks
of the nation, and when he said that the
name of Goethals was pow written where
orily the wiping oot of bur present civili-
rition could canse it 1o be [orgotten, and
calledd ppon him to rise and receive the
highest honor in the gift af the National
Geographic Society, the outhurst of ap-
planse which swept over the vast aude
ence #lmost drowned the yoice of Colonel
Goethals as He trwed o fAnd wards in
which to voice his appreciation of the
homagr done him,

It was plntn that lie felt more at home
“dividing the land and uniting. the warld™
at Pangma than he did in receiving a
mertin? W recopnition of s work,

Every speaker of the evening luvded
the work of the Americans at Panamn
and: progsed. the men to whom the world
nwes the canal

Before presenting the French Aumbas-
saedior, Mo 1. L Jusserand, the Tonst-
minster, Stcretary B, announced bis
¢lection ns an Hopomry Member of the
National  Gepgraphic Society, “for the
double reason that his nation deserves a
part in thes predt omdértaking, and be-
cause f the personal imterest that he has
always manifested in the work of this
Society.” '

At the end of the speaking Secretary

trvan, the Toastmuster, proposed a toast
1o 1he wite who bad stood by her hus-
band' s lovally during the long and try-
ing siege of work that had been hie lot at
Panamn, '

The special medal of the Socicty is
made of hedvy Roman gold amd bears the
tollvaing inscripnon :

“Tins specinl ) medal of the Nattonal
Creographic Soctety s awarded tis George
Washington Goethals, to whose ability
andd patriotism the world owes the eon-
¢eruetion of the Pandma Canal, March 3,
194" _

A specinl medal of the National Geo-
rruphic Socicty has been awarded only
twice hefore—in Robert B, Peary, [De-
cember 15, 1o, “Tor the discovery of
the North Pole, April 6, 100" and to
Roald Amundsmn, January 11, 1913, “for

Gt

his Antarctic achievements, resulting in
the attinmemt of the South Paole, De-
cember 14, 10911,

ABDEESS Y DIRICTOR CEOSVENOR

dr. Presudent, Memtbers of the National
Grographic Nocicty:

Owwing to the studden, it not serfous,
iness of our lenrmed aml loved Presi-
dent, DUr. Henry Gannett, and also 10 the
tlness of our Vice-President, Dr, Titt-
man, the duty of welcoming vou lere
this evening has unexpectedly come to
me at the last momeni.

Chy behalf of the Seociety, 1 express
our very deep appreciation of the facy
thit the President of the United States,
Hon, Woodrow Wilssn, whiom' we all
most devotedly serve, las by his pres-
ence honored the tribute wlhiich we fre
?im'ing o the man whose genma built the

‘anama Canal,

Before introducing the Tongtmaster of
the evening, 1 ask your indulgence for a
few moments while | read a few siatis-
tics ahout the wotk of the National Ceu-
graphic Society. The 12 months siuce
we Tnst met i this hall have made (he
most successful veur in the history of the
Natonal Geographic Society. Sevenly-
Four fhnIJﬁ-HIHﬂ-::W members have Deen
adided to the enrallment, making the total
present membership of the society two
hudreed amd sixty-une thousand.®

These are distnibuted in sixteen thou-
sand towns, villnges, and hamlets in the
LU'nited States and in two thousand cities
m foreign countries. California in jro-
xirtion 1o its popubition i our hanner
Sate, with a membership of twentv-live
thonsamd,  New York City leads por
cities, with an enmmllment of nmeteen
thousand, There = not a4 community of
one hundred white pecple i the Unned
States where 8 member of our Soviety
cannot be fommd

The cxplorations and educational work
af the Soowty doring the past year have
kept pace with the increase in member-
ship.  We have been continuing our re-
searihes in Alaska, v Pero, and else-
where. .

Umr Magnzine has hecome perhaps the
greatest educational journal in the world.

*The membership on Tune 15 1974 13 280,000,



It reaches thousands of schools and -
braries and 15 indocing more than one
million people each month to rewd of
peogrraphic matters,  One month's edi-
tom. 1f the copies were placed one above
anther, would make fifteen piles as high
as the Washington Monument, or. if
placed on g book-shelf, would reach
from the White House o the Capital and
back again.  The Magazne vields the
funds to pay for our explomtion; for,
unlike other scientific societics, our Maga-
zine supports the Society instead of be-
ing a dram upon the drganizition,

These hgurés are given that all here
may appreciate that the ambition of the
Society 1o mcresse  and  diffuse geo-
graplic knowledge and help the cause of
wiernational pooid-will is being realized.

Through our Magazme we are bring-
ingr our cifiens fearer to other peoples
anid also bringmg othern peoples nearer
Lo us.

It is now my privilege to présent one
of the maost riia.l:lnguiﬁhed members of
our Society, Hon, Willam Jennings
Brvan, the Secretary of State, who will
direct the procecdings of the evening.

THE TOASTMASTER, WILLIAM TENNILGE
HEYAN, SECRETARY OF STATE

The fack of p Toastmasier 1= always
the easiest on the program and easier to-
might than it wsually 15, bevanse those
who gre to speak to von do not require
to be presented with an elaborate expla-
nutinn.  Especially is that troe of those
who appear as the first and second.

A medal given by this Society will be
presented to the guest of the evening,
and when the greatest Geographie So-
ciety of the world 15 to honor the most
ilyetrious member of e professon on
the globe, because of the successful com-

letion of the most mgantic engineering
eat in history, theie is bt one person
to present the medal, the Pressdent of the
United States.

ADDEE=S MY PRESIDENT WOUDRGOW WILSON

I am now so unaccustomed o paihilic
apeaking that it wasz with genuine hesi-
tation on my own acconnt that 1 aceepred
the invititton of this evenimg.  Bot | ae-
cepted it as o matter of cobirse when the
great compliment was paid me of ex-
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tendmg it 1o me, hetanse it seemed to me
that it was not only a personal privilege
which was uffered, but a doty encumlbient
upon e as o representitive of the gov-
crnment af the United States: Ty seemed
to me thiat, speaking for thar guvermment,
a5 well as for the distinguished Soviety
m whose name | am now presenting s
medal, it was my duty as it was my privi-
lege 1o he here.

| am here to do what [ suppose s an
untsudl thing for a Society ufpdﬁ.-r. Tt
It generally comfers its honors upon
those who have disclosed geography
rather than upon those who have altered
1. It is a sort of advertiser and cus
todhinn of the globe, and it s now about
to honor a gentleman who has had the
audacity to change the ghobe,

The engmeering profession is one of
the few creative professions. Those of
us who have attempted to be biterary
men conceive that we have created con-
ceptions of the mind, but we pever can
produce them in court.  They are never
visibly upon exhibition. But the magi¢
of the engimecr 1 that he can é¢hange the
face of natvre and show the work of has
bands, and that it is i some deep sense
creative in character, The life of man-
kind on the globie 1s altered, for example,
by the cutting and the use of the Patama
Canal,

It fails the imugnation to think what
this work will pecemplish, It will create
new neighbors, [t will generate new
iriendships: it will make a new tmos-
phere of rivilry ond of pencrouns nsso-
cuition, The whole tendency of the
routes of trade wiall be changed, aml the
toutes of trade are the routes of enliglie-
enment.  Cnly when nations touch one
another do they cease o be provincial

and look out upon the great tasks of ho-

manity, mnstead of confiming themselves
to the relatively zelfish tasks of their own
domestic development, and 1t is mﬂ{ i
we export and mport weas that civiliza-
ttom becomes thoroughly established.

We have, therefore, to honor tonight
the greatest hiving representative of this
extraordinary profession,

It seems to me oatural, i 1 may say so
with apalogies to some of our friends
preseént, that the greatest engineer living
should come from the Ubited Stites.
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STLLING "HOT PEIFVERES—THE MEXICAN'S CHICEST DELICACY: MARKET Al

CORDMORA, MEXTICO

‘Hor toanl™ Wil e Mexirams 1= mone 9 mat Oof adsaimimig thun of spisigre to liest
Chill et carone aml hot thmales lu crtte With therr Fame o our ow'n shor, bsirt they are
oty two of the nwre than s7 varieties of "hat”™ things the Mexicans eat with evident relish
] et el Nanil "hat pasprpets form th !.p_-.:'.u.'_r i them all
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AlEN] i
Fverine the role of Porlledo Diae textile factories. emploving thoudands of Lebormg peagple,
came o exbtenee in Mexteo, They were mostly owned by foreign capital, and theeragh

thiem o mudidle class was grradually: bemnmg developed



HHONORS TOY COLONETL, GOETHALS

The Uinted States has macle the world
very uncomfortable, but it has at Jeast
done 30 by the exercise of extrpordmary
dynamic qualities, . Tt % not one of the
statical mitidns af the world. [t Is one
of the nations which has disturbed equi-
librinmes, which bas oot new pathis for the
thought and actron of mankind. |

And now there 15 to be elevared and
kept abways on high at this new gate,
apron whiell men are to enter the roads
of new experience, a name  which will
not be otted out untdl and unless the
whale cwviliztbion of the world should
change, the name of Colonel Goethals,

The government of the United States
lent ham 1o the world, sod be has dooe
this thing for the world, for it is our
prowgel boast that we have cut this lugh-
wiay for all the sea-gpoing shps of the
witrlel

CATLLARD, GORCAS, SInGW'Y, 1umceEs
1 take 0 for granted that we donot to-
might ferget that distingmshed group of

mizn whoe hove heen assocmted with Col-
onel Goethals; tha {allﬂ.ul and devated

sobiber, Colonel Gatllard, who: gave s

very hife to see that a great work was
done at the Culebra. Cut; that man who
made so much of this worle possible,
surgeon General Gorgas, by knowing
how to hold disease off at arm's length
while these men were given leave to
work ; also Colonel Sihert, who built the
Caatun Dam and ereated the Gatan Lake,
nutking it Jook to the eyes of the omnp-
ithated e 3F nature bad done the work
aver which he himself presided, aund also
Colonel Hodges, who made 1he loeks aud
the machmery by wineh these arean thihgs
are acmimisteored.

Bt we are merely tonight acknowledg-
g the presidimg character amd gemps
which dreéw all the olements of this work
together, which made it a work done by
colaborers, not by pyvals; work dane as
if it were the conception of a single
mindd : work done-in the spirimt of senice
and self-effacement which belongs:-to a
prent servant of a preat govermment.
There is nothing selfish m the eminence
of Uolonel Goethals. Tt {5 representative
of a great profession. It i8 repeesenta.
tive of a great government. [t 1s Tepre-
semtative of o oreat spirit,

i

[ am glad that this thing was not done
by private enterprise, aml that there 12 no
thouglt of private profit anvwhere o it,
but that a government put itself at the
service of the world and wsed a grea
man 10 Jdo a great thing. That is the
ideal of the modern world, that the serv-
s o mankingd  <hall be edmmanly
shared. '

.-fn.ml so I esteem W teal privilege,
acting on hehalf of this Society, to pre-
seol to you, Colonel Goethals, this very
beautiful medal. It is made of mere
gold, and gold is of no consequence in
this connection, sir: but 1t speals, in the
most precious metal we know, the ETAL-
tude and the adonration of the natinn.

KESTONEE OY Ol GENMGE W, GOETIIALS,
U. & ARMY

Mr. Presidént, it is an easier task 1o
Inthd the Panama Canal than #f is for me
to fimd words to express appréciation of
the honor conferred upon me by the Na-
ttonal Ceographic Society umf the dis-
tinguished manner o which the prese-
tation of the medal has been made.  This
meidal représents the satisfaction of the
National Geographic Society at the prac-
tical completion of the canal and its ap-
provil of the services remlered, Those
services are not only individual services,
bt national services.  The French were
the picneers in the undertaking.  But for
the wark that they did on the lsthmus
we could ot wodny regarvd the canal as
ractically completed. Bt for the Eng-
tsh we probably would not have Jaown
the mueans of eradicating malimia: the
deatic. rate  would have been  great.
Amang individuals we have national rep-
resintatives in the Spamish and the Eng-
lish i our laboriog f[;:-ra:r.-;

The canal has been the work of many,
adid it has been the TJI'i.Ij-E of the Amer-
eans who have visited the cannl 1o fnd
the spirit  which gommated  the forces,
Every man was doing the particular part
of the work that was neceszary to malie
o suvoese,  No aluef of any enterprise
ever commanded an army that was so
loyal, =0 fanhful, that gave its strength
and fi3 hlood tiv the suceessful eompletion
of its tnsk as the eanal forees.

\nd so m oaccepting the medal and
thanking the National Oeographic Sa-
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chety forit, 1 accept it antl thank them in
the namme of every membier of the eanal
A ETIY,

SECRETARY [HYAN

The [sthmian Canal is an international

work., [t connects the oceans that wash
the shopes of every land, and through it
will pass the commerce of all the nations,
It is fitting, therefore, that we shall have
ag participants in the program of this
evening those who in an cminent way
represent the nations which  will take
conspieuous advaniage of the apportuni-
ties which this cunal will offer, and at
owr table tonight we hove s one of the
speakers the representative of one of the
great mations of Lurope, one of the ne-
Hionas whese growing fleets are known m
ail the corners of the earth, | have the
honor toocall upon Lis Excellency, the
vnbasspdor from Germany, to give his
wstimony to the greatness of this anier-
waking and pay hﬁl- respects L the genius
uniler whose guidanee the work has been
accomplished.

AMHESS BY T GEEMAN AMBASSATOR,
AMBASSADOR VON BERNSTORFFE

Wien | receiveil the kind invitation to
attenit this splendid banquet, | accepted
with the greatest pleasure hecause it ai-
forded me the oceazion to Tencw oy
friendly relutions with Colone Gioethals,
the greatest engincer of these days, wlio
has presented to the world an EngIneer-
ine. feal which in ancient days winilid
have been called one of the Seven—I do
aot kiow how many wonders of the
work] we have now,

I had alsp wished oo mect the chiarm-
ing wife of Colonel (oethals, with whom
| had formerly spent a very pleasant
week on the ocean, | was pot disap-
pointed in that, a5 1 had the pleasure. of
sittitig fiext to her at dmner.

In one way, hnweser, [ must confess
vhat | was very muech disappointed this
evening, becanse 1 had been tald that L
was to have a very gool tome tonight and
a night off from speaking. A guarter of
ait leur age, however, 1 was asker] to say
a Tew words to you, and [ am very glad
te have this opportunity o thank you for
the splendid hospitnlity afforded me.

The presiding officer of yout Suciely
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told me before that this Society wis cur-
rying on an jnvesiigation—one of the
muny  investigations  of these  daye—
which was to resalt m finding a4 way by
which people shoold work only two
weeks in the vear amd hive in happaness
and plenty all the rest of the HHNE. N oW,
if yvour Socety manages to achieve this
wonderful resalt | hope it will be applied
to the foreign ambassadors to the TUnited
States; because that wounld mean only
fourteen specches o vear instewd] of about
one hundred or more.

These diplomats always feel at home
in a society of geographers, beddinse we
are what E might perhaps call practical
gepgraphers.  Without knowmg where
we are going or whenece we comie, we are
gent all over the globe and we regard the
whole vuaiverse as our home. rﬁ is nint
alwiys so pleasamt s it is here. and we:
are therefore very glud when on this
large globe we find such a pleasant aml
haspitable home as we all find 0 the
LUlnited States.

As a German, [ would ke to remind
vou of un incident in the life of perhaps
the greatest of my compatriots, Goethe,
who 4 hundred vears ago, shortlv hefore
his death, was sitting smong fiis most n-
timate friends, and had just received o
book written by Alexander votn Tlum-
boldt, a-npme which is famibar 1o geog-
raphers all over the world, It gave i de-
ceription of Mexito and the surrounding
comntries; and after having read this
Louk Goethe said to his friends, 1 ama
viery olil mar, and 1 have only one wish?
that 15 that 1 could hive long enough 1o
ace the Panamga Canpl boilt.”

He mdded that he wis sure this canal
would be built by the people of the
Uiited]  States, because he saw hy the
energy and enterpirise with which they
colomized the ‘whiple west of this great
cotintry that they would surely ot miss
the opportunity of building this canal, 1
wish | conlil evoke his spirt to be among
us today. e might fnd it a queer coimn-
cidence that his name is 50 much like the
name of the great man who Dol this
eanal.

Pefore sitting down [ wish to thunk
yem omee more for your kind hospitaliy
ant] for the great pl&aauru you have af-
forded me tonight.
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THE CATHEDRAL—THE GREATEST O
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The cathedm! of Mexica Cire 8 szid to be the larpest chureh In the Western Waoelid
It stands on the site of the great temple of the Axtecs, where tens of thonsznds of prisoners
s foundations gre camposed almont entirely of Artee mosres

lenpthy - 387 feet; width, 1577 feet, and height, 3o feel, 1t i exti
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It mside dimensions wre
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HONORS TO COLONEL GOETHALS bBsT

SECKETARY IIKY AN

T bl this canul it was not only dec-
cssary that some shoulid dream of i, but
it was necessary that some one shoulid
finanee o, and whenever In this country
the government pects money 10 mnst go
to Congress, which controls the nation’s
purse.  We lave gone to' Congress il
Congress has supplied os Hherally., Al
hills have been pand thus far, Bot ot 5
appropringte that as we ard not guite
thremsgh we should keep on good terms
withh thoee who must farmish the hadance,
\ind w0 tondpln, with the wisdor thal has
characterized it inso many ways, the Na-
tional, Geographic Society has taken cire
to provide that a representative of the
Honse of Representatives shonkl e here
to reecive vour thanks for the money i
peady piven and your supplicition for
that which 15 needed. | have the honor
af introducing to you Copgressman
Mann, of Hinos,

AHESS Y HONX. JAMES B, MANN

| can assure the Toastmaster and those
who are here that there never has heen
and that there never will be any difficalty
in dhtaining all the money that 15 neces-
siry For the construction and the opera-
vion of the Panama Canol, onod that s
especially true while the Commmttee on
Approprrations is presided over by the
prental and handsome gentleman  from
New York, Mr. Fitzgerahl.

I served in the House of Hepresenta-
tives on the committes havimg junsdic-
tiom in regird to the Tsthoman Canal when
it was first proposed by Col. Wilham 1"
Hepburn, of lowa, the chairman of that
contumittee,  that the Isthmian  Cannl
chould be constructed not by & private
corporation, not by a private enterprise,
but should be constructed and owned hy
the United States itself, We owe a defn
of gratitude to him for that proposition,
the résult of which was the negotiation
of a new treaty Detween the United
States anid England and the final under-
taking of this government hy the govern-
ment itsell to constroct the greatest civil
engineering enterprise which the world
has ever known.

The dream of ages was ohout to come
true, the longing of the centuries was th

-

be renhead, the hope of the navigators
fur those veurs in the past wWas soon o
becomme a reabity, oand the two ocoans
were to be united, There stood the work
in contemplation ; it only needed the o
Cithers retired ;. ethers despored. Thas
tiiarl reinined his confidence ; others quil.
He kept los conmmission 3 others faled ;
he succeeded.  The man and the work
came together when Colonel Goethals
was placed in charge of this preat unider-
takang.

Mo ong who haz vissted the Canal Zone
and watched the operations of the force
there will be surpmsed 1o know that that
forve idolizes the Chief Engineer. |le
spokee o moment ago of how each man m
the work performed his duty with a sin-
ple eve to trioe devotion: but you would
not know from that that all alemg the
line uf the canal, from ocean tu veenn, os
the Chief Engineer passes by every om-
plovee there speaks lovingly, “There goes
the old man.” And “the old man.” as
they Tﬂi‘iﬂ%’!}' caoll him, tips hiz hat to
every emplovee, from switchmin 1o s
chief lewtenant, e has wade them love
him: he has made them devoted to the
eause,  He with those under bim, has
made this great tderinking reflect credit
Hpon  govermmen!, upon nationol enter-
itige, upon the Amenecan people, upon
Eummnity. upoi our own goverinent, be-
canse he has sveceeded n domg that
which nu one darved to really hope conld
be done: that the government m thes
manner would he ahle to spend hondrisds
of millions of dolliors in the constroction
of the great work by direct employment
of government officrals amd  employees
without serious scandal. Tt never has
been done before on sach an enterprise
ot such uo oseale, and [ hope that our
country will recognize that péace miy
have its victories as well as war.

The heroes of the past have been made
in war, Here1sa hero whom we ol ta

put upon a pedestal as an inspiration o

our children and those who live now and
whi ecome after. that those who do ther
full duty m time of peace may emjoy the
same fofty fdeals as those who win i
war: anid 1 hope thot the title “Colonel”
(ioethals will snon be gone, and that we
will salute him as *Oenera!™ Goethals,
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SHCMETARY NikyYay

I might he expected that all Amer-
wans sharmyg in the hoonor which Colonel
Croethals has hrooght to the nation wonll
be glad 10 pay tribute to him. 1135 to he
expiected that when there 15 the conjune-
tion, the prepareduess and opportunity

which constitute sucecss, that we should,

all rejoice. Tt i3 th be exfiected thal we
shall all liehold with joy and admire the
Hower that springs from the place where
greal preparcdness amd great work meet.
Bt | am glitd that on this occasion we
can have as-a representative of the ont-
sule warld ome whose people bewan the
work which our peaple completed,  I'his
meeting tomght would o1 be what it
ought to be if we did not hear from one
of that great mation which first called the
world’s attention tiv the fact that it was
assible for man to unite these two ocears
i perpetunl wedlock, aml we are fortu-
nute e hoavirg as the spokesman of that
nation one who can speak so svmpathet-
ically 1o our people,  while H-'rlili stch
fidelity he represents his own,

The Nationml Gengraphic Society has
dsked me Lo present n certaificate of hon-
arary mmemberstop to  the pentleman
whom | am abont to call vpon., 1t is pre-
sented to lum for the duuble reason that
his natiom deserves a part in this greaf
andertaking und Iwcinse of the personal
interest that he hus alwavs mani Eﬂ:ﬁll:ll in
the work of this Society, Therefore it
i my pleasure jis it is my honor to pre-
sent this centificate of memborship to His
Excellency, 1. 1. lusserand, the French
Ambuassador, and to ask him o represemt
the nation that gave the initiative to the
canil to which we give the completion,

ADDRESS NIy THE THENCOH AMIIASS VMR,
1. 1. JUESERASD

I lack approprinte worids 1o express
my gratitude for the signal honor that
has just been bestowed on me, especially
when | think that #t cosmes from this great
Natiomal Geographic Society, whose mern-
hers are As mamerous 55 the tands of the
sen—or nearly so, and in which American
science 15 represented by a man like Dr.
Graham Bell, the American Army by such
an explorer, o pioneer, an early discoverer
= General Greely s the Americian Navy by
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the man whn reacherd the goal at which

socmany had atmed and plunted the Aapg

of the United States at the Norith Poile,
Admiral Pears,

[t 18 & very preat and important thing
to holil a record, and ou the present ocea-
2o, amonz your honoriry members, |
certainly hold ane—the record O unde
servedness. I have no douht—and in
saving so | am acting ae a well-wisher of
yoitrr Society—that T shiall hold it Jong.

I feel in a way puillty in not haviog
betier titles, when 1 think of my youthful
preparation and of having been enrly
taitght many of the arts nseful 10 ex-
ploters: to ride. swim, jump, elimb, and
even walk. Thus, when small boys, chroy-
ing all onr higgage on our backs, we Jid
a goinl dleal of explorig in, it is true, nol
VErY remidte countries: sone, howevet,
with whose language we became familiar
only in after-life, We were very proal
to fe able to aditress at peed a priest in
Latin and get from him directions as to
our way. But [ shall blushingly corjfess,
m the presence of my Genman eolleague,
that we were once confronted with the
terrible fact that, being in a small out-of-
the-wity place in his country, none he-
tween us four eondd remember more thin
falf the word ratlwaiy.  Eisen came 10
the mind of one of vs, and nothing fur
ther. We mussed onr train, and shall
never forgel that the whole wonl s
Eizenlaln,

(M real explorations, T have pone 1o
my credit. [ set Toot on foar of the five
parts of the workd, bot from the Nile to
Seattle, o Petersburg to Pasama, T saw
nothing but what others had seen. My
chief journevs to far-off lands have been
throongh & medmom greatly to e com-
mended, and which consists neither
ratlroard, steimer, hnrde, nor camel hut
in the National Geographic Soclety’s
Magazine. Through 1t vou can visit all
the warld and know the secrets of the
most remote places.  Happier than Ma-
homet, who ordered the mountain to
coame, but @t would not, so that he had
tor go to the mowitarn, we heckon oo lake
arnd pepk. tuins. jocbergs, cities, and des-
erts, il behold, here they come in their
trie shape aml colors|

Iy undesérvedness one thing plenses
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WORDERFUL WITNESS TO AZTEC ENLIGHTENMENT: CALENDAR STONE DISCOVERED 1%
L7000 AND NOW IN THE SATIONAL MUSEUCM, MEXICD CITY

This stone is of basaltic porphyry, 22 feet tn diameter aod 1 feel thick, aod weighimo

aliut 24 bons EE was |-|_f'!'-t [ound in the subsotl of the present cathedral sipunre Of Mexica
L 1.‘|| U.IJ-I gt |.||.|:' Trrlll-l.”t' il th.l.' i-l.".'EJ'I'li'lI.'rltrl |_l;|'|‘||||.—:lu'|, |.|'|_'|_| _'I||[||_'|'|||i-'|'|||1_|. hT..r_”:ufnr_l I'I.'ﬂ.rjl.lr |h;‘| El
'1:--|I||'|'I 111rh!1:]11'|': the !rll'lfurl'n toy tevert ta wlod |_|,,.|r..-h.|||‘ caisel] it to be rebaried,
tgure of the curving represents (he son.

veurs; within the _..._-._-._.|1||[

1 . The central
: Within the liest ring are the numes af the Artee
: ; ! Famg the Asiop 'I"'|.""' of the mimth, Freseott savs that the scourasy
“'.”h. which they adjusted their festivals to the movemonts of the smars and fixed the fength
o ing tropocal year was with o precigion unknows 1o any of the great philosophers of
AT H Y

e}
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mie—ithat wineh bas maile up for my lack
of merit—umunely, vour frendly disposs-
ciott okt e, snad, 1feel contidont, i,'l]lit'
consideration for my country, [ 1 have
done little, my country has done much
=imce our republic hns been established a
renewitl has been apparent of the explor-
ing sparit of the sixteenth amd seventeenth
centuries.

France has produced] new Landinieres,
new Cartiers, new La Salles, new L'l1nll11—
plains. We have biilt in Asia and Aines
the largest colonial empire France ever
posses=ed, il we have done so miore Ly
discovery than by war: The French are
“harbaorous to sirangers,” said] Sir Thomas
Clyerbirs,  That characteristic hiis been
i preat help.

The first thing we did wherever we got
was to build o road. then a school, and
that school we had the natives thaght mot
only, nor even chiefly, our fangupge. but
thetrs, and even m nwmany places ther own
theology. - Our officers have acted at need,
i large numbers, unler various skies, as
instructors, builders, sgriculturists, arches
olngisis, artesinn-well drillers, trving 1t
to destroy, but to improve; to which
many Amerean travelers have borme a
testimony in which we take pride.

The wvalue of the diplonma you have
bestowed on me is-enbanced by the fact
that 1 receive 1t on an occasion the hero
of which is Colonel Goethals. T have
long known him, and | may say that it
wits, on my side, & case of foemdship at
first sight. It is difficult to mieet hiom and
pot wnderstand the ciuse of that greal
influence be has over his fellow-men ; ome
feels at once that he cannot ask any ong
to do anything but what 1s right, proper,
wite, Anv man in his senses acts as he
i3 bidden by Tnm. T have seen him, =0 1o
say, in action on that k}“ﬂt canal along
whose banks so many of my compatriots
have found their last resting place ; where
| saw, with some pride, the white line,
not <o verv near the sommit, where we
stopped in the Colebra, and T raised my
hat tn some of our dredges and machin-
erv, still at work after so many vears and
atifl comtribuiing to the mighty task.

I hal the honor of visiting the canal
in the President of the Conunission’s yel-

low car, familiarly called “Goethuls® yel-

THE NATIONAL GEOGRAPFHIC MAGAZINE

Iy penly” becanse people wha prowl
about the trocks st move rphlly whei
it comos, il they do not want to change
fromm this world to angther. In the Zone
one single man was all-powerfol, and lus
chief strength did nor e jo the regula-
tromis which hadd defined his office, bot in
lvis moral tnfluenve pnil the respect with
which he wos surrourided,

We left the cinal not ki rwihg whaich
o admere mcat, the Dabylome grandegr
it the materinl work then nearmg oom-
pletion or the strength of character m
ane tman’s breasy, which Set m motion
anf rogabared the forces vsed in the per-
fecting of the enterprise.

I am thankiul toyeu for having given
me this oecasion to add to Americas, gooid
wishes gnd congratulations for the work
anil for the mon, French good wisihes
anil congritolations.

SECRETARY WRYAN

While the program as primted s com-
pleted, we are nat quite through. Mo
orie will be called upon for a speech, al-
(hinieh there 15 one subject that has not
ver heen presented—the happy comer-
dence of name and  accomphshment.
How appropriate that it should have been
George Washington Goethals who (il
this work. Who wall say that there 15 no
Wispiration ina patriotic name

Blut [ am not willing that this mecting
shall conclhude until 1 have performed a
task il upon me by this Soctety, We
have heard from represootatives of our
gwn and other countries, and the Pres-
desit s spoken for all the peoaple of the
United . States i presenting this medal of
honor. I am sure that yoi desire to ex-
press vourselves, eilch one for himself ov
herself, and [ om snre that vou wall wel-
come the opportunity that I am asked 1o
Eive yor. AV ETe the nume of the s
will be trsenbied apon all the monuments
that are erected at Panami. the name of
the wife who has stood by him in his
work and shared the dangers and the
trils of the task will not %H: inrgottern.
As a fitting conclusion of this most ap-
propriate occasion, T ask vou to rise and
drink 1o the life, health, and presperty
of Colone! and Xr=. Guehals,



“Gee! 1 wish I was a grocer!”

You know how the youngster feels. And you can
sympathize with him. For you too have enjoved the
delightful flavor and quality of this perfect Tomato Soup.
And you realize how naturally the very sight of that
familiar label awakens an “inward longing” which noth-
ing but this particular feast will completely satisfy.

21 kinds 10¢ a can
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MR WM. H. NOGERSDLL.
fSltebrtimg Nemnoger o Bls,
L l=griwd] & Hra

ILLIAM H. INGERSOLL., Matketing Manager of Robert
H. Ingersall & PBro.. the makers of the watch that "made the
dallar famows” came to our office a whils ago with Mr. B AL

Gavaudan, the Avditor of his Company.

"0y, Givandan has seen the Light® smd Mr Ingemsoll. "He
ready lo lake up vour Modermn Business Course and Service,  Further-
mote, | am going to start the readmg again and go through your
Course from bepinning to end with Mr. Givsudan.

"Thee= in o lot of valuakle business knowledge ecattersd hern und thess, bap '
af hitle ve= to & budness moan wits] # i pist inte & sysematic, digestible form,  That's
what your Course doer.  You moke it posathls fo "read busimess” i the soma -
sefge that @ men con "read faw. " MR R A GIVALUDAN

Mr. Igensoll himself subweribed for the Coane and Serviee in Febraary, 1910, Avditod of Rbt. H. lugraacdl

FHe has had over Jour yenss 36 which to test ita value to him in s business. i B
Al over the country, progresye ar] ‘IlJ'-tlF‘.‘ll-l!-ri bisines men are doing just what

Mr. Ingemoll und My, Givandan are domng.  They we following with eager sndereat
the Moders Buniness Course and Setyion.

These men tealizs that the knowledge they can get from therr own pemsonal expe-
pance ia loo pommow o enable thesi 10 make the best wee ol theie abilstzze. In the
Modern Business Course and Service they are the collerted expeti=nce and
idees of thousands of saecesstul busness men, nrq:rz-?;?irl n form to be easily granped.

The uuthority behind the wark b shown by the Advisary Coanell, the fve
wembers of which sre;

EBEPH FRENCH JOHNSDM, D.CS.
J E-.l.n n{ tha MNew Tl:!:rE L|h.1'-l|.'r.|.il'|l' i‘lr.ht-:i
e 'l._a.'ll.'|1|'|'|'I:IEI:. |l.||nr.:l.|||!.ln and hanise.
ELIJAH W, SE18 9. MA CP A, JEREMIAH W, JENES, L1.D.
Sraet Wrmbser p.l]':l.u.d.iuu.ndhq.l.[:l:ﬁn:i.- rfemer ol Ciavarnment, Now Yok
fieed [Adldie Aecsuminni. Llurremmty,

El RERT H. GARY, 11D, Cleiman of ite Bosedd, L. 5. Sies] Corporstion

i sca ize pow hoahng an rercsiion prniees, of reef e2fect 1a held e, yos wacd 1o [ FEPp g —
alasut the Plumnes Courss and Seevics and whnl it wall des dor v,
[ is g pumsgh for the lemdem ol taday: 0 mat lime b Fror e whin bope 80 be nusstered
amonyg e lmddesr o {amsersw, ,
Eo= ipmanrrt o il.l farisTT Wl tubd b0 e I:‘-.'n.l.:l.'l.. r I:}I?I.IJI"_"IJ 'H-...I-::r- l-:l...i'Ererr._-' 'r.:il:l:n !.l:f
Joseph Foench Jokmesn, L=t ursend you 8 ooy,

FRAMK A, VASDERLIP. LL D
President of the MNetomal Cir Bank o
M= i ork.

ﬁ.nh:tll_ I|:|.g| hl-fbn tii s
.".!-.'lnll:l:l Mlumtira Euu.l'" mzl
Sriview are mea oA el rrJ.']rl- '_I
fumnrs =l hee 1 raulrod
M clere o smay ol the s
I=srrImETe r:mluua.lil:r.'l b s
'I._!m illﬂu'n-ir..: il L]
A b il B Iil:'

W astinghouse Eletnie anad Man-

1.|qr|uru1|tlr l:._.'um:'-nu-rl L 26

o,

mien Wi

Amwncan Bnlbng NMill Come
jpariy, B% fnen e=gudl=d.

Mational Casli Heguter Come
pany, B men =m

Pattanal City Bank of New
York, 51 men enra'

Busrmgla Addesg Maichjine
I.-:l:r|'|.|:|.:|.|. 51 men rs

Cilidoe e W ernicks Comoany, 20
m=t nrodled.

Ceomscawsslth Ediaom Com.
pany. of Clazagn, 103 iten

FITI=IEm,

CogBLFY

Alexander Hamilton Institute

10 Astor Place, New York Cily

m—-'lrlrlI-llI-lll-|-ll-r-|lI-III-|-l|-|l-ll-lll---ll-ll-vil-l'll-lll-l-rn'n-nr*ltr'"ﬂiﬁ-l-l:iﬂil-_l_llllll
8 Without plocieg me under sny mnt of shligation seod me your beok, ™ Orgeniesd Buisew Kapwlmfgn,” sud full
: Lndormates srgens=1 7==r Lamyrer oo erres. LW rHe r=r remre . st e bazoe s pnnitem Lo )
4
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All the world’s best music
is no farther from you
than the Victrola

The world's best music, superbly rendered by the
world’'s greatest  artists—Caruso, Melba, Tetrazzini,

==E=0GES

-,
===

o -. .h_

0 : - ; . - ra

i':.l'll'l 'aderewski, Kubelik, Mischa Elman, Sousa, Pryer, Victor [
bl Herbert, Harry Lauder, Christie MacDonald, and Blanche
@ Ring are a few of the famous artists intimately associated

with the Victrola.

;%i
=gy g

I 4
'r.'.: .IL~; Lfln'.t!}iirlill:_' ‘r::m?iiinnﬁ are a source of u]u:q:rfuluuiq 4
il and inspiration alike in the homes of wealth and promi-

it nence, in the homes of discriminating music lovers, in the

E;E;W homes of thousands upon thousands

i who can hear the best music in no

@ other way,

i Your home would be brighter

',",:E under the charm of the Victrola's

E beautiful music, and it will be a con- |

;| stant delight to every member of vour

family,

There are Victars and Victrolus in great variety of
stvles from F10 (o $£200, and
any Victor dealer in any

city in the workl will gladiy
demronstrate them to vou,

Victor Talking Machine Co.
Camden, N. J., UI.5. A,

Benllmey VFgesmg e Coo. Mamerril,
Caiinrdbzn THetraries

Advezyn une Wictor Mochings with .
Victor Hecords spd Victor Myedies -
fhF juirsfereilElaimn Thers & rl-:l it b vtlﬂ'-l'ﬂh Hv[r Hm

weiy Ly pef The unegiealed Victer tons M aheganiy ur axk

B 1 e A ErEy= s Cm el Pl T P T T e O e M e = |
L iEEEE=o= ,..-"'E!-E=E;‘=,, =53 T - ETEsSsEN e ErEnCEEEEESR Ll
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Our Book

shows why
A permancnl

house need

not be an

eXpensive

one

Y ol I'|J.:::|.'J S

not Wikt srapss

[;.I i " I-.!I-I “Jr M’n

ship commcs

n"' to have a home that you will

e ::_;, proud of twenty years hence as
the day it is buile,

Proper buildine b @ guestion, not of
costly materals, but of rghs materials,

A stizceo wall, an a proper foundaton
15 permanent: a protection  Srainst fire
the cold of winter and hest -rJf SUIMMmer.
It sipes to a soft tone of rreat beauty.

Metal Lath

far sticcn bhe-

proper foundation
cause of ity extreme n rIl..II1. that preves fnis
cracking, a rigidey secured by [Filf-
tucular constriction,

Hermmgbone walls, partitions and ceil-
megs make a house that dehes tme.  [1's
the modern construction that 15 being
made use of more and more egch year os
people come to know s real advantagpes

Write for Our Handsome Booklet

LE ufiDws if Herr T pghlaii] 5 Frascries picl
cerntatne interedting facts that wall Proyve
ef great valipe it helpdng bk the
besr home ot lewst cost. Nention
Ve afelnlect™s  naine B0 We CRn
co-nperate through him.

'-I-! ‘.1||:

I:'-.-
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The General Fireproofing Co.
1506 Logan Ave., Tomngeiows, O,

|.I = £l :\--:!._L.\-. ;'!I I"IFE,

LERE e re Rl EErE L E.L

¥ 5L l‘\-l_ ".I ;-I
% SIERT AT R S

_‘ ALy Ll oo,

A
WM f W

[T el e
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IjJIHL.II I-JI 'Jr ..i..!"l ETEEJ&.EE |_:|' H":HH E'I'}
18 BEOADWAY MEW YORK
Irans- Atlantic and Intand Remavals.

FECTS ANl FSEE SOOD

o STIEL W

Hourebold Gueds Moved tin Lift Vams  Howse ta House
To and from Enrepe—City te City in the United States.
Imsmrsnce Agamat Every Risk

BOWLING GREEN STORAGE & VAN CO.

14 BROADWAY, NEW YOHRKE, N. Y,

|
‘ OFFICE, Ne.,

' B Splendid 0il
in a Handy Can

The nandiest thing a man ¢an
have within hands' reach is a
Ha hdx l’*llLL,nnl KT Hm With

1 ] s cw ri "
| I|.-: VT emse @ tprht Veoreng, elean mmd
i"'l Il II 'I v Wik ‘._ 1010l =g I '_ LA - " iwli

wretieh amvewhere,

S-m-One Ol

ITIEEES

All Besyichuraishing

stndea,
IFEWaTE,. bkl - grnery] eures k= 1 --.|' =

tw parze] | A
-*u Library Ship with vy |'|l:-|'.l|-.
i FREE—A v seonsle
! iHHLi:—lh—l']'"'q-F Ol CO,
42 UF. Brondway MNew York

¥ou,



lake a '
AODAK

201/ vou

{ alalfopne free al yowr dealers, or 0y matl,

FASTMAN KODAK COMPANY, RocuesTeEr, N. Y., The Kedak Cisy.
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See how clear
that spray is

You can take such pictures
voursell — get clear, sharp
neratives with even light—
no matter how great the
speed of your su Ij]mt Equip

your camera wit

Bil.lSd’lﬂlt_]I'l'III- 1SS
[essar |ens

For speed work the Ie Tessar is
unegualled—it has three times the
quickness of the ordinary lens,
while its perfect flatness of field,
its great illumination, and its
sharp, brillinnt defimiton make it
re-cminent for inlerior portraits,
Fundbr-mpes and for enlarging.

The b Tessar is almost twice as
fast s the ordinary eamera lens
and can be adjusted fo any com-
pact hand camern on the market.
Let ns pend pou o sample print

arred Tifervntie g informatton abonf
i fens soleclion Mor pour eamerd,

Rausch {5 [omb Optical (©.

218 &Y. FAUL STREET
ROCHESTER, N. ¥,

Leading mapnufarrmrers o
Aoserica of Sderen Priam Field
Litannew, Prupecsien | anicrns
{Halopdieans |, 3rerenenspes,
Eapineering limtrumznre 1 3ph-
thalmic Lemsew and arher kigh
grade optics] privfucts,

- - -

---'-----u-—-----ﬂ"

Whadr kind of a trunk have

P

voui Will it last through vour
next trp ?

it 1t 15 an Indestructo, yvou
are sure that 1t will last for at
least hive vears of the hardest
kind of service vou can give it

That's our guarantee—fve years,
trunk service, regardless of what
happens or how far you travel,

But if vou are poing to iy o new
trunk, what style have you 1m mind 7
Have youthought of 8 wardrobe trunk 2
A trunk that will enable vou to
your clothes
entre trip,

Keap
hung up throughout the
ak smooth and wrnkleless

as they are in vour closet ot home
T he chince of the opht st of n war 'I_'|||||
ErTilE tii midvet E---'.---l':l it whitts vong eanaiier

the tremendogs atram o whicli 8 watdenbe

trunk lswublected.
Indestrocin

v rnbes ey e fzenogs

PRt ructon, inal

Tnndestruatio e are thle strEIhgE
l -.-.....i i BTy LilE
Irlll‘ |l--'| 13 ".!Illr ll! il -'_-i. |||':."..|| -:
e Ly LIvRINE A pdidid The interinr 1s buih
T W [ he Clathes-hangers will it breal
Far vour own ptotection, aveid wardrobse
iehibE 1 =l ot & prles
Hoemember!  You ger what v poy i
Every Indssrructn wandiobe 0 tamle 1w

wems tidehnitely, and we puarantes five veas

PR I ST
we will replace’ o reqair

IE woiar vrunk iz Josk «<u
e e et e vt
it Tree nlf |i|.|"'|'_."

I wemg womt bumbk serwice, vou o weill Do

Imide st reict
[F wiri srg alter hew pice and the ahi
FYEAL e witly o1, det Indestrurto glabe
We belleve we are mormlly resprmsblile
i custniner for every trunk we sel| Fack
irtiche i exctly ue we-repr

1
rT i

euent i
e Pt o Jaw o L

National Veneer Products Co.
B Helger Street Mishawakn, Ind
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. AlMS EASY
AS POINTING
YOUR FINCER

Is Yours an €
Egg-Shell = ‘
Home?

YEAPPMMISE your wife, mother o sierpr, lefr ulong in the heuee,
i iild wake wp reddght il #ad d@ b r_::l.- i fed  pimir N

a ] 3
Fy s :IIII EiZ mar

il Al sEre T adiml el | ErarmE, draasaarel aF iRl inE creiriimml
shaaild entee the Bouss and ets2lc ber. W hat senid slie do by way of revl=tance?
N ar g Aldsmsligdely mathmng! Rl wwuld be e — [raes i
i Halllt
Cis her the Yt haman arsenal the mrw Savnpe Agtomanc, Weoall o
§ |. Hy {al resliny | iF shioigdd Le allaid a ¥ Jyuanian o
lensed form of poclostiprms - B converts your barme iman o helypless, defonee
! rrp-zhel]l of = place, into oo sreens], [ scnmlly inakies 4 wormas abie
[E] [N W '_.._:.. b i| Fivi wrs nEaTiiE Sl i 1F a8 FrpaEcEey il g
Erack |!:|'T. Shoer bt liew ehf @ sheot once bor soch foagper prlly Sow A Brand New

whe car fell st & ghanee we s nonw'h i i W losded Savage Rifle!

Bhooty ten abun fralile the tumber ol en ordinary sevolver — two HE new Saraes .23 Thbal ".r -
fane | HER T aariematEs The ands aobirmatw that Fisdrids ire againe TI i &l Hir onginad ba ITRET 3 .
thee odd exrmee **dickty 1 st e wist Jonded 5""""' | F Calzhry rmeries, fromnbane Durum ik b _-_-.'!'._

'-i.n'lln free bond, *PIf Yia Hedr 2 Burg b detectrve ulld bop, albe phectioe, ec.  Prlce Eia

VAGE M-I.".If'_-trfl’L1|*1."u‘n H*w-'u. Al } -nrk UTICA, N.Y Lomid for eircalar.

THE NEW S AVA EAUTOMIC

YOU NEED

R |1|-rll_:-|'r' [lH:I:'L'lll [|I.1 I_"Il-l..jll_'l.ﬂf_{' 11] OW SHne

Prism Binoculars because of the hiph price

The Universal

Prism Binoculars

PssEss cvery adva nimre

|2l INSURE YOUR LUGGAGE! ||

Bl Whether a brief wil 1|'||| OF BT X I
B retiiled vour, our Bagesge Poliey enabies

s a1 I‘-':I.'.r'l with 8 rare-free |:|i|| i aiud || : - i .
| Crenerous THhvmination

;':EI ::Iillul:llll._'lll:- FRNLY BV EPY  ERDIERERE qnY  WaENLLT '||I_1'||Jr t_l_ll:l

i ' Clean-out Iiiuvipe

| Coats but a few conils u day | ] Crrent Diepth of Foous
Mzy save hundieds of dollnrs i'1'l'll-'||_'l'I!'. Adignomen

= Hirid Frume

af &40, 01 :Ir||_|-:§._|"i i

the price & jusz B25.

-
i_
]
—
|
i
b —

MLt g e . Fasily Cleaned

-+ | T e 1y ol g, % Sale Lieather Canb

il ! ¢t ' _ h. Admstabhle Shoulder Strap

isi Wi e §ileE philwl loenl gliech Esiis bl

Ml wner Clpens 6 Aieties oo Py IR + -.- I":lr {hutrnir, F|||.'||-|1.|_'_ F-:'_;]I'E'|-_'I '_':rlu'.-h.
TR R | Ueithidol Wark

| FEE “.! Pdy szl Fesigery oo bl Al | UNIVERSAL PRISM BINOCULARS
W INSURARCE COMPANY OF WORTH AMERICA ||| Have No Conipetitons it 929,
e, W Uinrk mnd Walnat 55, Philadslpias = i of

.:5.- k = ll:,-..ﬂ'- - i
‘%1 e i e e "'i.: MEIHTIRE MEEEE ﬂ: EHGW'H CO.
PR  Capital, $4.000,000; Surplas, 55,500,000 ..,-._'_,t:__,.;.. 123 Sapsom Stroet Philadelphia, Ps
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WARNING!

The Tourist Maoltiple Camera is not to be
confuted with ch; mukeshift imitations.
All Infringements -.ﬁ be duly prosecuted by

law.

If you fully realized 1he absn-
lute perfection that has been
reached in the Tourist Multiple
Camera— if you knew the actual
costs entailed in its manuiacture—
you would not for a moment be
deceived into thinking that a man-
ufacturér could profitably marlet
nearly 3o efficlent an instrument

far anything less than the Tourist
Multiple price.

Tourist Multiple Camera
and Projection Lantern

I thiere s @ sy dondt bn yonr mind aeto the full valne

ek Feoei Ve el youlr thntday when yol by the Toorask
Alnltlple Camera- ¥

THIA GUARANTER WILL ARRURE YOU OF
ARSOLUOTH SATISFACTION

Tl i moy Hline within the pext sy tuihe |1 s
paesitile Tor yoar Qo demnare aiwof her moake of neine e

af & lonwer jarice than that cherged for (e Tour-
ind Muitiple—mnde on carefnily ond of the soome
high-grmis motecnls, arimiaining ity viinahl= jai
etrtol fontor== nmil i ordbig yon ogual efficamcy
il eerwivr, oy momey will e proni iy tefitnded
williont gmitrhle nrdslay,

Special Features of the
TOURIST MULTIPLE CAMERA

=50 imaivichml exposnres may be
e al ooy specd ahid withodt
relomiling.

& specin] senstipmetic l=ns ol
micyustue shorjriness anzl grest
ra bty wisrktog nk ¥. 2 ¢

Prrfect sulprpements may b=
retie writhamrt topary ¢a the n=zn
b SLEEN

It invery compect, Teefmr il { x i x sty inochesin wiee,

A poslthvm aef the film oen b kel foe the Projeotom
[ i be=E.

Patented Features of the
TOURIST MULTIPLE CAMERA

{ Trarbiead Shafps Trleenid 1,000, iig)

Lats pczasitala Do pipn ot § vy ex posicres o ane Glin

artiingg af dhorter, windlng fitm, and comnting ex-
(rosmirres K| ojeeruted by ooe lever. Ehoecin] focuaning
moiat. - Al allthe more techoice] poemterd] featmoes
LoD mHINETOEN 1o Cmrrmerad e

(Frsir for SNepwirrul Edvoiew e Duore Catfaaior,

HERBERT & HUESGEN

Room 512
456 Fourth Avenue, New York Cily
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An [llustrated Encyclopedia of
Geography

BOUND VOLUMES

OF THE

National Geographic
Magazine

OUND VOLUMES of the

Cuographic shonld be in every

home, school., and eollege hi-
rary lor stude, reference, and the
personal enjayment of this store-
hompse of I':{-i.-.'.irhullng incts.. Nowhoere
else can be found such a wealth of
photographie reproduction, not only
tn black and white, but scores ol
pages of four- and eight-color work
photogravures, panoramas, and mans
which vitalize the adthoritative
articles specially  prepared by the
loremost scientisis, explorers, and
travelers in the worlid,

The articles evin on technical sub-
jects are wrnitten for the layvman to
uniderstand, for they present 1n com-
prehensive brevity, illustrated with
what may be termed ' Talking Pie-
tures,” big things of world-wide -
terest happening. today or occurring
a thoosand yvears ago.

The Geographic s a source ol
delight to the children as well as the
¢lder members of the household, lor
a love af pictures, which tell ther
own story, 18 & dominant characler-
istic of mankind., and for just such
material the Geographic scours the
ont-oi-the-way corners of the world,

& himited number of volumes for
1913, with mdex, have beern beauti-
fully. bound, in hali moroceo, con-
taining 1360 pages of text, with 1100
pages of illustrations;,  including
panoramas, color work, maps, elc
=ent [1-r1_']:.;zi|1 i the United States,
400, Address, Department H.
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Tomorrow’s Unexpected Fire
Demands of You

A Decision—Now

lF WE putin a sprinkler system free for you now, it will commence to
pay for itself in premium savings NOW.

You will have immediate protection against business demoraliza-
tion by fire—which means your peace of mind NOW,

If you decide to let the matter go until you feel like investing yvour
own working eapital, your present high premium payments will quickly
wipe out the very profits you have planned to make,

Meaniwhile you are faking a chance — deliberately and needlessly —of
.FHJE:'n_g i SEriois _ﬁr.r wifrich will cost o the price :5|r AT .'lj;::l"r'n.ﬁ_'f:.* ayslemy,

Free Automatic Sprinklers Now

Many Erms (names [urnished on request) with strong Anancial standing have seen
the 5;111],-['5 anthmete of our [.-.rrr[.nnrinn and the wisdom of ﬂr“l'.l'.jﬂil:lg' it. We lake
the insurance :III'IJ'EII:HI of a few YEeaTE. This returne our investment ifi the IJ'.II:.ll.L-
lers with interest, Then we give you the eguipment. 'We do not meddle with
placing ¢r writing your insurance. Wa make nothing on that.  Write ua for
information, ueng the coupon below to facilitate matters, You will b=
vl ¥ 1_|r.|:|||...11'=i1:1-|. I ¥yl hositate to decide now, cut oul thin ad and .. N
alace it where you can find it. You will want to reler to it later.

GEORGE H. HOLT & CO.
926 Manhattan Bldg., Chicago
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FOR®
SUCIENTIFIC

Expeditions and Research Work

Maike Your Chwn Motion Fictures with the

G2 ENSIGN

Llayheht Loadane

CINEMA CAMERA

Lighs, ( ot and Smpke o Opeiats
Fuited with CARL ZEUISS LENS |

FRICH

Camera, Complete - - = = = =  SK0.00
Trnpod, Revolving and '!'.zJ[ing Head - 340, M)
Semad for Dasoripnive Bowk

(3. GENNERT, 24 F. 13th Sqeer . NEW YORK

CHICAGO SAN FHNAMCIS IS

Ferfecl; uhuf&{:tmn for you a]ﬂ.n Here's Real Pleasure

1 i F | Wy -\.lllr e Ll Jh .J._n...

Escnpe s hi=al :||r.||:|'r anotany rtl!l.!u.wlnm. I'mm:llrl

L4 & &

dnys i-h" Efl Sulng, Vel of exploring Lrip in el
—'ll.l. U EAR. Ch

gttt sttt pompies s || | Gl eloton Canoe

LECONALD PEAREGS . ML Siale T I will open- o worlld sl sew ssmmerdEs piedaioes 19 vk
A 2 The Ol Tosn'" W sfrong Snd mifo, el Gid gractlnl-—
e Nmgarn HTI’.I‘I.IJ'.I.-E Mam luss thie i e - preleryed By Feperenne] enooebyls,  TEA canpad o suocoe—
et il MEliddreils ol oS ; I igeals fvery W liare-——msd e cntalog.
11 w0k MAiVD & EpTIng., TROWITE ST S .l =Wy B i b S a " flaF ULOD TOWN CARDE CO
1] ':

qim, wrlte g8 which, vear repscr i Glemil lingdin” i, ] phishbe® 6l ihs i | IS8 Moam Sinxrr,

itw, amad we will bell yon feet how Hilies uu inwen.” O Vows, Mamr,
IR f ekl I ® wridl e mirsiom T e

ARTTTS kit Bok el "B o : -': 1
Enrr=dmainty ablies erldenres ddl fad Tt 2 |
Bk LARE R BOEL, - BRI KT UEHIE TR R ol S

MIAGARA HYDRAULIC ENGINE CO.
E hieater, Pa,

wilEl autoins lFr||||'|-
[rf |:r|||I o=l it T, by emirsi g

“Safety I i, youspiese, ‘wni | || HARRISON GRANITE COMPANY
' DESIGNERS
AND
BUILDERS
OF
HIGH.CLASS

MEMORIALS

. 99 vour gusoline in a
First” "jasco TANK |
el
the deswn steel, seamles, finped
ind tesled gasaline receptache
that protects fife aml propecty,
becaue 1t cannot lenl

Endoret by marhredire oeed e ol
i B wnr denlet™s wi i K11

T = I =
.Mhlm-_‘: STEINMETZ & CO. BOOKLET € ON REQUEST
Mais (Hlice, Philade sl

M. Y, Office. Hudsay Termins! Bijlling | 200 FIFTH AVENUE :: :: NEW YORK
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- so Lioht and
; D::H.H{}’ i
The hostess 13 never a8 loss what o
ofer the afternoon culler if these

little " disks of delipht ™ are kepe in
the house

True lovers of heht confections will
=

appreciate the delicate swestness and

vanety of Havors

Necco Wafers

Claerd Pager Wrapper

Hub Wafers

Trenspaszai Pazer Wonpper
They add a new delight o the afier-
noon  tea, the kEiddies’ pany or the
Oy 8 fu.lriE].'il. EFC RS TLATL.
Mg an informal hetwesn-meal tudbir
these toothsome sweers are immense! y
popular,

Hoy jome hadirr aF yer

| Drugenat’s or GConfrcianer

MNEW EMOLAND
CONFECTIONERY COMPANY
Bosbos, Moes_

Mulbérd of Necco Swoets

HAMBURG

Lardest 55.Co

i the

AMERICAN

449 Ships
L&17. 710
TONS

rouna the

through the

PANAMA CANAL

Two Grand Cruises by

S.5.CINCINNATL, Jan. 16,1915
5.5.CLEVELAND, Jan. 31,1915

From Mew Yaork 1o the |'-I:'r;l.'.s'le-|| cIif s
of the world—inecluding & viat to
the San Diege (Cincinnati)
and Panama-Pacihe
(Cleveland) Expomtions

135 Days—5900 up

e lsidigeg all g ransry =apermass
alsst siad ashoge

Send 2% for a dunbie diso tmvel fecoed,
*A Darin Bedin,™
|'.| I|-||' — Enow Tl Lni ESirmf, [ T8 r'|1 M-
mn, [t may be plaved an sny Wwlking
mactnne.  Cloes fecodds 18 paeparalion

H A L TREAYEL RECORD DEFT.
5 Bruidwag (M. G New Yark

Hamburg-American
Line
41-45 Broadway, New York

Fhilmadelphis Buston Baltibsors
Fitlabargh Chizago
e iw Crrleans Mizoees pokin
St Longia San Fraticiscs
Montreal

ENnd: ireaarm lIH:"l | =Y =
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Beauttful Geographic Photogravures

[|J'.|'-!.|". -i_-, .||" LN 5 TR N

beattifnl picttires o the
home, and Creogrranhie filioto-
pravires ane distimetive and
umniqoe.

These charming photogray
ares, which eanopot e pur-
chised elsewlhere, are admired
wherever they are seer

Coplec of any of thees photo
ciaviires, atrtistically fromied
with specmally stlected monld-
i, caft be forwarded, care
filly boxod, anyvwhere in the
conntr

1Ll &Sl |'I||"-._ I"ENY N i 1 '_I-‘-: bw llrcss hprm L ||-.: --:__:l lnucEnrsis i B '__ il

THE WMATEETY OF TN WMATTERHOEE—YT 223 [hilss Frisss = Tl==iy A Frogl Eoaed

f HITRIANIAN TTEANARNT fE0018 TEER RS
Phesbogtariiee, 9 0 114

F THE NITH MAN= |FRIEILEM



il Attract Attention Always

s [{ESE panoramas are published as supplements to the Namowar Gleoorarmic
Macazixg, not merely because they dre beantful scenes but by resson of the face thae
they are both educational end arustic.  They were selected from thowsands of others to

carvey the most comprebensive pictures of wonderful and characrerisne corners of the

carth—the great Sahara, the matchless Matterhorn, the Panama Canal, the wonders of

At Robhson, in the Canadian Rockies, and the Lure of the Frozen Degert.

| hese pictures can he obtained nowhere eise, and will be forwarded wnframed or {mmed,

35 desired.  Arrangements have been made w supply o limited number artistically framed, with

moulding specially selected to obtain perfect harmony with the subject. The best French olass

1s used, they are most carefully packed, and a high guality of work puaranteed.

7 u 15 iswrhes

FIE MO OF FLATER IN THE AHARA DESIRT—Phetoprayyes

Thiseity, prellitily bl by
T Thiessl 5,000 TEmMe B, WHE
dlswmrred b conn ey 1 mufz=mor
Trirmen Ting oo mnad ooy
¥ |.|_'|:| :|n.| YRS | !||'.||.": Fiim
i rectdat Lle Tollimime yeur,
winder e miaspacen ©f The Ny
Linska ] Tiengmmpiats ety 8t
Vile T'nle=swtiy. s hepuly ol
ultontion and tbhe mrstchy of
{tw tant meke i oor af tle
=l '.||':|';'.':||.1I:g R=r]=-. al
an—iel siklingsin the snrhL
Bire, 672 £ 18 ipches. it s
ETOTTEre on: Hewvy wnlbstoperss i
boanrd,

THE LT CITY ©UF THE INCAE—Y 5 22 ks MimsgrarsEm

THE DELIVERY OF MCTURES IN FERFECT CONDITION ASSURED

The s of Praver,” = u i inches, photograyure in Sitin Sephi, oo Att-mal Toahd, realy e franiing, pontpodd, e cesila
Frainml, fuod ( Hrpress Colient)
e Palme * pets xo5g | nches, phalograinees 0 Sitim Bepin, Tesly forfroming. postpiibl, s cemts,  Pramesl, fn0o (Hepees
|_-I|”I.'| ‘_
Vil s e Piew of e Patiens Comal " tes 15 Iiehes, {9 five calers, feaely for Totimdngg, pestgnll, so esifie.  Frainesd I

ELx st CUT 1w’ s
The MaJesty of th= ¥akirrhroes Peristl 19 x5 oeneRebes, vendy S50 IriiniEgE, POSERHEME, SR oeEis, Frramad, e [ HE[irrea
(W FLESS
““Flue-Tare ol {he Frosen Desert ™ gx 0y lcles, phologravure, ety for framing, poetpail. s oente.  Praimied, §o
| Express O et i
Clie Munarzi of the Corpacdjmn Merk es-—<%1 Hobhsn ** t7x g loches, so denils,  Framwed, oo [Royoress Collest ).
‘Dor oot Twin Fawns o wopderfal flashtight photogrammre. gl £ 1Y inches rendy for framidel. 5= onip, pestpaid
Framed tm sepils ok fame | Fapyess Cnlleot )
Y Mippnnnimne Peussmat it VYo% x 1l inches, lirgograyare fn Sslin ':-'.r].'ii. reafdy for fruming o™ alepil], w0 ot Fiainec
from { Exprrss Cotlect) '
F e Toige af fhe Rich Man—Jerunnlesm,™ in x 13 e o colore, oaly for Praming. posdtpuld, = cents Frompel, fioe
[ TExpiree Collest i
Adilress,. DnraRTHEET H, SaTrowat Gaomaiateiie Manstine, Washhapion, Iy, €.



Use “*Mum”' after the bath

“Mum

I H IFEaY TrF LA &5 &I “N

This is the

. ' Mazterpioce ol
the snow-white, disappear- Oustical Mechanis

ing cream which gently iy W oo wil

e Eyess el L ) 2l F:-J'I i BETTED Il.hl.l II:- i I-i|1

neutralizes the odors ! PERP' FYX
of pﬂ]‘ﬁpil‘n[i{'m | r Prism Binocul

el dld = & bk, Dassesrt i

I'I'l-I e ri Ekrmsgh T SRy s S e == il

s [hI:_L:l.-r QCCUr ﬂﬂLl I'l._"I_L'I.I!'I:‘.'-i S seis Viirh, A jardl N, 1534,

firrre=m, Tier= Warz L

-. i femmiaiaid | f Tl Filpart !Eﬂ lig=f jilmim
the sense of ecleanhiness. | Eee s e
i |!...-llll:-lt:i-l.'::lluu'__.lI‘ rmm 1| Redl |--.||-

A comfort at all seasons | g o L 11 ol i
: Rl |t et By egipmeis F vnld

1 necessity 1n hot wearther. £ ) TR T
. ; <A, ' Flrarsre sl ullfll'j bl A rnﬂu_
Does notcheck perspiration. | gt ey AN, w
1 L kN dlslEr T mlaals w e |
. g et ] st et

v s LA L o s =lL AMERTIAN THINNMNT WAEE 00,
_|.5'L *. .-!l'||.| J-rl H 'i“-llqll-l'rtl.l'llr '\-ll-lllﬁ u ]‘ ““'nl_“_ HE I.hrts- h'“ -I-nl..!

“Mom"" Mg Co 1106 Cheslout St Philadelphia

RECOMMENDATION FOR MEMBERSHIP

mn :'ru-

National Geographic Society

The Membership Fee [ncludes Subscription to the National Geographic Magazine

IWES: Anmml membmship i LS, 8200 entas]l membership sheosd, $3.00 Cansda, 82 %0 life snembembip,
23 HFieane make remittances payenda ma Mationa] Geogrepiine Someiy, aod i af & distunce ramit by N, Y. drade.
poetal or cxpres o,

Flexse detach sl B in Mank Belew and send to the Seeretary

9]
‘Co the Secrelary, National Geographic Soctety,

Slatresmrt ared M Sieeeds N andfropesl,

H"ﬂ.iuilfn.?fﬂ-ﬂ, C.:

I nominale

Addiess - —

for membership in the Sociely.

4 i fome @il il i
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Pinnacle
ol the Pen
Makers" Art

Avoid Substitufes

Booklet on Reguest

sold Everywhere by the Best Dealers

L. E. Waterman Company

PUNCTURE -

(& e PROOF 75
Pneumatic lefe S

11|’| || |. i !:Il
I_I PEry I_ i
Dian't ler e |'.:1-;~._
REn Sgrain — et
rrad, uninterrup- |
ted tire service
by using Lee
Huncture-Proof:
reumatie Tire
=

No Punctures

P:r:--:turad ﬁ.gﬂin!

—that 1§ puarantecd,

Phose pnenmatic tires must give all the sddeid
TN T I-'I:' .I--I L U II Frinrny I Ii r 1
refunilid

Y ou canmn e, You havwe much o eain
1'-:'|-=I:-' viite todiy . for Pumphle bl ‘[
CHET h irsey -hick muarantes

Lee Tire & Rubber Co.
Comboliocken Pa,

173 Broadway, New York

There's More to Look
at Than Your Eye Sees

the inaccessible details
of architeotute e.ml decoration,
“gotoright into" sports :Lln.'f‘
ovents 'hl-']ﬂ'-l

L OERZ -
BlHﬂCULﬂRS

*?f

Neld ol = lew arsd mogniiying power comlslned with
exrinfaneinean pind fight wright. They embody e
mcul sidvarcoed idens i prismopticn and ore gaar
e 10 b optically and mechonicolly periect
Made by imnk ers of Goerz Lenyes and Cam-

MrNE and anre in lllllr'r |n|l||:|: TG F1.|l|_'r_|
| ther. YW our dealnr will get 1 ham ]:i;lr:lu,lu

Sl e [lipars 1""'.I' Dagesptive Privm Cafz toy
with arfyoie oa  The Optica of Lanses ™'

C P GOEREZ AMERICAN CPTICAL COMPANY

Mo, 310 A Eaet 308 Strpsd Mew Yark Cdp

Enjoy tha festures of
' distunt scehery, study

Ty evoet in dept® of focu o, erfopoesn ef defimition,

! -
» — - —
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il _’: Use it every day

P‘IUL. TH hygicne is incomplete without a safe arouth-wash,
Hinse the mouth with Livterine abter brushing the seeth
It imparts o senee of cleanliness and purifention and pentralizes
breath odore.  Listevioe has enjoved the confidence of physician
and dentists for more than thiriy yesm.

Al drugprivgs svll Lidoterine
LAMBERT PHARMACAL COMPANY, St Livais, Mo

Hupson River By DAYLIGHT

Fastest and finest river steamers in the world, designed
exclusively for dayvhght passenger service,

“Washington Irving” “Hendrick Hudson”
“Robert Fulton” “Albany”

-“I-J"'r::_lh riil]l tHiekets between
M ew York nmd Alleny, in vilher
dirvetbisr, sre goasd o0y this Hne.
Direhisten amd  restnorant on
eacrh steamer,

Delightful ane-day oulings to
West Point, Newhburgh, or
Poughkeepie.

Sendd e 1o stampe for
srreereraEr Ll ern e,

Hudson River
Day Line

Deshrosses St. Pier, New York

a
EvewTs as' AL A LAY

Lunch Outdoors
This Basket Keeps Things Fresh

Puck your Jmch, gv for a ride in fe ppator

|:|1.|r|".||,!|r'|||"-'T ||.|J:|I ¥ WEIIELE l-'.'li-ll'-|I.||'-I'|| Wismt
greater pleasprd [ EIning we i |"'.J|IJ|':' LS
hont F o Pot 16 this Jupehy boflles and ull. 7

YA Hest and &

Hawkeye |

Refrigerator Basket
fdd Lol o the Triw™"

Boston
_/m Garter

15 the nm"_y kind
for men that has the

Fitrztity

RUBBER BUTTON

CLASP 1111 rrpeal W III pemAr ke s rl'-"
i datzrinnd Sl Pl JSiEEe § o= L
Holds Your Sock In o Variety of Sryle 'n'.'-'l“ rll:'crlual-_r--'-i:'---':"r:':T s uen R
E-mq-tlﬂ'l A ?ﬂlﬂ" .EI'I'.il:I lel_ EI.II.'I:I. D'I.III:EIJ: Gl—iF | :;ep'l r:l.-_..“u :I:-:III! u.lrrll.:lll.:': |*1 ';I L
QeoRGE FROST COoOMPARY, MARERS, BosToON BORLIRGTON BARKET WORKS
| Nerth Purbonptae. Iesia
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Those who own en " Evinrude"” Detachable
Kowboat Motor enjoy an endless vacation
for they carry their "Evinrude” with them wherever
they wash to go. It clamps to the stern of any rowboat,
yours or a rented one, and makes it an eight-mile-an-
hour motorboat, MNote these exclusive features:

Built-In Reversible Magnelo

Pl Exbirrisile Magmeto ks budlt within the I wheel snad o thay mapaer §a pridected from all
hjisry, 1 b oo brpshes, bearines or cremmaututons to wesr ot sl B ot affected by radn,
Wives Of avim oomplindy subowrisron. 1 aaves exrrviong 1y or M poomds of batterles

Maxim Silencer Compensating Steering Device

We mun now mepply special Maxim &
leneem foe 190 gnsl 19 H VEvinmdes™,
Flag Sileaiver wlimtinatos procticaily afl

T|II'I_1'_|-|l'r in contrubland b a shock-absochs
mg, Compenaling Dhrvice which allows
e tilker frea range o eliber dire-

B modsii  No shinilar motor cih g (he
Muim SHencer se i boun exclusive  the exerfion or strengih which in
| “Evingude” franme necewsry willh » 1‘I.I-h|:|i!'|'.

The Roosevelr Expedition, the Stefamnison Expedition 4
unil ofher important parties of vxpbotvty wee welng the “Evinroda™. Ttlaon
nle at Sporing Cioods mmd Hordwarn DRDeslems ovicrwhiern, Have yoo sees iof '!l-'i

Evinrude Magneto Motor, T H. P, £80), Evinrude Battery Motor, 3 MLI,, $70. |
flloarrated Calulvngy free wpom regoest

EVINRUDE MOTOR COMPANY, 449 MSt., Milwaukee, Wis.

Alfre. Rewboat ond Cance Alstors R

BILA SIS

Haml Franalshi, . 25 Barluad Hi
i e v LEm; Wia L1 B |
e Work, . WA Iand ) B
Tertiniil, (ira., 18 § et B
Iimmbimni, = . & « HLE kA HL;
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el T dimp e W

oo anad permits niectior wilhoop

-
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CH-GERMAN
ISH-ITALIAN

ls Fexly and ::'i.url!jl Waieesi| by 1he
anguage-Phone

HOW TO WIN BIRDS
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[ o LKLY A 1% & ERrarn
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w1 s Ehilie vt diters it all Hee Pisdam
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ey,
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™ _ 105, H. DOUSON, 302 Sscurity Buibbing, Chizagn. lIL
=it ilars addll B <t Lkl g T rica . . "y s 1 dferriur w8 HiLi1iids Pl e latr,
THE LANGUAGE-PHONE METHOD | & ::'::- ':': R L
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COMMON BIRDS

of
TOWN AND COUNTRY

LIFE ilustratons in Coalors
32 it Black and White

ITLL this book as a guide, bhoth the city and roral dweller ean soon
identify the common hirds, and by giving a few moments to their
study now and then quickly heeomes familiar with the nomes and
habits: of many of them. A little dnily appbeation, which can be greatly
aided by the use of n pood hinocular, will prove enjovable and profitable to
ench member of the houschold, not excepting the tired husiness man, who
will find relaxatiip and plensure m determiming the many entirely different
species in the city parks or country fields that come and go with the seaisons.

“Birds of Town and Country” conthins 114 illastrations in colors of the
more commeon hirds, especially drawn by the master hand of Louis: Apassiz
Futttes, with deseriptive text by Dr. F. W, Henshaw ; an article by F, H.
Kennard upon encovraging: birds around the home, and Hhastrated with many
photographs.  There s also a wonderful article on bird migration, with
pumerons charts and maps showing the different routes of birds which mi-
grite from pole to pole, the resalt of lifelong study and research by Prof.
Wells W, Cooke.

These articles amd illustrations: have all been printed m the GEocraric,
anil, becayse of the grent demand, were republished m permanent book form,
The edition T8 5,000 only, and 1,000 coptes have been already ordered follow-
fng the announcement lost month, and fortheér editions will not be possible ;
therfefore arder al once.

Fowtrd in brown cloth, postpaid in the United States;, $1.001 bound in
fuill Aexible leather, $2o00.  (Canada or Europe, add 25 cents.)

Deraxraest B,
NATIONAL GEOGRAPHIC SOCIETY,
Wasnmxcrox, T
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Why Not Spend Your Vacation in the Tropics?

The expense is small.

send for Free Copy of

[ Beautiful Hawaii, Japan, China, The P i?'JIE-IE'_F‘i!“‘T’* l

How 1 Toured the Orient for 500"

You have bewrd yvour friends speak of the Loxurious Serviee on the I'|.|r 4

the M uemeficent Decke
and Upsurpassed '[.l.ll.'-iu-'.

NOW iz the nme to po:
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the Orient will welcome you;

+ Serrprm by T anks,
, Moo, of Totermations] Fame

Yol 1-.'|.r].' regtet will be viou

have not pone lopg apo

PACIFIC

MAIL STEAMSHIP COMPANY

The only American Line Crossing the Pocific

R. P. SCHWERIN,

Vice-Presdent and General Manager

General Ofhees

Thiz Magaxine a frem {inr Presses

JUDD & DETWEILER, Inc.

Master Printers
420-422 Eleventh Street N, W.
WASHINGTON, D. C.
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WARD'S NAT. SCIENCE ESTABLISHMENT
College Avenue, ROCHESTER, N. Y.
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The Malhsred Situesr CHAL Came parest with the Manosic Tyl

1 he Glacrers of A/m ;( @

HES volome gives the technical results of three years' sty of some of the

glaciers of Alaska by the Nationa! Geographic Society expeditions of 1900,
110, and 1911, The glaviers of Alaska are the largest i the waorld, excepting, of
conrse, the polar regions, and for besaty anil griandeur nre gnsorpnsee],

The National Geographic Society’s investigations have develoghed ANy nten-
estmpg facts. Some of the glaciers are atlvancing and others retreating, and each
of them seems to have an individuality of its own,

Members of the Natiomal Ureegrraprhine Society will fined that the volume, the yagh
hln!tlljr' techmicil, containse much of [u1||||l.|.r mterest. Iy 3s bound. n cloth, size
& x 1o inches, contains 485 pages of text, 238 tlustrations snd Jdmgrams, and ¢ight
coloredd maps.  Copies will be sent prepaid to memibers 6f the Society’ i the
United States for hg per volume @ alivoad (i Postal UTedon ) '-a..,,:.,rJ-

As the edition 1 Timiteld, members destring the volime are ureed to send in
therr reserviition ot once on the Blank form printed helow

[irr. Ao NAaTional Ceods Areic Socirry

W ARG, 1) |

Mease senil ma i ceipy of “The Glackera i f \liska ™ for which | enclose remittatice
of 3500,

Name

Addreis .




||-.' |
i

¥
-

A Home-Like Hotel -

Midst Ideal Surroundings %

Chicago Beach Hotel, the last word in luxunious,
restful comfort, Large, elegantly furnished rooms overlooking ozone.swept
lake aod tree-bowered parks. Single or en suite, with private baths.

Chicago Beach Hotel

Perfect appointments, service and cuisine. minules” ride from heart of city. Whethet
Astertitan nr E.s O lian.  Dehghtfil so-.  your stay in Chicago s lora dav, & week or a

cinhility, Frequent informal dances,. Tea  year, write for mtes and illustrated booklet
CHICAGCO BEACH HOTEL, Hyde Park Blvd, (518t Street) on the Lake Shore, Chicngo
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Lantern Slides from Photographs
in National Geographic
Magazine

Use Press Clippings ?

| IT will mare than pay you 10 sEsnrs our gx- |

Ernsive service, coveriug all muiirocta, frado ! P AN R sovdghem & ) |
apd persopnl. dnd gt this henell ol the best | (O MANY REQUESTS wre heing con-
gnd maet syrtematic reodimg of nll papers & stmithy recdived  reganding  laniern

porindicals, hare andl abroad, &t ot ciml., slbiles from the SO rielit ||-||.|I.-.__'1.|.||:'|- i
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Wing miza takmeg mdvanizse for OBk K thie Cencearinie  that areaneements havie
banf pasnibly seryice o1 yoidr ime £
| leen | eopmpletes] Lo supply thein to members
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Press Clipping Bureau sy bl e et
AUTHUN CassaT,. Prop il w'hil chz poioced 3 bl
Cambridgs Bueliling, 5254 Fink Ave,, Car. 334 S,
NEW YORK Dept. L, National Geographic Magazine,

Establinied 1888, Serid boe e Daak CRlendar WASHIHET'}H* IL E__
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ANNOUNCEMENT
Tie NEW LOCOMOBILES

The New Locomeliites are the remult of our "Pour Car & Day™ mlebisn i amng
actire. They sherw the suczess of our foed peliey —Chuality nsecad of Luanticy

They pledse us greatly, bixciume we kuow that pur sdmerers will mannily spoare
cuile e gdvanood nooe (o0 Aty ConIost pod fnksh. The New Locomubiles are
the mearest sprroa b ror vor wdeal—"The st Peple Car o Amerssn

=TLILICH A _'-111_1*- TO START’

I _::_: ] I.-hll I" l-b l-___:-h'-'-rrl I-.I I I I = ._'-I_- e 1 L T la&isat e sl .|...|
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{INE MAN TOE « ek New ainl Bzl 1'eg

ENTIRELYT WEW AITEARANLE = Repropoooes) body wd Insg ey Cowl

lczdded peapiecr Foodmy Windske (il oree il Dimver, SNuw Bonnnt. e Rashgi=r, Tatw Lavime
i rmsies] Hpm
THE CIMLY HEGH CRADE SERATLINMLIER AR woh foor spoedy dec chech gnd

It g werh i

FIRST CAR TO |]_ ELEC I TRICALLY LOKEED Lowhs any wml ull beplize, oo liether
|:'i""||'.: I R ckr thr car e 4.5 el lws e m il W AL I 'J—.|||

THE LOCOMOIELE COMPANY OF AMERICA, FRIDCEFONT, OONN
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If Women
Were Guardians
of Public Safety '

OW many scence sach as this would ccour?  Cwer mn-rt:.r per oent of
the destructive fires in this ecuntry are disoovered in thelr incipiency
—arhile they sre in the vilal-fAve-minule stage.,

1f winmen were guardinns of puliltic safety, how many bulldings would
lack the simple means of extinguishing a fire during the cifal-fire=
puinile period—that eritical period before the fire department is brought
fnto action #

Every ten minutes a §5,000 home—aor §5,000 worth of homs property
—lg degtroyed by firein the United Sintes—due ehicfly o man's pro-

criast (nalion in providing an extinguisher of inciptent fires

—efficiend, ﬂl‘lﬂ'ﬁﬂ operaled and of conrenlent size.

Write for " The Vital Flve Minutea™ today. We

would like to tell you something about bome e pro-

toction—and PyTene

“THE MOST EFFICIENT FIRE

RANOAVN™

]
I

EXTINGUISHER

PYRENE MANUFACTURING CO., 1358 Ermdwnr. N. Y.
Bioes mnil Nickel-Plaird Trrl-.u' Fire Latlagubsbers are (e anly ans —grart fire e1liepiiahers fm—

Eliniribatary lor Cisada : MAY - DATWAY FIRE ALARMS,

T 'i'l"u‘nrpr;n W

rluwded ini tha Gubs ol .ﬂ-'.lvll-llﬂlf irn Appliences wsmed by the Malinzal haord wi Fire Uniderwriers
Cheragw J h ille
.h-imqt - Cincissat] ﬂ yoit Eﬁﬁ‘..n
AthakTa “"""1“‘ M Hmﬂ:n- Hichmend
Haltimere Mitwan 24, Lamin
Birms nrn'm' Nrw -I'h!.u.- Faxl
R Detes FIRE Warfalk it Laks
Briderpart Lol uth L EXTINGUESHERS |  Obdabama Citp S ik
Bl . F‘h“[h
! Chasiee, N0, = Wayk
PACTFIC COAST DISTRINUTORS : CORTIAM FIRE AFPARATUS C0., Sas Franriars, Los Angelos, Sesttlp

ancwgver, |nremin

Fm=E 1r oo & IITWETLTE, 16

Digtributers for Geant Britain end the Cantinest ; THE PYRENE €O, Lid, 19-21 Lireat Goees Served, Londen, W. C,
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