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SEEING AMERICA FROM THE "SHENANDOAH"

An Account of the Record-making 9,000-mile Flight
from the Atlantic to the Pacilic Coast and Return
in the Navy's American-bult, American-
manned Airship
By Juxies B, Woon

Arrama or "Tre Tan Esrrman Beresiws,™

A A VY ro et Avas KiFasss,

N THE morming of October 7 7 last
tlu-: ig Navy .ﬂr-.l'n;- L. -
Shenandialt, was  starting frﬂl'll

Lokehurst, New Jersey, on its record-
making eruise of more than goo0 miles,
twice aver the Rockies amd twice arcound
three sides of the Limteld States,

The autumn sun was peeping over the
horizon at §5:35 & m., as the Shenaudoanh
was led out o1 the beg hangar, Every
man on the station helped, 300 ol them—
gailors, marines, Filipino mess boys, and
civibans, They came running into the
drear, musty morn like little ants pulling
Al AMUmensE Trly Worm ok of 113 nest.
The run slackened to a walk when she
was saiely clear of the shed,

Nose to the wimd, she was led farther
into the field wward the mast, the crew
stambding and slipping in the Joowe sand,
They stopped and waited.

MOORED T THE MAST, EEAIFY TOK THE
START

The sun's ravs were warming the cells
in the big e aml the gas was expand-
ing lthe a momiog-glory:  The ship
tmgred to rise higher, The men braced

themselves, held g&nd led her closer to the
Fnast.

“Yar amy Unides Psaviic lecamn Udien Jarawene Moaswnayw™

I Ths Safrasdd GEnaearwin Magazing

A long cable dropped from the dhip
and was hooked 10 its mnte, trathng oo
the ground from the moorioe mast. A
winch rumbled and the big, docile craft
was pulled down until the swivel pear on
it= tose testhed ioto the cap on the tower.
It was moored, That was at 7 & m,, and
all hatids -.-hqr;rmf for breakiast,

At 1o o'clock the slup was ready to
cast off. Lhring the three hours, the sun
hatd been warmang the behum gns as if
it were in a hothounse, With each degree
that its temiperatire rose sbove that af
the surrommding adr, the ship was lifting
another 300 pounds.  More fuel, more
supiplives, and more officers and men b

vone abicgrd, one by one -and éach to a

p.'lr!t]{'u'fur spat in the Tong keel tunnel.

While the Jm;[:l & nose Tests om the miast,
the delicate balance must e montained.
With o mast only 160 feet htgh and a
Tag tube G852 feet ong, not many degrees’
deop #5 possible before the tml hns scrape
the griound.

The varth was beginning to radiate the
heat of the sun. - The start must be made
while the ship beld its handicap of saper-
heat.  The little elevator 1 the omst bad
brovight up its Inst passenger, The fuel
was being piped on i driblets,  valves.
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opening and shottng, holdimg her down
with o few more pounds every time slhe
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Lieutenant Commander Zachary Lans.
downe, the captain, had gone abpard.
Tstiallv e was next o the lnst to leave
the mast. Aflter im came the moornng
officer, who closed the gangway atter um,
making it part of the ship's well-rounded
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passenger was later than the capoun,

“Abov, contral carl My, Wond 15 wait-
mgE y come abonnd, sir,” o chief petty
aificer on the mast shouted through a
megnione.

“Tell Mr. Wood to stand by,”
|r|-|_-'l".' ot ||I1' tleck ]I.‘Ill 1'"||-_,_:.';]-1:||r|'-:! ]l.‘ll'|-..

Each one, as be came to the wp ol the
mast, had asked permmsson from the
":.'r|.|:_-|_." botore hie hacl st |||||'|I on o the
little gangwav, At himes

buzovant enouph to take lim

i 1e

thie ship was
Uithers had

HATCTRSE . Wi
dhing the
1 his wils the
d arshup wus Hown when mflated with the momnflammable heliom oas
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by Panifir ol Aot e

STENANDOAR" LEAVES LAREHURST FOR A TEST FLIGHT

made on September g, 1024
hip at Jow speeds—in mrnportant fedtire ol

fest borrie i i

CHOYVETELE

||"-r"|'- il adl s |||||-|'|

fow
, andl
crje” more 1o
meant only: mnnies
was cortnm that
wore poine. It meant more for the pas-
SR ET, ‘-.‘-.'-.-il-;l'.r I: :.'_IIE |'||'|!—_ |_|:r_':i-||1‘llll:'
over passenger carga, | eoough “hit"
remaned atter the reguired amount of
pasoling was aboard, the passenrer was
L

; |-|||{*r'-.".|-r-. HILF L5 EThECT

o orileron o U stand [I:-' b It o

mintes the sliup would grow hiehiter

‘.|_|_' CFECLET '.'l.'|.|||r-'r COre '..|||_
step aboard, Thai

for them, lor it they

AN ANXIOUS AMOMENT

To be all ready for g crmse mio the
preat unknown, o get within one step ol
it, and then, perbaps, o pet no farther
wrovides an ¢ moment.  Though
the possilality had been anticipated, it was
no less cmtical when 1t armived,. Personal
Dagrrare was hmited (o six pounds. A
patr- of socks, | underwenr, two

n strit bl
handkerchiefs, a towel and coke ot soap,
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AT THE MOORING MAST OF THE 1. £ <. "ratiien”

Chn Awgost 8, 1g0g, the Shenawdoak was mde fast 1o the mooring mast in the stern of the
e tender Paloke, m Narragansett Hay, wand therchy. became the first abrshin o the world
Lo mour 1o & Hoating ship. An additional fest was made when the tenider stiiined 2 miles
to o stdbion off Middletown Beach, while (he Shenandoah trailed astern. withom am :s-:-u';-,-:-t!hl-.-

swayig or plunging.
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Maffetr has
trofhe  and

Yiltiiral

air=lip  foF exfrloration,

[RERSETI T

leesm 1l lisadoene wmfvecate of the practicalnlity

¢ L simng

o T i

AT ST LI LTIENT . &

tlee hehgomefiile

vat. the whe of helinmn elommuniies 1he

dirprer of emplosjir, and the Mivenlon o thw miwrkie miEst on ol 3l on CUHI Y :1|||[J'I has
simplified the dithenlt problemss of aieship Yermmts

and an expurgated’ assortment of 1oilet
articles bad replaced s wardrobe trunk,
A tvpewriter Tl onrd as ship
eriment.

The Nawn arders arminst every-
thinge s alsn wavs of dotg everytinme with-
ot violating orders.  The clothing praob
lem was solved by owennnyr twoo leeht-
weigrht instead of one heavy st
warm thive one st conld be peeléd snake-
A far-lined fAvinge swil, mittens, ond
howits were shify stores

*Tell XMr. Woid to
e the ordet
sermied] an hour.

3 e see vou aboard.” satid Lien-

AL PN ol |

hins

fihoe,
eomme  aboard ™
after a minute which
ylaed
tertanit Charles . Banch, assistant keel
aofficer, ‘1 real ship prestoye, Hhis gall
form stooped i the narmowing  forwiard
eric]l af the tihe. He waved a hand in the
general direction of the: dim aft

*The cATHan SAva o gJo ilovwy the lnddiler
it the controd car” he <@ad,  "Lenve
vour kit here aoml] we fet ander way

Ter the peérsom whn has hved a: lite-
time wiith lus teet never more tlan a few
|1':|'5I|'- TN Bl |_".'l!||:'|l| Or 8o 4 siritt=
tirre i elose contact with Mother Harth
the mere jdea of soaringe through the air
seinns the ereat fear, overshorlowmge sl
vther diétmls. To the asvigtor, at bomee 10
the gt and in lurh altitudes, the workine

of hits mntors 15 the ever-present consii
eration. 1o the heliter-than-air navieator
o all these prolilems and the Frester
one of the uovancy of his craft,

Wihnle o mobion, the engines and the
hWorizdnta] rmdders, called *'elevators." can
aii] 1 holding 1balott,  When sintionary,
thev are of no assistance,  The gas alons
reiast hiit the Toad,
satling several thousand feet in the atr
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Phategraph Ty Tamim B Wood
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B FEl il Gl U S AYVILATT NG Gl
Lieutenzant Commander Tewis Han I Tr. the execotive and navigatn vl hiest i., I.i..-|||: x
the cotirec: Licwtenunt lohn 15 Lawrenee bhaolids the steerin eleiel = ol 1 Patty | HEop
I ! | TEl I'd | ! CE W 1 | | 'I' | I || I i I II| '||'
shack,” m resifity & seporate gondola, 1 el o the forward mavieatony gotdola thog, f1inm
the outside,, o appears 10 be the tail em] of the latter (soe text, mue 12
' g T = & | = I ] . ; '3 i i ' i i F
> CINTI MTEOYELY SITIMNe Malking a Land- Rear Admiral William A Moftett, chied
g -and casting ofl are the difhicult pert of the Navy Dureau of Atronautics. was
O - TTSD TRVIEaDoTT. It 15 somew hat ke i the rear of the little cabin as | eprei]
|!... E'..II_: f -i| ||. I-I.'I' -lll_- :'EI_ :l.ll" LN ::- ||I|'|'| | -!.l -: ': | .l_l_-_-' [ HATE I'Ii:. I:II'- "Il
i refip there can be no enmehineg g ntil the moumntains hard L O ses]
1 fenders or Tublanes of 1w by st i San [hevo ceaclied

FHE CRITICAL GPEEATION OF CASTIT £l Ky Mesa (o ¢ | a1l 't -
No one wha 1= not needed 13 on the turesque teatures amd s story illnstrates
“Frrtdee,"" the forward navigating gotdola. the mtmcacies and sBill snvedved m tha
durng  those crniticnl operations The opefation Of one o0f these gmnt ships of
others are at therr desiemated  Mlanding th '
stations or being shafted back and forth Laentenant Commander Lansdowne sif
alizne the keel, human plurmtmets, o Keep m one of the forward wandows o tly
the long tbe halaneed,  Warer s dropped pomdola. Lanslowne 15 one of the v

i sptirts of hundreds of poonds when the who foresees difficulties amld does not o

ship 15 heave, In an emergency, even o exclted, but deftly and guietly avond
gasoline tank may po. Meen are shifted them

irmin to keep the léalance, The ship minst [rettenant Commuander  Toewis TE-
rise when [t casts 'l'll. miyv o a {ew coclke, Ir., expentive officer and navigatos
econids, until the propellers hove causht  was close by Lientenant Tohn B Law-
Pl Dt r_"'l-l';-_f|': to clear the rast, winch rence held the steoming wi r |; Laentenant
wonld cut its thin sldes like a knife. A. R. Houghton was afficer of the deck,
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CALITHING THE UNITED STATES AT ICH,

i 11s moemcrabie I'|r E TIEEE §O) I||I'...|'I Pl A4T0A i} l', Llwe S frern Bew over the Lapits
It !"u'l BRI el the Erive af the Ulnknown Soldier @it LeTomgrom, il procotdeda o Ly FeTRERh
Vetnan ta sehute the tomb of Washington, Sinee thiat time, this atrship has become Ameriid’
hest-lnown velnedh ¢ hundreds of thowmnds of spectanns have watched = silvery form
% it eruised back am] forth geross the comdinend
with honds and eves on the nelwork of “"Clear away ait,” Lansdowne orders

lmnidles which empty ballnst bags, and  through lus Iittle mesapilione
Clie! Petty OMeer L, B Allenly was ot “Are we lirht 2" nsks laeutenant Law

the wheel of the “elevators.” of horirontal  renee. Nobody answers,
ruiliders, “Sull putting ml aboard, sir,” comes a
"“We miet weirh off night away, before  voice from the mist.

wi start to Inse our supecbeit,” Caplain “Tdle engines,” Lansdowne orders m a
Lansdowne annoances, sort of resiened vowe. The few eéxtra
“Coan tell from the mast that we're ounds of fuel must be crowded abosrd
heave aft. =" Allenly reports. “1dle enpines, sir.” echoes Lientenant
“What water can we dropt™ Lans- E. W. Sheppard, the engimeer officer

cliiwente demandds |.||-|'|.5I||_: the '“"_'I"II levers,
he dinls are the same as on the brulge

iy, but there 15 a lever tor each en-

~

“We have three emerpency bags afl

and two forward,” Lieutenant Houghttm  of'd s

I il|'| 0 | i'||__ i'|'. 11:!_‘ |-|'.|' -|:'i|.|_| i £On l0las, t"-:_il.ll

Non ein drop any i the afterpart.  pard swings two band fads of levers with
sir,” save Lieutenant Roland G, Maver, one motionn  The bells ring and repeat
mck and the men in the

ktw] officer. ae the levers iy

“What's at frame 407" lLansdowne gondolas acknowledge the sipmal,
: i . ! [ i 1 FE 1
ks, Ship at least 300 pounds light™ savs
Four hondred potnds extra at go,  the mast, “Tast fuel coming aboard, sir.

g1t Maver replies YV ery well t shuat off foel,” Lansdowne
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graph by Tarifin ansl Atlamic

LEAVING FORT WORTH

“*This hip

airship is In reality a Hving labaratory, which

Liv fts ernsbriction . aml |a'|'l'_['lt|-|'|n

i developing oot ooly a new clement e the matonal defense, bt 13 testine the effics ey anid

pelaptatubiy of allied induasiries which fn

B e

will become of extreme BEnportince i the

utileestion of alr mavigation a5 a8 commercia] enterprise."—Lisilenant Carmander [yed otonie

“I= the slm Huht M Lamslowne asks,

ot yet, sir,” the mast replies,

“1s 1IEI‘ nose secure’ s Rosendahl
aboard 7 he asks in o single breath,

“Yes, sir; she's just shbout in equi-
b, Lientenont O, B, Rosendahl re-
plies, without regard to sequence, os he
comes down the Indder.

“Let me know the mumute she 14 hght,”
Lansddiwne requests.

“About equilibriem,” the mast rephes,

“Let o a8 soon 34y she will hift ot of
the cone,™” he orders,

“otand by the water for émetrpency
att,” Commander Huteock orders,

Lievtenant Houghton grips two of the
handles more firmly. Chme pull and z50
pounds will e dropped by -:'.14."1-

“.:r'_l.E.'.-n! IR ‘1='|'|I_|;___I':||J|i _1||..I[I.'“l|_"-.

downe orders

“Tal's a litthe down, sir,”
VISEs,

“Take yomr time,” Lansdowne replies.
*1 don't 'l.‘r'E-IIIll B0 hert off heavy,”

Everyhody  knows that  the L'Iur11|1 L
which fit Like Lent fingers mnto the rim ol
the cone, hive been released, and that the
big ship, gently balancinge her length oon
the still air, will flog 1 st
like an fenther,

Lans-

the mast ad-

“Frve seconds on 110" Lansdowne
orders,

Hioughton switches handies and pulls
Frve seconds apll 100 potnds of water
hallast. In the keel 2, 200-okm wl mibler
b= hane on each side of {rames 40, 100,
11, and: 170, Each of themy drops 30
pounads 3 secorid when a handle in the
comtrol car s pulled.  Four emergency
baps are at frames 30 and 180 and two at
114, each of which drops 550 pounds of
water hallast m one splash,

Chnly 300 pounds ElL__IH-:r. bt she stirts
to Tise,

“Free, captain ™
the muanst.

comes & shout from

THE SHIF STARTS TO- SETTLE

The ship sways just a little more.
=lowly she starts to settle, a5 zhe falls
awny from the supportmg mnst

“*Water forward!” Lanedowne
chioms; sfuhing from the window 1o his
feet,

Her nose slops, poisid and almost im-

CX-

perceptibly  starts upward.  Aft she is
still dhropmne.
“Water att!" he exclaims. Houghton

15 pulling bandles and water 5 pouring
on the grounid.  She tecters like # swing
bowrd,
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Carlionn 1) Palmer, mamatns] communmicstions, deans . gmsule the door ol the el heack
Ve Shomamdoah establisbed rads eommumication n the shorl waves with some 200 amateur
tortjat f SHat It commmmicite] alse with 14 Navy, & Army, and 6 commmereial | stiations
il sent am vl 45:332 words doring the hottrs i was mothd e [see lext, page 30)
Water apain,  forward, guicklv!”  so carefully s she halan \viter sk
ansdowne savs, almost excited, s tmnder wav th an move at will, the
Swndard speed,” he adds. Her nose  elevators by their résistamee to the i
has drifted back trom the mast. The Keeprng ber trim:  [However, men cannol
drive ahesd can be nisked b el rowpops werboard to hghten the shi
*Stamlard speed, sir,” Sheopard echoes, Men, engin nd a certain amwimt of
T|;" ||_:.--| |::. | !ll_!. . b sl rHmeal :l'.'u 11 'I "” al'e Tk Ok -'] i 'II-." NI
as. the levers flv back apain.  Ouicker able™ hallast
than it can be twhl, the men, Lands on L'wiy mwore men art, he alds m th
1||:"|'I'.|1I.;- i1 :i'.l .,il,ll {Li i =, |=| i =l Al | '.I.i!l
machime, have thetr mators roacng  at v tar, swro  asks  Laentenant
2060 revoluinons o el Maver, as he runs up the [adides
Slowly the shin rathers hendwav,  Sh 'All the way.’
s 1o hesitate, as reluotnnt 1 v, “A man from 105 and a man from G0
lidilineg - her nose townrd the orotn it the taal, s shomted down the Tong
1] thiee whife? 1] :.I.I o LR E b |"||':-. ._|'.= T1It 1t I_ -, | 108 i L1y L1 I.|- ] Pt
WO e SElpyes, tlrowns the thmel of ther feet, as the
“Poatled s FHovehiton echoes, a S50 TAce 1] hall slionge the tmrrow Tonwiny,
noiitds Ty N sinEle  aplasd The thi mpicdly sathering b way,
vuraving the windows of the forwatd car.  Her n 15 pointing upward at an ol
Fhe nose bobs gpward from the re-  of 10 degrees.
bemsedd ballast, It o= equivalent o drop- ‘She's all nght," Commmnder Ha
||i1|:- tl i e L Re Nan W -_|-' i!ll_:_ I:|||' CIve % |:'_-.E 1
length of the ship when the engmes sre “Watch vonr rudiders,” eantmoms (Laen
firit Tt {11 e leyvel ileeren Tt ol wrth & evie i tlw
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While thi pose rests an the
shiip wl order pot G distarh thae
thust, with all its remarballe e

LIkl new . developments anil rehnements will produce

At 4.500 feet, bags and pipe are swallen
slimiost to bursting.  Hweher thian that, the
strathing  pas  escapes  throurh safety
valves and the ship's lifting capacity
dimineshes,  The lesil mnst b reduesd a
proportioniite maeint,

LCasting off and moorine are meh 1he
same operanons, only reverssd, I eqch
the shitp 18 headed into ' the wind @ it i= bal-
aneeit alomg 13 length, 8o as to e paralle]
with the priond, and put omt of eqguilil-
ritim, s s o b livld or hepvy, aceord-
g o whether the ship s leaving or land-
. o castmge off, lallast 15 dropped 10
niake the ship Hehter :

|0 landing. gas 15
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drive the ship down
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CHXNDG ABOARD AT THE SORTH ISLANIVAIR STATION - SAN DIELL)

Tists ReEainm aml a
Three of the officees are heing hipsterd to the 1op of the 123000t dumayy  enrine  palls
ki &' TR ' et Brii t= @il 1a1 s Licasadd 1l ) i
biis I._II. I. noTeheerm crimmg I :II 10 |III_.-I :- i =111 “IIl' IL.. il L sl W 0 iC
winels cauner] this trip | prolonged for more thun §7 houn, in-  TTHSL : :
cludiine the b nspyied] at Tacoana to avieid the valving of beliom, it the ship is moang
to Inmd on the ground,
for each linding. Consequently, advan-  fopes are deopped, and the groond crew
Frgre | mken of MNaltire ¢ chnres, L.anid awarms on themt ke Mes as soon as the
mes are made ot night, when the ship i are within reach, A tramedd crew 15 re-
cool and heavv, and depattures well after  goired, .
sumrise, when the gas 18 superhented and In the fractiom of a second that the ship
lighit. | 1% stutomury—ithe inhnitesmal panse Ix
I'he = 18 extremely sensttive to tern- forreets e tme  ermnes are Jqrivi B it

neratare,  Freguently, even as late as  downoar 4§ miles an hour and the Taov-
niprht, when the ship dvops withm 300 ul gas sETts 1o shoot 1t W) agmam —aozens
feet of the gronmd aml the engines canmot tmen mitst erab the rope anil hang o,
b= sl B olvtve 11 farther. it Bovinees 11 A arcotid too oearly would koock them
;=!1r;._i|_ like o rmabber ball, from the Wieat e, o2 if eatchmye an EX[ITESS Tra 11

stitl 1 the entilh an mstant too labe w il SRY TLH Ket them
Temperature of the grimnd, in addition  beavenward,



SEEING AMERICA FROM

An enthusiastie Il
primio dpesslioy junaped
and grabbed a rope
once and rose-30 fect
hetore he could let go.
[1e awoke in the sta
tion hospital,

The record of Chiet
Petty Cfficer () Shea
15 Tamous o Navy
anmals,  OV'Shea held
ghie rope of a basket-
less tree Imidloon and
sottie 40 men beld the
ather.

“Let pol” shouted
the captam to O'Shea,

“Let gol” echoed
the 30 golis, They
dicl. Like g Hash,
C'Shea: was 100 leet
above the ground, ot
the end af a q4o-foot
rope. Helfore it oc-
etirred 1 lam to let
o, he was severad
hundred feet higher,
and 1t then was oo
late, CF&hea started
following the rope
har]l over hand, "The
halloorn was shootine
up like a rockel, and
I CF¥Shen’s "think
tank wis slow, itowis
determaned el  un-
fustered. The last his
comrades saw ol ham
before L wiis a hs
Appearng 31u:|'|-'.. et

& CLORERE-LIF OF "THE

dpi . .
i sawivel pedr ot the ship's o fita o 3

THE *SHENANDOAHRTY 1%

o - [y e

Phetogruph by 1oiermataca!

M OHENANTOAT
MOORING MAST

ITTTCMELD TU HER

£EAN i '|Ii'||' I oveET,

had almost renched
the ull rmg umder
the bag,

A near-by obeerva-
tory reporied that he

In moorimg, & coble s dropped from the ship 1o the ground ) s
hioked o another tridling lrom the mmist. A winch pulls the slip
down untt s tose meets the clampe  The gangplunk doer ( pee illue-
tratbwon, page 4) B here shown closed, The Shenandanh’s “wild
mpgit” dormg the stdrm of Jaooary 10-17, 102y, in which the shiy
ke Trom bs miwring, 88 regartded by avition suthorites a3 one
of the kst possilile tests of ship am] mast that el have ocoaren)

was a clly 14,000
feet hugh when be pave up trying to reach
the Happing valve rope and started to rip
the side of the Lalloon.

It started down in wild orcles, OVShea
nedy on top and avsin oon the  hottom
The Aappinge bag caueht in the net, para-
chiting a tew hundred feet, then rolling
inte o hall g -;Irn|a|-ir1|__: like lead for
a thowsand., unfolding arain into a glide,
until finally €YShea landed, fortunately,
in-a river. He could not swim, hnt wos

fialied ont, asked for a ciearette, and made
P ST,

Later, CI'Shen became <o excited over
an argument with his wife that he piloted
a lalloon over the family bome andd
l[rl_l]'-pl.'-] the sanil hallast, '|.1.'i"r'|'|-.nu: First fper -
tng to take 1t from the baes; with such
acenracy that a hit wiis made throtgh
the kitchen ooof at the busiest honr of
wash day, V'Shea wos retired from the
service, bt his experetce 15 part of
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BELRING AMERICA FROM THE

lighter-than-air cormenbum, as  illustrat-
g the danger of prasping sirship oy
ropes without holding the motion open
far immedhate reconsideration.

FLYING OVER NEW JEKSEY, PENNSYL=-
VANIA, AND DIRLAWARE

Ae the Shenandoah left her home moor-
ing mast at Lakehurst, 10 a. m,, Cetober
7, she describedd a brosd cirele with a
I;—rmtu radius; until the altimeter on her
“hridge” showed 1,300 feet, That was
the lr-mi ahwove the sen, and in New Jer-
sey it meant
ground, A few days Iater, when the same
altimeter repiétercd 7,300 feet, poing
through the Rocky Muuntmrm, she wnas
orly a few hundred feet above the lot-
tom of the canvon and the menacing peaks
on either side were aove her,

Jersey, with 1ts little lakes and lig
hutels, patches of fertile farms and smoky
cities, miles of stunted pine ad :mnhem
beges, wits left behind when the Dielaware
Kiver, opposite Chester,  Penmsylvatin,
wns reached at 11:25.  The Shengndoak
Tollowed the river, her shadow traling
below likke o big Ash on s suriace, until
Wilmngton, Deloware, was passed,
minutes later,  Haltimore was below at
1:37 p. m.

Comg 55 miles an hour, the start and
finigh of a race at Laurel were seen from
a safe altitude of 3000 feet.  An escort
of arrplames come oot” from Washington,
the ship passed Dbetween the Mommint
and the White Hotse at 2:10, and the
Distrier of Columbin was crpssed o 10
minntes (stée page ).

TIHE EARTH SEEMED COVERED WITIH WRIGS
AND CARPETS

As she sailed ﬁ!uﬂi., over the Tow, ralling
hills of Virgioim, stroight wmto o firesred
sun whose last ravs were nnting the tops
of the forests in gayv autumn hues of redd
and yellow, the first purple haze of cve-
ning had fallen oh the strenked brown
fields snd green pastures in the sallevs

From the skies the 111!-:!11}n11|1ﬁ parth
seemed eovered with carpets in drab ol
rreen b rugs of hright colors, cat into
sgquares aml strange shapes and marked
with strings of white, which were high-
WHVE,

Darkness: fell helow while the sun still
was striking through the windows of the

ractically the same above the

SHENANDOAH™ g |

navigating gondola.  The ship whs over
Chrange, Virgimin, at 3:509 p. m., Char-
Iottesville ar 4 :33. Esmant at s, Narwood
at 5:30, and Lynchlurg at G20, Dane.
ville. Vimprmm, was below at B:1a, and a
fow minutes later the Shemandoah was
suiling over North Carolinn.

Under the moonlight, the treée-covered
carth, with an occasional light which
twinkled and disappearsd, fay black and
mysterious below.  Several aboard  had
drittesd over that commtry in halloons and
had memories of rifles which spat from
below and bullets which pumetured gas
lavs. Chme balloon had retumed to its
stution with 17 holes, Possibly residents
in those lonesome hills were suspicions
of spics from the sly, looking for moon-
shine stifls which were inaceessible to
révente apents h::lnw.

In the silent night the hum of the
Shenandoah, ns a.hr passed high in the
air, could be heard for miles, but no

hostile bullets grectecd her,

FEW LIGHTS GLOW ON THE SHIM AT XIGHT

Lreenshiorn wis an electrie cluster in a
Dlack setting at g:2o p, m., High Point
was 1,000 feet below ar g:55. a dozen
colored finres nrming in o greeting which
was casily understood, and Salisbury fol-
lowed an hour later with a salvo of Tooo-
motive whistles fvom Spencer into town,
dimly echomg to the ship.  Gastonia,
North Carolinn, was a fading glow at
12:37 a. m, Okctober 8, aml at 1 27 Galf-
nev, South Caroling, was directly below,

Th the mvigating gpondola the electric
ight over the clurt table was flashed on
anly to glance a1 a map or make an entry
in the log. A fant }H{Jw camie from the
Little Taillis behind the spint levels and
COTTI[RISES

White rurming Lights were on the for-
wird and aft gondolas, green lights on
the two starboard cars, and red on the
two on the port sde.  Within, all was
dark, except for a moment on the brdge
or for the glow from electric torches in
the long tunnel in the keel, as men passed
tack amd Torth, changing watch in the
enirmie cars, measurmy fuel tanks, in-
specting motors and pas bags: unil per-
forming other tasks which required con-
stant vigtlance.

The ship s not wired for lights, Only
thise in the navigating room, m the radio
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SEEING-AMERICA FROM THE “SHENANDOAHN" a2y

shack, and the rmmuoning lipghts are on
batteries,  Each  iodividoal carcies  hos
own torch, Though helium gas will not
burn, no fire is permitted aboand. The
only sparks are m the six motors—ione
Tuns the radio generator—and in the little
twao-burner gukoline cookstove in the lat-
ter's closet,

In the dark the long keel is eerie with
plicsphorescent figares aid letters, which
plow from every latticed frame or piece
of emergency gear, with lights which
flash m the distance and disappear amd
lights which suddenly appear from no-
where, while one fur-padded form leans
at a danger angle and another passes on
the mbhon of a mnway.

Lay and might the life of the airship
is in the keel. It i3 a triangulsr tunnel
rinonintg the length of the ship.  Its base
15 the thin ootton bottom panel of the
ottter covering of the g tube; its equn-
luteral s2des are the pas bags, when they
strain full aganst the wire amnd twine
network which holds them in ple,

YruE car’s waLk”

In the center, 682 feet long from nose
o mil fins, 15 the nmway, 9 inches wide,
It s called “the cat’s walk,” from the
skill required to tread it The thin cot-
ton covering, 2 inches below, gives a
false sense of security; but the ground,
ustally: 3,000 feet below, 15 only two steps
remiovidl - A mooghly sttched rent in the
cuttony shows where one man auule the
first atep, aml with true sailor verncity
the marks of Ins fingers are shown where
he gripped the steel-hard  doralumin
o save himseli from taking the second
sHeg,

No admonitions are needed  to walk
the straight and narrow path.  The crew,
as nimble as stouctucal steel workers, toot
along, pass each other, and even stop to
wrestle.

Four lateral rubways pierce the sudes
of the tnbe w ladders lendmg into motor
gondolas, Thoogh the runway is precari-
ons, negotiating  an uninclosed  Iadider
2,000 feet aliove the ground while spesd-
ing 70 miles an hour requires cooler
NeTVES.

Men skip up and down and even stund
on the gondolas o watch the passing
scemery.  Ome might e the moantains the
claef on his hourly inspections foumdl a

door clossd e the bottern of one of the
Jadders, Considerable kicking made him
hiard above the din of the motor. e
inquired why everything was closed,

“You see, we were so close to the
mountons, and T sew <ome goats amd
was alrard one might jump in here," the
man explaned,

MOW THE GAS ANT) WATEY BAGS ARE
DISTRIBUTFL

Every 5 meters in the tunnel, corre-
sponding to the outer circilar ribs, is a
triangular {rame of latticed girders. In
the venter of the ship the triangular
frames are 12 feet aoross and o feet be-
tween base and apex. The sides Lecome
shorter in the ends, and beids are umped
amel cut by the cross-girders.  Cloe namp
comvinces the most skeptical of the rigid-
ity of the Shenondonh,

In the upper angle of the teangle is
the rubiber gas pipe, wilted amd loose or
puffed to the size of an 1H-inch water
mauy, according o alntode.  Flanking 5t
are the meml fuel and water, pipes. At
thie sides, distributed so the loud will be
efualized through the length, are the 724-
!H.lu'r‘!d gasoline tunks, the smaller cans. of
nhricating oil, and the deeping hunks for
officers amd men,  One halituated vouth
slept m o hammock, only the cotton be-
tween him amd space, as comforble as
!F hIE_th'f. were swungt hetween the tower-
ing aervls of the Arlington wireless sta-
L,

At intervals dlong the tunway are three
decks, fittle 12-foot-square platforms of
thin plywood.  One is for the monring
equipment st the other two are euphoni-
ously designaten] as officers’ quarters and
crew's quarters.  Theugh discipling does
not deteriorate. “side” is lacking an an
adrshiap.  Instend of a suite of three rooms
and private bath amd messhoy, o which
a rear admirn] 15 entitled on a battleship,
his private Lunk is not different from
those of the crew, The same-sized shiv-
T mrrrirs, the mllr'n_’ Tu'.lil.'lr}' ‘ahﬂ-:ier hu_ng
m both quarters, The rations are (he
samie, the combination ¢ook and messboy
i the same, mess hours nre whenever
anylwidy has time to eat, nwl as the fond,
including this hot soup, 15 distrilated from
the crew’s quarters, the officers frequently
munch their dry samlwiches there,
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T he sostithern totlbe TTo0m

Mew Jersey to Texas wis chisim becanse 1t elrmimated the necessity, of crosama the RKodkies at

Hhie grest heiglits fnrther pmrth, 1 e

ship ;

X ey eXeCUiion B ||.||.'i|.-_:|I||-|| = S L

In dnvime the keel is fairly  light,
theoagh the wiate cotton loonng, which
s nol blackened inside as 12 the e
mamnider of the odter tule.

At mght it i85 dark and mvstenons,
The emerpency dinls elow like glostly
faces with calalistic worids amd sfens; dits
ani dashes tor levers and bumons.  The
clall wiinid wlastles aeamst the thin covers
e, cammd the motors, wlhich fever sty 18
rar right heneath,  Stlent muited heomes
are hiyddled onc the unks, some wormed
i paacliled sleepange liags=, others hoanadlod
m e stts, Tuar mottens, and wool hoots,
Lights alwavs are flashing and moving in
the iim distnnee;

[TALF THIL ST sLEETS WTITILE oT11 5Kk

IEALYF WiiRks

(In the erew's deck, lit by a dving elec-
tric balh, will be a group of men who
bave come o dutyv—wheelsmen with
WLy e arl  artms, machimsts with
cars stuffel wath cotton, drinking hot
cotfee fram tiny paper cups—and a ehief

Eyih

Mot imn
a fuct, the mavigathom of & rguld aitslop thrmah the atmospherie otk entils the same

AS IR

[ asfs  Fecjaered et eement ol 1hi

hyruring ont s bhoutly report of the Toel
comsumed amd the pallons of converted
walter ballnst.

Wil halt the ship sleeps, the otled
halt watches and works, day anmd mght,
Forter lwities ot gl foste o= ol Other
mehts were ke the first mirhr. 1The
routme never chanced any more than did
the mad roare of the mwdors,

scenety diflered with every hour, wids
rose atidl fell, the mwoon faded from a fat
white lmil 1o an emacinted credeent, some
pighte were (ogpy and othiers were clear.
bt life never varned m that long tunnel,
fike an uncanny shaft of a4 mine foating
thonsands of Teet io the @,

srartanburg, South  Carolina,
crosare] at 1:57 a. 11

Wils

The morning sth wag following op
over the hilltops, entting long furrows
throvagh the mist hanging in the valleys,
betore Atlnta was reached.  Atlanta was
rishlnng the sleep out of its eves at 4:35
. vy deentral time ), but, judemg by the
riomber on the stiepts; a larpe shore of




SEEING AMERICA

SALLUTING THE BATILE

T e

Buiittle Hieet wics at tareet ARTEL

e wigsi

l|r;-:'-: 1l

the popualation had left a call, possibly
with the fire departmient, to be owaokeneld
when the Shenandouh was heand ap
nrastching.  Carvolfton, Georzia, was lef
belind at G:32 and the Alnlama border
crossed o few mumrtes Lter,

Longe before Birmmeham was reachei],
at Ti1T a ., the mantle of smoke from
her steel wmlls was wvisible.  Raitroads
and devious highways wound throngh the
vallevs and hills, gullied by freshets of
v vears, over which the shap
speeding at 55 mles an honr,
.-Kr':n_'. airplanes came out to meet her,

Brrmingham’'s whistles condd be tamtly
heard, 2.500 feet below, and nearly every
revdt on the cluster of

o

i

T ny Was

.|I|1'l.'l.'

skvserapwers m i
'||::l| witl SPcc
laces white dots m the dis-

center of the aty was orow
kators, t

LATICE.

1

*SHENANDUAH

Uime sl TThoiograph, 17, =

UINF SOUTHEEN CALIFOEXNIA

perosd The suriace, wilh splashes a

e vl aeng

iy man Pedro Channel, off Catalins 1slamd.”

Friim
T

Black YWar

irmineham to tha
. eeemned] withont a

River the Lorest
break.

Miotors running At only
thirds spesd, 1000 fevolulons o menute,
bt ship was making time, with a- fair
winid ‘behine.

WETLE

| B |
FIe

COVER THE LAND OF COTTON
The Mizsiszipn border wis  crossed
sl Uolumbios was below at o a4 .

Greenville and the Mississippr River were
crossedl dat 171 17,

Manv af the 24 States sailéd over haul
a Colamims and 8 Greenville on the route
Columbis mav have been an ometr Tor o
|||.!|!|r.|=|||.'[|!_! -

L|ir rill': LifieE I--lfl'l.".“.'”".' Wils
the birthplace of Commnnider Lansdowne

Through the second day the Nk
doali was over the land of cotton.
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THE AIRBILIFS SITADOW

The flasship of the navy of the abr s
Calitormm
stid Renr Admarn] Mo et
white ahd scattered pronps ol
were 1 the felids, and
seritare boles, dice 1y the distance
paled at every rulmoad statvm,  Clearmgrs

honses with  dirt
thromiegh the treds
woitld spring out of the forests. Lvery
himise seemedl o havea famaly with n-
metonrs childdtren. Whitle chekoens
cows ranomn terrifieal cireles, the children
wonid gare m awe or wiklly wave greet
1THErS

LT

keta of
darker hpures

i ||I'|.

ot ver- et

% i—illll'

.'-i'.l-|l.’ll'|

rixiils  faintls

i
s

ot ]y colored fttiren—the olnsses
dlisclosed Tim to be snel=—tlashicd into 1he
and Teappeared waving. a white
tableclinh o make sure
it e,

Fires were

Farests o luothisiani

HY |.-'.' 'r‘.-l'.ljz I-:.'I‘

smnlderme  theowgh  the
Cidiimmns o) amioke
reists lnaly nd the shipy, and the

dudl glow of bormng brushe conld be seen

ns el
through the trees, waiting only a2 wind o
fan the hlazt bt ther tops; ']r wetis e
gz i Arkansas theopgh o night on the
relarn yovaee, o weeks nter.

The Shenondoult was

wver [lastrop,

='|||.I-. il B
& LELFLITE 1

& By Tevikus L Y

PASSES THE U. 8. 4 “CALIFORNIAT

e Aagshm of the bajtle Heet off Sain Pedro

| § - =
{ireet s were exclnnged etween Adhmdral = 5 Kolnsody eotrmsind me the fheet,

La., at 3110 . m., passed Shreveport ondd
the Red River at 4205, amd was almost 1
Texas. Night had fallen when the Tiglns
of Dinllaz twinklisl Lbelow at 7 40 1. nl,
s ALy [ 13, sl was above the PN ITINg
mtside of Fort Wartln Al

inast, = miiles

0:45 she bad cooléd sufficiently 1o ap-
proach low enough to ddrop her cahle.
The tables were couplsd and slie rose to

be pulled down to the mast

vs froduoently hnppens swith sew  ms-

l.']'.'irll' N & rllr' ||.'I|! |-|! .'|"l| 11 LS

11:05 p. . before she was wound down

iy hod Aol an
Fart ‘Waorth

el bl

witieh

e,
l T ' S
the home of beliam

mitedd SEites elon

F
15
L

s, of W % fi
nonopoly. 1t s extracte] friom natral
and the Navy's helmm plant, in
charge of laemtenant A W, Wicks, is
albwnt 2 aidle from the mast, (Mther gas
deposits oomizm helonon, bt none sa fa
sufficient quantity too by
econtiormically 1 e

il =,

ihiseoversd hins
ex i racied
Q70 ).

Ford Worthh was enthnstnste, gs

uf the

i =i LI

T

=11 Texis i inany  thansands



sAYING (A=Y IO TITE
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L I:I_- '|||'-|"r et @t th W llll.F
1 Fo. ey Il
Erl.

D the
well-known make of imabile which
will run 1in all seacons over Texss plnms
woere entancled m the surroundine helds
at many of the shirt-slesved,
ot et
their Tamilies home before (dayvlpght

Fort Worth had a recetion camintttes
keved 1 ftor a 'week ol hospitality. T
awas eresttallen when told that the Shen

i eish wonld

amd roads 1

H-|||'|.'||TI;_'| =1 r||_'||

drivers

renmin only over nipht, It
was the same on the retom
The president of & West Texas |
i, a hearts Llaek  luwor
k eoat and broas
brimmed black felt hat, had crossed the
big State to be present on that occasion.
He was only one of several thousand.

VY LT

i
|||||-r|"l":._

li
L L

NN

matched his hlack fros

BATTLE FLEET OFpP

e stretche] oyer A
e varils of ‘henvy oottai eloth L SE:

(Mofsied, O el Of WaleErpirisl i b g fad afrd

i ETleETs an

]
1
medliw the Tavs ol s

SRCIETIT COrmnIprisgs

i:.:'||1'."i I'I-I' ill I':I li
shrmlbes 1t tughit an the frome

He preached the gospel of frreaton for
the vast f erl of the
~tale, the air, bt

his penerots Offer wias dechmned,

.
i | % -
wacies 0t Fis

IMATINETS 0

LT

:||-'.|| EORT

WORETH = LEFTF DEHIND

NTRT

l'l|| i __'l.'. | :|'|'|||||""' iJi. 1]-JF_' _'1-.|I||'r|' Fid=

|.'I| idl !'I‘ r'. mzast. o il-. II _I !".Ilr'_
oowed e mam
— I---|||I.||||':-.|‘-

Alletd] with ehili
whire

aver
bonlevard,
with ther vards
e, over the six-story
ITHITIST 0T be, Look hets Deenooal
rl'Hl.':l S '-."':|T_-' rl:'-uil'!-" 'l ;1|'l| wais- 01
toward Talar.

The dificult ler of the
cross the Kockies—was starting.

Utheers and crew had worked through

1y

Vivaoe
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FLYING DVER FIE RISILDEXTIAL STCTIDN OF WEST 1AkS ANGELES

This airship comprisss nmny  wopkler stoprks af mslern scienee.

hirect contribigthoss 10

itg development molide new types of rachocegmpment, wew developments m engine design aml

B 1 [ A et
pref [rrence, ey ol L iethavds 1 driving |'|'-'5"l||’r"

il new macinpe-shop et el s

Tte Yomer orifse testen] the practcaldldy of the American iyt o adkled to the plans i

e by Zeppolin

the night ad 17016 pounds of fuel, Bgo
'I..||'|['|||-: of anl, o 2 R0 |'|.'||11:||-. irf water
had leen taken aboard,. ller gus eells
bellied inwird, only partally Tull, along
the mside tunnel,  As she climbed over
the mormtams they woold be taut, 5000
cubic feet of gas esenping throongh the
safety valves for every 100 feet ol alt-
mele abowve the pressure height

Ringer slipped by ot 12045 p.ome, East
landd and s ol spiedles a1,
t=e2, amd Pufpam at 1330, In the clear
;|:|'!'||||_|-'|_.E1|_ T |,I,|]:-|']I_ |,'||1||'i|"l:-|_'|| 1_|I:‘ll|_:|!_'|l ||.|J"Jt
ilay and thes next to ||I|' Califirnin '|||IFI1{‘_F_
the horizon was 50 on 75 tmled away, and
thiz <hip, almost a mitle above the surface,
cottledd D [ 1w evet

Lsen 4l

cretl for  miles:
rinehers j-|_|"".|-r|||'.'|r'l] | CH SER LD sl Firso '.'|!|-_-
plams, wonld dish for the nearest wind-
il el elimb its lwlder, Deheving tha
they conll see the ship better

vonther  wmfailing  manifestation o
cities was to disgover a speck i the cen-
ter of a street start into sudden monaon,
disappear under the little square which
marked a home, immedintely v reappear
with a cluster of specks representinge the
fmmily

GETTINDG TITE TRATRIDY THE

AMERICAN

Y EESALES O
I"HESS

lt seems thiat all the autormobifles m
PMarmnam were onea hill outside the town.,
Two miles farther the glhsses disclosed] n
divzen cars aronund a derrick opetated by

a farm tractor, the drivers watching n
freshly struck ol pasher:  Five mibmates
later a raiflroqd train was overtalen m the
middst of the plams, -1t had stopped and
ctew and passenpers were on the groshd
pnring  skvward,  School  children  of
irdd, at 145, their hinght - eolored




AMERICA

FROM THE *SHENANDOARY

L3

THER PHIDE OOF THE KAYY OVER
dresses: hlee Blowing Hower petals, mn
onp the street atter the shimp
Whistles, which echoed ity
feet above, ammononee] Abilene at 220
[t 11, The '|III|I1I:|IJ1iIII1 wik on the ronts
ur e the center of the streets. In the
ratfrond pens, sheen aod lonehoros malled

shOVEEER AT 0t I|.1'|'||

ll.illl |_.JI.I.-:|. ||||rl_._i[||r _||u|_'._||| |_|: =|.|.-_l||
mikme with an ameatear o town. e
-II-]-]u-l sulidlenly, explaimme when i

restrier] that he was “out lookinge ar e
ship.

tetr aperators with

e Wits omly one of some 200 ama-
wlunn the slip estah-
lished covmpmication darme the crinse.
1T hmsaneds of  others the rahio
cither  broadeasting talks {rom the shapl
ur hindling niessapes by Morse eide,

Ylost of the amatenrs were members
[Kadin Relay League,
amd i will be a revelationn (o ooy to
know that howdreds of these  smatenrs
ATe comumnmeaing the conmtr
-|.'|_'.' andd tight, exchanerme <ericus andd
frivolons messapes; bt establishing =z
erreal, unseen svstem of  eommunie st
which might be a natiomal resource in
CTTFETETICY.

hearod

. :
i Ehie  AIDerican

I‘I_llI F i

WILE, TAGS

Mrsotograph, TV, 5 Yy

RE T THE VIOENITY OF LUS ANGRLES
Vhese opesators stoad by through the
crtiise, ey toosend or receive nessages,
[ here wis =elcdiim an hoar, day or might,
that one or more conld oot e maissl,

Aany were hll_‘.."-.l one wis o hedridden

_-I'I.'[r!. IS Wty r|-|'r:--J Iq_-||_';_r'rljl'|. i 1=

erafora, and a0 few [T Ny

o eTatnrs,

NLUTL

tirrieed
CUMpites Oor
Syalem th

|-|.'.||...|I I'|I
feleoranh

CIE' T

Messaoes they
(ot

LIS ME S

Lived v thesr AETOSS
L TTH TS
U Weastomalls thiey were i talvie ;|_|-_|||.-.I
onder the ship, e wsually they were
sevieral miles away "
villages or 10 Iy
conntry
LU'ntl #s eall was amswerer each time,
ther Shepandoafy o ko where i
WS [MCEHE ugr
Che might v Chregon, near midnight,
an. amateur  answered  from . Daytom,
whiich the Comsns Burean credits with o
population of 448, “ls the telegraph
e " he wnas asked, "Moo, b
1 mles Froom here amd 170
" he answered He took the
message.  The next day, when that item
ot the Shenondook’ s evaise liad been car-

Many were mosnu
Mres Ol 1

liriesa i

il

R TTINREr.

|||.r-|_. i
there's on

et 1t there,”
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[ bl [F18H ER FROM
I e I aned mone Kl : (1
links, ot the L | ! y 5 e | Loilry AR BN
hearted] 2o-mile rule throngh the In addition to the amatenars, the Shen
clitlly meht whitels had started 1t over the  amfoead was b commuamieanon with fotr-
comniry hoture dawn, teer dowvy, stx Army, and s conme:
Ce Ind excitedly “broke™ the message  cial  stations A0 eommbing  Mmessiires
which he wis receaving to esplam " laven exchanzed by telephone or ks whiels
e i town's oartside the dogr and the  were broadeast, 43,332 words were sent

telegraply manager's here to get 1" An-  and received during the 258 hours th
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When the officers are ot oo biesy :
talke on the Shepandoal: and. the o
W T u|. I nf ||I_:i|-‘_. _| ||-_ *owere 1t

anpoimeed 10 advanoe,  Hoodreds  wli
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[ Illl

LERILL,

parlor spes
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Lhie
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i the cleammess  of
migquired  whether  the

came from the Shenanao

ACCHLnt
Tt
mi 10 the anr ot
froety i e laned stifpon

The enthusiastie fire chief of Chehalis,
Washing wroler it wns Lopry

i
pent -\.llllll- in g !"I-
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W e Vil [EAsf oy

1l we rutte the fire bell and blowed
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lerwad groves thrive m this Yicmily.

When 1t was uncertamt whether the
|11 i, Arl-
i, the resogreeful Lieutegant Palmer
nsked his onchitors, bemg sure that he hadl
somet, Lo tel] o Lhe in the

streets to Hash therr lghts on and off—

ship was over lhshee or Doigia

attumuobilizts

slivwe 1 Haisbee and fast m Douglns, e
£ 1| AT | |||| O} TR N e T AT i ek .I!:'-l
leaned ot | lendhehts alfeicdy were
starting to Hash below—dast, =low, and
aasorted spweeds, 1t was hishee, as way
[ater ascermmod, bot o two persims 1n

CIT W EHIL wils -Ill'.'.'.

Lhisher aprresd

THE RADIG EDUIPMENT

wlich the Shevan-
=CICNceE were, (o n
the human

almier. aned Badio
Vv, Ao,

nre pnrorgr the st

The new: recorids
dolt mude 1n radmio
laree extent, due

L teraterant Carlion 1,

Fi) fa0tor.
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EXTHeTIeTICEd
the Navy,
garvil several
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Lammmnet (serirg
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el etheient
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radio experts i
RS T
trmes datly both were operafin
niecasly,
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TIE DIG SHIS SHADGW

Croce & pleasure resort,
ot at.  The liehl
UL L

YWhen this set was useéd for broadcast
ing; the antenna was reeled m to 210 feet
atd three tobes were removed, giving a
rso-walt output, four-ampere radiation,
and sz3-meter wave-lemgthe The aux-
iiary  transmmitter was the latest
frodim the Novv's reseooeht Inlwoeators: &t
Lellevne, B, O, It osed both contimions
wave and telephone on 1.332 Kilocycles,
In addition were fuor “receivers™—Ilong,
rtErinedinte, and CIIET] -

st wave nnd
[ass. cach ot seven tubes exceft tie short
wive with thres

Actual performances of the
irnnsmmtter anel the generator
grmiter than the most sanguine had [n-
tidpated. It demonstrated the relmbility
af a :||'=-||r1.'. L"'r]:t st on wireraft aoder all
Transmission m the @mr was
:'u1r1' tiines as futr os 15 ;l-m'-=' ilee Trorm the
erovncl,  The ship was in commumeation
with the Uellevie Inhoratory every mpht,
the mountams never nterferning, and by
chmance with the UL 5. 8. Cangpus, m the
Pacific near the Eguator, and with a
commercial <tation in Norway, DBefore

ﬁ'lE."-'!II'“I.'I_l.i'
were fnar

v N

Myoimpgraph by Diclies B YWoued

SUMMERLANID, CALIFOEN]A

Surmmieshand anvieded il ccean bed o aBor and oplenped ol s
wis sooit completedy drillml, however, ani

ity o few wells snll remam

starting. this transmitter was expected o
work oo mules only at mght,

THE GEMEAPHY OF THE TEXAS PLAINE
VIEWED FEOM TIHIIE AIH

The vast open spces of Texas were

hreakinge inte hills hall an heor after

nleme was bett, at 45 mnles an hear,

rt of Sweetwiter had trekked onat of

town amd e remamiler whs on roofs
and Treight cars ot 34 o ome Two

wottien and a brtle girl i bright sunbon
nots had chenbed a barren hill

Hascoe, with its little squares of cotton,
was below at 3223, Colorado at 3:55, and
latan at 420,

A train which had been attempting to
keep pace gave up the race ar the little

town conssting of & radroad  station
water tank., three hodses, and a cattle
corral, The Arst of the foothills of the

Hovkes: lnid beenn reached, fndd the roa

would curve and climb while the ship
saled straight ahead,
Hailroads and lughways are strajehi

for .32 hundred m |E:~1 in the corrugated-
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Fromm the limtle cow statwoms, automhile
bracks Bteetell just s stragrht across the
plains, disappearing m the distance, but
shitwinge that life s bevonidl.  ven tls

nttle paths Jdo not evrve a3 they tadinte
rom the water which spot the
drealy, dry country without regularity. ot
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1 Mnmutes and at 7150 the ecos
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AT,

lth Hiver atd town, were emsaserd ar an
mittade o 4500 feoet. At EED sl was

over Van Hom, with an altingde of 6500
tect, il still chimlang,  Lars sunge {rom

the rarefied air,

EvERY RIAN iy | 'y AR TIi =111 I*E
TOWARD THE MOUNTALY PASS

The ship was lighter, from the fuel

which had been consunmied i the 12 s

broon Fort Worth, and the gos was cocled
the olull

mitles-an-honr swed

both by night and by the 74

bt the bagos
swiollen and strammyer neninst the nets,

amel pas fowed Mmoo --'I'_-:-.=:l_:- stream throvyah

the safety valves into the wicker chimmeyvs

to the ventilators above.
Water hallnst had been drooped  until
only fuel eonld b |

her further
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vinrshed, as the slup followed its wind-
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The black peaks were above the ship
il the fureowed  shoulders of
the mountoins seemed] 10 reach out in the
peile hight to rub the frasile
eraceiul introder. They came close, g
fl]'ﬂ..l.'n.'- lell back, -

IH.‘ il '-.|.|II" 1y 1T3¢] 1IIL'L'|| 111 Fier
wineh af t||" luid swerved the R2-foont
tiihe, would have dashed it 1o [rieces 10 the
AT IIrl.'.' iRl S,

| e ]I rlits ol Sterra BMlanea were Lelow
at 1015 p ome, and the grant
speedig 1||1'I||' h the
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e gists,
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tortuous chsinne] s

f--l males an hour. Her molors were roar-
ng ot fu IE speed, [Laon 1-.-.---|:|1|||||~ 'l
manate,  She responded to her |L|-1 ;
without a guiver, ki ing as smoothly 4

~|ll]- ofl 2 | -.11r1: ag1s)

The line of white riciil -'.:i-.|1-'-“-.-.'-rrll
”Jr'“"']] the matmitams and the | dack rili-
tom of steel vanished mto a toonel, The
Nengadach climbed and passed over the
op.  Abend could be =een the vallev af

HAPHIC MACGAZ

"
| -'I'||‘

R TTE
EVET - [T
e ||"|- L] s 'Y - iy § . - T -

AL TTRERINE !LIII-JHI!:_-- = A I||1_' Cr L (FfRETERLIORS O I‘||:_|||;J IREVA AT ho ;

)

Wil

Fhisagragh by Jomam B

CALTFURN A

l1etime with 2 {eet pever more than a few inches { P
thromeh the dir

bk T the
lext, page O},
BLIIITTE EB

sEtermes Ll el

crrisideTaton o see
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[esckres §RTH Criasel, II_IF'._ Flan-
on the was below at 1o:4s;
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ward 1 Pasd, slarting the loops of the
winiding stream and Mexion; lving darkly
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TEXAS 15 LEFT

NEITTNTD

1 Pasth gave o weleome of whistles,
flashinge Hares; anmd wlich
played on the sides of the ship when she
atled over, at Crs0 g, me, and left Texas
ehid,  Strong winids  followsid up e
vallev. She sped across New Mexieo at
JUmles an |-HII.. over Liemmyr g4t 12910
g, me, Clitober 10, and Lor IH!II'.F af 132,
II."- hen the Arizona line was -..|r----'-|f. Al
=105, the wineds changed,. The Sh
dadh Toonpht them antil she reached her
hangar at Lakehurst, two weeks later,
Arizomi, was lelow at 307
a. . The .='h|'||'-'-; NOse wak E-l:i?ll{-:'l byl
I_|-1' canyon beyvond @ Dos Cabezos; 7,300
e 1:J£“|I, guarding it an the south, and

"'l' ||r'. J.lll.-_I 1k

II'I|||

Howie,



SERING AMERICA FROM TILE “SHENANDOAR™ 371

the Pinalenn Kange, more than 10,000
(et bigh, on the morth,

A ag=mules-an-hior wind was whistling
out of the mountan pass.  The moon had
slipped behind a cloud, and the dim Tine
of railtoad which we had been follow-
img. was no Jonger visthle:  The hend-
hght of a locomotive fashed into view
far ahead in the pass and the Shevardoak
drove toward it nto the wind, The cur-
rent canght her brosdside,.  She drifited
for a breathless second.  The rudiders
held and she slowly shid forward between
the towermy peaks, which roge out of the
gloom, and into another valley,

“THE WORST OF THE ROCKIFS CROSSED

Coclrise was passed at 42123, m,, anid the
¢ven narrower Dmgeoon . Pass was abwead,
The lights of the litthe cattle station of
Manzoro were below at 4:30, and the
Nhenendoah was driving into the juss,
Im the i starlight 1t seemed that the
mountain walls were within a few feet
om either side,-and that the Tong ship could
nod turm an the marrow defile. A freigin
traim showerd the way into the inky tnnel
and the ship worked slowly (hroogh,
Bensom, near the suommit of the divide,
sparkled ahend at 5:10, the east was
fatntly pindk, amd the worst of the Rockies
had Deen crossed.  Commuander Lans-
downe climbed the ladder and threw him-
self on his bunk,

Tuesan, thowsands of feet below, looked
like gandy stuge seenery with s red
roofs, green streets, and white walls on a
backgrrmml of brown desert, under the
clear morming san, at 6:30 & m, If anv
inhabitants were awake, they were nog
visible. No life marred the picture, Mari-
copa at B:zo, [strelln at gxyo, amd Gila
Bend, with the Gila River a Jark-green
Tine through the clowds: of dust far to
the north. Terigated farms were green
stjufires on the previaling hrown,  From
the air, the new Southwest seems to be
CrOWIng  in res — towes,  Dblocks.
honses : farms, fields, and Tams—as hfe
is irrigated into the desect

A passenger train which had kept pace
for a couple of houss slowly pulled ahead
and disappenced on the long, straigly
streteh of track. The Shenandoch wns
alone above the dry waste, disturbed only
by an occasional jack rabbit hopping
around the sentinel cactus and mesquite.

Mohawk T'ass, with a lew yrreet-roofed
howses il black mountains, straight as
aowall, went by at 1142 Jost as little
breezes toss the dust into patterns, the
winids and waters of years had traced
gant fiures over this dry country, their
fmes measured in miles.  The broad out-
lines are disclased only when viewed from
the clonds, From 1';1-:. height at which
the Shemandonh was sailing, the panc-
ramta wits unbroken for so miles in any
thirection, :

The Trown ribbon of the Colorado
Kiver, with a fringe of green on #ts east
hank, was crosaed at 1055 poome Yumn
by across: the tiver to the sonth.

Phust dimmed the sunlizht, even at the
shup's altitude, as it entered Califormin am]
tirned northward along the esst shore

_nl!' the Saltom Sen.

The Imperinl Vallev was another frri-
gaterl checkerbonrd of grien, its borders
fighting aguinst the shifting sanids of the
desert as tropleal elearings do agminst an
ever - enctoaching  jungle.  Tndio  was
reached at 505 Darkness fell sudilenly,

Rain and snow were driving ST VES!
the ship when she reached Hannine,
705 sunny California's grecting, which
swept 1 from the San Jacinto Valley,
was {ngid. The temperature in the for
wardl car dropped to 35 degrees and the
ship started to drop from the chill and
wedght of snow.  This quickly melted, amid
at 10 the course tirmed westwiind ‘over
sun Derparding, reaching the Pacific off
Seal Beach at g:1s.

The Shesondoalt was over the North
Eshnnd rzval air station tnsist 5t San Diego
at 1048 p,om., Pacific ime,  Thirty min-
utes later she landed on the feld, bt was
not moored at the mast aotil 1 2. m.

THE GRLY ACCIDENT OF THE CRUISE

The gnly accident of the crase ocur-
ped i this landing,  The rov ropes were
dropped amd the ground crew pulled the
Ing ship slowly down, It was the crew's
first experience with such a job, Urged
by the offivers inside the forward gondnla,
they tnnght and eased it gently 1o the
ground,  The rest of the erew, a city
bock away, stéeing a shape as large as a
battleship slowly settling toward them,
stoor] hack, and the rear gondala met the
ground with s sharp lump. The jolt was
transmitted  through the struts, which
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wils two tons lHehh ol heifore
Lipdsrnl Lakie was the Eartliest

worth of the '-]|||_| bOVOMERRE, aml bor any i-l'!r'lllll oyver the Amgncan Lontmss

Shewandoan through the monmams arg
each of 300 horsepower, the two lorwnard,
close under the tube, with direct=drive,
(i-foot propellers, and the remaining
three with propellers 1855 feet i diam-
eler.  Two of these are reversible and
witer-recovery commlensers are on three
of the mutors, They recover from 110
(G 122 pornils of water hallzst from Cvery
100 pounds of gnseline consuomed [ sew
lzo “Man's Progress m Conduering the
Air, m Tue Geocrarmne for  July,
1024 ),

The Shenandoal’s gas cells have a dis-
placement ol 2 1 g8o70 cubiec feet.  Under
certin  harometrie  conditions, i filled
with hvirogen, they would lift 150,363
pornds, and with helium 85 per cent of
that, or 128881 pounds; As the pas
starts (o expand s spon as the ship Tises,
it seldoin 18 miore thar 85 per cent filled.
L'nder such conditions, the hit of the
helivm-antlnied Shenondoal 15 100,351
patinl s,

The fdead weight of the ship, when dre
andd  without water, gnsoline, or ol 15
82000 poonds. This cannot be changed,

areed the ship must be hehtened from the
"thsposable,” in distncton from the “use-
ful,” lond. The 13 per cent reduction 1n
i!lﬂ.’itlu:l mi=ins 8 1|'I 1'-I|:'|' Cetid r'|:i1'|_'|-|_'[|I"II'I
m the entime londd, as well as 40 per cent
less than what an 8s-per-cent-full hvdro-
pen ship could hit,

Helvim s safe and the Shenundoah has
cemonstrated that it 15 practicable. Itz
cost 15 the principal prgnment against ifs
use. A siogle minute's valving (o desienid
mav lose from 32000 0 $3 500 worth al
thi precuns gns,

THE STANT UF THLE PACIFIC COMAST

The weather was maw .and hasy, with
hend wimds down the coast, when the
Nhenandoeh cast off Trom the San Dhego
mast At 915 fo m,, Chetober 16, Fifteen
miantes  later she had  renoaded Paim
it anid was heosided] northwand, over
the Pacific (hcean, and 5 miles offshore.
The hattle fleet was atr target practice,
shots nicowhefing arross the surface with
splashes a mile apart, in San Pedrmo Chane-
el alf Cataling Island, al 12005 1%

Cirdetings were excliatteed Detween Ad-
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e text, page 4=, Dirukes Bay, 1
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wis opposite and the Cali

toirmy cosst bad been left behind, The
risiig moon was silvering | _
of the mountams amnd hehts were Hashme
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The mooring mast was nvistble, aml
in the sunshine, over the fog, the ship
wits two tons light. It eroised at yo miles
an howr to keep down, but did oot moor
to the mast until 6:30 p. m, October 18,

With the enforeed time-killing to avoud
valving helivm, the vovage north against
the head winds had taken more than 57
hoars. It was the most mopotonous leg
of the entire cruige. Smoking iz tabu
on the ship. A dry smoke, plug, or chew-
inge g 18 the only consolaton.  Smok-
ing ane cigar for 57 hours, with an inch
unconstimed at the end of the trip, is al-
most a record.

The Sunday sun was late in rising in
Tacomn, and it was 12:05 @ n, October
16), before the Shenandoalt cast off from
the Camp Lewis mast on its return voy-
pge. Tacoma was erossed at 12:25 amd
the ship circled over Seattle from 100 to
t 20, Green Lake, at 105 pom,, was the
farthest north of the vovagpe or for any
airship on this contipent,  Adupral Mot-
fett was on the hill of the Rremerton
mavy yard, with the Mississeppi, which he
once: commmmded, below and the Shewon-
doak above, at 1:35. The fish traps n
the tip of the Hood Camal wete on the
ripght af 2:20.

A FPITTURIAL STURY 0OF ﬁll'ﬂ"-:lﬁ'l-}
CIVILIEATILN

For the next honr the Shenandoah was

spiling vver the drear Skokomish Todian -

Reservation, with s virgm {orests, s
clenred circles Turrowed [ike big chrys-
anthernums: by the fallen pines, little
homes springimg up and presperons farms
along the sireams—a pretorial story of
erowing civilizition from the Forest and
the chase to industry and the farm.

Toguiam wos passed, at 3:25 p.om.,
anid we torned sonthward over the Pa-
cific at 3:47.

A detotrr waz made into the mouth of
the Colomlia River and over Astoria at
4:40 p. m., but the insistent mmdics from
Portland for another visit could not be
arceded to,  Lientenant J. B, Anderson,
adrologist abimnd, forecast another storm
for the coast, He alwayvs prophesied
head winds:  There were no pleasant sur-
prises, e alwavs was right. To meet
the full force of thiz storm would bring

Suroat
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slvwer saifing, and Portbod might mean
a cottple of hours™ delay,

Cape Lookout was passed at G212 and
Cape Arago, in a thick fog; at 9210 pom,
Cape Alendocing Light wae siphted  at
1:55 a. m., Chetober 200 Punta Gorda at
2:30, Fort Brage at 4, and after that
evervthing disappeared in the fog,  He-
neath it could e heard the strens of
steamers, and through the chasms in the
solidd mymtle of white came= ghmpses ol
white-capped  waves, surf breaking on
rocks, and once of a ship rocked hy the
SEOrm.

SAN DIEGO MAST LOST IN A WOGC BAKE
1000 FEET DEEP

At Rirs the fop had disappeares] nml
the Shinendoal: was {acmp a so-mles-an-
howr gale off Point Arenie For in hour
the rocks of the point stuck by her side.
iodegn Head was reached ab 12 :30 p.ooi.,
and Fomt Reves at 1:55.  Only 68 miles
had Teen covered in 5 hours aml 4o
mintes.

With another struggle she rounded the
fast rocly head, eluinged course at Dux-
Driry Paiat at 2:30, crossed Drakes Tay,
where Sir Francis refitted his ships. bt
failed to disvover San Franciseo harbor,
and sailed over the Golden CGate at 3
o'clock. She swung across san Francsoo
and was out by San Mateo and over the
Pacific nmin at 3:30.

Mpnterey was passed at 3:58, Point
7410, Point Piedras Blancas at
B:50, Foint Argoello, where the skeletons
of seven destroyers lie, at 10:32; Sanin
Harbara at 11345, the flect anchored off
San Medro at 2 a2 nmu, Clctober 21, and the
san Thegn moorme mastat 4.

The mast was unseéen dml unhean)
under the fogp bank, 1000 feet decp,
When the first pink flush of dawn showei]
the black peaks of Mexico over o snow-
white worcld, the Shémandoah was 20
miles south of the border.  She doublel
back umtil Table Mountain, in Mexico,
was stithtedl, at 7:30 2. m.

The ship was becoming. hgnter under
the sun and Commander  Lansdowne
drove her at 50 miles ‘an hour through
the fog, cooling the gas in the mist, Can-
yons, mountiins, ant vallevs of fop were
below when she rose-again,  The compmss
station on Imperial Deénch was giving
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ballast for ¢very o0 pounds of gascline tonsuamicd

wearly vooo feer between trongh and
crest. It was the same during the next
coy over. Olio—no roll, but a promounced
p to decks and Tumwiay,

“She's 5000 pounds heavy and tipgped
all she can stand, and engmes going full
speed, Halitburton msstedd

“Iha you want o spill fuel®
mander Lansdowne asked.

Halliburton agam reterred to the de-
dirability of frmshing the trip in more
hiomehke surrpundings,

“Not just vet,” Lansdowne deaded.

L

TahSRKSES EMPTTED
APLOAT

GARDLINE 0 RKRERI

Cottonwood was Delow at 12525 p. m.;
Campo, 12:50, jacumba, where the Inst
emerpency water ballost was dropped on
the eormumted 1n roofs, at 100 Coyate,
the first city in the im1.-r1|ﬂi ":.:al:]u. J —lL"
El Centro, with Calexaeo g
m Mexico, seeming only a few fecet away,
201 Yoma, Arizona, three miles (o the

:-Il'l'E'l_l'I. I%."l-.l: .llllll'illll'lu'l'h., 5 gl s B B .!'I..u"l!‘l.;'.ﬁ'_i*-i:
amd Gaila Bend, 6355,

More than a mule above sea-level, the
Pis . Was -.-uﬂm'r rapdly e the heavily
leded 'Ju.n gasoline tanks were
_Il.:l'_‘[I_.,-iI_I|]1r_'I! n1 thétr q_lr'l_'ltﬂ'lrl:. amd another
wans dropped cotright farther on.

The night was cool, and even with 4 ton
of ballast grome thi: motars were foreed 1o
drive her at an-angle to mamtan the ali-
tude,  Enid  was recopnized ot 730
Maroopa, 7:80; Casa Gramde, 8:s:
Tue=omn, 1000, and the course was
chunged to the southeast west of Henson
3t 10l

Near Naeo, along the border, the fumnt
T |'|1'-.'|_'|'l'|1-|:_'..-|T1_'|..| The shap shipped over
3 b, lut-:_l-..l:'d up the railroad track,
ard a few T:unuwi lnter was over o brl-
ant ooty nestling m a bowl of the Mule
Mountains, with hlack peiks on three
sules. Tt was Bishee, and railrond and
valley ended,

“She's tilted w13 deprees and can't
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do any more,” Halliburton declared, as
he clattered through the metal door and
down the Ladder,

The motors were straining to the Timit.
1 one had missed, she would have
dropped on the mountain side, mapidly
coming mearer., Another tank of gasc-
lime was dropped and she rose to 7,300
feet, turned over Hishbee and 1ts mountam
walld at 122400, m,, October 23, and was
going so fast when Naco was sighted ten
manates later, that she was in Mexico
before she was able to swing around
again to the enstward.

RADID WIISPERS OF TRAGTIY

The donger was passed.  Clesir snaling
was aliead. [Hunched over hig key and
dials jn the radio shack. “Mr. Sparks”
resumed his interminable experinents;
testing, picking up messapes heee  and
there and tryimg 1o gel stations thousands
of miles awny.  Suddenly his  heart
jumped as the headpieces, clamped to his
ears, ticked ont the fragment, ™ 1
the explosion mutomobile rned.  Both
dead.”

That the 724-pound gasoline tank had
hit an automobile when it crashed to the
gpround and burst imto flames  Bashed
through his muind, The catastrophe had
happened. No need to alarm the other
officers.  Frantically he worked at lus
key to locate the station which had sent
the message. It was gone.  No answer
came.  Other stations came in but knew
nothing, He persisted, groping through
the air. Then out of the clear, after what
seemed &0 oage, came another messape,
“Man arrested here confesses antomolale
accident.”

This time he located the station. It
was several hondred nules from  the
course of the ship. He took off the head-
pieces and  realized he wns  perspiring.
Even up in the chill clouds the cabin
seemed stuffv, He opened the door and
looked out. Aflt the motors were Toaring
as if alive, 3.000 feet below the earth
slept wunder the moonlight, It seemed
like a nightrmare from another wiorld,

Douglas was passed at 1:27 a. m.;
Rodeon, New Mexico, z:30:; Hachita,
1:47: Hermanas, 4:40: Colombus, of
Villa infamy, 521 ; El Paso, Texas, )00
(central time) : Fabens, 1a; Fort Han-

cock, 10:45: Serra Blanca; 117:40; Van
Hern, 12:45 p. mu; Peeos, 3i14; UDdessa,
505 Midland, 5:34;: Hig Sprmmg, 6:20;
Colorado, 7:27; Sweetwater, 8:007 Abi-
lene, B:37: Fort Worth, 1:30 0. m., Oc-
tober-24, and moored to the mast at 2:37.

The fuel ballast Iost in the mommiains
had. killed hopes of a non-stop flight
across the coptment. 1 the first night
had been less cool or the winds more
favorable, it might easily hive been masde,
g0 mnch influence do heat amd wint have
on thie sailing time: of an airship.  Tow-
ever, the return was by the rougher
northern rotite,

The Fort Waorth mast was left a1 10:33
@, m., October 24, with 16,206 pounds of
fuel abnard, Dallas was passed at 11:30;
Rowlett-at noon; Greenville, 12:48 pom.;
Clorksville, 2:55; Morris Ferry, Ar-
kansa<, 4:17; Lockeshurg, 4:45; Hot
Sprngs. O:57: Little Rock, B17: New-
port and the White River, 10:25; Jones-
hore, f1:35; the Mississippt at New
Madrid, Missouri, 1346 a. m., October
25: Paducah, hentucky., 3:19: Evans
ville, Indinma, 5:17: Uclumbus, Bioo;
Richmond, g:30: Greenville, Ohto, g:55;
Dayton, 10:38; Sprisgheld, 11:15; Co-
lumbus, noon: Zanesville, 106 p. g
Movndsville, West  Virgima, 2:30;
Wavnesburg, Pennsylvania, 4:10; Cham-
bersburg, 6:28; York, 7:25; Chester,
6p:00; Philadelphia, 940, and Lakehorst,
New Jersev, 1100, landing on the prouni
facing the hangar at 11:55.

TIE YSHENANDOAH™ COMES TO HEST
DESINE THE “Zr-3"

An hour later the $2.000000 Shenin-
dogh was berthed in the 31600000
hanpgar, st the side of the fat ZR-3. a
sailing palace compared to the strictly
utilitarian Ameérican-built 'alr'ship,

America’s first venture . ripd airship
building with its American crew had
muwde the longest criise of any dirigible
from a home base, was the first to see the
Tacific or the Northwest of the TTaited
States, antd had proved that mesimtains
are not o harrier to the big ships, and that
helium  and  mooring masts, which the
Leppelin-seasoned biulders and navigators
scorn, are practicahle.

The same storms which the Shenrn-
donk rode through on the Pacific had
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sent ships on the rocks and others to dry
dowks for repairs,

THE CREW ON THE HISTORIC TRIDP

Structure and engines had stood the
test, but the craise could not have been
made without the skill and tireless energy
of the officers and crew. The enlisted
men, nearly all with the grade of chiet
pettyv ofticer, were:; F. J. Tobiun, -Arling-
ton, Massachusetts: F. E. Masters; Akron,
Ohioy C. A, Heckbert, Rockland, Maine |
. B, Boswell, FPensacola, Flonida; E. F.
Allen, St. Louis; L. K, Allenly, Logan,
Otoo : Al B, Carlson, Moscow: ln:iahu; I.E.
MeCarthy, Dorchester, Muassachusens; F,
L. Peckham, Humboldt, lowa; J. H. Cal-
lier, Oklahoma City, Oklahomn; R. E.
[Deal, Ouiney, Massachusetts: B, B. (O'Sul-
hvan, Lowell, Massachysetts ; Amos Bar-
ton, Kansas City; J. W, Cullinan, Bing-
hamton, New York; W. A, Ruusell, New
York City; C. W. Broom, Atlantic City,
New Jersev; L. K. Coleman, Fort Worth ;
L. W. Owen, Minneapolis; T. Dickerson,
[og Angeles; K. Jones. Los Angeles;
W. N, Spratley, Pluladelphia; C. P. Ma-
ey, Staten %ﬂ]ﬂ.ﬂt{. New York:; J. F.
Moorman, Buffalo, New York; T. A
Knight, Little Rock, Arkansas; Ax
Cuernbeim, St Louis: €, 5. Solar, To-
ledo, and ], J. Habn, Philadelphia.

Magters remamned in San Dhego, recov-
ering from an operation for appendicitis,
and Broom returned with a broken wrist
from cranking his engine in Fort Worth.
Cuts and ills of the others were salved by
the iodine and salts of the musette-bag
mieilicinge chest,

Eleven of the men were rigpers—six
wheelsmen amd Ave in the keel: fifteen
were machinists—twelve an the motors
and generator and  three n the keel—
and Hahn was the cook, the only flving
cook in the Navy, When he stepped on
a mil 1 San Diego, 300 volunteered for
the place, but he recovered. He worked
22 hours a day, heating enffee, . and
beans, carrying it up the little ladder, amd
serving 4,175 supernnnuated sandwiches

47

and 2,300 cakes of chocolate during the
cruise, each with a double shufile and
flourish worthy of a French chef.

“How long ago did we pass San Fran-
ctsen " Hahn asked that blustery morn-
ing when everybody aboard had about
given up hope of ever seetng San Fran-
cisen, so absorbed was he in his cooking,

The digest of the cruise, giving the
tme in hours and minotes, shows;

From Lalrburat Infightt Inair. Moorel
Too Fort Worthe——oo 36245 3805 10144
To Ban Dhiegoo. . .. 014 Ity 1sBiis
To Camp | Lewis ____ 471§ 5755 16:53
To San Diego - i85 47:35  23ias
l'o Fort Woethe___ ¥ii2s: 37322 Rind
Te Lakehurst_ ... 3527 shxz

1 21| S — 23301 2583y 187222

The criise of the Shenandoal was over
an uncharted world, DBeacons by sea and
signs by Iand have been buoilt through the
ages for those who voyage on the sur-
tace, A new era of transportation 1% com-
g nearer, in which the airship will have
a place as a convevance of peace as well
ns an ingtroment of war. Many Jesgany
were learmned on the Shewandock's cruise,

The American -lmilt and American-
manned airship in that crmise showed that
motmtains and distances are ea=tly nego-
tinhle, It alsa tested the practicahility
of the American innovations which have
been added o the plans Count von Zep-
pelin laid down.

The voyage to the North Pole and the
exploration of the vast unknown polar
regions have been made nearer realization
by the Shengndosh's venture in the {ace
of a blustering antumn.  With the spring-
time, polar flights mny come and the
worll's most inaccessible region will be
within easy reach of man,

The United States now has two preat
arrshups, sl when comparei] to those of
50000000 aml O000000 cubic feet dis-
EEIEEEED.L which are planned, ot which

ve already  demonstrated their  air-
worthiness and capability for the rigors
of polar exploration. '
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THE PALACE

OF VERSAILLES,

ITS PARK

AND THE TRIANONS

By Fravkrniny L. Fisuer

= THIE tred and travel-worn visibor
arrives at the gates of the Palace
of Versaillee and passes through
under. th gilded wrres uf France, he
enters the Cowr d"Honnewr and sees fac-
ing him the great equestrian statbe of
Lonis NIV, the roi soleil, that aupust
mormrch who ocoupied the throne of
France for 72 years,

Charding the ¢ourt in impressive gran-
deur: are sintues of distingished states-
mwn anid marshals, like grmnts of old,
antd even aeriiss the vost expanse of colb-
blestomes stretching in every  direction
these himored of France appear of heroie
sive,

At cither side and in frond rise the im-
pressive walls of “the architectural mas-
terpicce of the most bnlliant era of a
preat naton,” Jater transformed by King
Louis Philippe (1833-37 ] mito a museum
“ti all the glories of France.™

This is the first view of the palace as
sten by the majority of travelers from
other linds, who make of 1t a goal of
artistic pilprimage, a place of historic
ctripsity, or merely one of the sights of
the country, depending upon the visitor
atul his cuftural interests.

The patroms of art come to see the
criatinns of the architect Mansart, the
murals amd decorations of Le Broun, the
portraits by Mignard, the sculptures of
Coysevox, anil the fandscape gardening of
Le Notre. whose design bf the extensive
park has been kept almost intact through-
it the vicissitndes of the passing vears,

For the students of history the shades
of such personnges as the “Great king'
and his sueccessors, who made this therr
home and sent of povermoment until the
Revolution—Malicre, Mesdames de Mon-
tespan, de Mamntenon, de Pompadonr, do
Barry, and Oueen Marte Antomette—Hi
through the scene attired in the costumes
of 1I'|-.: romantic long: e,

Before the eves of those hlessed with
a bit of jmagination the grand  fétes,
which charncterized the roval life of the
tiune and by their extravagance kindled

A}

the fires of revalupion, are reénacted in
all their magmficence.

The intrigues of the court, sn fre-
quently appearmg m literature and wpon
the dramatic stage, are brought to mind
andd the frovolities of the pleasure-md
nobility are onee more reheairsed.  The
concoprse is again thronged with a tagyed
popilace brandishing aloft crode weapons
and shouting demands for fomd and for
death to thewr king and “The Austrion,”

EXTRANCE AN EXDLESS OCHAN OF
CoNnLEs
To the ensual tourist this graml en-
trance is a bit forbidding, :.uﬂlﬁu: peraid-
ventare views with the apprehension that
comes to tiretl feet the seenmingly endiess
veean of cobbles under the gl:u'r_- of the
sum,  He feelsan s pocket to minke sure
that there 15 at hand the necessary small
change to meet the requirements of
puides and to purchase the nsonl stock of
posteards which e will Inloriomsly indite
to the envious folks at home,
Bualging in his side pocket will be his
giidebook, by which he will

THE

red-lncleed
presently endeavor to follow the French-
Faglish discourse of his mentor,  Owver
his shoulder hangs his kodak, ready for
the . instant récording of vet another film
with which he will later prowdly prove
these wonders o his pative land.

The Grande Chapelle, which atracts
instant attention upon arrival within the
pates, was designed by Mansart, who ol-
tained =ome of s ideas for it from the
Sainte Ch:qw:ﬂc in Pars.  Lowdd XTIV,
having become devout in his ioter vears,
“determined 1o raice that monument of
his picty.”

In the hundreds of rooms i the palace
i o1s sqid that 10000 persons conld (De
housed, and although the facts of the cosi
of this magnificent creation can never be
accuritely known, it has Deen estimatedd
at ‘Stooooo0o0, which, considering the
period and the methods employved by an
alisolute monarch, s tremendous, even in
these eygiit-hour davs,
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THE PALACE OF VERSAILLES bl

The architecture s ol the most eyve-
filling style and the mterior furmishings
were the dermior ¢ri in loxury, A bon-
dred senlprors are said to lmve been em-
ploved 1o provide the stattary which dec-
otated the gurdens 5 well us the palace
itself, dand painters bevomd count executed
musterpieces to adom its walls and ceil-
s,

“The double attraction of art and lis-
tory gives this palace o rire prestige.
There is to princely dwelling in Europe
that combines so many glorions amd inter-
esting memories in a setting of such per-
fect heauty.”

VERSAILLES THE MODEL FOR THE EX-
RATEER'S PPALALE

It was Versailles which furnished the
model for the palace of Sans Soug
Potsdam  and other less widely known
Germmn palaces, the Schonbrnn at Vi-
enma, the Wren portion of Hampton
Court in  Englamnd, amd many others
throughort Eurape.

Just as Louis XIV made of Versailles
the conter of mterest of his France by the
brilliance of his court, and nttracted to i
those nobles of his country who might
have matle-more troable for him had they
remnined ‘at homie, it had been the policy
af the ourbons, imtiated by Heary 1V,
o call 1o France the artistic mdustries of
pther countrics.  The effect of this palicy
1= to be seen even to-tday i the artisie
productions of the French.

Flemings and Imliang who excelled in
the hnet arts were induced o make ther
homes in France and to act as teachers to
the artistically inclined, In this manner
the roval mamifactories of  tapestries,
carpets, furmiture, and porcelain were es-
talilished and the designas of the foreign
masters gradoally modified and  adapted
1o produce the French classic styvle,

Euﬂrr.:rt. the predt mamister of Loois
X1V, who ‘was bequeathed o him by
Cardinal Maznrin, orgamzed an academy
of architecture,  There was also an
academy of painting and seulpture, and
even'n French acndemy at Rome had been
estalilished o provade  Further facilities
for the art students to <ee¢ the master-
pieces of the Greeke and the Romans,

This policy of encouragement and royal
assrstance bore plovions frait. The Pal-

ace of Versilles, in itz building  and
decoration. supplied a wonderful atelier
for an early expression on a large scale
uf the genius J.FIcu:]u;ml and trained in
this: mannoer,

LOTIE XTIV CONCEIVES OF A MASTER
FALACE

Versailles was not made in a dayv; its
construction  continved throughout the
reigns of three suecessive kings. It may
be stid to have been the conception of
Laotiis X1V, however, for it was he who
had the vision of it nlmost in its entirety,
and much may be accampliche in a refen
the length of "his.

F’eﬂmps hus inspiration grew  {rom
envy, tor it was his first idea to provide
A seitmye for fetes which would outshine
i magnifcence and  extrav ce those
of  his  emberzhing  superimtendent of
fimance, Fouquet, who had first employed
the master Inndscape gurdener, Le Notre,
to design his own gardens at Belle [le,
where the King had been entertaimerd
soon after he had ket over the reins
af power,

'l'l. ith his own hand Lows s said 1o
have drawn roughly the plans for Ver
gailles, [ollowing desigms submitted Dy
Lemercier and Boveean, and then to have
piven orders for their execution to the
mrdencr, Le Notre: to the first architect,
. Van o the painter, Le Bron, and to
the ‘-L"l‘ﬂ'[‘rrll-t' Covsevox, all of  whim
warked under roval sopervision and wiere
directed by Colbert.

Pierre de Francine, who was skilfled in
the cotistroction of ‘waterworks, desirned
the svstem by which the numerous foun-
tains and pools are <till fed with spar-
kling water from the great reservoirs of
Momthauron and Gobert, He received
the title of Commander of the Founmina

The Keller Brothers, who cast  the
ing's cannons at the Pars arsenal, also
cast the brimzes designed by the aonlptors
after: supgestions by the Kmg and Le
Brum, In short, the foremost artists of
France combined to make of this place
“the nost beantifol spot 10 the world,”

The FPalace of Versmilles was lbanlt
around the hunting lodge of Lotus X1,
the walls of which still inclise the Marble
Court. while the gardens were cut out
irom the earlier king's e<tate,

Much of the groumd whs low anid the
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carth’ of the terraces was brought from
afar. The necessary grading and level-
ing, the constroction of the a quetinct, anel
the bailding of a road frnm Paris are
sard to have been the work of years by
“all the hing's horses and all the King's
mien,” as the song goes, for 36.000 men
and fooo horses were emploved ar the
tnsk,

WILLIAM I CROWNED EMPERIN OF GEE-
MARY IN THE HALL OF THE MIRRORS

The most famous room, the Galere des
Glaces { Hall of the Mirrors), where the
King of Prassin was crowned Emperor
of Germany at the end of the Franco-
Prussian War, and the Treatv of Ver-
sailles was sipened in 1gig, stll regins
much of its former magnilicence, al-
though 1= silver furniture was sacmificed
to the mint when money tronhles afilicted
the Grand Monarch

This room is lighted by 17 great win-
dows overlookimg the gardens, opposite
which sre a corresponding mumber  of
imitation arcates flled with 306 beveled
Venetinn mirrors, whose size and  bril-
lance were wionders of their time.

When behted by myriads of candles,
the porgeons scenes they reflected. chal-
lenge description. On the vaulted ceiling
of this and the rooms at ecither end, Le
Brun painted a sertes of pictures 1llus-
trating allegorically the triumphs of Ias
master's feign,.  In thém Loms s repre-
senled as 2 Roman Emperor in golden
armor.  This is still the largest panting
m France.

(hn the sime floor are the rooms of
rreptest interest to the romantically in-
chined, the Cafindfs die Morie Anfoinetir,
They are small and eonsist of a houdor,
two Hbraries, n salon, bath -anid dressing
room, amd are adjacent to the Gronds
Appartements de fu Revue, the state suite,
the hedroom of which was occopied by
the succesding queens of France. Flere
were born many princelings, and, follow-
ing ancient rrr_lr.ui etiuette, these Tarths
took place in public, so that the people
might be certam of the authenticity of
their royal family,

The bedroom of the Kmyg 12 belimid the
center of the Hall of the Mirrors, its
windows looking out vpon the Marble
Court toward the Pans gate.  Its marble
balcony will be remembered, for it was
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to this that General Lafayette, of oor
own  Revolutionary fame, escorted Laouis
XV o e seen by the m:-.rh, and where
Marie Antoinette by her hravery cfmmed
their cry of “J_‘h;'ﬂth to the Austrian” to
Tive le Rov! wve la Keme! et ustake
them to Paris!” |

It was in this room that Molidre servied
as walel doe chambre tapisster o Lougs
MV, and made the King's beid that he
might be near the master and thus abitam
His Mnjesty's permiission to stage his
pimmiedies at the cotrt.

Below the windows of the Hall of the
Mirrors, on'the opposite front of the pal-
ace, 15 the terrace of the Morterre o faw,
as the two lmgad pools melosed by nmr-
hle curbs are called, IEach of these
nitural mirrors 15 decorated with four
recumbent sfatues in bronzge winch repre-
dent the rivers of France, These are
nh‘t-itl:n‘uul:ltﬁ of sculpture and WM the
most snportant groups of bronzes in Fu-
rope.  Fach hpure was made by a differ-
ent seulptor from designs suggested by
e Brun and .'Lmrm!.r.'rl hy the King.
They were purposely made wo lanre in
onropartion, =0 Louiz could see them
clearly from his windows,

Pierre de Nolbae, formerly Director of
the Versaifles Museum, who has writtena
delightful ook on Versailles, savs at the
begmning of his chapter on the garden:
“It was the condensed pemius of a whole

rack that created tlus formal and ornderly
ﬂﬁmrh: of flower heds; sparkling water,
amnd marble ; this harmonious, geomettical
figrre, to which the sunlight has Tent its
own flazzling mage,”

Straight down the center of the garden
are, in El’ﬂEl.' the Basin of Latann, the
Tuj‘-a-: ert, the Basin of Apollo, and the

Ciranil Canal, while to left and right other
founitains, lwwns, and flower F.u:nT_n-. fill the
visitor's eves with their *'.T_T"I]-L{.I'J:E heauty
and pleasing desipm,  Walks leadl in every
direction and statisry o marble  and
hronze peoples the vast spaces. which are
otherwize often almost deserted except
upon fete davs.

THE COLONNADE OF MAXSART

Near the Basin of Apollo is a at of
striking architecture which has seemed to
many rather otit of accord with the gen-
eral scheme of decoration employed
theoughout the gardens. This s the
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THE PALACE OF VERSAITLLES Gl

Colimpade, designed] aod ult by Man-
art, It consists of o creunlar arrange-
ment of marhle colomns supporting o
llustrade.  Between the eolumns are
mnrhle basins, where jets of water played,
and i the cemter of the inclesure is
Girardon's group of Pluto and  Proser
pire

A stury hangs dpon this Colonnade.
The services of Le Niotre had been bor-
roweil By Pepe Clement X to renrrange
the gurdens of the Vatican, and in his
ahsenee the Kinge had ordered Mansart 1o
build the Colonpade,  Upon the greit
wardener's return, Lows is said to have
escorted him to the spot wnd to have m-
sistedd upom hearing the Intter’s opiniem of
the new edifice,

Said Le Natre, "Why, Sire, what can
| say? O a masm you have made a
girdener, and he has given you a simple
of his trade.”

The Grand Canal, the main hexdy of
which is nearly & mile in length, has twe
arms exteniding to the right and left and
formiing a cross.  The former is cafled
the Pras de Troanen becanse at its ex-
tremity are sittated the Franons; and the
other the s de la Ménagere beciuse
at its endd in earlier times stoomd the royal
netmgeric,

(O these waters, in the time of Loos
N1V, bopting was a popular dhversion of
the court. aml parties made up of the
flower of the nobility often spent  the
night slowly ermsing about wnder the
stars, serenaded by mosie from the shore
ot fram other beats

The Kimg had his vwns magnibicent gal-
lev, which was hung with the richest silks
amd rigeed in erimmon and gold, as well as
i miniature battleshop fully armed,  Ven-
e comtributed s mest luxorions gon-
dolas, with lmlian gondohers to propel
them, and these boptmen hverd with thesr
families along the onmal, where some nf
their honsges still remain and retnin ther
old name of “Little Ventee.”

LIGITTING EFFECTS ARMARGED TY
VIGAHAN]

Vigarani, who arranged the King's
fetes, also devised idlumimations for the
prarilens and magnificent displayvs of fire:
warks on important occasions. The Tast
great hghting of the Grand Canal and the

Basin of Apodlo was upon the marmage
af Marie Antonette to the Daaphin,
prandson of Louts XV, who later sne-
cecded hisgramdfather anc became Louis
XV

In the gurdens before the south wing
of the palace standds the Crangery, a
great conservatory built by Mansart, and
arovind it the parterre desipned by e
Notre,  This was buill hecause of Faouns
XIV's fomdoess for ormoge trees, whieh
he not anly nsed to adorn bes' gardens, b
ilsn emplo in the decorntion of the
palace itself, COlrnnge frees an luk time
stinl in chinsed silyver tubs arotmid the
walls of the Hall of the Mirrors,

THE BUILDING GF TIHE TRIANONS

Even before the great pulace was com-
pleter] andl the coart ook up its residence
at Vesailles, m 1682, the fancy of. Ma-
damie de Momtespan had called for the
cstahlishment of a stummer brnse, where
Fetes, dancing parties, and- suppers couhd
be given. The site chosen wos ot the ond
of the right arm of the Grand Canal,
whered a shabliv villnge ealled Trianun
totched the edge oif the park.

The land waoas token over, the houses
demolished, and the first structure of
what is now calléd the Granil Triadion
was bimilt, Iater this was rebmlt by
Matsart and enlarged.

Mudame ole Pompadotir, Louls X\'s
most Tamous mistress, nring of theat-
tractions of the Grand “I'ritinon, onniis-
stomed] the architect Gabiciel to Dbmkd 2
stnall pavilion near By, Tn the extended
park stll another palace was quiclkl
erectedt, which beeame known as the Petit
Trinnomn. The mterest of the roval fam-
iy chmg to this: new paloce wonl the
Revolution, amd it s pechaps  better
known than its adiacent predecessir be-
csintse of it association with the lives of
Madame din Parry, who soeceeidid  Ma-
dtne de Pompadour in the aifections of
Lotis XV, and the ill-fwed Marie Anto-
net e,

Years later the Grand Trianon capt-
vated the fancy of Napoleon Bonmparie,
and'it was here that he retired for 4 time
after he had s marriage to the Empress
Tasephine dissolved 1o permit his gra)
afliance with Marie Lonize of Austrn

Henjamin, Frankhn, first American en-
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LOGRING TRTD THE GALERIE UDES GLALLES

“Kenmore.” the historie home of Colonel Fielding Lewis, brother-in-law of Genrge
Ingicn, at Froderickshurg, Virgonia, presents an fllestration of the far-reachmp miffoende of
i thiis aold bosse, amoanz the chicl things of rderest are e
rebef by Hessian prosooers ' ol '
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sl i s center,

voy to Fronce, saw Versailles as a private
citiren durmgr a vigt to BEurope in 1767
while Lotis XV was sull king,
visited 1t officiillv, when he and his tellow
negatintors appeared there in o connection
with the attheation of the Franoo-Amer-
ican alliance ssomed m 1778,

U his official visit, 1t 1s relnted that he
was attired m correct cotrt costune, ex-
cept that he wore no tormal wig, much
to the dizmay of the attendants charged
with the responsibility of enforcing eourt
r.‘.i||'.ll_=t!'_' down o the mimmest detnal. !
wigrnaker had previously endeavored to
remedy the omussion from his stock of
wigs, nione of which could be made to fit,
“Your wigs are all ton small,” remarked
Dr, Franklim. “Not at all,”" replied t
wigmaker, “Monsieur’s head is far too
larpel”

Mane Antoinette showed specia

ater he

LaEVOr

FROM THE SALON Lk LA GLUEBREHRE

I| .I |.J SER~

s hy Leamerad
cenierpiece & thi

WAr Trom oM
tyle, and m oone i tlie

with nothimpe legs than 4
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to Franklin and enjoyed conversing with
lam about the new country, m which her
interest had been aroused by General La-
fayette.  The Americin newspapers of
the chay ralbed him not o little about thas
vl the New Hampslhire Gazetts
primted a story in which he 15 slleged to
have gmallantly told her that the Iittle bt
if electricity he had stolen from fove did
not compare with that fire she had taken
for her eves.

Tov tell the whole story of  Versiilles
requires the spate of at least one good-
aized] book, for the place 15 replete witly
the interest of art and history in an er
aof splendor, To the drnmformed traveler
bored with the sights of Europe, it is
cutstandmg m s magniiicence, and b

those whose reading has brought even o
quperficial acquamntance with 115 wonders,

the time spent there 15 all too short,



CHICHEN ITZA, AN ANCIENT AMERICAN
MECCA

Recent Excavations in Yucatan Are Bringing to Light the
Temples, Palaces, and Pyramids of America’s
Most Holy Nauve City

By Syivasus Grisworp MogrLey

AUTHOE OF STEICAYATEONE AY [Juiniiia, GuaATERaL A" ant “Tue Foocwomt [NTELLecivalr AMMHITEERENT (8F
Arcipey AwmeEnira,” o TuE NaTpoNAL GEsssirine Madiijii

BOUT the tune the Western Ro-
A ian Faopare was falling to peces
in the:O1d Warld, there took place
m the New Workil an event which was
profoumdly to affect the hstory and for-
tunes of Amenca’s most brifliant aborig-
mial penple, namely, the discovery of Yu-
catan by the Maya, sometime between 471
and -§30 A, 13,

For perhaps a thovsand years prior to
this date the Mava had been living in the
TEET TOW included in the Stawes of
Talmset and Chiapas in Mexico, the [De-
partment of Peten in Gostemaln, and just
along the western frontier of Honduras
{see the shatled central 2one of the map
on page Oy ).

Here a magmbeent eivilization had heen
developed,  This tTegion, now overgrown
with o dense tropical [orest, had heen
cleared and put under intensive cultiva-
ton, Cereat cities had Aotosheed on every
stde.  Loity pyramid-temples and splen-
did palaces of cut stone, spacious plazas
and courts Alled with elahorately enrved
momumieTts of strange yet anposing dig-
nity, murket places, terraces, cmiseways,
were to have been counted, not by tens
and scores bat by hundreds and thou-
sanytls,

ltndeed, it 35 not improbable that this
was one of the most densely populated
areas of its size in the world during the
first five centuries of the Chrstian Erm,
the seat of a mighty American empire.

Nor ditl ather arts and scrences lag be-
hind architecture amd sculpture in the
Mavan eahura]l procession.  Meml, it is
true, the Maya of the Old Enmpire did

not have, e the lack of it did not pre-
vent them from carving sucht o hard sub-
stance us jade, which they made into Dea-
triul pectoral pluques sometimes six mches
saputre, showity their principal deities and
rulers o acls of adoration or sacrifice.
Nevhklnoes, anklets, wrnistlets, carmngs,
nose-ornaments, beads, and pendants were
fashiomed from the same refractory ma-
tertal, whicly, even withont the aid of
metal lols, seems to ave presonted little
diffiealty 1w the Mavan lapdaries,

THE ANCIENT MAYA WERE GHNEAT MATHE-
MATICTANS AND ASTRONOMERS

Exeuisrte wood carvings, delicate model-
I 10 SECCY, CerRucS, PRinting, wenvinge,
mind grorgects mosaics made of bodlantly
colored feathers were some of the other
irts 1 which, 50 far as the native races
of the New World are concerned, the Old
Empire Mava acknowledeed few equals
aind, wath the '['H'HE.‘HIII_‘: exception of the
[nea i the art of weaving, no.superiors,
And when one comes to a knowledpee of
the abstract sclences; such a3 arthmete,
cheonology, and astromomy, they had few
peers among their contemporaries, even
i the Old World.

Ir would carry us oo far astrav to ex=
};{hurf these fascinating felds of ancient
Mavan learnmg, and it must suffice for
the present occasion to point out that their
system of keeping aceonnt of past tme—
that is. their chronologs—was more ac-
enrate than anything known in Furope,
Asin, or Africa before the time of Pope
Crepory XITI amid it is an open question
whether Mayan chronology, m the feld of
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Dirawen by Tamas M, [arley

AN DUTLINE AMAPF OF CEXTRAL AMINICA AND SDUTHERN MEXICO

The rezion withit the etrele was that nocupied by the Moayan civilisation dunog the first
fifteen centuries of the Christian Ern.  The shadiad éontral portion shows where the Maya lived
for upward of o thosand vesrs, before the great Mivan Exodus into the Voosan Peninsolo

during the fAfth to seventh centures.

listory i Yocatan 46 lknown as the New Empire.

[Led, the great American Mecca

elapsed time, is not more accurate even
than our own Gregorian Calendar.

But the Mavan Datk Apes were ap-
proaching, Art, architecture, amd learn-
e were spon o suotfer a temporary
cclipise—one, indeed, from which the first
never again. fully recovered.

THE MAYAN EXODUS FPERHAPE DUE TO
THE HICH CURT OF LIVING

The Mava during the seventh century
were forced to abandon the Old Empire
rexion, where they had wroupht so labori-
cusly and had achieved o splendidly, and
to seek new homes elsewhere.

The cause, or perhaps better, causes of
thas great Mayan Exodus are as yet ob-
scure, Climatic changes rendering the
regmion unht for further halatation, inter-
necine strife, foreign invasions, intellec-
tual and social exhanstion following hard
upon stuch rapid esthetic development, de-
vastuting epidemics of vellow fever, even

"This ts called the Okl Empire, while their suhaeguen

The armre: shows the Jocation of Chichis

siich a modern manifestation as the High
Cost of Living, have heen suggested to
account for this great historic event,

The writer inclines to this last explana-
tion. The agricultural practices in vogtie
among the ancient Mava were such iz
graduaily to exhaust the productivity of
the land available for cultivation. Flant-
ing eventually became impossshle, as the
repeated bitrnings which alone served to
¢lear the ground in the absence of tools
am] work animals, permitted such a thick
sod to grow that no cereil could force s
way up throngh it

The people were literally starved into
searching for new homes. No lesser ca-
lnmity than this, it would seem, conlid
have drnven a whole mation to such a
drastic step as the complete abandonment
of a region wherein they had expended
stich a tremendous effort,

Whatever may have been responsible for
this migration, the fact itsell is sufficiently
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gt UChachen Iten, from @
the enrliest date yet
afifeat to be the one
curver] m the hkenes
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ciennmne
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the ity

stance, tmportant centers of population
wiere established and Aourished,

The place where Chichien Ttzi was later
ta be founded was peculbmrly favored o
this respect, for here the waterlesz plain
of Yucatan is pierced by two of these
creat natural wells within half a mile of
each other, Under primitive conditions,
thiz fart alone determunsd that an 1m-
portant city would one day grow up
around them.

The very name Chichen Trea
morinhzed this fact for all ome. “Chy
in Mava means mouths, and “chen” wells,
and 11zd was the name of the ;'r:l.rti-'.ﬂ!n‘
Mavan tribe or group which had hHirst
wanderad this way—""The Mouathsz of the
Well the Ttei " —a proud and distine-
tive name, which at once emphasized
ltzan impartance m the new land as com-
pared with the less fortunnte Iot of their
more “dry brethren.

1—"'..ll.l|u51r,__'5.' there 18 somie confusn -as

hsL: -
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OGLUDEST DIATE

THCOnAHEdonE femple
of view, since the fmtel over its
T hie iimorwiay
"--r whitth ir owas drgmialls

| heeman bpores with arme apraised
of the mscription i [|Ir. piiler sarisce of the |

wias originally made to ht 8 marnowest doorway

iritel

.||||'|l I

]l‘l JELT ur

FRESERYED AT CHICHEN ITZAA
epleding=

presents

15 one of the st pportanm
1 Il |||-|:".',':|:.
where thiz Hntel woas {foomil does net
SIMCE rlll: T sufvpearCrnE CnlLis,
are &0 place] that they hide par
It secmis probable, therelore, thud ks shh

i,

to the exact date, the city seems to have
heeert founded ot Iater than 530 A. L),
and here apgain the “"Holy Men ol the
Itza,” as they are almost worshipiully
called in the native chronicles, the Books
of Chilan Balam, =set up their tribal des-
t:es, their Lares and Henates,

ONIMPOETANT
WOIRL T

IT*L AT TIRST
1IN TIHE MAYAXN

CIHTICTITE'S

Dharing the first century of its history,
ane should not forpet that, a3 coties went
in the Mavan world of that day, the new
sttlemaent was of lttle consequence, To
a Maya of the Inte sixth century bving in
Copan, Tikal, Palenque, or any one of a
-|-|.-.r4;|| other oities of the Old T AT Ire, if
hie pave this little fromtier town a thongh
at all—if, indeed, he had as mmch as hearid
of it—he would have tl]-:|nié+t-‘] it with
precisely the same consideration that the
average New Yorker or Bostonian wonld
dismiss the claims of Gallup, New Mexicq,
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or Deidwond, South Dakota, to metro-
politan consideration,

Living m the shadow of the great tem-
ples of Copan, let us say, surrounded by
all the manifestntions of the highest na-
tive vivibzation this comtinent bronght
forth, secore in the protection of his
gods, rulers, and priests, a Maya of the
sixth century might well be pardoned for
having looked askance at those more ven-
turesome sparits among lus people whn,
leaving peace anid security behind, were
pushing outward into such a vast and
limmtless unknown as the wilderness of
Ytcatan must have been at that time,  He
profmbly would bave said: “"Let well
enotigh alone,  True our fields are no
longer as fertile as they veed 1o be, and
OHT Crops grow scanticr vear by vear; bt
even so, why change the surety, the con-
fidence and comforts of life hete for the

known hardships and unknown terrors of

those distant wilids ' Why indeed ?

But “mighty vaks from little ncorns
grow,” and the new seitlement, founded
g0 mconspicuously as to have  cansed
scarcely a ripple in the Mavan world of
that remote dav, was destined to outlive
them all. In the late New Empire five cen-
turies and maore after the cities of the Old
Empire had heen abandoned mid lay in
desolition, burjed beneath a vast tropisl
forest, their palaces and temples become
the baunt of jagiar and monkey, Chichen
Itzii hivl grown 1o he the largest vty of
her dayv—indeed, more—the holiest ety
of her omes, the Mecca of the Mavan
Waorld. -

But we are ahead of our story,
TIHE OLDEST PART OF THE CITY

The city's early strogples must have
been acute. It was far removed from
pther centers of popubition, and notwith-
standing its inexhaunstilile water supply, it
15 to be dotbted whether the new calony
prospered greatly.  Only one: monmment
hiae heen foumd at Chichen Itz which may
surely be aseribed to this first period of
its ocenpation. It i% a stome door limel,
which was dedicated on August 28, 619
AD It i.armni& no carvings ather than
its  hierogiyphic mseription, but  forto-
nately this 1= well enough preserved to
permit the exact decipherment of it dedi-
catory date as given on this pape.
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THE EARLIEST DATED IIEROGEYTHIC IN-
SCRIPTION AT CHICHEN ITZA

This inscription 18 carved upon the {rant and
undfer side of the principal doorway of the tem-
ple shown on the oppesite page.  The dedicatory
date was (0. 2. 100 .0 2 AT 13 Chen of the
Mavan Era, cormesponifugg (o Angust 285 G,
AL I, and iy presented on the front of the Lngel,
The wiscription on the omler siile, shown hete,
bopitis with a dute 3310 days earlier than the
dedicatiry date, correspon fogg 10 Lebober 2, o
A. DL This Tatter Jate (16.2.0.1.9) In ex-
pressed by tlwe {amiliar "hare aid din” oomerals
alrendy explamo]l m & formet ssoe of ihe
Nationar, Ghoocwarnte Magarixe (Febeuary,
iied}, wherein the bar equals 5 @ the dit 1,
written in the fhirst two columns to the it

of a'small temple in the southern part of
the city and its early date, the earliest vet
found] anvwhere at Chichen 1iea, coupleéd
with the fact that the other hisildings ol
this section are i a more advancer] state
of ruin than elsewhere, wnprests that this
may be the oldest part of the ey,

CHICHEN ITZA ARANDOGNED
In 668 A: D, the city was asbandoned

This lintel was found over the doorway  for some unknown reason, and the Tz,
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Plintisgraph framm the Chiregle Trerimabinn

THE CASTILLO, OR GREAT TEMTLE OF EURKULCAN, PATRON DETTY OF CHICIHEN ITZA

This maieatle pyraminl, sormomte] by an imposing temple, rises o nine receding terraes
ton o heaght of oo fect nbove the pliin amd covers an dere of groond. 11 s approached By fouar
stairways, ome oft cach side, the one asormiling. the northern {ace, or fromt, bedng Panked ba
epormicids balgstrades cirved m the hkeoiess of the Feitherad Serpent, patron dedy of the Oty
the head resting on the groomd at the foot of the starrwisy, the tail cearmy seeli alolt oo top
The tecaple proser cuntaims tiree cambers: an anteehamber, oF omer corridar, a hick eormidion
extending arvund on both skles, amd the mper sancivary, the most hily place in the city. 1t was
here that the ceremonies began—the mcensimpe of e sac eitbeml wvietins, which (ermminitod s
trapally at the brinke of the Cenote of Sacrihee, a Qusirter of 3 mide dstant, at the other -end

of the Vi Sdern (see puge 8a).

arnin on the trek, moved westward across
the penmsula of Yucatan and founded a
new capntal, called Chakanpatan, m the
rerion south of the modern Campeche,
where they dwelt for more than two cen-
trTies.

This first abandonment of Chichen 1tza
was roughly contemporaneous with the
firit] ‘abandonment of the Iast survmang
cities of the Old Empire—Tikal, Xultun,
Uaxactun, Nakum, and  others m the
nirtheastern comer of  Guatemala—andd
it may possibly have been due to the same

aiise. whndever ﬂuzl WHS, '|II:‘T11.'I.'| g al
ready suggested, to the Ligh Cost of
Living.

THE CITY REMWCTTFIED

The destriction of Chakanpotun by fire
m adq A, D agam set the “Holy Men of
the [tza” wandering, and, perhaps mnd-
ful of those two cool and refreshing
cenotes at the “Months of the Wells of
the Ttza,” like homing pigeons, they
turned theéir steps thither and reoccupeed

the site 1in Obg AL L,
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This rreat stope T was  formerty
opposite the g shown on page 7
disermetet of the hole w18

fastens] 1o the wedtern wall
It 15 4 [t o diwrmeier, 11
Both of thiese Fivgs are decoratedl on both siles with paces

Phicifogres b froom the Carmegls 1nstititing

TIIE STOXE RIXG OF THE TLACHTLT FIRLD [SEE ALSO OIMP'GSITE 1'.'"|.|.-'-::|

ol the Thacltdl eourt,

miches 1 thkness. and the

of imertwming foathered serpenta, which are alwavs portraved at Chichen [tz3 as rattleanakes,

ricd—the Akab'tmb { House of the Dark
Writing), the Chichanchob | Red Howee ),
the Hoatse of the Deer, amd parts ial the
Monjas ( Monastery j—an foct, most of
the middle section of the l.if:l.'- that part
Iving south and west of the Group of the
Thougand Colummns,

But not vet had Chichen ltzi reached
her preatest development, her crowning
glory a3 the Holy Oty of the Mava.
rlql.li..-. YWils 1ot o Garme '|F.r'-'[i| .|_-|'I|I|I|'I!,'r IIrmn
i the wheel of fate had brought her
under the heel of a foramm congueror
and the Itein people hnd hern made to
feel the gnll and hitterness of {oreien
rulers and a foréign religon,

In 1200 AL D) the political structure of
tlie peninsula was shaken to its founda-
tionts and the l.eapue of Movapan vio-
lently disrugited by war within itself.  In
that wvear IHunnae Ceel, the riler of
Mayapan, muile war upon Chac Xib Chae
(the Very Red Man), the Itzan roler, he-
canise of "evertain banquetings with the
riuler of fzamal,” according to one of the
chromiclés { we should, perhaps, reatl here
cospatackes ), and by the aid of Toltee-
Axtee allies (rom centrad Mexion mfcred
1 crushing defeat upon the Holy Men of
the Itza.

The chronicles da niot enfighten us fur
ther s to wlat end overtook the "Vers
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SIATRWAY ASCESDING THE WESTERS TFACE OF TIIE CASTILLO

This statrway 8 17 tect broad, mcluding s two nlaimn balosirades, and 15 exceedimgly steep, nisspg
5 s 7
at an augle of 48 degreea. There are 103 stepa Lo the summit (dee also page G8).

TIHE SOUTTH TEMTLE (OF THE TLAVITTLL FIELD

Thia beilding fa 8o feet long and 16 [eet wide and was hitle more than &n open portico
sapported by slx sqpuare cobmms. It gtamds at the sonthern end of the Tlachih gontrt, the long,
high ssde wialls of which muke acoustic properties which asre [ittle short of amazmg-—an ancient

whispering gallery
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THE KRORTH TEMPLE OF THE TLACHTLY FIELD

- 1|.!i|- strocture i composad of a single chamber, the front supportad by iwo round eolomns,
WAL, 1Y '!!I t“' ':Iifl'r ::!.I'I'II_. l|.'|||I:-. Ll =TIt Eds LV ETED '_.l':r|! i .il'lllll:. - ||I'.'I 17 E=5 :!"Iilrll-ir”:
Unes of marchiig wartiors [he upper part of the back walll slopes forwned and acts as o
sobnaImg-boand, throwmg oot across the court sounids mode a0 [romt of L oat o position
between the two columns,  The Tlachili cours comatitntes a splendid open-air auditoriam cupsthle
of atcommodating so0n people, and wpon the oceosion of the opening of e sate Bighwa
i bhrtas, e moarest radioan poiet o0 Chichien Tish, In o2y bBebutifol nitive danees in

custtme were stoged hery

Red Man” Terhaps he fell fighting This foreten influence from the distant
bravely, as his name might imply, 1 the Vale of Anahuac gave to the city not only
defense of his capital.  Concerning the new rulers, but also new customs, new
tate ob the city atself, however, archenl-  esthetic inspirations, a new architecture,
opy leaves us m Little donbe [‘rom this evenl o new '|_'|_'|]'!_r_|-|__|||_ a1l of which reacted
tme onward until its final abandonment, powerfully upon the Hzd people and
1445, Cluchen Ited was held in thrall  raised their capital to a position of honor
by toreign rulers; the Toltec-Axtec allies  and sanctity never enjoved by it or any
of Hunnac Ceel. other alayun aty betore or since.
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Phoograph by Garme= Bl

THE CARACOL, OR ASTRONOMICAL CONSERVATORY

1 rotire] tower, Tising 78 (ect abaove the plan, = 3 (oot in dinmeter gt the lsie and
mrmoaets o doughle terraee reached by sborwoys e the western oide, Perl e Fl1#® FEWEIsT i
B 5 ', - il PFatiife 1 ilsm rttr il EoTTIREE ritiime arois I the ton o i ha ill'l
sectop. Ao atieer bimldmg m the whole Mavan aron has soch o eoeaiee, the duas] momber being
| rEt Peed Lo Thired Hiers B TiMaT  himarwa s peine thE {owgrlE ecxrilinal aElild v HirH rrve F TR
It 1 T T Wl | Tigedaf f It II'Il:r |"ll".','I i e L. 1N I||" ',",:_” ) | I!|| EAEFT 10N EiYIng
ortfance (o the meer corrnl These pwo corrulor: sre cemronlar, munnme eleur aeoum]
iwer,  The genter 18 pomopus] by g solid eore of misonry, o the lewrt of which ts a spiral
trivrsva s lisaabbire B iV wmall chiamber i 1the npper part The o] pisiemblance abf the tarmine
ol L starway to o s crpell B=s paven the mome by which the hoilding oW lenonwnt Joesilly
Ll sl alif b 11 T ET !

s wmall wpper chamber is now almost entirely demplished, but lopdicg off from it, looking
|i:|| ] | “ R | = ii!;.--- |._--|-_| il -.|'.| i i ::Il i ..! !. i I|; i AELTT OO | ._.; ._--'._':|-
teens gpott beavenly hodies 3t the moment of their setting—tbe sum, oun, anil  planet it i3
probable that Iormerly there was o stmilar line of sight to the cast for making sunriss observal

s, bt fhis huis now disgppesrisd with the collapse of the eotire enstern skle of the towet
iky Lhe, Morley excavated 4 hien gLy HicsitEnt broin a miche Detywien the tw
sutrways ascending the upper terrace, wiich has 132 hieroglyphics engraved apon it the longest
riplca vet B I anywhere i Lhe eily

rrLT'st.Jt}-TdfﬂHM';LI with them the Removed to Chichen Itzd, this Tolte

of the 1 polden-borred god,  Zens became Kukulean, s direct May

Y 71 ¥ I g ||. ary e L - i & B - | " - H 'y - - - o - P | -.
Ulnetzalomit], th eathererd  Serpent translation af  etzaleoat] » and present
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ENTRANCIE TD THE TEMPLE F THI

This structure surmounts the southern end of the enstern wall of the Tlachtli ecigrt

Mhatograph Trom ilie Cererepie | nettiotion

FTAGLUARS

It ia

puarded by two mmetise featherid-serpent colomns, the heids of which, brenst high, ghow here
Note the great rotmd podson fangs i the nearer hewl, the Temtheted Tips, the curd at thie back

af the mouth,
Oladean, or colored siomes,

all over the northern part of the city,
which dates principally from this last
period, temmples and sanctuaries were ris-
ing to the mew god, all adormed with
highly realistic representations of the
Feathered Serpent—in columns, halis-
trades, cornices, and has-reliefs—unti] his
sintos tranl wis to be seen on every side,

Never before had the city experienced
such a building boom.  The so-called
Castillo, which in fact is not a castle af
wll, bt the prineipal temple of Kuknlean
at Chichen Tred, dates from this period.
It covers an acre of ground and towers
more than 100 feet ahove the level of the

The hollow, deep-set eves were formerly Hlled witlh an inlay of some sort—shel],

broad plaza at its base, overtopping the
highest trees.  Four balustraded stadr-
wivs ascend its terraced sides, and the
sanctiary on  the summit 18 enterord
through & doorway Aanked by feathered
serpent columns (see ppo 08, O, and 72).

Another enormous construction of the
Toltee-Aztee period at Chichen Itzd 1s the
Ciroup of the Thousand Coelumns, 3 vast
architectural complex inclosing a central
plaza confaining more than five acres, and
compoEed of pyramid-temples, colon-
naded halls, stnlen courts, terraces and
pintiorms; and here, too, everywhere
may be seen the tratfl of Kukulean, the
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T8 THE NATIONAL GEOGRATHIC MACAZINE

Phai igTaph fiam i his l'-lf".'l"flr [Eal g iad iy

STAIRWAY LEADING Tl THE
TLACHTLI FIKLL

EAST

The bhackes of the two sile walls of the Tlachtli entrt arigmally
wiere providied with wide stirways assending: o therr summita, which
affordel 4 splendid view of the gome being plased below
e Agai representations o] e
shown above, the rattles are ab the ..

frades of these stairways
raftlesmabie.  In the stairway
Pl TOEEl ool 1l

Featherégd Serpent the
CHY

Cither Dubhngs of the penod are the
Thichtli-eround ur Ball Court ated the
Tempde of the jaguars, the Caracol or
Astronomical Ohservatory, the Temple o1
the Taldes, the High Proest’s Grave. the
Northwest Grroup, ete.

It twor andd & half Centuries, 1200-1 448
AL 13, more lunldings went ap m the city
o hod been bilt smee 1its foundation,
1% renturies carber,

patrom ety ol

WaALL OF

hialustrade aml the hemd, now missing, :
['Miese maittles aoteiar b tlve letn arn] s eletd belavw the stamling heure
||[ ]

The foreign rulérs,

with their new kleas<,
thelr new  coastoms.
thoir new  reliron,

pave o the [tz just
that impetus, just that
spur to do, which had
been lacking at  the
el of the twelfth
centiry, almast to the

noint of  stasnation,
Under' their propres-
cive amd vigorans
rule, the Itza came
baclk  strongly  once
apain  before fAnnl

eclipse overtook: thom
i the mydidle of the
hifteenth century.

SEANCTITY OF THECITY
ASGIMCIATEDND WITH 1TE
MATURAL WELLS

Bar notimmer has
!'I!"'I:"l'l '-.'I'ifi s vor 1
gardimg  the sacredl

charncter of Chichen
ltzd during this final
period. her crowning

thatinetiom a3 the
Holy City of the
Mava, our justifica-

tion tor ealling heér an
ancient Amercan
Meéera.

This claim to spe
izl H.r"L1|.l|."§:i1._'I|‘ 1§ =0 11
mately connected with
thé two cenotes, whicl
hadl been coluefly, N
not solely, responsible
the location of n
=¢ttlement here in the
MeEmnIngE st ext,
page (), thar h deseription of then miay
et b ont of place

From the begmming, it is probabile that
the southern venote, that known lodally as
Ntoloe, or “rpuana’ in Maya, had been
ueed as the chief source of the water sup-
nly, It is neavéer the center of the city
and s sules are less precipitous than
thirse of the northern cenote; s that a
masonty stairway coild be bt dewn Gne
siche leading to the water's edge, 70 Tect
helow the level of the ground.

THE

Tha Twalsas
ezitliizfeel

wan b the 1oq



CHICHEN I'TZAA, AN ANCIENT AMERICAN MECCA il

FEATHERED-SERFENT ETAIRWAY LEADISNG TO TITE WIGH FRIES |I- HAVE

Phietogiapsa Eram the Curmagee Trntitmrioen

ENTRANCE TO THE BURIAL SITAFT I'N TINE HIGH PRIEST S CRAYE

In tho Hodr of tho saactuary of the High Priests Grave, soene 15 Teid befonmd the collsimn
alvcrwm an giee B0 is e above ] (L FERRTT Chis 15 thhe efitrance fo o atose-lned haral shatt swhieh
pas=es down throwgh the center of the pyranud supporting the temaple, to the level ot the goomal
357 [t Below. At the bisttéam of this shaft six stoge steps lesd divwmwar] into o small mtursl
Follive bet the salb] limiedtope, ami smothe Hour of the latter there & 3 bole gretme o 4 cavern,
e Roor of which 13 stl] g0 feet lower



80 THE NATIONAL

TIHE SARXTCTUARY OF THE TEMPLE OF TIHE TABLES
The emling of the ssnctuary was  suppor o | founr g ¢ Colopimis, Wl les of which
were covered wilh eldaborite scalptures representing powle, mlers, priest F R ITIOT In the
loregroumd sis even ol the staituettes which formetly sopported the slars across the had
wall [le docrway i the conter lesds 1o th o Dizrr b thie temmple, thie cetlinge ol which
a3 TR E ! il' il I I 1 L] F R ||||- . J::l LI 1T Kz | .-ll.l |||-: 'I'r i r1:'|!r|.5-|!!' |-|'|J|“||::
LB HITIS] 1 | i, hetween the 11 il sr | e on the lett, and the smmilay orruonent
=t fu €l el i %kl rimially apom LEAERTRIN! i iRl b e Lo { 10w el ertiisch
like th FTICIEE aronmied thie mansard foails FELY Moufs agl The | Mg tml-like appendiges
T ] I! ™ 'll"l I'l ! I 1 ] 11 I_ = ik ii]
ry i : I ¥
lhe other cenote 1s somewlnt lareer viong- with these hoaman sacrifices all
|W'h; I &0 feer me dhamidter, with vertical sorts ot valualble L il alinects WEeTT
R e s ek N [l | il .:|||_-; =07 TrLAT It 1<-1 ner EI.""'I"' .”."'|!|:' A THT 'I ||1.'|.|.'|||||||| 'II'I._ |||||._

Vet as ACSHiree

et nrst, | st n =g

| witiether

1IE OVeET S0

Iy Ity i

comEEative mecessaitality,  hov

O BEE mn e YeRerraabaly, 13 ol 1

lIl‘l 11} | II U =t TS ”'“"_l

1 . VMIDE S = ACRHIFICED T THE GOIS
| he "lidtec-Artee cotlpuaerors, liowever

ippenr to have beden the fest o capithlice

s |.”:- [ e -snered] Cidirsicter
'.".'-I 1 it .|'I sl l|| IT48 111 |i|| |l.'l_'-'. SN el
teraed,  This was done by insugriorsting
£ 1ts brmk 3 erocsome sacrificial
which was déstined o attract (algrims
thitle froim  al firts il I Fi Waevain
1%-4'4: o bess indesd], than Borling o
its elosrpy dlepths the voulte Jtean il
eris to appease the wreath of offended

'|r1.r=.

et day besics the oome of  Conote of
~SICTINnCE { i 'I | ||| ] LR DT EEE TN TILS,

il |4U-'- Ul | carved wood,
o tadct, ever vy of b hest
.t' IIII-III\.I

h '| L =-'.".||'.'I.

||I||=I"r r. ETE [0 |:1_' IOr nve cen-

ELETHE* = 41T TTRLIT . l!|||v-.rﬂd ity el Viden
||i' 'il:'i'._l'l arl .I!'.ll'-'ll Erysy.
SMECT AT LAY 5 4 1O I} I
Faaiik | i
U he very i Tty 14T riiel
rifte—the matdens at the Lirink of the darl
pasis], the mmcensmme of the sl e

-“IJW| TR ':'Hi-sll:-_ﬁ wu.l_

= B4 o B 1 T
e LR L L LITIE

hance a sinrded orv, a splash s
anil  silence —aull qTolse
oerierial mterest m Ii:-' CETETNDAY

I TITTS

T vy,

came from lar andg
their persorm] treasares
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ALTAR

One of the stone altars m the =sanetuars
These Gltars averapge 4 (oel m lemgeth

AN ANCIENT

TR 0 < o
P

SUIMMIR LT

af the Temple of the Tables s

I|'|I _I':. !.|-I

AMERICAN MECCA il

{iame= Bl

Phaotngruph by
Yy TFOURE STATUETTER
ihvewn &t the richt

v wirlth aml skl 3 Teef gk More {53 a

higniclred of the statdettes which were ongimallv ased (o support themn bave alveady been Tooml

at &
iy

hichien Ieee In the Jower left

I I if !.-II' L] I III i H = I
(FTRE et RSV T L L fodr ERESEbs
card iy polnts

Pendants and Lells of pold have Twen
fonnd bere which are known to have loeen
made no nearer than [Riea,  anid
pottery of a peculoic type, ot tnlike
clossomine ware, which conld only have
come. trom northwestern Mexico,  Such
wias the fame and appeal of this desth by
WHiET,

The rulers of the city on their part had
spared no efforts to give the ceremony a
proper setting.  The great Temple of
Kukulean had been located with special
retereénce o this ponl of sacrthiee—that 1=,
[RCITiE ] with 1t by a

I‘-
=13

1E—19¢) COmnecy i*r |

CLUMHET  dhicilT s e laot ol o of ese
a clasy of

s TATEEI T es

Miavan dinties presidime over: the Taoe

stofie catseway or 1 Sacre, a (puarter of
a mile long, 30 feet broad, and in places
letht up 23 ahove the level of the
pldr.  Chther temples Had been etected i
the mmedpate vicrmty, mnchuding: two
elabvrately decorated] dancimge platforms,
and-at the edpe of the cenote itsell (lete
was a small shrme for the last solemn
1S,

The sombier natural heauty of this deeg
pool, with its chalky w el g
with clinging vines of voren, the imposing
tetimgeless anl other  Datldingrs assoctated

with i, the lone proceszion of sorpeonsly

e St CovVereol
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o0 1 |img D Teet W i, &#TEd

i e At periods of constrocisn of ok
Plosies o 1he arwmaeal hallidlme I|- I|'|' athdtrons Mave Deen detectssd, aml mmany of the sculptoare
LN s ek rheye l..""l'll BEEFEIC L1 !'.' Yo w fupey L iTi i sEOred oy, Betiieeesal o
parber structires now destroned The writer uses the chamber i the eastern emd Gf  the
aptonid aory, shiown at e e 18 his aifhee ol bedlroeso
ritberd priests lewding their yictims to the  anga period of not less than 10 vears was

tirmk, the specincular sacrifice

ptseli—a
dramatic hurtlme throaeh the oir into the
dark, silent water helow—all combined to
affect ] yee ]
Thotieands St il

plariel
r

povweriully

Wy thiither,

1
:-.I'.'

Iy the early Ofteenth century Chichen
|1..| !I'II'I LR I|l"|';|l1--|' .|'_' ‘.!'_-I- ;'_".-_I
Eretley, ’.E." LR LR | :Ill!_'. .".'. ird thie :"'-.1_'.1.
lmyire — iy more, the Mei alb e

Mavan Workl,

i '|'1"|.|||| I---il N b |||I|_"-.:- JII. 1|. _I"—
L1} LUAYVATHEN TITIS SFTH
For a decade oow the Comesie Insti

tisteer &1 Washimeton las hadd andes
dileration a plan for the intensrve sty
of  this ancent American '11-1rr||'-|.§i-
T 41 -"II . r-1'f| ML r_'-._||r'|| EinE
st to the s '|.|= I ae
nature of the |'.':|I.""':':i| as well as the
archenlocical prablems mvalved, ane

Jmme, 1623, a formal plan of smdy cover-

]
H1A ||r'|'|I

[
'I LLE

||."|.

- d

presented o the Meswsn Governmment,

This plan Imving bees .I.i iprovies] e the
I1Er"ri m e Antropologin, which  has

jurrscdiction over all a
tre the Repuhilic

was renched
the -Carnegu
vvilepre of

£ -m-.-;_-_-.a.:ll FE TR
_1|.||_"'.I|_ i, M

[ETTIES

acrreoinent
w kel
eranten] thee

I'.I-'::r.'l Al il
[ pstitutiog

caTTyVihg

Wl

e archealoiecal

VEslifraiinEs DT U N et |t 1OF O 1T -||_
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» iribel e 1=
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however, It was e<aniind that
accurate survev e mide
. | I-'Iil:' |IFI'|-'I..'I'|i,

of the city
to which all
drscoveries couhd Tet reterred,
the late winmter and earl
VAT, 'I||"ll|!."'|q 'I||" L I11I'l' 4
. SUrve

~{ales

1
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of Al AT il
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¥y
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mace stch a map on & scale of 1 0 200
lovating. thereapon all the driheta] con

strocticnts withio the area surveved . pearl
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SLATEWAY BEALINSG TO THE 3RCOLRD. STORY MOF THE MDONFAS

THE BACK OF TIHE SECOND STORY OF THE MONTAS

An espeGally plensmpe feature of the seeani] story of the 'Monjas B the sl upper hali
of the fagade, 8 very wtdal tregtmest i the New Emmpire This {eature reached ne loiigliess

BE

i i T
dovelopment' i the D] Eapere ot Palengiu
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FTHE NATIINAL GEOGRAPHIC MAGAZIN]

L8 .
g o

I-:LI!I ._.....:_|. I tmiet £lisl CREET g En II"! LR E i

PAST ASXD TREEESNT

Twn honesdred thotssand Mava toll for foretgn musters $o=day i e beneguen belis of
atat, mll memory of thelr (ormer mapnifjcence poiie as codmpletely as 28 1 had never boen
hetr watits are fow amd easlly filled : smple tood—tortllis; black beans, squash, cle—anil
ohicis ¢ cotton st to meke the shirts sod pestaloons for Jumesell and s 2m and tor the
lippdls of  his wife amd dangliter: antsette by way of a eelebration oo feast davs, and he 15 53
hanpy as he can be under masters ool wholly of his own blood.  Bat, with sach a gloroms et
it would secin &5 thoiagh bis brore might be mide of even greater proomse than thee: Wit
petvvper pdducationn] faclitles, with {@ir apricoltural opportunites, with dntelligeny help over: the
rongl places it the roml, he miist travel from fus owng gmple past o the complicated] . worlid
of te-day. mml thiere 18 every reason 1o expect that He may again f3cshiod far hemsell O destin
warihiy of hits spliEmdsl ansesrry

1
i
']

g thile sipimre, The other members of the  that was not strongly concentrated, znd
tfT, inchoding the weiter, in charge of  specialized n its divechion, would, of
the Chichen Itz Project, Me B, . necessity, dissipaie itself without satisfac-
Morris, frchenlogist in charpe of exca-  tory results, and the work done be lost
vations, el Mr. Monroe Amsden, as-  m that yet to do
srntant archeolognst, reached Chichen Tten
the middle of May and excavations weore
commenced omn May 28

I the case of such a laree drchenlogs- To this end the oty was divided into
eal site ps thiy, any excavation procrim 8 domber ol sechons, each’ section cha

WORK NIBTNE IN GEOLTTE OF THE THA™

SAND LTINS
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arterized by more
or less architectural
nnity, and  that  =e-
lected as the pont at
which the excavators
should begin their
work was the Gromp '
of the Thousand Col-
WS, an  enornicis
construction covering, |
with all of its parts,
more than twenty
acres | see dingrram to
the right ).

This group wos so
named becanse jts
chief architectoral
feature s the column,
some of which are
siquare, others rownd ; ., S
somie  soulptured  and
others: plun.  In the
different colonnades, | /)
porticns, temples,
halls, aml minor
CcouTte surroumding
the great Court of the
Columns, the archi-
tectural cemter of the
group, more than a
thousand  different
columns have alreads
been counted, amiple

-y

-.h

CROUFP OF THE
THOUSAND COLUMMNS

e
1:;]1'?:;::::::%F

ROSTEEALY COf DNMADE
L Iz

EELT

to justify the name

chasen ot it,

The Court of the
Columms comtains five
noeres of grouml,
Cirginally it wins
pavedd with a  hard
hme-plaster, traces of
which =till are to b
found ot the edges;
thomigh  toward the
center  tlus  pavenieat
hins been destroved by the forest which
has everywhere thrown a green  mantle
over Chichen Itzh, since ite final aban-
dowenent i the middle of the ffteenth
COntury.

The porth and west sides of the court
are bounded by bwo very long colonmades
of round columns with square capitals,
each five eoltumms i depth.  The remain-
ing sides are oceupied by even more fm-
posing buildings of greater complexity of
ground plan, and it was in one of these,

TLAXN OF THE GROUT GF TIIER THOUBAND CDLUMNS

The Group of the Thowsand Colwmins covers an grea of 20 acres
the great eentral ooort arousd which s sevoral onits Gre arramprod
comtaining more than five acres.  The group derives s name from the
prmripal architectoral festore of thes part of the city, the roani)
culumin, of which more than & thouzand have beent  fooem)
differert temples, oolompades, and  lalls
made by the Carnegie Institotion during the 1024 held season wis in
thie Motthenst Colomnnede, which wiis
and fallon masonry, An enlarged plan o
met it the upper right corner,

; e fm i
The primeipal  excavation

tetely clearad of all debris
thiz edihce appears i the

the XNorthieast f."r_-l-'rnnaﬂ'r. that excavi-
fons were hegun in 1924,

ULEARING THE ENTHANCER TO THE COURT
OF TILE COLLUMKS

As a preliminary to this, however, it
wis thought ndvisable first to clear ot
the two principnl gatewnys into the Court
of the Columms, so that there might be
comveriient entraonce, withoot having o

<climb over the fallen eolormndes god

here actuil digging was begun on May 28,



MORTTT GATEWAY T0 THE COUERET OF THE GUOLLU S NS

The Naorth Gatowdy to the Coart of the Colmmns gaesés bengath the edlonnade on the napth
grtle of thin groat plars, | 11 18 06 Test lome, gk feet witle wt the hottomy, with 4 earbelled moot,
and Ol el :|i!_|| | TH3TT .-!|-_ Rapiiong Hiwariie: 21 1he i FrRldinnE

SCULTITURAL DETAIL FROM THE SORTH GATEWAY (1] HE CGOUVRY QF TER COLTTM

Bl omls of the North Cateway were fanked by parr= of handsomely scalptured hpores,  Thi
i |! "'|

il M Tl T i P | FUAF (e texl e e B



CHICHEN ITZA AN

The gatewny in the
western  side  prowvied
FI'F-'I'[E'-'C]_'- LTl erest-
iigs T he west colon-
FLaal et 'i'! |I|'|I:, Ty -'Tll_“lll-i
highet than the foor
level ot the Court of
the Colummns, and this
gateway sfoms 10
have been = strnple
PASSRECWAY between
the columns of the
colonnade without
sculptnral  emhbellish-
ment at either eml,

The northern yate-
way proved more in-
II:T'-I"H|I:I"|-_'|" The North
Colonnmile  surmonnts
a terrace 7 fect above
the level of the eonrt,
and it 1= through this
terrace, or platform,
nnderneath the colon-
nade proper, that the
rlr'lTTfll'rTl LTIl LW &%
passes (see page BR),

[foth emds of this,
it was: fovw],  od
been  decorated with
flanking sculpiired
panels: the ones on
the eastern  sides ot
each end hadd jaguars

carved  wpon them,

whereie the  western

jambs  were  carved YL

with moecaws or par :

T'llll'._. |l:.I |r|'|l|| |_;'|i|'_||||.1 LI e =HILEEEL T T T

and other jaguar gl fase from the
bird figures eomipleted
the sculptural decorn
tion of this gateway, fpp " 00
which wns paived with  Culles. i

well=cu Hagstrmes,

| h' ||'|||||I ils

5] e

FAUAVATION F THE NDRTHEAST

COHLON K AL

The prmcipal weork of the g2y field
sefs=om was the excavation of the North
east  Colonmad, This hutldire  faces
seith o a small wmpare just east of th
Court of the Columns.  Directly behini
it i n great nmtural depression severn
hundred fect in dimmeter and perhaps 3o
feet devp, and its western facade is biik

ANCIENT

SOUTHEAST CORNER OF

iollrn ¢ewrments ol Th
af this pount. The
on elch tacade at thits coroet
andl a lew elements 0f the
wus completed an fuly
vistted] UChichem Jees s

AMERICAN MECCA M)

s e

C pige’ T al o gl

Phatograph {rom the Carnrgiie Tnncinotish

THE SGRTHEAST COLON X ADE

cornel of the MNortheist Coloonsdy wis

Febenlf above the level ol |'||-. dotmace el |*||'-. ot top of the &l s

|G ciarle o hi ch coame ot of the
head amd HEnksg rattled. odie
were restored to ther oririnal positions
foathere] bodies were idded ono etther sule
= the day before President-Elect
iEpeciey] the excavatione

-! '.|I lll.ll

against & higher binlding: facing the larger
coart. T his H]HI'I'I.LH.:]L 15 100 l:'-tt I g, 49
teet wide, and 1% feet High, risin g IF1I'L|
A low terrace E feet above the level o
the siunre.

The arrangement is simple, dignificd,
and imposing ( for ground-plin, see inset
v page 871, 1t 15 composed of five tiers
of square l--hm'ru::. ten columns in each
ter extept the from one, where the two
end walls (the antae) occnpy: the space of
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ATTER ARCHEULOGITAL TREATMENT

alinve shows n mosato pinel atter excavation, bt belore repair
had] been undtertaken, the several metifs presest leing =0 bl "IE',III-I."' bis. e :
Regmning ot the top, every stone was careiully pemoved and numbered: miknl

sl

Mot Gl the mor'e ilebemto

b ol regarr, andd whien this was comfilital thie cormer apeared 48 i the pleture at the Figh

two colomns each, making a total  of
lorty-cigrht for the colonnide.

The eight eolumns. across the from
chvide the facadé mto nine  doorsmys
All the ecolunmins are mode alike—that 1=,
in sections cmmmpeosedl of large  dressed
blocks of lmestone—awl all are plain
gave the [our central ones at the back,
which are elaborately sculpmred and in-
close o sctlptored throne or pltform,.

:.ljll.'-'-ll IIII.I-!III: A I_lll_ll..'.:.-_.

FIELZLE GF  8STNNE

iG-S

The upper part of the facade was oom-
posed of an claborately sculptured pane
g3 feet long by 11 feet Ingh, 8 mammoth
[]',:.-.'|j|' of cut Stone. ‘JIlI.L_‘ '|-"-.'Tl_'L,'I"-. il 1]]i'_-'
latter, scores upom scores of antricately
sculptured] Bocks strewng the terrace in
frimt—1ieathers, shickls, apoars, macaws,
elements of the iamous Mavan mask
pancls, lmun higures, snake heads, smike
tails antl hoddies seattersd about m mde-
srrilalile con s on—ive comsstituted for
the mvestigators, 11 their attempts 1o us-

seitible them, a veritable piant’s jig-=aw
zzle, the fndividos] pieces of which are
heavy hlocks of stone,

At each end of thic Tong mosaie, and
in the middle as well, there seems to hnve
heen a poir of mask panels, one alinve {115
gthet, This element 15 the must bypical
decorative motive af the New Mavan FEm-
pire, [T 15 composed of two lirge sguare
cyes, o great curling nese, o motith with
filed teeth, and syooare efrrmgs. J'arts
of at least 51X of these pancls have been
recovered from the debiris in Tront of the
colonnade.

Three vonml shpelids, ahave the
other, came dext, and, judging irom the
lnrge noumber reciverosd mo the exenvi-
tions, these must have been a frequent
recurming  element gn the decoration ol
the facnde,

Abhove the next o last donrway, at
each emd. there was a human hgure fns-
tenie] t the wall by a tenon at s boek.
These are gorgeonsly clothed m feather-

work cloalks, pansches of (ilunes risng

NiEe
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THE RATTLESN AKE AKDY WARHION

The discovery of this beautifol dae, o thrime, sgamst the buck wall of
Colemnade was the ligh polmt of the ol escavalmdin
thie Tromt, Filg Peet deep 1o the lack wall, o] 3 Teey higl

% leet above the [evel of s Boor,

tromm  their head-dresses,  embrosdered
girdles, and jade pecklaces, pendants.
earrings, wristlets and anklets eompleting
the costumie. The right hand prasps a
spear decornted with tufts of feathers,
and the lett an embiroiilersd bag.,

The building 1= surmounted by a cor-
nice of the same stvle as-the medial one.
These two cormices are themeelves ex-
tremely decorative. They are composed
lll. 1111’['!' T:||[‘.'||1'1|:'T1~. lllf_" ]fl!l =L'|"||.E 1'||.F|1hll]1
smes being plain, the former slopimg up-
ward, the Iatter downward, The niddle
mefnber, however, 13 sculpturesd with a
pair of tertwaning ruttlesnakes, n headd
amndd il with plomed decorntions at one
end of the corntee and the other head and
tatl at the other onrl,

Imagsine, then, this facade in s en-
tirety : the nme ample doorwave sepa-
rated by sohid square colomns, the two
l':'|11r|!*:-i1‘|'.!.|-:r: l'llT1ii|‘l‘1, |1||" !|'|:|."-I.--'-|I '::hil.';t.]‘l'.ll'_
hmman, jaguar, amd bird fpores, this
long and elaborately earved panel being
paanted from one end to the ather with g
vitriety of colors—red, blue, green, and
vellow—the whole constituting a picture
of dazzling and barbarie spléndor difficnlt

E'I'.I-Il-E:_.:.!. feran the Curpegie Fastelidlon

THRUONE

the MNortliemiss
This throbe w135 feet wide dcoras
L he pair of scalplured coliomits e

for the modern eve 10 visiaahze, however
accnstomed  may be to chromatic ol
iy our own ﬂu:mr‘.]__: billboards,

A GREAT AUDIENCYE HALI GRR TRITI N AL

Fassmg ntn the cool shade of the
colopmude throueh  the middle doorway
and walking toward the back, one passes
between the puter pair of genlptured cnl-
pnns, also painted, and stunds before a
dits or throne, the sides of which are
seulptured with lines of warmors, and the
cormice with  intertwining  raitlesnakes
I:'n:J!‘rlI-il:‘u._'I aremati] the b, [t 12 flanked Dy
the inner pair of sculptured columns (see
Hustration abiove ).

All four sides of these four columns
are sculptured, moking a total of sixteen
panels. “Most of the sobjects nre war-
riors elaborately clothed in feather-work,
embroidered eotton stuff, and jade jew-
elry, and sirmed with spears, elobe, and
:I1l|'||-|"]1|:-'|._ III|'|_| i:l:li""l.":ll'iFll_'I t‘f-.-rl'.;I[illr!I i"- l1'-ll'
front of the back column at the lefr,
which 15 carved with the représentation
of Kukulean, whose likeness is to be seen
everywhere m this: part of the city.
Alomg the back and side walls run low
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benches, somewlat lower than the dais
just described.

Stunding within this large colonnaeded
hall, with its vrulted roof, now unfirtu-
nately fallen, and facing the Rattlesnnke
and Warrior Throme, one is strongly im-
prressed that this was no temple or sinc-

tuary, but rather an audience chamber, a-

council hall |J¢fl‘lﬂ1}]ﬁ; or some trilwnal
where justive was dispensed,

Mayan temples are of an entirely dif-
ferent type: they are usually compnsed
of a much smaller onter corrithir and an
mner Hﬂﬂmﬂrj' E-I.ITT!L'IIII[J.I'II]'“E A4 mnare or
less Iofty pyramid (see pages 62, 72, 73,
and 771,

Chne important featiure brotght ot by

the exenvations was the several changes

which the colonnade had undergone in
andent times, At least two and probably
three of these were poted, all of which
detracted materially from: the onginal
bezauty and unity of the design,

The first modification which it suffered
wits the construction of a small 1-shiped
portico - against its enstern enil, the ronnd
columns of which are of spindling pro-
portions and crmde, rotgh workmanshp,
This eonsiderably morred the fine ex-
terior proportions of the original building.

A secomd modification withim the buld-
ing did equal damage to the intecior, At
the northeastern corner, secomdary walls
had been huilt inclosing six nf the col-
nrmms, muking a chamber by itself withen
the ecolinnade. bt cut off from It as
shown by the ground-plan inset on page
Bz, where thepe secomlary walls are in-
dicated by dotted lines,  This reduced the
generoas proportions o1 the origimal hall,

THE MAYAN ARCHITECTS KRUTLT WK
LN Bt

A third modibeation, though one which
arie Trom dire necessity, was to all but
destroy the oririnal dea

There 15 ample evidence from the 1924
excavations that already, in ancient tipes,
the roofs of these colonnades had begun
to weaken and give way beneath the tre-
mentdous weight of nmsonry above them.
Mavan roofl constrdetion, a series of cor-
bels approachmg each other until close
enotigh to be liridged by a capstone, was
at best the weakest factor in their build-
mgs: but when such unstable rnasses of

masonry wetre built upont woolden beams,
laid geross columns having a o-foot span,
the Mayan masons were conrting disaster,
which was not slow m overtaking them,
even - their own day.

It became necessary before the North-
enst Colemnade was hnally abandoned to
strengthen the roof benms o its north-
west cortier,  This was done by building
a stone wall from the Tevel of the floor to
the bottom sarface of the beams;, which
were giving way, and no doubt saved the
situntion for g tine (see page g4 ).

HUMAN STATUETTES USED TO PRO¥ UPF A
FALLING COLITMN

These sustaining walls are the cridest

makeonry in the nlding, and the masons
whir taid them did pot seruple to destroy
the sculptured dais it=elf, in what appears
to have been a hasty sedarch for conver-
iently sized building blocks, since several
pieces of the imertwining-serpent cornice
of the dms were found in this roughly
Jand wall.

But the last ocenpants of the North-
east Colonmade bad other stroctural troo-
bles to worry over heside falling roof
heams. It has been expluned that this
building stands just south of a larpe,
deep, natural  depression—ndeed,  the
whole back part of the terrace from
which it rises appenrs to be artificial, hav.
ing been bwmlt up from a considernble
cistance down the sdope,

EFven before the bmbiding had been

ahandoned, this fact seems 1o have cansed

further structural tronble,  The back part
of this terrace had begun to settle into
the: depression, giving rise o an alarm-
ingf' tilfing outward of the back tier of
columins,

Heroie effarts wounld agam appear to
have been made to save the buildmg from
destruction. Walls were built  between
the bench along the back wall and the
hack columns to keep them from shifting
outward, and 1 one place five Atlantean
Apures  or humon-like statoettes, were
larriedly pressed anto service to accom-
fhish the same el These were wedped
m  tiphtly—three face downward, ime
standing on s bemd, and the other up-
right—in which position they had servei
hoporably, <ince the oolumn this braced
hed pot shifted where they “careied on”
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SECONDARY WALL DUILT BETWEEN COLUMNS T0 EREVENT THE ROOF FEOM FALLIRG
The Northeast Colonnade began to fall to picces in apcient tmes, even beiore it was

nhandined,
solid mazoary built on 1op of them,

articnlarly the poof besis bewsn o, pive way benenth the tremendous mass ol
i e I fraatic efart to save the roof, the last nhabdants of

the eity built hastily constrocted walls of the crudest sort, irom e floor to the roof beoamas,

betwern the coduymns.

itlustration, page o).

The history of this buikling, which
st date from after oo Al D—thai
is, after the entrance of the Toltec-Aztec
influence at Chichen Ttefi—iz Gurly clear
from the excavations, The colonnade as
criginally plinned, with its forty-e:ght
columing, is by far the hest part of the
structure: its building blocks are better
dressed and oo re-use of elements from
other older structures is sedn,

Somie time alter the orging colotnade
lind been completed, n single-room sanc-
tiary wits built on top of the high build-
ing to the west of it and against which it
abuts. In orider to reach ths, a high
stairway was bt dalomg the western end
of the front of the colonnade, completely
hiding it.  While this munst have serimsly
impaired the Deanty of the building in
ancient tirnes, 3t hapgely preserveid for
posterity  the. only part of the facade
above the medial cornce—that part Dbear-
ing ull the seulptured decorntion—which
hns eome down o us and has given us
not only the original height af the banld-
ing. 104 feet, recoverable nowhere elée,

The search for stone (o put in these s
been so hasty, indeed, that they did not seruple from laying wndali
smake sl Warrior Throne and tearing from the cornice somc of

mg walla seems o Bave
atic lands upon the Rattle-
its scofptured Bloclks  [sce

bt also incieate] the general arrange-
ment of the severnl elermments of the mio-
spic—important points indeed (see tlhis=
tration, page 00 ).

STRAGLOLENS WEMATNED AFTER THE CITY
WAS ANANININED

After Chichien Texfi was abamdoned,
the ymdile of the fifteenth century, and
the Itz had withdrawn from Yuoeatan
lack toward the south, whence they had
arigimally eome, it is highly probable that
a few strugglers lingered on in the de-
seried city nnd sheltered themselves liere
anid there 1 its empty  tomples and
palnces.

Soimie stweh use appears to have been
made of the Northeast Colmnade afrer
the cty was generally abandoned, and
is to these lnst straepling oceupants thot
the hastily constrocted walls at the back
to prevent the ronf beams from falling
are cdue. o their impdons hands, foreed,
perchance, by dire necessity, we may
ascribe the violation of the Rattlesnake
and Warrior Throne, smlptured  frag-
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A TICTURIAL DIAGRANR OF THE CAUCIE OF ONE OF THE MOST DRAMATIC
SPECTACLES TN NATURE

Thisse who alweerve the pred celestial perlormmance s month (e 1ext, paor d will
nover see if agam i the semwe “thenter,” for the sun amd moon never repeat thetr et aloog
the same emeait within the span of a pemersthm. A elelr slor will provide o specticular event
fosr &l beboliders aloag thie pmth of totalits,  The upper bali of the aliove Hustrstion
diagrammatic and @ pot drawn (o scale



INTERVIEWING THE STARS

How Twentieth Century Astronomers are Inducing the
Heavens to Reveal Their Secrets

By Wirtiast Josern SsowALTER

Asrrare oF Bl sriomive

BT ETT

N THE 24th of Jamuary the sun

atid moom are scheduled o stage

another of rheir great periodic
drarims i which the Empress of the
Night for a few briel minutes banishes
tr]:ﬂ King of Day and rules the diurnal
sk,

Cnly those who have the choice zeats
chirectly 1o front of the cenfer of the
stage will be able to get the full Lenefit
of the act. They will be in 4 strip of ter-
ritary abont 7o miles wide, stretching in
a f--'lllﬂlrmt':rlgr direction {rom A point
northwest of Ddluth, imto the Atlantic
(Ycean between the upper part of New
York City sl Newport, Rhode Island.

Ta the laity the moon will reveal her
owr utter lack of histriome ahilities: for
as she ghides between them and the sun
they will discover that she is merely a
supernumerary, able only to reflect some
of the Bigght of her principal on the celes-
tial stage.

Pt the astronomers who will mither
tn ohserve the spectacle will not he inter-
ested in the fact that, getting the center
of the stage, the moon loses all her bor-
rowerd hight, and theorefore can only be
seer as i disk of blacknes=—an ink spot
over the face of the son.

Rather, they wall be interested i the
e of light that appears aroinsd the ar-
comference of the lightless moon, for
that is the chromosphere of the sun, aml
it holds many secrets,  Also, they will
want to see the stars that shine immedi-
ately past the edge of the blotted-omt san,
b their posion may shed new hight on
the Emstein Theory

WIIAT IS TIHE GOoOD OF 1T ALL?

Meanwlile the man m the street will
be winting to know what is the use of
sich mvestipations anvwav: andd if the
astrofomer takes toe to answer, it will
be to say, “L don't know,”

Tl Daentres o T s amier,™ =

L1

Hyreonime e Mveroaies or Teawr Laorg™

,IH THE Navuman erecnsmer Madariwe

Nor can anyome foretell what new
truthe will be discovered, or foreses whit
new applicntions to himan welfare they
may have,

It mew scientific knowledge alwavs
has a way of tuming men's minds to its
applicativn to human necessities,

To-tday, n peace times, we see the
provd . American-built Shenandoak cross-
g and recrossing the continent from
east o west and from north 1o south,
without fear of the pas explosion which
his wrecked =0 many superh lighter-
than.air eraft.

And all I'trg-l:-]:v becouse Lockver, in
1868, training his spectroscope. on the
great flumes that shoot out from the rim
of the sun, detected a new line in their
spectrnm,. . He noticed its close respm-
hlance tn the lines of hydrogen and con-
clucledd it must be the spectroscopie $ign-
ture of a: light gas unknown to terrestrial
chiemists,

Twenty-eight vears passed, with every-
hody lhmiﬂr.ig that this gas was a stranger
to the earth, Then Sir William Ramsay
obtarmed minute quantities of a new gas
fronm nrasirniite.  Imprisoned in a test wbe
anid electrically excited, it begun to glow,
Studied with the spectroscope, it showed
the same telltale autograph that Lockver
had nhserved.

A COLLEGE

Later physteists found that when ra-
tivm disintegraites it pricduces this same
grus, and that it signs w=eli with the iden-
teal superseriptiom that Lockver found
i the light of the terrific eruptions on
the 1o of the som aml Ramsay discov-
eresd in his test tube,

Muore venrs passed.  The World War
was on, and America had entered it. The
honsewives of the plains of Katsas had
been complaining r:-f the quality of their

FROPESSOR'S CONTRINUTION
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SERIES OF PHOTOGUEAPHS, TAKEN AT SHORT INTERVALS, SHOWING A PAETIAL
ELLITRAE OF THE 3UN AT SCRAMNTON, FERNXSXSYIVANIA
In g0, when timnerous exped wend 10 Georpla 1o view the totz] eclipse, one astron
omer, who hnd follgwed soel evenis i the Exrth  fore more than s o a2 Cehtury, Dy
fiae &lWEy ik B0 work with s back to th m i the operation of lus instruments, ook
wibe along., She counted off the il tn] when there were obly five s I Iy he Ertaesd
fo loode, His o Ak at whiat I v pErerhuelal arpassedl Ut of any other memlber
F ot ] g = Lt
eX peuibion that § r.' oame astrofmmers have gooe on ten expeditio fraseline owver 100,
il gettmny m bess than Pl L wtual observation for th chole  seties  of
i '.|.||:.', 11
the pariunount concern of the mations in all other weirhts shoold Tail, . Tt modde
arTis—Iaow: to win the war possible the constraction of eiant diriem-
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INTERVIEWING THE STARS

Bur they little dreamed that a patient
Damish astronomer had done the paonesr
wark  whieh  released] Bell’s  telephone
from the bopdage of wires and made the
ether of space {ts servant.

Yet when RHoemer found that eclipses
of the moons of Jupiter vecarred sixteen
mimtes eatlier when Jupiter aml the
earth were an the same side of the sun
than when on opposite sides, he dedoced
that light wns nat  instantaoeons, bul
travelal at about 186000 miles a second,

Clerk Maxwell eomeluded thay Tight, to
travel at sucha velocity, must be electri
miggnetic, and that there must be other
wave lengths than those which register
o the huntan eve. |

Mertz detected thesze hivpothetion! waves,
Mareond hartessed them to simaling, and
Mapin nimde them the burden bearers of
sound,  Vacuum tbes van pow take the
infinitesiminl Wt of energy these waves
possess after spanning a continent—a hit
of energy no greater than o bilhenth of
that expended by a fly in erawling up a
windowpane—and, “stepping  them ap’”
antd amplifying them, make them capable
of prodocing a room-filling senind,

Nor Is this the miouth of the majestic
stream of conseruences:that started m the
little spring of Roemer's observation of
the eclipses of the moans of [upiter.

The ether waves have been made to
reproduce Tight as well ds soum], and
racho poctores have hurtled through the
air from Washingtem 1o [hiladelphin.

RADIOY MOVIES COMINGS

Furthermeore, they have been mmde,
cxperimentally, to carry 10 such profrires
i secord, which means radio movies. Sn
far- has the work progressed that con-
servative sciemtists believe the people of
the United States. in their own homes
and clulis, will be able to "we in" as well
as “listen in” on the maopration of the
surnessur of President Coolidee, in 1020,

Moy are the thmgs thar astronomy
has done for the race, besides leading it
awny from such narrow beliefs as the
dectrine that the earth is the center of the
universe, and that the latter reviolves
arotw] our pigmy globe,

PBut the man with the teleseope, the
spectroscope, and  other s{ice-somind g
instrioments still has nany problems that
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challenge hiny, the solution of any one of
which mav mean even more o human
well-being than the work of Roemer or
lockyer.

For instance, there s the problem of
wircless transmission of electric power,
As-our coal reserves approach a state of
exhaustion and oor oil wells o drv,
race. that s expanding at an unprece-
cented mate must solve anew the greatest
prablem of civilization—ihe problem of
power for industry,

In ‘his asteemomical  dome and  his
phivsical Inboratory, the astronomer misas-
ures. the hent of the sun about as aced-
rately as we take the tempemmture of the
water for our morning haths,

How mmch energy dies O Sol send
ute spmer?  The estitiates of Langley
and Abbot indicate that if a aver of the
Lest anthracite coml 15 feet thick, cover-
ing the entire surface of the sun, coull
bie burmed i oa single hotr, the energy
released would pot be preater than that
winich the sun gives off in that length of
time,

How much of that heat cones to the
inlahitants of the earth® Nordmann, in
his' fine bLook, “The Kingglom of the
Heavens,” savs 265000000 horsepower
every 24 hirs.

Down  through  azooooon miles of
super-nroiic space,  wlere tempesattires
exist beside which the Intterest cold of
the polar regions would seem balmy in
cottipairison, the sun zends us this vast
supply of energy, dav m and day oot

Senie there are who hope the study of
the- som mav hring lessons that will resul
in radhio power  trapsmission  and  (he
utifization of desert <opshine us heat aned
hight atd powrer [or the peoples of the
fertile plams.

MATTER THAT WEIGHS 23 TONS Th TIF
PINT

Here 15 an mkling of a diferent knnl
of solutiom of the problem of power
sottrees after coftl and ol sapplies are
gone.  Stulving our friemd Sirus, the
gay Dhig Stir, and his less hrilllant cor-
prnton, astroaomers have fouod  fndiea-
tions that this satellite of the Dog Star
has searly as moch mass as the sun, al-
thoatgh 11 18 only a Tittle larger than the
irth. The evidence s persiasive.
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he Iines on this chart correspomdmg to merbilbioee are separiateld b eack ather by the
Mitance the stars Sppesr to mive across the sky m one hor. The lines correspondmg to
arallels show the direction of the stars’ paths (rom the time they rise to the time they set
1{;' rememberimg that the stars within the space bonmdesd hf v micridian lines sink mus the

westestl Borizon every hoesr, @l that & corcesponding strefe

vl new sky. riees put o1 the east

i the samms- time, the mujor portion of the chure will be usable hours before or atter the timn
indicated fiv the table b the ratht.  Stars near the North Pole, Bke ke Grent Dipper, tever set |
the duvlight merely pits them o sdeep, For a correspomling chart of the higavens durmg the
sustirter monthe, see gy 100 of the Aaguht, i, Geoekarnie,  To gt the correct pasition «
the stars, Lol the chart averhiead, il the horizan annrks poditing in their proger direcrion,

1T that b trie, then there are stites o
matter of which man never dreamed. -
fore. On that basis this dark star wounld
Ive S0 bimaes as henvy as the e otk
of water. In other words, a pint of the
materinl composing that star wonld weigh
2% tons.

The wurkl s loeoking for a good cone-
ductor of electricity that will enable m-
diastry o transmit power Jong distances
without unelue luss of energy. It is pos-
silde that this oew wnderstanding of the
comstitution of matter might lead to the
apent dour of anew amd better conductor
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AN ASTROXOGMIR. GOING THUM

FHESERVATLIRY

There {5 a standimg vole thae astronomers must stop work i the
utilreated ilome of the Me teleicope when the thesmomdter reachics 25
Belinw aero: Mant (o the Tseetrge™ 1s gowd] the plaervers Ioeak tlie mle

[rom, tunessten, heach alammam, ealoinm,
and many othet natenials have been ex-
plendedl.  When they explode they wnte
their recorel m a specinlly devised] sphecto
vraph, which 1= alile w take photowrrapbie
corntzance of changes ovcornng in the
millionth part of o single second,

TITE wHicH

L IGETT

Lisaks Ti AT NOM ERS

FUTY

I Telersuich conditions the atoms revedl
mnch of therr composition.  Those of
cibeium, for instance, Jisclose nearly o0

e A therr - speetromn.
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Watching such an
plomde  demonsteation,
Ufle padses Lo e
sontethinge about  the
atoms amd why they
prodoce all those hines
11 spectroscope  anil
spoctrograjilis

These hines seryve as
protes with which o
ey intg the bebaviar
amid  comstitation of
matter ; become speed-
imeters  with which
tir goange the theht or
stars  through  spade:

ACT Aas [IIE‘f!I-|||]|'||L'tI."T.'i
with which ta meas-
ilre th" 1'"'||:'|I!"|:.':|||-|-'|:|'i"I

ol remote stars: aml,
in divers other ways,
revead. the  mvsteries
ol the universe,
lLaght, after all, ts
not what it seems to
e eves.  Wihnde n
filament m an electri
light bulls appears 1o
It glowing throagh
ot that 1= ot what
is aetually happemng,
That filinient 15 comi-
posedd of  bithons ot
atoims, and each atom
5 n solar <v=tem with
a central sun, known
=% a micles, anil
attendant
koW as

YERKES A
srotes ol
planets;
eleciTons,

The simiplest stewme
sonlar system, the
hydrozen atom, which has cinly one plonet
(electeon 1. wall serve better o illisteate
what does happen than a complex atom
like that of mungsten.

Itn the hwidroven stom the electron s
copstantly changing 1ts orlat aroud
mwleus.  Now it has an orldt corpesponl
g, =av, 1o that of the earth; saddenly o
furmps  the track and Bies anto another
orlit vorresponding to that of Meroury';
then, perliaps. it hops ont to an orbg sim-
tlar to the orlat of Mars, Jupiter, or even
Neplune,

The jumiping of (he electrion fronr ope




INTEAVIEWING THE STARS

orlat to amother creates waves i the othet.
aml the Jength of the waves depends on
the letrth of the lops, The shortes
jumps are apparently most frequent, and
the Jongest most fare.

As the wives u:t!.,*thﬂurﬂi_i ll:n‘ thear |I|'|1.l-n
come 1t the spectroscope, it classifies
them, each class making #is own (mirticular
lime.

o this way ench line in the spectrivm of
hydrogen is n summyary of all the orbital
hops of a given' type occurrmy in the
atoms from which the heht comes.  The
frequent jumps make the clear Tines amld
the rare ones mive the famt Hoes.

Hent, mammetism, pressure, and other
thing= affect the orbitnl behavior of the
clectrons,  In the exploston of valeinm
with his giant transformer, Dr. Anderson
pot Soo new lines, showing that its elec-
troms exhubited hundreds of new kinds of
orlital belmvior under the Berce punish-
ment 1o which he subjected the ealeinm
atoms,

A FROBY THAT SOLVES THE MYSTIERY OF
THE COMPOSITION OF STARS

Hasing seen what canses the lines in
the spectroscope, let us see how the asiron-
omer n@kes pse of them m mterviewnnge
the stars,

Fovery element bas its own paroculor
sronipr of lines, and no bank cashier or
Uintted States Treasirer ever hiad o sipniae-
ture more certamly tus own than each ole-
et writes i the spectroscope.

a0 when an astrosomer bmds a0 prven
set of lines in a star he knows that the
clement whese signature those lines o=
atitote 18 foond there.  When o hitherio-
unknown  gronp of lines appears, he
knows-that a pew element has heen found,
ns muothe epse ol helidgon,

Therefore, litching las spectroscopes to
his telesoope, the astronomer gots a Brob-
dingnaginn probe with whicl he can reach
out throvgh the vast stretches of spoce
and not only lav bore the matermls 6f
which the well-nigh infinitely remote stars
and nebuke are made, bur even many of
the conditions wath which they are sur-
v e,

lIivervone has noticed m traveling on a
doubile-teack railram] and passing a train
runnine m the oppeosite divecton that the
prtety ofF the sound of the hell of the pnss-
g locomotive goes from high o Tow ns
the yram changes 1Trom an approaching o
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PLLEs LY ITsRn AT MT. WILsoN
T STUDY THE SUN

TUAY R

YWheh this rso-fook towed nd G ss-Tden wiell
Papesatle thae dpnapiits amd the pren s ofF
privmioences, on the edpe of the sun ave made
fo el therr story.
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INTERVIEWING THE STARS

heavens its Aeld reveals, and a 1o0-inch
instrument sees only @ small spot at a
time.

FINDIENG A CHUESTIAL THAVELER

So they found another star, of sufficiem
magnitude to be seenan the 12-amch find-
ing telescope, that was very close to the
ane D, Santord was seeking to locate.
When the great 100-ton instrument. was
swing arpund =0 as o hring this star on
the cross wires of the finder, the pressing
of one button here and of another there
made shight adjustments i the position
of the big mstroment until the star ‘to be
mterviewed as o its observance of the
colestial speed Inws came jnto the slit of
the spectro

Then the phitograplac plate was put .
It was no lageer than the palm of a man’s
haridd, and the part of it 1 be used was
mich smaller. A button was pressed, an
arc hght of tmmum momentarily ap-
pl,';lrﬂ and what s known as the com-
parison spectrin whs photogrigibed on s
section of the plate,

Then o twi aml a J:ml'f histirs we &1t
there, with an astronomer’s eve alwiys
glued to the evepiece.

The top of Mt Wilson was every mo-
ment pointing to o new set of strs, for
we were on the rim of the earth, traveling
aroumid its axis at the rate of a mile ¢very
three and two-fifths seconds 1w keep our
engagement with the morrow’s sun on e
eastern hocizon, - Bat down moa big pier
was i hupe clock that torned the 1o0-ton
telescope west at the identical rate that
the earth’s surface moved enst, so that it
alwitys pointed 1o that star,

As the minutes rolled Ly, the lempera-
ture would fluctuate & lintle, the refraction
of the air wonld change slightly, and a
tew other things thot escape every un-
gided human sense would take place, any
one of which would move the star out of
its sht in the spectroscopwe,

Hut the pressing of one button here anid
of another there would biring it back,
Thus the traffic afficers of the oliservatory

quizzed the speed king that was guad-
r:j]:nn-q of miles away.

When the inferview was over, the star
hed admitted it was “hitting up a pace”
that was Dringrng it 128 miles closer to
us every second.

Cne of the greatest rrinmphs of modern
astronomy has heen the discovery, by D
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Whalter 5, Adams and his gssociates at
Mt Wilson Observatory, of spectroscopic
methods of fixing the distances of stars:
The beliavior of electrons m atoms under
high pressurts and low temperatures and
under high temperatures and low pres-
sures causes them to wnite peculiar lines
on the photographic plates of the spectro-
Soope.

Laboratory experiments hove revealed
the secrets of I.'I'Il‘..'.il.'. lines and the astrom-
omer from thesr character is ablé to fix
the absolute brightuness of almost any star
that can register its light in the I'n.g tele-

tlzg:u:. Knowing the absoliute brighitmess
and the apparent brightness of a given
star, the difference lietween the two gives
the astronomer the data upon whic

ean compmte 113 distance,

The Inte Miss Leavitt, of Harvard (Ob-
servatory, worked out another method of
fixing the shsolute lrightness of ceriain
types of stars in the Ermﬂ Magellanic

ud, @nd her results Lurruh-:rrntr: the
Adams method.

ETHER WAVES THAVELING ELEVEN MIL-
LION MILES A MINUTE, BHING
IMTORTANT NEWS

Long beiore the first Pharaoh had ap-
peared in Egypt or the Chaldeans or

Babyloniang had built their first sikkorat,
the electrons of a group of atoms in a
given star jumped from one orhit to an-
ather, In done 40 thev created a series
of ether waves.

These waves swept out into  space,
hurtling on and on at the tremendons gait
of more than eleven million miles a min-
ute, and are just now nrriving in the hig
spectrosoope at Mt Wilson, not only with
i messape of conditions in the star from
which they started at the time they left,
bast also wu’h a record of the distance they
traveled to hring the news.

In fixing stellar distunees by the study
of spectral hnes and light varmmtions, it
was necessary to know, by other means,
the distances of certain key stard, An ex-
Fhm:ltmn of how this has been and is

g done is it order.

When a civil engineer wants to fimd the
distance of an inaccessible point, he meas-
ures a base line of sufficient length, and
from the two énds tons lines with his
transit to the point whose distance he
whants to determine.
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i Logragth frmin Yerk L= rsiiare
ATE ALVAX LAHE. 1] VM BRITHGE, MASSACHUSETTS. AN W 5 GREATEST
TELESCONE LENS

I'|I I-II' - T s o ||" L Wl II':' _;I"-:l'l'“ .'I I'I.I Fe i T il ]III ET |_:'[ Ny II|||I|
11 wasE N Wiviy, wirth the lens Ia !'|! inade f{or 'I [ |:'I'.-:'.'"'|!. {r)e e, was able (o -II-'l.-. AR

oiris 18 a dovble star, thits proving Besee)'s Faminrs sl it A redriactor telesoope disss o

lenz through which the light of the stat [ELSSCE i 1hs -.'."'|=. tor the: Peepieds in those mulrsments
having concive mirrors the Tight B reflected from the mireor o the evepicce, which muay be either
at the top or the side of the telescope. The Yerkes refractoe is the weibld's larowss ITist T ument
of et type, and the 1o0-meh M Wilkon reflector [see Musteation, page 100) i5 the larrest
1T THE Tefir SYyTe
VIEAL HTEC 1T (16 OV .-.'il|1 then  the |'||IZ_' na the dinmeter of the earth’s lllili'_.,
cithe and the change of position of relanively
Now, it vour can imagine the plettre on near stars s compared with vastly re-
the wall as an infinitely remote star, the  mote oned 15 o rrespondinely lnrrer,
peritil a5 a compiratively near one. and [t 15 a thrilling privilege o sit Jdown
the dhameter of the earth's orhit as the  with an astranormer and watch Him TS
thstance between the pupils of vour two  bre these distances an his phitearrapbic
eves, vou will see that photographs taken  plates.  With a mochine he calls o eome
=1 months apart wAll show that the R aly [ AL e fan Mmecasire histannce LW
=Lir hiks moved on the | e wWith releregiice L0 Ly 250,000 of an in h.
ter the reminte ang
i'i- Fhwe mensurement Tl - -.1'i'-!'|:!"‘.. [ VLY T K IS LUTES FIXED FOR AGES
thent the distances of stars ap to 173 trel The photographic pilate is'an ivalualle
J.- it 1l E;.w.-- | i beitlnta | ;-_|."-_' ot the ASTTOronier. |I O 'l-'.'!l'l!
There e. however, distanves o be the eve has never beent able tn Babald

measred Tor which even this methad The eve becomes tirsd of looking s
roves utterly nadeguate, bt for which  Iooking, and the fainter stars ean never
few base Jines have heen Tound. refister on the human retimna, even with
The sun and his fomily are driving  the preatest telescope.  But the licht ef-
throtigrh epace toward Veea at the rite  fect of one of these stars on the grains
ol 12 miles a second.,  In twemty vesrs  of sensitive silver m the plate 5 comu-

s fight mves a hase line 0 biies as nlive, and for hoitrs god hours the light
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and' von amimg themselves, and yet pos-
seasing a swarm velocity of 195 miles a
secomnd | No wonder the lLirain stagpers
when trying to get a conception of the
universe!

But if the fall picture is drawn, we
must reahze that clusters hayve been found
which sire 200,000 hight vears away; yet
s definite i3 the law of the cotsérvation

of energy that, even after traveling:

through afl these two thousanmd centuries,
the wave messenpers [rom these incon-
cervably remote clusters are still able to
deliver to the astronomers their reports
of conditions existing 1 those elusters
when they started on their journey (see
itlustration, page Li15).

ARE THERE OTHER UNIVERSES LIENL
WS’

OLTH

PBut ar whar some distingnished an-
thorities. helieve a still greater distance,
Hoat a milthon spital nebule,

If the conclusions which the evidence
i= [oreing astronomers to reach are war-
ratited, they lie at distnnces which range
from so0000 to 1ooo0000 light vears
away fr-mn ue and appear to he other
“imiverses” ke onr own, vet s0 distant

thnt their stars cease to he EI:[II:IT'.IH-I'_'IJ' diz-
rerm'hi:l: i1 the most powerful telescopes,

To thege nstrumerndts they appear ns
small and vapory spots “formed by two
sparals rolled together, hke silvery snails
exhibited i the garden of stars”

The grounds on which they ace believed
to be svatems like our own galaxy, with
their own Milky Wavs and star clusters,
their own constellations and suns, their
own planets amd smtellites, are numerous,

When their light is amalyzed in the
spectroscope, it does not give the lines of
gaseous material, bot rather lines that
mught be expected from stors so remote
that we can get only the glow of the
gromip anid oot their individual light.

Still. further, all the worw—stars that
suddenly flare up and then wane-—oecur-
ring in that part of spmee which clearly
belongs  th our universe occur in our
Milky Way. They all attmin the samie
mpsam brightness.

It has heen fotnd that these novie aln
oocur in the =piral nebule, and that thelr
behavtor and eotirse are identical with the
v of our own Milky Way.
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severnl vears apo a gread debate was
held under the auspices of the National
Academy of Sciences, in the National
Museum, m Washington, hetween  two
leading  astronomers, Teprosenting  two
schouls of thouglht, as to the signilicance
af the spiral nebulke, the one school urg-
mg the conveption that they were “island
untverses, amd the other argoning that
they were parts of our own system.

Bat the discovery of nove in thern has
since converted some who -:Irm!.l:ngmi the
“island ymiverse™ iden, and 1t has just
been announeed that Dy, Adpms, at "r'l k.
Wilsom, bas secored definite proof that
spiral nebule are indeed isolated systems,
perchonce a5 great fs onr own, cach
rated from its neighbors by vast oceans
of untenmted void, and each possessing
its billinne of stars, even as our own.

When dinosiowrs roomed the caorth the
tight waves that procloim their existence
Jianed alry .|'.I:|:II1,.’ started on fheir inconcesoalily
long journey to the telescopes of the as-

tronouvers of to-day.

STAR DUST HWECOMES COSMIC CLOUDS

These fleeting glimpses ot other “uni-
verses” than our own will the
better prepare us for seane further wan-
derings while we: explore the stulf of
which stars sre mmile.

In muany sections of the sky are found
black spots and hazy wisps of lipht that
are readily differentiated from the spiral
nebule, both as to distance and eunstitu-
tion.

Far yeatrs these “coalsacks.” “holes in
the heavens,” and “glowing clowds™ mys-
tificd the astronomers, but recently even
they have been forced to submit 1o inter-
views that have lod to some startling ad-
MIESIONS,

It has beert found that light, whose
pressure on earth 15 =0 fﬂ*hlr as largely
to escape notice—unless we lookoat thisse
little multivaned radiometers turn
their vacuum cases when the sun iarﬁﬁ
ing in an optical-goods shovw-wimdow—
exerts a tremendous pressure in the. hot-
leT stars,

Even in the sun this pressture amounts
1o ten times the gravitatonal pull on 1iny
particles of dust of cermin densities, and
it the hotter stars 1t may be ten times as
great.
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Photigrspis from S0, W lsou Oibiervaiiiry

LICHT AXND DARKE XERAUL . IX THE COXSTELLATIOUN (M ORIDY

In the L4 o it corper 15 i hrighl nebala o the swore Hasslle of Orieat, aml 9 tlie
center of the picture the bead of the huge obscuring migss that hiots oot every star shaning
behand it, just 33 our own clouds &t times shat out the Hght of the moon and the stars 2t night.
These types of nehole are reganded as immense clouds of dust driven by the pressure o
Light into empty space, and finally, under the forces of gravitution, condense] imta grent s1Ars

like Autares [see text, piges 117 amd 119).
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Light that comes hito the telescope fromm themm to=day bemgs u
was Dappening o themn wlhen dinosudrs were roaming the earth

Thus does

the Past live m the Present amd propect itdell mio pthe Future i the hield of astronomy.

S0 that everv hrehit star oxivles oceans
ust particles and comeenv-
alle numbers O6f [ree electrons, which,
onrsacd throueh sgace with the whiplash
of drivme [wrht, st moyve onofsl o1y
forever seeking company and mding st

|||' o= i

CLLESTIAL CLITTsS WIETH

— & 5
Ll-'llll'l"'

"RILVER

Finally great clouds of this cosance dust
farms. I these  vist OUeur  an
rerions remnole from stars they are dirk
and Torbididmp, the “coalsacks™ of the
heavens:; boat 1f they chance o form n
regions peopled by stars, they become
cosmic clouds with “silver linings™  In
some eases the spectroscofe reports that
the heht i merely reflected star hieht,
whilé in other cases the star light clearly
arontses within the dust a glow of its own,

“Star dust'” los long heen a hirure ot
speech, but now it has come to have a
hiteral ns well ¢ a hruritive meaning.

Nordmann, the eminent French as-

cion]e

ironomer, oiters the chimax to the story
These huge, shapeless nebule form “the
Lreechinny erovmd where stars are born,”

The theory penerally beld as 10 how
stars come o bemy s that the accunmi-
[ntingy clowds of cosmic dust become so
heavy that praviation bepins o deaw to
eether the particles that constitute thiem.

As the process goes on, the Avine mole-
ciles begin to epliide with one another.
These collisitns stir the electrons in ther
atomue oriats, nnd heat 15 generated, wath
the resnlt that the mass bepins o glow
ot ted, now vellow, now white, and now
Llie—as contracton poes on and tem-
erature rises.

[t hins niw reaehed the it of contrac-
tion, and we have a star of the Rigel type,
3,000 tmes a5 bhoght as our sun,  The
siar 1% in its grume.  The vast pressnres
anil terrific temperatores resalve all mat-
ter to its simplest form.  No complex
atom like that of mon conld hold together
amid] such o surroundimgs any

frenzied
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red, and that it may even have Glled the
space within the orhit of Neptune.

The matter composng it at that time
may hove been even more attenuated than
the air i the vacoum tubes of o modern
radio set.  Hut as the ages went by, these
particles came closer and closer together,
the temperature rose higher and higher,
and the hue changed progressively until
it reached the blue-white of a Rigel,
13.000 times as bright as 1 15 now,

Then it bhegan to coul, a process that
has covered eras that make centuries scem
no lopger than seconds appear to us,

Finally there 511-'c|[n past the region it
ooupied some wandenng star. It may
have passed milhons of onled away, Dbt
at that it came close enough to stir vast
tides on the surface of the Iunling sun,
even as the pull of the moon raises tides
upom the seas of the earth.

Fmully the title rose so lngh that a. vast
glongated drop of the molten material was
pulled - away—a. drop with a fair-sized
head, a hage waist, and g small tail, like
o drop of water startmg from the hp ot
a fancet,

This great drap of molten material he-
camie the planets, subwdividing so that the
tip of the tail became Mercury, the waist
Jupnter, aml the hend Neptune, the other
planets getting  their appropriate  posi-
tioms;

As the passing star moved on, it m-
parted 1o the drop thus pulled away and
subdivided a swmg m orbns that the
plivets now possess.  And so the sun
thnt was became the =olar svstem that is

BMAKES -AND ITS 3EUCRETS

What of these planets to=lay? Ts Mars
ihahited 2 Are there canals on its sur-
face? Do other stars have planetary
systems like cir own ?

When Mars came closest to the earth
Ingt summer | was vissting some of
America’s leading observatories.  While
the people were intensely interested in
what thiz approach would disclose, the
astronomers, with few exceptions, were
much less so, for they knew that in tl_';:.?
Mars crozsed the heavens iar south o
the zenith. To look &t it with a (elescope
then meant the viewing of it through a
much greater depth of atmosphere than
woulil be encountered with the planet
crossing nenr the zemith.

Two years hence Mars will cross the
sy at & much higher elevation from the
southern horizon, and what will be gained
by micreased wvisilulity will more than
compensate for what 15 lost by increased
distinoe,

Mars is the maost ohservabile of the
planets.  Venas hides herself in clouds
that prevent a good Took at hor surface
but the atmosgihere of Mars is less dense,
so that the man at the evepicce of the
telescope can see the plunet’s surface with
clearness and distinguish varions geo-
graphical features. Among these might
be rentioned the polar caps, which have
a way of advancing in the Alartian winter
and retrenting in summer (sce jmge 108).

ARE THERE CANALS O Araps?

A recent setfes of photographs of Mars,
taken by W, EL Wright, at Lick Obsery-
atory, with infra-red and ol violet
light, give evidence that the planet has a
denser - atmosphere, however, thag was
hitherto suspected, and this may scatter
amd abecrh visible light in muel the same
way as the earth's atmosphere, Even the
“polar caps” seen through the telescope
with wisible light may be, according m
Mre:. Wripht's comeclusioms, elouds or
banks of haze overlving solid caps of
sittaller dimensions on the surface of the
planet.

Besides these raps; there: are certain
features that look net tnlike continents,
one even remimding the obsetver of the
projection af India from the continent of
Asin.

With reference to the “camnls" that
some phservers have believed they could
sce, it is to be said that nome of the larger
telescopes have ever revealed them.

The irregularity of the edges of the
polar caps idicates that the surface of
Mars is no more nearlv level than that of
the earth, amd vet the narrowest cumal-
like markmgs the hig telescopes Teveal
must measure 5o miles in width, and the
widest nearly 200 miles, Some of them
wotld be 3000 miles long.

When spme one inquired of Prof, Ed-
witt' B Frost, the director of the Yerkes
Observatory, if the Martian eanals conld
be seen with the hig jJo-mch  telescope
there, he telegraphed the laconie answer:
“Yerkes telescope is 100 powerful”
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The late Simon Neweomb showed how
engily an astronomer with a low-power
teleseope might be deceived a3 to what
he saw on the sirface of Mars,

At an astronomical convention, Dr.
Neweomb made a lorge white disk, U
this he put all sorts of irregulsr markings
resenibling those a powerful telescope re-
veals on Mars., Exhibitmg 1 at a2 given
distance from his fellow astronomers, he
asked them to draw what they saw.  And
when evervone had finished his drawing,
not one of them hod the rregular mark-
ings on his drawing, but all had: straight
lines resembling the “canals™ rhat ob-
seryvers with small telescopes helieve they
see, midicating that the small separating
power af the eve at that distance was re-
spomsible for the “eanals” '

The question natmrally arises whether
any other star has a system of planets
like our own solar systern, This is a
guestion thot perhaps can never be an-
swered by direct obzervation, for there is
no present réason for hopimg that any
telescope can ever be bmlt poweriul
enough to see such planets shinmg only
by borrowed light. But reatoning by
analogy, it 1s hardly probable that, amomg
nearly two billion stars in our universe,
ours should be the only one with a family
of planets.  We might think that our
earth 15 the only planet with 2 moon, if
we had to depend on our eves,

DOES LIFE EVER PASS FHOM STAR TO STAR?

Then comes the question of interplane-
tary and intersteflar commumication of
life. DBiology has demonsgrated that there
are forms of life that go mto a deep sleep
when placed in a high vacoum and sur-
rounded with temperatures approaching
that of space. With all that is now
known of cosmie dust and its movement
through space, there is cortamly renson
for believing that suspended life, in its
lowest forms, might pass from platiet to
planet or eéven [rom dark star to dark
gIar,

Much the greater difficulty would come
in finding a snitable envirommént for the
waking bit of life on.a new planet or an-
other dark star.

THE NATIONAL CEOGRAPHIC MAGAZINE

The astronomer aml the physicist, 10
therr quest of the truth aboot the consti-
tution of matter, employ theory and ex-
periment with startling suceess.  Now
gathering 1 mass of clearly related facts,
now formulating a theory that will ex-
plain these facts and therr relinonshins,
new putting that theory to the acid test
of proof that in no other way cotld the
accumitlated  facts be  explained. they
march on, pushing back the horzon here,
lifting the veil of mystecy there, and,
step by step, getting that koowledge of
the behavior of matter which enables the
applied scientist to manipulate it for the
promction of himan good.

Last snmmer, at Mt Wilsan, Dr. and
Mrs, Charles G, Abbat gave the worlil a
specticnlar demonstration of how elosely
applied science may follow in the wake
of theory and experiment., D Abbot,
following. his stiidies of the sun, had de-
vised o solar cooker—a sort of trap n
which tn cateh sunbeame and make them
take the place of mumdane foel i cooking
and baking. He was so successinl that
piping hiot things cimie 1o their table all
season done to 4 tum by heavenly fires
n 000,000 miles away.,

THE TASR THAT CITALLENGES

If the human race expands from 1925
to 2033 m the rotio that it expanided from
18ay to 1514, the earth will 110 yvears
henee have a population of more than
four lillion scemals

To feed them, to house them, to pros
vide them with transportation snd cloth-
ing. and to meet the other multiplying
needs of 4 civilization growing ever more
enmiplex, is the tnsk that confronts the
apphed sciennst;  But ahead of hin mnst
ever go pure science, laying the founda-
tinns of truth upon which mnst be built
the superstructure of human progress;

Mt Wilson, Yerkes, Lick, and the other
great obzervatories of the earth are help-
ing to Iay these foundations. Amd upon
their success and the success of their
gongeners in other fields depends the wel-
fare of our children’s children and the
other hillions of people whom the centu-
ries are adding to our population,
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I thla wleinhis an elahil wondes ol the world was
dbcmvrred Wil explored—=Thre Valley of Ten Thim.
mnd Semikes” 0 vaet wten ol sbendilng, apontbng
Aevirres.  Ab & tesolt of The Soeiety™s dhasoveries thig
fArrn less horw erentod o Neblnnsl Monwment by proes
n of the Preddent of the [Tolied Stutne

AT an expense of over Szonoo The Saciety

fetil a  potable sertes. of expeditione  mto
Perid by ispestigate the traves of the Tocw raee.  Thelr

hziterries form g largy shupe of et mowlelge of &
crrslauiviint wmeititg whes Dhaasey fisst sot oot in e

THE SBociety also hal the hanor of snhe
seribing a sulstantml -sum (o the expedition
ml Nilisiirsl Mvasy, whe degarered the. Norill Pole.

1 = .
ROT lmg-ago The Society grantéid $23.000,
sl Ay mdddieion $73,000 was giveny by indivilped
meilieis 1 dke Gaverpsisent when the compres innal
djrrrupratan fhe (he pierhooes wae inwilihi-ieny, andt
ih  foest il thp H‘ii.:||1 pemieta trees T Calitormin
were therehy. saved {ar the Amatican paopli,

THE Socicty is condicting extensive explors-

tione and  excavations o northwestern New
Mexivn, which wad ine of the st déneely popnlebe
atynd | Nanh Anetlea bedore Coluinlivg came, a
reginil wliere prehlstorie peoplas lived In vt vonis
muthnl dwwllings gl whoes ousiome,. errgmanies, a2l
taime. have been ngelfed tn an aldivion

THE Bociety alio is mnintaining esepeditions

in the  wktown drea adjacent to the San
Henp Biver in sgutheasternt Tk, and in Yassin,

weiclinw, and Kanvm, Ching—all regions virghs G
wehe it e wrindy,

Comrmght, tpas, by Naviona) Geographic Siedinty, Waabiagion, T C. by tlie Paited Sigtes and Tleent Mritnin,
ATl rights resrrvwil - Enteref ot the $ant recit - Wahingtion, TV ., 86 SeaueilClies Mol Saifir.  Areentinme 1!|_-.|
sl & specind mde @f gwstage provided for In Sec. oy, Aot of Octoker 3, forr, putborieed Jalv 1 da



Governor Baxter of Maine

keeps to schedule
with a2 Hamilton

ICTURED here 15 Governor Porsival ]'

Baxter of Mame. With him is | 8 o
“Garry.” They are inseparable, as anyone
around the State House can te || j. 10,

But the FOVELTIOT has another comstant
campanior, One who holdsa high phice n
e affections. One whose faithfuiness 15 also
UnsSwWerving. This companion 13 his Hamilron
Watch.

Covernor Baxter s but one of thousinds of
men of larpe affairs who entrust thc:r |,| 1LY
schedules to the railrosd accuracy of the
Hamilton. ‘Wherever men set store by u.uu.l
ing punctualicy you will find a lanee PrOpOrtion
af Hamiltos

The next time you pass your jew lers,
stop in and have him show you the various
H -I'-||" n W ltn.l'n-. both pocket and strap
models. As vou look at 'hﬁu artistic beauty,
remember that these are watches buily for the
stern purpose of measuring Bme gccurately
The outwird beouty 14 but a prismise of m
ward worth. -

HamintTonw Watcr CoMpany
Cinthe Lmcoln Highway, La 2l of TEM B B TRRE |

Semd for 3 ooy OF o e I|u'—.1r-. hwoilar

[ he l|| ke

Hemlgre 1§ im

hizd g K prvem, o

o wehate pold; silze o geld
filled, green, white o

o {[ak==2l4 1 rii £H a2
Procen., Jaft o S5 Yo
el PR ol alile

smilton ’IHH atch ==

CThe Qlateh of Fatlroad i iffcrt}rmj Weran's wweist: uemichas,




CADILLAC-COAC

HE Cadillze Moter Car Com-
pany presents an entirely new
and beautiful cosch with body by
Fisher, on the standard V-63 chassis.
The dependability and eomfort which
have ereated world-wide desive for
Cadillac ownershipare here combined
with o new tvpe, large hve-passenger

E T A N D A K D LB

Il"l

encloked body of utmost unlity —and
at @ price maost attractively low, This
car is further proof of Cadillac’ s fore-
mast positian (o ine car manulacture.
MNow on display by Cadillac dedlers,

MNatonal Motor Shows.

AT L A MOTOR CAR COMPAMTY
BET ¥, HMTEHIEAR

also at the



|
| T,.-:_-\J-*H E*distancefan™ Is now a listener!

S The thrill of radio is ho longer

—<; in getting bty stations in a nlght,
= lorradio has conquered distance,
and tums now to music,

Music from for stations—music from
near stations—ciear and true! No longer
will horn sounds, noises, thinned and
flattened tones pass {or music because
they come from far away. In the
Radiola X, each thread of scund reaches
vour room as it was plaved or sung.
Speech is clear, voices are real,

The engineers have kept pace with the
broadeasters—have improved reception
EOy Meer an ever-wii [u:rli;r”_, world of fun.
With ehe simplicity, the beauty, and the
rone quaiey of Radicla X, the home bes
comes a fascinaring comer in a world
of new interests and new plessures.

- " = I =§
“There's @« Radiola u)"ﬂ?' every purse
Hadlo Corporarion of America

I Catlorw 4 Mifawn r Sars :"-||_I.| 351

23} Droadeny, e York J'l" S, LaMalle St Chicago, 111,
=2 Cignry Bt., San bhitid u-l--'-.-i. il

e T T R

| Radlola

RADIOLA X

—the tamues Pessiad|en
sifrmbt, inn a rich malyogang
catsner, whtn. & boeilc-in
loucdspeaker, ured spane for
the hatrerees Werh four
Had e B L1 1. Ot
|'|r|'r EErwd I utfcric 1|.-..|
AP . & o+ - « & & = J2dT

RADIOLA RICENOFLEX

=peririve , chear-romed ., ninn-Ted-
istimE. W ith foor Rasinvtron
W11 doal Badiakn Lousdeemak-
rt, Sbace fraizky for Qv Birrreiee
Edrtltsly s nibite fnoeE Dalkres
= RILG HFEEETOEE . « =18

L% omly iy Bgliehes

[Pre spmial a
L mlef I weill
e R P PR




FACTS ABOUT A FAMOUS FAMILY

A car for every purse and purpose

I"\ THE automobile industry  Trocks, there is a car for every
several distmet price classes  purse and purpase.
have developed. Back of each car are all the
General Motors, a family of  resources of General Motors—an
car and truck buidders, offers a  assurance of sclentific excellence,
choce of modelsimeach class, In continuing service, satisfactory
Buick, Cadillae, Chevrolet, Oak-  value, and a sound and fair plan
land, Oldsmobile and GMC  for purchase out of meomme,

GENERAL MOTORS

Buick « Capnrac + CHevroLer + OARLAND
Ovpsvosne = GMC Trucks

1_.-I"'|"'I al Advodon e ['.:- al II ]l-.l I )= l[ I'Il brmdaim Ty ke |,l:_'|';||_ll.- # e the r;.‘.f_,-'ff‘ l"'.l. THE 1TE I.!-I.EI.
Lissceranhy ¢ furiiahed by General Exchunge Corporitun




ELGIN TAKES THE TIME FROM THE STARS

=
'

%_

I_
'|'|'|

-.'l"'.,l....u...l. '|'1'|
: -r.-"'F o 5

Look up to the Stars
;f you would see the source of Elgin time

HE ltahan Cralileo |."l"'i'I laced the first & :;_'h PowWEr aafronami al '-__:-_:-_--! t §85 YOI

spo—and the seudy of the stars entered ity mudern &l 1entific phase.

Today, a8 you loak at your Elgin watch, you recelve the praciicul benefir of Galileody
ETIIUE —and of the patient work of the astropomens who cate after him gnd conmb ied
263 ETREEEL B M ERCAN rliey dfe o it the stars

For F_I['.n e wpon astronomy for the preciss thme-standards which povern the
making of the prefepiinal ome-keeper. Elgin rakey the time froey tne itarr—which
pstrenomy has shown to be the final and ahsolute mensare of nme,

I've Elgin Time Observarory was estabiished
for the w I. il purpise | f making star oleervations
and recording rvercs time. 1t was put in charge of
BT OILOITRE TS -:-:' ||i|[|q1='.u| ]"T.'II'I'IEIIJI_"'I'! O,

And every step in making and timing an Hlgin
watch is poverned by the standarda of thme— and

ks Fuleali MRy —W hich they brng cown

The Flgm viewpoint 18 the pr ferrfamal view-

Y ear DV ¥ CuT, s InAuence 15 f RN o i pa—r F
vedar by verr, men and Women ure CRIVITE Srrrer

red Berter watthes.
Y our jeweler will show you Elgin Warches in 2
wide varety and his acvitce as 1o the selection of
oar Elgin will he valuable

Tis weie iz 55 W Raywand"*
M nand B ared o I:-r-ll-'llll.'r o P
rypey sf badanye srked] —phe Blgre reg-

ar seepd balamer avd tbe FEipn fai

B b - = The Professional Timekeeper

=

ELGIN NATIONAL WhTEH COMPANY, ELGIN,US.

¥
A




Roch of Hges Granite Memorials
Express Personality

ISTINCTIVE, ity polished murfeces presenting an ever-change-
lews face to the elements—the Hock of Ageds memotial matds
a5 & shining and everiasting tribute
Natgral biue-gray in color, closely prained and extremely hard,
Bock of ,|I'l|.§-|,-.-; Eranite 4 an crminently suitable monuirEntal
st erial.
Far your own satisfaction erect your memonal in Rock-of Ages
gErantte while yag iee.
W hen tlaciog order with your local desler (nptpt wpon onr

LCertificuld ol Pecfsribian It pfotects ¥oil agwmnat inlerior
pfock, Thers | no suhutituie for Eock of Agon gruniina,

plilml railfial Sodeliml - 2" &l &0 reagmasd

BOUTWELL, MILNE & VARNUM COMPANY

Guarrrars— Kok aof Afen Granife

: =,
"E%J; MONTPELIER. VERMONT ,'“ﬂEhE}

i

=

Cusrries nt Barre, Vermani




| Will you accept this book

“Just what I have always wanted!”

ILLIONS gpon millions of books hll

the shelves of our librames.  Withn
thetr covers are treaspres richer than Al
Baba's cave over held. Here 18 knowledge,
education, culture, entertamment, The jewels
of civillzation are within these books.,  VWhat
priceless benefits we could olbtain from them
—if only we hod fome to read them !

“-‘l".ﬁ' (A W |',|-'-'_I-| Lt reacl evVen il =1r1.|]l
feaction of all the rood hooks in the world?
Which are the ones we should read, and
where shall we begin;

The answer to a vital need

The bioole voir see picture | above s & solution to
the re=adlity j.:-..i-_r'_'_ nf the b M OF  wWilnan,
Here at last 1= the Ky o the Iiterature of the
wiarld, For this bl otains the Thimous mew
reading phin created by mine emineny men
tere—Dir, Lymun Abbott, John Mooy, Richard Le
Calbienne, Asa Don Dickison, De. Bliss Perry,
Thnmas - L. Magson, L, Henrs i Dvke, Lreorge
ez, and De. Hamilton YWoght Mabie

A unique new plan

Fromr the mmmortal teratare of - the world thess
men have selected Just the olemmerils pasdiifial Ty W
ciiltteed persan's reading These selectiors 1hey
hove arranged ino s day-by-day

p foll vear Yl the selectom re 8o arranged

ns to be af {imel et
jll r _-..:-_-!“IIl.-- i Ill iath -I'I' TH AT RSt | -||'
fall af the Bastille. oor reading trkes uws ofn €

tirring davs of the French Revoloti

vour reading 15 Alled with Tascinmat-
masterpieces

ity
i L ¥

In this was
e variely s it tethes you mong . the
af fetion, historieal descniption,
fdography. Oy foealy aeemules o day agre

P (T F a

ilrama
'.-'-":\].:l.-.
Alreimly s reading
This
watiled [T peaple iy

A REIERE i
has been hatled with detight by thonsanids,
5 just what I have alwpy
when they see this book—the only ook of its
kim] in the warkd

PRl RN MW

A remarkable offer

[t would be difficelt to set a
Daily Reading Gude, 18 valoe to
and women - iy almost inestimable. Bot vou are nodl
asked] 1o purchase The Dally Readmg Goondi #
A remarksble pifer brings it to you FREE s
A limited tumber of copt e dis=
triborte] wedtherat o4 iLEE ol B B rd

e

:il":.l, 'i" 11 | i [

pirbet eent mesn

ek 8re
il the e
W ookl rencing y.
Simply mail the coupon, enclos-
g anly 25 cents 10 help oover
the eosts of ‘handbme pnd oast-
T kb T I'_ Boubleday, 1ne.
pire, ahd The Daily Reading
Guide will come to vog Depe, Y411
] L - AR Cratdea Chty, . Y
dt oare, || FEEIENE = f- L
! : I Ge=tliorstn: Pleese ornsd me,
I--.!II II e ||| I':-.ll.l.- H_Ir'll |||||||||-‘_|r|_||-|||_. |-_|||_| |_r [ll_'
; Thails  Ihdaaling Llalc=, eoemtmmEie

| nearty 00 pogre. bowmd i rich Bdoe
h"'"““ ;'-II”'_ whizs i=FiliiRE i fomplsts

Doubleday, Tne. of5a% un for esding the wepential Lier

fure nf B ward in enly = Eledted 2 der.
Deni. ¥ =021 .p“".l spacloss L punfe [0 marrengy e stamifs) L
=y = " gy kaniflimg aml ablppinig e g Lo in
Cardem Coity. Pl s il Li=F1li0iF oaEC

Mmew Yok f

#r SmEmT : = e mm e AR e D A
s’
#‘ sl 2wl -=uLLE

‘f‘fl.l'!'- as . ]
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| |l"'“ "-"i]l']llh' I m!
inter Cruises |

EGYPT and the WEST INDIES |
MEDITERRANEAN 30-31 Days |

4b nﬂj’l Morce than 25 vears specinlized l

Red Star Liner Lapland cxperience in West Indies
From New York Jan. 17. SrR . | '
White Star Liner Adriatic White Star Liner Megantic |

weelh - lspecially  ¢onstructed for
From New York Feb. 26. critiscs. in the tropics).

-
——

Iui.lli-l:i hrl-_llﬂ; ?Itiﬂ:l'l-'h H’ From Ht“'ﬁlﬂrk]nn.lfaﬂd Feb.

k. Back in New York 46 davs later. 25, returning 30-31 duys later,

S - Madeira, Gibealtar, | Alreciras), Havana, Santisgo, Haitl, Kings-

o Y | Algiers, Monaco., Naples, Lo, Id]‘l.lm..li anal, Cartagena,

T . Arthens, Constantinople, Haifa LLlr.urau LaGuaira, Port of
R for Holy Land), Alexandria Spain, Barbados, Fort deFrance, :

e for Cairo and the Nile coun- St. Thomas, San Juan, Nassau.

- il ITF ). NFIT-'It'I'I- aitd Monaco on Lruise may h pmnrﬂ frivm

— return voyage. Optional stop- Flovida at Havana and h-f: at

|

overs in Palestine and Egvpr. Naasaw for a lomger vacation, |
For -I.'|u||.| =g !rll'-|_'l-|:'-|- I
| s WHITE STAR LINE oo |
| I :T .
| 11---r I:| >0k ieds l.|"'|." OFr ARV ai-
Cruise Depart-
| | e o 1o JUED) STAR LINE (ionid
: ) | {; way, New York, pdriniy ‘
! 1! hl. I|I il il

Announcing the MAGNIFICENT, NEW

Book:(adillac

DETROIT

st Y Opentng the week of Deczmber 1, 1924, the new
5 L A = H . i 1 I
EE .’I-]'_:-J- . g | Boak-Cadillne Horel, Dietrair imme -'.'..'.I-.'!'rl:.:-lll-.-: e tal’
s g with the finest hostélrica of Europe and America

.IH - Eii s W f;[“i“-iii:i[_:'q:ll ! )
- 3 i3 T in :’ 5 g:!l 1 ﬁ !ig'_i;'%-"- The Book-Cadillae tises on the alte of ¢ -.. fTmer
'-j-ﬂi.ﬂ'iﬂ -:1 H!i:ﬁi'-f’ Hotel Cadillec ar the intersection of 1'-"i- rhington

- T L sk [ ¥ i L

3;;=i-:l '_1“_‘:—_ ﬂ_E_f—.,-:—:_!lr!_J" Besii rod andd Michigin Avenoe. Towering twenty-
: alt e ey =lld Mg g 3 CF) H-Ei;":?-i ¢ wrirics above the street, u--:i--. rwelve humidred
[raidpeiatl3malg Ramypdinaeg! rooma and bath, it 1s the mllesc hotel sroctore in

: ":"'Hig_'l-!.j'_.-l"".!—h:!-ll._:i: lﬂ‘::l-:!i Axmg | he =3

T LD o3 ”—%._:l__.'_-u-_l._ = :?ﬁ“‘

,'.'-*:::-" "’; E:: Sy g 1: -: s: EFrn Underthe personal direction of M Roy Corruthers,

F - | : a i = " ;

"I:ull":: rit = a8 : = :; o0y gy g.:ltr' nattonally recogni=d authorty {n hotel manage-
i e LT S m nl | ment, cvery ficility is provided for extending
_u-u“"l L -'I'-"'-.E_H :‘—-_'.l—-l F | g
i . o 9 L = =!'|:; MAKIMEN. S PRy ON0 SOoMmnore &0 PNsEsrE

i
= | ..-:ﬂrl.. T ] T
3'“ | i ol 2 Ly DILLAC H FL COMPANY VT
'I a | R ' ] "
'uﬁm%?ﬂ- i 1 5 L 1. TOMPRING, R




4 MISCHA LEVITZKI

AT HIS

STEINWAY

i 2

STE

THE !NSTILUMENT OF THE IMMORTALS

HRENL-Of Quict before the
Hote 15 =.I:'|.l|_|-.. the concert ]JI ST AT
swifcly all hus penius, s spirit, s

And there is scarcely a Ercat pranist
Liszt who has not drawn, in that
moment, new courage trom his utter coohb-
dence 10 his chosen mstrumenr—=the Stoin-
wav. Padesewski, Holmann, Levirrki—these
and others of l',r-_-JL rianises know homs
e rf- ctlv the ‘:Ln inwav translares the mellow,
cri harmmomes of Schumann or the sharply

.-__ll I..
ctc !'.ui roulades of a Bach fupuz. They know

]-'-.II-'I.I-..JI ..... iC I
h"'-.[
shals

ck1ld,

SITILE

how the Steinway ot a touch becomes a
singing animate voice, instantly responsive

demands.

t0 the most extraordinary
This knowledge of the supenority of the
teinway 15 shared by the ]'".l:'-"'L' at larpe,
For the great majority of Steinway pianos
1y - ]:.1:;:.”.-:._'. on limited ncomes and for

K

URASSHmIng "1 HNCS. ’-5 a matter f‘f}"'rll 1ple,
it has been kept within the reach of o 'CTY
truc lover of ndnlc—H:uiJ at the lowest
possible price and upon the most conveniens

crms; Fach uI the various models 1s a true
reinway. And each will recurn, decade afrer

decade, Iu! measures of pleasure aad delight.
ou necd never bay another puano.

i

-y r.lli-I

by

[Prtiseay desler iR Jour CORTRERETF o fua
i .|.|I'|'.'I e N T I""..i'..'.l.ﬂll' H#  fifne j.'r_||||I il
{ F T aiid rfr balansr wis
¢ exfriied gvor g peerad of twe yeary " Used planos
acocpted 1o parn JI exchang:s

Prices: $875 and up

£ id Erans fartal ien
ATEIMNWAY & HOINE. .."'irE]."";"-"r'.'l."l' iljl.: |

100 East Fourteench Srreee, New York \

s
4 ENTE R o
| HifT :" r"l‘llll'rl

] H
- I'--u' L |-|”'I |-|r- ].r



This ireeisoms of a doses Tine oaks an the sstals
of Jamens Biisa Coomba, Sound HBeach, Conmn,

25 years ago

this would have been a mivacle

In 1920 this tree was badly decayed
and in serious danger. Davey Tree
surgeons treated it skilfully and
filled the cavity with cement by the
Liavey sectional method. Today the
tree 15 almost healed over by new
bark and the tree is in perfect condi-
tion. Ewvery tree treated on the
Coombs place is equally perfect.

Twenty-five years ago it would
have been a miracle to achieve such
results even in one case. Today
Davey Tree Surgeons do it regularly
with tens of thousands of trees every
year.

Davey Tree Surgeons are local to
you—anywhere between Boston and
Kansas City, between Canada and
the Gulf. Write or wire Kent, Ohio.

THE DAVEY TREE EXPERT Co., INC.
2 City Bank Building, Ketit, Ohio

Attach this coupon o vour
lettevhead and mail oday §

THE DAVEY TREE
EXPERT CQ.,, Inc,

2 City Bank Bidg., 7. 5\
Kent, Ohig Fat, OF. "o

Gentlemen: Without cost or obligation
on my part, please have your local repre-
sentative examine my trees and advise
me as to their condition and needs,

RS~
“four ‘frim&s on oulgetng
steamers , 10 hﬁt_ all the
way 3Crogs. * ’?m' business
openings, [ur’ch.h-,rﬁ ,r-::ﬂj:hmg
5 Tast a week, Tlowers Jor

M %ﬂ‘nﬁﬁd. OCCBE| o

ke -F:.J;_mrr::nf price list—
Send I 25e fa¥ G

af_ildﬂ i riztural calors
e oney WL pf¢d|£¢d o first order

ﬂ e delivers t:mﬂ 1t }\uw}avl&_

#:rFH'.-n.l't 2 h':"'-'nﬁ I.'I!'II ﬂ'ﬁ? -:!'Lr'l-rll ﬂl.'&"lf'!r'l.
4he warld able re rz:--tuhir o whem

il tmr'rsL‘ wr n.-r ?‘E H-" ot Cable,
fﬂ AR tm:!:u'[nm :Em' y 'a-fm" E'u:.Jr::

CHLING

* s
R 1elagraph Tlarist of Henhorks”
735 FIFTH AVE. ot O™ St.

[taghan ?@’.ml: 8060 »

PALESTINE—-EGYPT

The Lusury Cruise, leaving

MNew York, Feb, 4, 1925
iy thr famons " WOTTER Dk A8
EFenrts Cruis | Uedirehe Haijl iy
AMEN A L™ pwm milidg=thsi
The "ROTTERIDAM"Y
24070 vt tegustet, ¥7,190 & .-q-':-:|.1 rIiEGH

H 8 0 worhd swide rerratation & the magnifices o wnd conatoer of
lrr A0 imee e, rll'u: ELF s r-"'l nee i hEd disjmine and
thig lIIII.I|'1 mandards af servece @t WA |l'.|'|-|.' on bhoand

ot daws |_|-|' Dafightfuol DHvirsion
ITINERARY ncludes Mupdeirs, 1I..'-."..'I.-...:.':-..'"-.||r_l,'_'::—.”l||.r
Alglere, Tamin, Avhueie, Caipuians tas £ vthar Mok Laad anel | I._.:='..:
||u winmd the Ry s, Canefully ol r--_ -|_1_|_-. vew Eotcurtadisiie, S o
¥2 by batopw.  Crmme Hinuedd o 5% mmein,

Awmaticam EI.FIFH-I Cumpang aarzls rluzh-nm #f shory Excuie=m
IHusrrueed Folder V"N on reLjtiesl
For chuice selectios ul stcommuodatinns make |||-r|-|.-|.|L- LIhAtY

HOLLAND-AMERICA LINE

=2 1-24 Siate St., New York 1
Preiton "hiled=inhia Tiitdrerph -.'l- -1
Wibdiraip=alls i ra e [hrtpEt Atlenls. o
Pttt la Mo O irlisip Bom From rses

Mt real Torisrta Brewiein Uy
Of wny aziborized Sfeamihin Agenl

“"Mention the: Geographie—I1 identifios you ™



— CRUISES—

WEST
INDIES

If vou plan a brief winter holiday, no field will prove so picturesque as the
West Indies, no journey so div erting as a cruise, no West Indies cruises so
generally complete as ours. Two rrnmtﬁ we should like to empimﬁue— QOur
ship, the 20,000-ton ' Reliance’”, is the finest ship ever to cruise the Carib-
bean, and ours are the only -[‘_1'1.115['5 circling the West Indies to include all
shore excursions in the cruise-price. The routes include Havana, Jamaica.
the Panama Canal, Colombia, Venezuela, Trinidad, Barbados, Martinique,
St. Thomas, Bermuda, ete. A fortnight's cruise, to Bermuda, Porto
Rico, _I'mﬂam and Havana, sails January 13 (8175 & up).
Two longer cruises visiting a dozen or so ports, sail

January 31 & February 28. (3350 & wup).

A Delightfully Novel Spring Cruise
To the Mediterranean

Salling Muarch 28 on the "Rellance’™ for five weeks in Madelra, Spain, Alglers, the Balearlc

Islands, Tiiks,

Sicily, Naples, Monte Carlo, Nice and Cherbourg. An ideal spring voyapge,

perfect as a prelade (o & summer Abroad, 5525 & up.

Other Notable Rayvmond-Whitcomb Cruises

Round South America Crubie—5. 5, "Resolule”, Januaey 24. 5925 & up.
Winter Meditorranean Crulse—5.5. “"Samarta’’, February 5. $875 & up.
Suthmer Meditorranean Crulse—5S.5, “Oronsav”’, June 27. S675 & up.
Midnight San Crudse (Norway) —5.5, “Franconia'', June 30, %725 & up.
Round the World Crofse (Incluoding Australia, New Zealand, Tasmunia)l —

NEWYORK
I"HI1LA-

iHE LN
CHIC GO

=, "Carinthin™, Octaber 10, 52000 & up,

Send for [|i"l.'l-.:.l_'[.'-.| '."‘:-ll‘:[‘--','.l ins, Travel Guide £, CLC.

Raymond & Whitcomb  Flscisco
Cﬂmpany i B

Fxecutive Offices : 22 Beacon Street, Boston



Why “Not a Trip to France

instead of a summer cottage?

Ared e vod a4 bz tited of your cottapge a2 the
he g li—the chatter from the same ald crowd?
1 omn camp 10 the modntede?

Why noe Temt poth places and go t0 France
rhis SOimpeee ¢ "-_|'H::...‘| 4 weck o g0 1n Pars, n-
rortratiaral caputal [ oifF all EATVETY- ﬁl‘mp em rhie

Rue de la Pux. [ide -Juf-J..'rm e r.tu: chae
restineants in the Boy. Enjoy the plays, the

races, the opern
Take o maroe £ |:i'|||:|-|,._1|| e High aisd
fovedy meounmrans of D |J.'|Jnm w here the litele

J|.|.|-||l:p|'_|:_,_.} 0 Che ot urt|1: worhd, and elis
bells of the monaateris=s chime dowo ¢ ||:'!|||_|J'-:

and the pessant childien grecr you with 5I'|:r
snnbes aned buynches of sweet Bavenader

Lro b Maone 56 Michel fior she theall vaperh,

and sor that shining wooder BCTOSE Ihe I.J-J..,
1.|||: wands, Thiok of Duguesclin sealkis che

imidnight streeks of Rennes—and Tittle Jeanns
[¥ Are mecring her king ar Chinon,

Kk ¢ |q.|:|.r'i,'r||_| e o the FII:....I.]J'.: af yoo
Arlanne cronsing. Walk into Frarce a8 the
Frerh Ling gangplank in New York . . | ar
Havre, the port of Paris, pase andcher gange-
i lank . . . then the baat train—aml i three
bsars yomi g o Parms. ‘Eaviest and by far the

st et jovable way o make such 2 erip

Jrench Jine

o '|=|! A Ler i i i.'T"q'I|F].|I|JI|'|,|'lI' S Nppts Br  MoreYrrd
howy amd e se Fr e e e i f ].l..'r]'l.n..l']'rll'.'ll:'l.i_l.l'u
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Its Summer Now
in South America

HY not enjoy a delightiul
vovage to tf‘u: Warm, sunny
wonderlands below the equator!?
Tall palms, flowering trees,
strange planrs—a land radiantly
beautiful under smiling tropical
skies, The Pan America Line will
take you direcely to the most
interesting places. Rio—a cityall
unique—gleaming blue seas—
romantic gardens and drives—
charming hotels on the helghrs
of Gloria and Santa Theresa. See
Montevideo and its beachresorts.
Visit brilliunt Buenos Aires, the
Paris of the western world.
Send the coupon now and
learn abour this ideal winter trip.
Every modern comfort for trop-
ical travel is provided on the
four white sister ships. These
L. 5. Government vessels are the
finest and faostest between Mew
York, Rio de laneiro, Santos,
| Montevides and Buenos Aires.
Regular tortnightly snilings with
Rio less than 12 days away, Get
all thetactsnow. Clip thecoupon.

PAN AMERICA LINE

Oiperated for

U. 8. SHIPPING BOARD

EI?' Munson E-‘I!I:il.l:ll‘,ihi ]_'I:I:II:.,, Managmmg Operaiors
&7 Wall Street MNew York Ciry

vir %yricr dpiyal ([F 14

Ta LU & SHIPPING BOARD

lni'EE- HEH 1551 "i":'ulhi:rﬂcln_ ..
[emse sepnd the mew lihrerruoed bowd lers groane ergwel
fectnabout South Amersce onidfull pnformation abaoust
(44 3 .l||.'_|_'|l..|l eriE Mais Momesie Disse Ti |..|_.-..'.!:I'|: wrill b
ulipeis There wil| b= Lis By fimeey
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ASIA GOES

Change wacks fast in the Onent!

Thete are trolley cars 1a Pekin. There are telie-
phonén in Tokio, In Hong Kong howses any] stiweta
are aiectrizally tiphited. The “nokaha'w® is iving way
to the automnbygbe

Chinansen are eating American breukfast ooteals
b=y Ty :m.:-'i.:n_; Arprrican cldurernes_

And now comes news thit a new chewing g
has besn created especlally for the Chinese trade

Anian, ooce looked upon 52 jost-a place from which
ta import sllks and cutios, has goope to e,

It ebght veurs Chins jumped from twenty-sighth
tey fitth place smong wotkd buyors of American goods,
It ten, Japanese imports motessed threetold,

The Putch Fast Indien, the Maliy Srareas, Beitish
Indis, Clhioeen, Seberta, Australis and the Philippanes
ate enper foe a chunoe 0o trade,

Ay the Paciic e three<puntters of the woeld s
wople, white men, blick men, yellvw men and
£ O ETEE

Year by year their buying power grows,  Year by
year they look mare and more oo America for mang-

facttired poods of ail kands,

A commerce destined to become the greatest m
all history, alreidy amoenting to hundreds of il
Liemys annually, 75 to b the henvtege of certain yourths
ful e in the Pasne Morthoness.

And the names of these youthhil cities, looking
hopefully westward acrom the kighway of this
eaminerce, gee Seattie, Portiand, Tocoma, Astoria,
Varneouver, Bellingham, Everett, Deemerton, Port
Aneelrr, Uiray's Harbor, Aberdeen, Hogmam and
Atmcortes

They aon the ports of Waskingron and Crepon.

TO MARKET

T bierare the rators outiets (o Amerizan trade with
the Onent. For they are nearer by sveral dayy’
saclitig than the ports of Califorma to the chief
rexnits of Asia and the Rlands of the Pacihic. They
pre nearer by roil oo the Atlantis Smboerd, They
ure endowed with harber fecilites anparafleled an
out Atlantic Codet,

A the Pavatic MNorchwene, ol whach ey are e
commercial capitals, the states of Woslstngton,
Chregon, Montana, Idaho and Wyaming, has tre-
mendous industral resources — Ralf the potential
water power of the Ulnited Stares, hall its standiog
vimher, hillione in foods, metals, coud wnl oll—to
support this commetce

American industrial endorprise 18 roaching weal
ward, for in the Paciic Northwest it sees it greatest
opperiamey now!

Table of expores from the Uhired Seares,
shonwioy propocticn sent (o the Cnient of
the articles finted

{Bis o 1oz fgweet of the For Extie Lhvoom

LY 5 Lscrr=eninl L cemeners |
Chamreties e
Wire nmils L Th
Fwwelld mai filine e hiE
Alads r_-i!E
Teananiiss|on Bgairrmak W
Power .1_|-||_'|, r|r|'||'|_' el it p 1™
Crenerut s — 3
it b g i 479
it nachires 1S
[ ooseruicrion machinery 1%
hlogoryelen e
Moo i
Essfar imaeras ]';!E
Mrralremark i ez hene Py
.|'|.|:|'|Jr|'|1|:!"||r‘| f:ﬁ
Srnpctural wiezl L
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¢ THE PACIFIC NORTHWEST 3*

The Chicago Burlington & Quiney RR: gl
reat Northern Ry ilingio

«Jhe Northern Pacific Ry
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AND THE

WEST INDIES

Al the comiort anid laxury of Cunard
Goean travel

the renowned aceom-
modations,  egoipment, culsine and
service —may be enjoved on twp

calightial thirty-da
Caribbean Cruises
sailing from Néw York
Jan. 22 and Feb. 24, 1925
irfe 1He & -
T wscania

of the Cunard and Anchor Lines.
Itinerary includes Hiavana,
Kingston, Colon, Cartagena,
Curacao, Lo Guayrea, Port of Spain,

Barbados, Martinigue, St. Thomas.
san Juan, Nassau, Bermnda.

to EGYPT and the MEDITERRANEAN
3 5 MAURETANIA, Feb, 17,1925 |

CUNARD

Jend AHE I_I DR I oeer

=EW YORK
o eunchies anad ."|.|_-|'r|.|.__.

r & Drosdies

WEST INDIES
Yamsnry Xind Felbruawry 2 %
T'-'- L) Coulses tor_the IO LS Carribbean by the mags

boEmt L seA . 9.5 rona duapnlssrmias Bich crides £F

r Hibctady, Shaiy recyrilcmns. Plorss $2580, w3

BERMTUIIA
The  Spwevirasnon's Turadise" galf, renmnie. barhing, et
ondy #3 hours from e Tore WWeekly sl gk i
palmrial trenmasiznee Hoer ARsocaras. lads S8l up

Eeye ExErne

LT Jerr |_'_;_;—_|_|__-||.| .!'.'.--“. i

*The Comfimt Route™

AL L

THEROTAL MAIL STEAM PACKTT COMPANY
Mew York Bpman Porretareh Checngor Lhrirnds

Clhe Hotet

BERMUDIANA.

ilnnagar, The e

iRk i Che hew oat BEtrmmmoelimms . ool Bivd. it

W) Pyl T rralE. i Furdisss armosrs

| t of afec] sl Bions un (s, Tlaek "YW ™ B4 Wik
1 MEL Al bRl Bireat MEn Tork

GATES TOURS to EUROPE

bhid pnd wpe Soilings Maroh
o Aupget. Lo | oare are donoesd nndg ‘

ik Bt U alus

mannsech by akidiind cajmritn with ovws 31
¥ EIETE Gl brm ved fLL e e

e miarm yom 2ol (0711 bk Jist, ""Huow Lo see
Forops= st Noderate b baliee lecifeng
i wanrr Fierogiesn Lidar . It FINEE. Welas
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why 460 000 people have moved to

alifomia

in Five Years 5
AT HE PLACE to succeed 15 where athers / 1\\

quceeed.

||-, Every L :;::;|| I:.'.l.|:‘.--|'l'|:..|. |_'i.'_:-. ',Ir'.:l CLUATETY
are people ke you—whn, with moderate ro- | Kau Francivs,

— II-'I'll. |I"-Ia.

sources, have succeeded better and are happer
here, They know it, they sny so, their bank books
how it. Al vear "round their roses: bloom, ther
craps Pl their chifdren |!|.If. inat of doors

e = Pl T T

|:I.'|:|."'“:r.'l'-'-'
St 1A 0TS 4
Fa e s

= = r i i i 3 l-_._I|EI-|_I'1_._
Fortv-foar thousand miles of |-’:"l'|;1"_"l"'-] I'”Eh""”":'i

i cttv and coentry treether. 'The heart and cen-
eer of all this tlll--.l-'""-'-.. e ustrin] and .'I.E.‘IL-.J'-
bl |i|-|_- :.-.: '.";_tn_ I:'r:lllll-.l'r- a CiTy 1h.1.!.' 1:‘L1.|.I..-.i il.i

American cities in per capitn weilth,

"W here Life Is better =

What dis you devire fam: Tife? Cilifvmmns kave rwos
Hoe sk depositi of the average Asricrlcan. They apctal
mare, save more, Hve letter, The redabun? Gireater oppor-
wnity for peopie with & moderate test egg o geT abead”

I you can mugesed gnd save money where You 4=, bry all
mreany Al eut what Calfurnia can do foui Yo, Nloee Chan
3 g ety peninle already have wrprten fo Cildormlane Iscg a
mom-prafit argarianon deveted 16 the pouncl e eligrment
of the State, und have reccrved theillunrrated, iuthoranive
e e ..|_||-r L=l fearmia, Ve bepere it 1s Betiet " Thar &

fiay Jeiad you to jprea ter ninterin i mocess, grenier spperiul 1 8

gren fiee i iiiEne ol ':|'|_'_ e TrREE Izzr 15110 bz bt FIII

it the coumedt mnd mail e e Caisroswians Iege San

W ere Life Ty Betier™
— i ;.' IFFELE L

! o =
I....-. 2H F &R

They came. they saw, they stayed

' h?(.ﬂ &h_

jFI‘I’I ]l"l' TR 4 -_I. ..II L e STl JFF’ L'J'ﬂllil rlfi' idi i.l]lll
St — ewcprhiv frani berrery b Cadtfirnaam Jme,

[ p——————— R B e ————— R

HT e i e L fos TS wis Batachih i G | MAILL thia couem for FREE BOUKLEL abeusl fife in Califormis
B Al i & i Iul_.. |.:_|.__ 1% r\.:.-! =i jEiiid HF BITTER .I | SEE T I--l- ! : - L *
Vi ppar s e A E s Ligi Doiasd |iess wpiel planted (4 1 I i.' LR ! c M'
vt okl LAs panr ol e lasweam e Ll wliaen Jali=itN nal :
:'.'_rul i ipim el Ui Y el Liikn allali el ) 3 hﬁfﬂf'}ifﬂm
|| Jl. ]I_' o -l _|'. TR LaArTy LT | IllI | T ::.l el i EHH w

yudud #prll yeE mE pluiiijine i £
il [ N . S iy . o ,"--I_.,.. T itk . Irhl--ql|-|7!l-|'|=.-|.|'i'-|I'.II'-IT".Lr.I.rlIl.ll.I k.
--.tu rln-tlenﬁ |.|I.|£.'. "|".|I|L:I.:- : -I-I:I.-: | immt b :-I . .||I..II Plowrsr weniad e “Caalifiremin, W kv Life i Mletres™
frult e than 1 olld om S i.--*‘- cliiblar Beak pRl jIF VI TE I.'_'?.-’m;- -
i TEs WP I i Trakn W lanwe liidlsd FEEA e, ™
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at Winfter

Cier out the atexmer Erunk, J'.l-| mbenty ol

ILETTRINEET o !"'EiL"J-.. FHEEDE VORUT IIEEreis - FEIRVEAT,

travel or steamship agent for a ticket dipedt &
Hawaii—and laugh with w st winter!
In 2 week I &L

"1 Be splushing in Wai-
kiki's voluptwous surfy plaving, resting, dreaming
1!

i | ]
tn the land of ropic Rowers gad soft NLELEES (RN,

..'.:||||:|:'|_=_'. LEFREIE f::;- -
i, dnter-taland crusimng—all o .
= af the UTnited States. Yo

cantc spectacles i Flowan Naional Park, An

Ulnetedd Bfates battle foer will maneyver her
next April, May and June, Muak

hotel Feservations MW vou would »

¢ FLENTIED Ak

|ajands then, Hound trip may be mace o 700
g ek tramsan Francoeo, Los Anpeled, Seatt]e,
Vanrouver or Victona, H. U, allowvin
twao weeks In Hovwan, for 300 O Jpo0; COy

ering all necesaury expense.

] I | 1 » 1
For Hd | informacion with Blasr s

it coloes, WRITE NOW_—

HAWAIL TOURIST BUREALS
212 Monadnock Building, San Francisco

[ I‘_ - 'F =k, lie= -\.:.-_ll.'a g L h

~ @ aJanuary

W Flower 5:11. en/
Ph

0€nix

.+ .[oses, sweet peas, sweet alys
sum,oleanders—Howersevervwhere
blooming 1n Phoemix, waw.

No frost, no snow, no fog nor
cold, biing winds—just sunshine
and verdure all winter hmg, and we
want to shire them with you.

EI'IHI' {n i'-'|1r:|i.'-'-.F Fai—¥1 ¢ Qifecs
gopover e roate ta the Paciiie Coasr. Down
here the ar e ke _Iu.n:, ane all ourdoaos
calls, 'We are polfing every day, soe, and
fpal E'.'.j:, and e 1|.'i||g. W hy not conie—-
-.'|"!Il:'liiJ|'l- lI|-1i-rI||.'|.‘: P:I.."H. [y

Come and picnic with ws, to the momn-
uing, or Roosevelt Dum, or to the Deserr,
Lrive over the siabe, scemic Apache lrail

Highway—:the thrill of a lifetime!

Wite for fee booaklet TODAY —ient by
return mail so you ©an declde to
mamth, We'll miake all mrrangements— hotels,
gpariments, bungilows, et

coune’

ﬁ!r-l;.‘-::'.‘i‘.‘: il :-'I'!lllla"l:'.i.-.'ll PJIiI'-I: lr.d :':.'.II'I!'.I
Fe Railwavs, Winrer tourise

i
m—— TSy e ChvE,

Phoenix-Arizona Club |

Ty Chesrbof of Commernss Bldp., Phbenin. Aris |

L, . ]
I

Flemee ==od my copy of & Placnzx, Wierr Binie-
Wreer Lomis,’” by retarti
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fast luxurious service to

California

LOS ANGELES - SAN DIEGO - SANTA BARBARA
Commencing December 28th, 1924

Golden Siale Limited

A completely new, de luxe, all-Pullmon tram. Most madern
sleeping, observation, club and through dining cars; lounging
room for ladies, maid snd manicure, two baths, barber, valet.
TWO OFTHER FAST DAILY TRAINS—Coaches, rourst and scondard
sleepets, and dining cars. All tralns leave BEsstern terminals from Roek Island

stations, and Western terminals trom Southers Pactlic seations—via Goionse
=1a1e Rouvri—rthe shoss, priretesting, mrild -weasther, lovw-aldionde rowse.

Cirmmadivws bivege

TN, STrEEin o, For comiplete smformatsmn, address officr searend fo you

mizisf

I.f"% LINES
4 ew York, 16% Bronadway Chimgn, Souathern Pachic Midg. Tueson, Score Bllde.
- El Mo, 2060 Month Oragon 5. Los Angeles, M"achc Elecirdc Bidg, y

odut surT ISl bazps
i i igted witdin Tl
piuaiizz il tertidineila

Thimagh dimimg o,

bz realy to s

it T L |_I,||-.IJ.|.|'|I'L
bng wermary

State Rou

AT CRICADO @T.LOUVIE MINKEAPDLIR BT PALL JCAMGAS CITY
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LittleMistakes | __ "

NOW 43 YEARS |

|
In Engll Sh WiTH the New Year, the record |
of 5. W.STRAUS & Co. becomes
Make Othem‘ludge 43 years without loss to any in-
vestor . This record, involving
You unfmrly the distribution of hundreds of
millions of dollars of safe securi-
| ties, merits your attention, be-
cause it points the way to safe

investment. W e sugzest that you
investigate. v rite today for

BOORLET A-1508

Yoo gre siccd up every day
what yoo-=ay am] write. ||||
wirtls vou o tse, how you tise
them; your spelling,. gruHtmar,
|-'_1::::tu:L:i--.-|—‘.||-. ne tell the meas-
ure of your alility, 1,r1_|1'|'-|:| =

g, VT |||||||||l|..,r| te cfe .,||'.
"..II mihvilung else.  Your B
sh savs to all the world, "I.hi»

ih what T il SHERWIN £Un'|r S \\_"" <:5-‘1 R "\LTB & CD

How Poor Enghsh Hurtﬁ Y:}u ik z |
B T T itz el kg |
III.:-:I.I.||".I|:.|.__::I;I_I|.'.-”I:IE:I :.:I.I-:. Il.-.l.-n_n-!_. i..l:l: :I I. rl Ir;-:lll-'ll_. -.'.-.-;:-.-L o I;.I.:"'I t ' - '-:I."“::' . rl.l. AW

(o MR Uik b s Tncking b bmstion and cylturs: 8 ‘ o o
iy s i B W e e Ml BTl o P 43YEARS WITHOUT LOSS TO
Al = a~:".'..-'r"..'-."..'-'C:-.-'{ -.-E-".-- Vit O gt QM Tenen ANY INVESTOR
b | Sy s ™ |_._.|., if umly ||| eyt v e v v lae e -|..|_----. / a - e
vhe smn 9 Fewisd Engllily bii mii Lengics iy ligianris: = ———

15 Mlnutea a Da
Perfects Your Enghsh CLARK'S 5th CRUISE
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afiill fiemited 3 Prmpikalibi deviaw whirh susedld v sibvis o 5 i LT LIRS Blaiailli, .|| i, SurEl AR EE, Iiprromdi.  espreid " 18- dawp RETR

maiiEling mastery of Kigllalie Mo bas thismn pelde 51 che* Hink ki, J-..":--'l-:ll. Aiheng, Mapies, Brwrd, wiils Fiooene stepoue i
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Famoae for ite balmy sumsdvine that has §)
Sherwin Cody School of English failud cm anly 75 dayain 14 yours, Cm |
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and rhe aparkling Bay anct Galf.

Wonderful bazhing, vachting, mo=

toring.  Crenr golf, fabing, tennis

yvory ceorentsnn for voung and

old. Ssmuprons new ol and s

cormmmundatiorns of gl kisgls. Write

for inseresiting ookl —ass BELT
glasaliodu.

Address M, B. Dillman

Chamber of Commerce

St. Perersburg, Florida
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of year when colds are most prevalent.
Seecls are nowe bemng sown fur deaths from
preumiatia that will ecour in January, February
and March. These discases which hlot out an

II‘:'.]K out for Jammry colds! This iz the time

average of 150,000 lives a year in the United 5

States and Camada fre-
quently develop from
replected colds, Qur of
every =ven who get
PrEUmOniL One . Person
diez. As many people
die ench year from pricu-
monia 35 from tubercus
o=, Year after vear the

same thing happens,

Do not neglest a eold,
A cold in the bead 1s not
a simple, miling annoy.
ance but @ real isenne
with a medical name—corym, Tnaddition to the
danger that pneumonia may develop, & cold often
lzada to chronie catarrh of the nusal passepes, to
ear trouble ending in deafness, to chromic hrone
chitis-and infhmmation of the bony cavities of
the face, A neglected eold may even prepare the
wiy for serious heart troghle.

The first noticeable symptoms of diphtheria,
typhoid fever, measles, =carliting, whooping
cough or smallpox may appear asa cold, A person
suflering from what seems to be an innocent eold
muy pass on tosomenne else g futal attack of one
of these diseases, I you or your chaldren are
sutfering from colds stay awsv from othet people
until you are certain that the “cold™ 15 not an

“Jusy m ol Buas what will b Lend ol
=The first signs ©of in
b, indd sdbior dongereus disezaEs

are olicn misraken tor " just o cold ™

Fair Warning!

infectious disease; This
decent precaution: will
Prevent  many  serious
epidemica and aave
many lives.

Aenld isan inflamma-
tion of the mucous mem-
brine which settles up-
on the point of least
resistance—the nose,
throat, chest, or gastro-
intestinal tract. Sudden
changes In temperature,
drafts and exposure to
damp and eold, bresth-
ing stale air and strect
Uust — these are direct
causes of colds,

HuenTa, pmeit-

Lack of fresh afc and
suficient exerciss to the alm and bod
healthy, lick of sleep and rese, everdndu
pence i rich indigestible  food
—these are indiect causes of (

ﬂl'l!l..f_i,.

To tike ¢old easily is to advertise 1{-1”* e
that your living habits are wrong. §'~ \.‘Fﬁl

By following simple health rules ::__J,__..:_‘;
yortdire likely o keep well. But % <8

if inspite of all your care, yvoudn ¥ ,{;
tukeacold—donottreatit lightly, {#‘5‘.“

not a sign of weakness bur a 4
mark of wisdom nevertoneglect | paa)
a cold, ﬁﬁh

See your doctor, Remember, it is fd

The smponi of sberntegiom in large busdneas
entablishoaessra ia o roaliprd dasmeil the facis
sre thoroughly reciewed, mmon colds Bre
among the chick sources of Lo oo f 1ime,

Ina of abaur BO000 clericol emplovees of
the h!:g.rll: litmm Life Insdrance Company ui the
Home + records ahurw thet colds which ine
vidlve disability for work sffvct 2 owt of every 5
employvors dornog che cowrse uf a venr.

Aunqang sibual children, aoldi are probably the
cause of more shsetioriom than any other illncss
—with comsegquent failing bhack in grodes pnd
CRITH eapense In the THE raver,

Medical supervision of schiools s breoming more
thaorpugh foos yerr oy yeaf ancd i doang neiizsh 1o

preven] serlous epldeosics wasl thus aeve Lves,
Marenis sbould coopersig with school nuthoeies
m working to stamp oot theie minor dlnesses
which treguently have fatal conseguences.

The Meoropobitan Libe Insirance Company bos
prepaired 8 pamphlery, U Preseation of  Pre-
Mipcila ™ whilch will e ehailed free (3 gvieryone
interested in goerding sgalnst this dangerous
disease whi
in the desth race,  Send forit

Premimion i glacdly
mrgentzatipnn OF perindical o repdint this page
whesrry ef L muay serve the interests Of COMLikizs iy
walfare.

ch ranks second oniy e hears disepye

ven it mny  fadiviilaal,

HALEY FISKE, Fresident.

Published by

METROPOLITAN LIFE INSURANCE COMPANY ~-NEW YORK

Biggest in the World, More Assets, More Folicyholders, More Insurance in force, More new Inaurance each year

"Mention the Geograpliic—It Identifien vou™



A new Victor product
The Music Arts Library of Victor Records

Just as a certain amount of reading is part of everybody's
life experience, so too there is a proportionate amount
of music with which every man and woman wishes to be
familiar. That is the kev-note of the Music Arts Library
of Victor Records, six volumes of which are now ready.
The Music Arts Library of Victor Records represents a
great variety of achievement by the world's greatest artists,
and provides a wholly new outlook on the collecting of
recorded music. With one exception these volumes, finely
bound, printed and illustrated, may be obtained for the
price of the records contained in them. Ask the nearest
dealer to show you the Library, or write to us for a
descriptive circular.

A Real Victrolas are morked Victrola

2, Victrola

£ e A Victor Talking Machine Company. Camden. N.J.
THIE “,*;E!:E.:ﬁ' DKL Wi Tafirmy Manboss Cw. il Tereds, Lk Slaniiel

L by prery -2 o e

IR
g g fish

iy fi-d
Il 1 b

Cne of
the volumes of
The Music Ana

Library of
Victor Records

Victrola Mo, 370

bMaboiarny., 83733
elecetir. 315

oix volumes now ready



The soup when youre hungry

Dip vour spoon into
C.umpbelrs Uegetah]:f: Enup
and at once vou'll understand
why it enjovs such vogue as
“a meal in itself.”

For your spoon will be
laden with vegetables, either
whole or diced. And with
mmvigorating beef broth,
cereals, fresh herbs and
delicate spices. Thirty-two
ditferent ingredients |

How tempting its [lavor is!
What a substantial and
Eatiﬁf}fing dish—luncheon,

dinner or supper!

21 kinds

12 cents a can

Comea what may, | lead the {ay,

| shine in speed and grace.
Fram Camphell's meal | get my zeal
' et the winmng pace’

@ﬂf
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NEIGHBORS

When Epllmm E.‘rnﬁhjr made a clear-
ing far out on Valley Road and buwlt
his house, he had no neighbors. He lived
an independent hife, producing on the
farm practically all that his family ate
and were. Emergencies—sickness and
fire and protection of hin homestead from
prowlers—he met for himsell. Later
he had neighbors, one five and another
cight miles away.  Sometimes he helped
them with their planting and harvesting,
and they helped him in tumn.  Produce
was marketed in the town, twenty miles
dlong the cart-road.

Teday Ephraim Crosby’s grand-
children still five in the homestead, farm-
ing ite many acres. | be next house 1s
a good mile away, But the Croshys of
ioday are mot isolated. They neighbor

with a nation. They buy and sell in the
far city as well as in the county-s=al.
They have at their call the assistance and
services of men m Chicago or New York,
as well as men on the next farm,

Stretching from the Crosbys” farm
living-room are telephone wires that lead
to every part of the nation, Though
they live in the distant countrysmide, the
':mﬂ::jra q:nj-uy the htn:ﬁh of national
telephone service as wholly as does the
city dweller, The plan and crganization
of the Bell System hias extended the facili-
ties of the telephone to all types of
people. By producing a telephone ser-
vice superior to any in the world at a
cost within the reach of all to pay, the
Bell System has made America a pation

of neiphbaors.

% AMERICAN TELEPHONE AND TELEGRAPH COMPANY
AND ASSOCIATED COMPANIES

BELL SYSTEM

One Policy, One System, Uniwversal Service



wr  Spmplers Old and New,
llustrared booklet.
EOH RliITEnE,
evival of an art of
Wt H i W SRR

irliden ¢
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Whitman's Chocolates are not “sold everywhere”

We endeavor to serve the candy-lovinge public by
establishing n sales ngency in every neishborhood, but
all these sgencies are selected and each one is supplied
direct with our candies-—not t]]f:.'r.i'f_{ll. a middleman.

The Whitman agency i ustially the leading drug
sfoTe |.:'l|._|._ ause thi di U store now T-I-J.d'j'.'-i is one of the
[T |=-.1: pProgressive service stations of the public.

You may expect good service in every store that
shows the sign of a Whitman sales agency. You may
COUND UPon TECC Rt ls rfect chocolates there, in et
fect condition. You may go into zny Whirmnn
NECNCY, EVen in Temote pirts ol the cotintry, and |"1_1':.
candy with confidence,

The agent is authorized to give the broadest pos-
sible grLarantes of satistaction with every F'J.u:k::-i_!',u of
Whirman's he sells. Qur printed guarnntes covers
every Whirman product.

It is in the interest of better candy in better con-
dition that we confine the sale of Whitman's to one
convenicent store in every neichborhood. It is worth
the while of any candy-lover to find that store und
specity Whitman's.

Then gt the crizical moment, when the pockage la opened,

it will prowe your good fudgreenl ah well as your good mtentiome

W hesher you select The Sampler, The Fussy Package, The
FICIRLIEC ]-: AL 1 ||-.I]|'|.|||I..I.'.'. kr AR Ol I”_" i rI-IE' 'i_l‘-“ ..III"l" 'I.'Ir |J|-

Vil Y PickE -|-w-uql..J thist yioriie Pood. tilibe 1a ungQUEstIoni e
STEPHEM F. WHITMAN & SON, Inc., Philadelphia, UL & A
!"-;.'ll 1|- |:r: l:--lllllﬂ ST T PR e
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1lake a Kodak with you

When nature beckons, Kodak calls and vou

put the scene 1 a piururu. It’s all easy the
Kodalk way and pleasure a-plenty as well

Y X gou o R -
i I;I: rJIll--'I._l ! |J:IlI irtt Jl‘ll. Fifid f.r.'- - .:lll I-II-.' LA f |II!

Kastman Kodak Company, Rochester, N. Y., 1 xodar cizy




| T'hat winter vacation through coupons

£ ‘
ad=i 1'% -

f_""',,c To go where you wish and do what you like. And stll o have your
'I!;Lﬁ-.-.-.:-u..,'-j-" source of income in your safe deposit box. The people who can attord

Wesee-  to spend their winters where comfort and health are the first consideration
are, in the majority of cases, those who have been farsighted in their investment attairs,
Let us help you plan an income-producing investment program based on the

ownership of high grade bonds,
THE NATIONAL CITY COMPANY

Wational City Bank Building, New York

Offwer = mare tham {0 deadeng
RONDS frrary  Tér ;nf.i‘.ll-n' thr wmirartd AHOKT TEEM NOTES
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You’ll Never Forget the Night

YDU'LL never forger the nighe you

st tune in your Arwaroe Kuwr
Radic, The chrill of it will live in your
memory— the sheer delight of filling
vour toom with living voices or the
musle from #in orchestra perhups a
:.:'ll'l-lJ.'..'ITIJ mllr-n WWNY.
ltn clenr IEI;:';1|:FI:,I11|,:I11II.|: the enne with
which you can bring in distant stations
wHl be a revelation o you, An added
pleisure will come with the knowledye
that no one possssscs  hetter rrdio
'[}.LI:IIII SLELED N,

T'II"'-.:I'. OF 1il."ll:.‘u

Fnatructive liceranure on

Arwaren Kewr Mamsractoning Co,, 4705 Winahiclen A,

Arwarin Krxt craftsmen, guided by
the expetivice of skilled enginesni, have
fashioned the finest materials that

money can buy-into ATWATER KENT
Rodio., You will ind it combines every

feuture that means tedlo satlsfpetion—
urusual selectiviry, sensitivensis, dis-
funoe, 'l.ru_'||um|: andd |:|:-1-|.1! l.||.'.'.:|tl.1|?.

The Arwatin Kent dealer nearyou
will gladly help in the selecrion of your
radfo, Thete is & price, sice und style
I{rE VeV one,;

e uetd
Prnarerriia, FA.
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MW coved Finer
INhroughot ‘

Toie mew Maxwell Eodses
sre even more hand
g el PEropo Pl o,
with wider, leaviler Laok

img lenderi. Mew snd
larger radinrtor. New
hicad lerops, with cowl
lamps on wll modals
Ballorn Eired, asithi arti
lery tvpe woriad sklieeds in
pntisrn | thaisli. ™ ow st eer
mE: #¥Ef =all#r, with

lirges e e il wy ke-rl anal
coRinls & rop OF soer
itig colummn: Improved

upholetery. MSow ani
picce windshiald: cowi
s=mtilmtirsE FamadEdsEzan
lock, stap Hzhit with tedi
LS ERE

Fine as the good Maxwell has
always been in performing
essentials, Chrysler engineers
have now made the new
Maxwell even finer.

Judged by performing results—
by beauty of design and finish
—by details of interior uphol-
stery and trim—Maxwell su-
periority is not only apparent
but forcefully emphasized.

What Chrysler engineers have
done is to get more out of the
four-cylinder principle—to

15 iles tothe
58 Miles per Hour
—__— B&«15 Miles i 8 Seconds

Gallon

effect a happier and worthier
combination of results—than
has ever been done before.

Just what it means to get such
results from a four, vou can
easily learn by driving the good
Maxwell yourself, or riding
while some one else drives.

We say to you in advance that
you will marvel that such
power and performance, such
vibrationless smoothness,
can come from a four-cylinder
engine.

MANXWELL MOTOR SALES CORP., DETROIT, MICH.

Walier Y Chisalir, [regiadrmt st O haromnmn af the mesd

MAXWELL-UHRYSLER MOTOR CH IMPANY

The New Good

MAXWELL

OF CANADA, LT, WENTYSUIR, LN,
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Dopnee BROTHERS TOURING LAR
FOR ALL-WEATHER DRIVING

Widespread comment on the beauty of the car
has not overshadowed public appreciation of
its really exceptional riding comiort, smooth-
ness of operation and long Life.

Bad weather also emphasizes the value of other
features—the unfailing response, in extreme
cold, of Dodge Brothers powerinl starter, and
the snug protection afforded by suitable cur-
tain enclosuares.

A special enclosure with glass windows, which
will provide closed car appearance and com-
fort, 18 now avatlable at h]ighr additional cost.

THDoose BrorTHers DetTrROIT

Plorsae BEdorm-iEas [ CaAaETA ) LT a D
B g WL L o Fe TN LR




THIS WAY OF OIL HEATING
ENDS ALL DOUBT

LCIEMNCE has foagnad
the right way to
bt wath ol And
rated it far uix wearil
NMus way is radically
dillerent frem the aly-
Eahiioned methoda, it
wwirl] st erest Vit Lo b
tubsonl burmes that lias
poived  the  proliken,
You need koo roth-
g ol mechagics o
undoystand it

S0 far na nearly
. | B FT' St ]
pre copcerned there 1=
i heating problion,
Therr hibongreal ways
ENACTly  the pEmists-
tute they ermoy, They
amsell pio fames, “They
g Bo dirt of dijss
They hesr no unplzas
ATiE e T|||:'.' LT
Heag it 14 safe beyond .
ritestiomg,

You, too i howe 6 -
thnaed perence when f
yeu best your home
this sctentific way.

Ome right way to
Fregrin el

Four new facts nhout
oll Butrdmg swere st
uszd by our engineers
Wiy vears ago. They
sre the pow fumeous
bemarnubusal v, T hey oy,
expiuned the ditheul Ny
eied others were huay-
gt in trying toboatn ol

S0 we bndt anooil bafser 0 sccord-
mmce wrth those lnwes, For g whnters,
v, CHLOLMatie has anssrerrd every
demand in thouninds of homes, large
and smull.

The [our faemonus Lows
The first baw wave that ofl wust be
broken up into o ine miss All other
ways violste this law!

Atter the onl 16 broken up, the sond
taw demands that it be heermed betore
it freches anvelang, Carbosn und soot
will surely rewle otlvrs=e. - S0 no
plaees, pota, chamber or any part of an
el burner shonld be inalde yous furnsce
of Fanles

Accerding o the third law, the
pmousnt of wir that &5 moeed with the
ol misst b pmact. Daturally thtls can-
not be left (o momeons s opening of
closing o damper. The ofl buener itseld
must messure the amoant of @t

The fonesh Law i jusc 5s tmporrant,
Oil cannot burn perfectly without
reflected heit So unless the febhox
of your -hestmyg plant 1 lined with

-

Pated for sl seern Every e
afiedlizni mria s feinbecel, Heiguires

s gdtuesdiog. Flaras cheap fueel
wils Cvern, guicr. adoriens. Far
tmiliding i !.ﬂ- wmny efez, Sold on

miiyr LTl

brick, it 12 imposzible to pot periect
L|||'||a|-|"_||:[ll:i1'|

Itisthin way of barming ol that his
mradde the e of tued ol reslly sicoeias
ful for hesting homes. Tt I the
iethed fomand oaly in Oel-Oh ks

Note these exelusive fedtures

There pre othet featrres that make
Ol-ClMatic different from any other
Wesee that boarnn ol

We originated and petfected fve
vears ago  the Williims Thermal
Bafety Caontrol. It put anend to the
ppen ciny desigieed to catch logudd
fuel all. It ended all wearry aleagt
the of] ot lighting or Blowing oot

This positive device witches e
your éntire plant, Oil-O-Matic can™
runt at all, unless {8 rune tight;” Foe
i drop of ol can fiow. The motar is
stopped.  lErdtion §s mhiet off. Thas
enntrol is the greatest advante in o

bther  construciion
atnge our 4;-p’.':ut:un
of the tongr laws

Warks perfectly in
dny goodd heat-
treg plone

Of comrse there's no
cotitirmtit grlot light.
That is too wastebol
of gas. 1t has no ploce
an amodern el urner.
Ol A atke burns
a chap, lowr gravity
el imstend of expensive
keruscne wnd dhagallaee,
This gives you mofe
bar trrsts at a4 Jowaep
cost. T here will dlways
e an abumbarce of
low-grivity aul,
5a, thin  perlected
wavappreved by lead-
i cambustion engir
peers, eesdaall doute
Moo o e feed be
f without thecomiorts
' of off beuting. O
Mutie exn b dsntalled
in any good heating
mlant. Sicam, hot
watnr, vopor, hot g,

Sold on easv forms
— (juarrienteed

The men who nstall
sl metvice your Okl

o OMaricareall trained
= mien. Mose of chem

st graduaten of the

Williama Inatituee of
Hear Resenrcn. Thiy have experience,
Eictlicien, orpapiztion, wrid inancial re-
rponulsiity, They ate backed by the
largest producers of automatic ol
Burniein 1y the world.

Get the facts now, See it demons
stratedd, Send the coupon for 5 copy of
“MWew Fuctz: About ON] Meating.™ [t

dfl arawer every guestion. After vou
tzad 1t you will never o luck 1o Soal,

Wilkiome Ol -0 -Matie Hesting Corp.

Mliddt (VM 2k Taas. Bloaningooen, 1L

Largest Proopeery of dutamurts Chl Deraors
i the Murid = [ealery Evergushere

MAILTHIS FOR FREE BOORI

— e — — — — — c— — — | — i " — —

Williarna ©O§1-O-Matic Hoating Cormp,
Hloomington, HL e
 Tleass wend me st once your bookler,
hWew Factn About OHl Hesting,” giving
full ferrmation about the THE-CkMmic,
uitd apstcial hasertiene pluia for new homes,

e
ﬂurujl'rpl:_

ingr HMedting Tlang (& Seeam, O
Hor Warer 2 Vapor O Hot Adr L



The desipners of this beauriful paper have
cleverly met the demand for a sovelry with-
out losing any ‘of the distinction and goed
taste that have always chamcterized Crane’s
Wrting papers

The smart cord effect, broken with per.
pendicular self-tone lines, pives the paper
character without

an upusual rchnees and

inr-t'rf:_'ring with its smooch

WD Siif fce.

EATOM, CRANE & PIEE O, 225 rirms AW, MW YOHEK
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Travel Fasler than the ZR3

wilh your bound chgmphfcs

H,'[_. mankind marveled at the speed
and comfort with which the trav-
elers on the giant dirigible ZR-3 sped
westward across the Atlannc.

Yet vou can sit in the comfortable
depths of your favorite chair and cross
the Atlantic, or the Pacific, in & mat-
ter of minutes with your Molloy Cov-
ered Geographics.

Bind these wonder magazines your-
self without glue or thread, in Mol
loy Geographic Covers. They are of
heavy leather cloth, deeply embaossed
in twostone brown and gold, and come
complete with punch and instructions.

Each cover s de-
signed to hold six num-
bers, and covers can be
supplied for issues back
to 1910. Price, $Z2.00
edch or $3.63 per pair.
In ordering, please give
vidlume number and
vear desired. Your
money back if yvou are
not pleased.

THE DAVID ]J. MOLLOY COMPANY
2863 North Western Avenue, Chicago, IHinody

The David 1. Mullyw Company

TRET V. Weatern Avwe, Chicagpo I

Eoclosed find & . for which send

I

I pairs of Mollay Goographic Covers I
0

Y ola, Firf wemis I
if | o nw entizely satimfrod, | will retitrn tho covicrs '
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" SNATHE . |
| Aulireas |
i :
’ A




More than 000,000 people
constantly use

kb

AMERICAN
individual i‘?ﬂl‘zﬂnm*

_1-’"

.‘.200 shct:ts
100 cnvdopcs

delivered
to you

—not because of its low price, but because
it hills a definite need in a way which has
never been surpassed by m}bmi}' else

pthin I| & W .i nihs Imnedreds of thi -]-"__F|-!. uf new {eletl
i I een mnade -..'Il! scfibedd o pur plisantle | [ pormanent, sail —

cislomers. THAR ol (t—otore Lo 1 mmeidlon pedulile gre Bapvine _ ]
fine stathonesy by oiail from us; and oot anly that, o ookt Frinted with your nome and

I. Lhem dsive beeny regnlir custonsers fof yoirs and yours - addeess in blue ink on Butler's
CmericanT 3 Ii'-"'=:- i= it sl Fnoeetal] storesor throweh auei Watermarked MNational Banle

=40l el I|| L Wilth slutionrery hradiguarters, the orleingl gnd lgge-

est Jslifutlon of v kiad in the '.-.-.-:|-.|.IL.-L v : Bond Paper

Dur Gnnrnntl:e—‘l'lnl:uy Hack Wiih- Only Butler's Walermarked
cul Question if Yon are NotSaltistied National Bank Bond

I'hin buniness WikE - IrelEfd el LT SN O 1 b AE|8 |:| an'ﬂr :E Us‘:d

I k= the vopme today to ose “American™ Individua] Stationery,
fy
fai
L5

iy il W, g e .

.-:.-|-|--.-m||'!-,.:. I":'”'_II!II_II_'_' .-I..I - i -i-lll-l-.::-l "|L-. A mnaith saeface, ensy for the =i th glide cwer, never

I-I.i.l e |--.-..||_. Y J | WEkLE I.'.l.I -.|-I 8 o A O 1 casbnyy a smmiedpe :-'|| crispe and arketocigtie o 1Y an-

i i ' 1 |
|.| '_'_ '“I'r' ':l - R II;'-'I'-: ‘IJ-”I 'I_|_' 1 I'|"_--I 181 paranct—int whot you would efpect in statinoery
" 151 M £ I.I. !".I.II.. I ute -.u..l.- i WE [RSELFE cxmling three or fouar UWiie TR tudfim ]

ol il the respioiclbiity for pledsing Yoo . : " :
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You Men

Owe to yourselves
these whiter teeth

Y ou know that whiter teeth are pos

sible, Tor vou see them everywheroe 1o-

ity diTthons attem them throueh a
new method ot teeth cleanmige,  Acoe
flhias test @ i ten diy= note what 1
(st ol

Film i1z unclean

[Mat s Al von teel on

wlhien they clean ie ith 1w the Protect the a new dental ern
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with an agent fat
ofter than enam-
armtil scouring. el. Never use a as the film-coats disanpear.
hlm combatant o
; : | whith contains
ved these methods effe hareh grit thnt vou made thes 1est,  Cut
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In the cirel= at the left is one of the electric [
eomotives that will replace the steam cHigines,

10 locomotives will

Elecctric locamotives
draw long trains 630
miles over the Hocky
Mountsins on the Chi-
cagn, Milwaokes and
St. Poul. Eventually
moat of the ratlroqds 1h
America will be clectr:-
figi —ongineers ealis
mate that this will ssve
more than o hundred
millicn tona of coul a
¥ EHAT.

take the place of 25

The General Electric Company is
electrifying the Mexican Railway be-
tween Orizaba and Esperanza. On
the first section—with many curves
and heavy grades—10 elecfric lo-
comotives will take the place of 25
steam locomotives.

Economies resulting from electrifi-
cation will repay the cost of the im-
provement within five or six years.

GENERAL ELECTRIC
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Picture this Seenc i L Rl e
its Natural Colors

'1-,':"_-"4"?

Now you can actually photograph
colorin all jts natural tones- inigine
this picture coming to colorful, vivid
life” with the click of an erdinary
camera—any plate camera will do,

Ay for

COLOR-PLATES

Natural color photography for PO
iriits, lil_nd!'{'_npi:n nnﬁuprm}iw{jum
ul pmnttuﬁ-& in original colors—day.
light, Hashlight, arc and nitrogen
Tlfhl cxposures. Effectively wsed for
photo-micrography—also in indust.
rinl art, technical, medical and
surgical science work, Supplied in all
stz through your dealer—or send
tor instructive information direct,

.4? or

ROLL- FILM-
FILM mLI:T;

For Better Pictures

Extectnely sensitive, nrt-carfing flm, woeld
famons for it clear, brilliant results—the
equivalent of a faster lem There's u sige for
ETETY COMET.

|.r1.-1|--|| ate vt acquakned with the mertis of Agfa
Hid' Film, comwinee vourself at por EXpPeTTAn,

{ == B FREE THIAL OFFER
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The world forgives
him now, but—

Today you, and the world too, make zllow-
ances for your bhoy and forgive his little digo-
bediences—his childizsh bursts of temper—
even a detected falsehood,

But wheni he becomes a man thl-e wotld will
etop forgiving, It will judge him solely by
what be shows 1. And between the ages of

ren and twenty he is forming the character the
world wil] see.

THE AMERICAN Boy can help you in
making a man of him. He learns to admire
the real men, fine boys, who work, play and
five with him in its stories. Unl:':mEJ:mr.l.-il:,-
he accepts their standards of life, and emu-
lates their fineness of character—sheir loyalty
and courage, their honor, scli-control, initia-
tive, industry and gelf-reliance. He learns to
know and trust and depend on himself—to do
right, think right, live rilf!h:—m accept re-
sponsibility for errors; and to profit by them.
With unperceived han ds—with unfelt power—
THE AMERICAN Doy leads him to manhood.

Let THE AmeEricaNy Bov guide your son
through the crucial, character-forming stage
of his life. Send us the coupon below—you
need not enclose any money—and we will
mail your boy the current issue of THE
AMERICAN Boy. A biill for two dollars,
covering a year's subscription, will he sent
you later, unless you notify us to the contrary
within ten days.
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Ameracan Boy
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Cuts Four-fifths from

i

Cost of Lawn Moswving

C¥ne mian with an Ideal Power |,_|1.1'|
Mower will do ac el work s fve o0
maore - with boand mowers.  As he mows be
alzo rolls the Jawn smoothly, saving the
Lithor of @' sepurate operathm.  Floire
¥OUT saving.

An Tidenl in 'f"!-l:l.'l' il will lasi for Yoo
AELY Srwtaker eam apmmie It,  Alore Idenin are

i b tenlay than 6l ether dimkEs somfrned,
il:ll:l::!=.'..: itrratiare un resdocE.

Ideal Power Lawn Mower Co.
i = I—'.'.II ". |.'r-_q||
412 Kslamaroo St.. Lunsimy, Micligwn
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\k Hear Yef Hear Ye?

LOVERS OF COFFEE
THE COFFEE PROBLEM IS SOLVED!

A CUF OF HOT WATER, ONE TEASFOONFUL OF

Nl
DELICIOUS INSTANT COFFEE

SUGAR AND CREAM TO TASTE.

EACH CUP TO ORDER AT TIME OF SERVICE

WITHOUT TROUBLE OR FAILURE.
UNIFORM QUALITY GUARANTEED
Sond 10c for Special Trial Size Recipe Booklet Free

G. WASHINGTON COFFEE REFINING CO. 522 Fifth Avenue, New York

'OWN A BAROMETER
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Gas is Low

L EE 1. ] III I
i il LIl e I, [ [ 3 e
Tells exact amount in tank. Vacuum ‘ r;', :." ':._ _' -'_ - "_ e "..'.ff-: L wvriy

Indicatorwarns of trouble in advance,
neicatorwarns of troul i dyvunce TumHamﬂandAdd Prln_lm:l FHEE

Al voorr dealer's or by Parcel Tost, prrepinldcd, wit)s cosngsleta

PR I.-i.'-
inmslFricons ks Pret o af § g A gt lnsis .I|.--J kg Zob I Atk :- ,’ -'. '_',:; ._" 'f. '.' L'y e '-' .:_",'IH_',“_..' '__,,1""."'_ st -_.
mitnstot. AMooey back In 33 davs for any re EL, ..'-._.-.IT:. y T mxthn Irrl,ll-l.—.l.-r 5, wadd .".I""I." r I"l.l' R s R '_l"."!I|"II-.'II:|
W Ly Lradiect s wk z=m e i |' _l. e wpiml l ar [retiim, o
THE SMITH MU R EQUIFMENT COMPANY | .'.'.":.‘.."'.'.';.'.’-’.'...: :.’".:'.'.' T g s ""' eyt L ey
|_ L T 77th S Clovelamd, €Y i .| ¥ |-| ki pregeal  Bojg rrd:ll- =@ W Felj afe DB ere e

e e e e e —— Hﬂt[ﬂﬂﬂ] Etﬂu“ﬂﬁﬂf '1 II'-"I'I'I"'-""IlIII'-III'.II- =

“Memitbon 1he Usdgraphic=<Tt 1dsntiGes



Capgper Scoreen Clorh, beavy
grade, (emlarged £ diame-
ters) made by The New
devary Ware Cloth Company
asrtiely fiy bern swbyecied 1o
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~—"" More Than a Mile of Wire

A full size window screen contiins more than
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a
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?,.F,'.' a mile of wire, ]:".ﬂ.'t.'rj.r' traction of an inch of
o j‘ that wire must be perfect and remain perfect
1 in order to afford the protection to which you
;:;:E 1 are entitled when vou buy insect screen cloth.
|FE r S The wire used in Jersey Copper Insect Screen
” [ Cloth is made of unalloyed copper 99.5%
E s pure—the most durable metal m common
B3 use. Jersey does not depend for its durability

. e e i o e
- ——— -
|
IR I T T =1
i s i
e

ulprln a than protective coating as does steel
Cli

3= 0 "

Wl h
A e 1 th, metal-coated, nor upon a perfect
3t mechanical mixture of metalsasdo *“*bronze’’
TR cloths, and so, viheth_r.-r}'::t: take one inch or
E;'H 3 five thousand miles of wire in Jersey Copper
o i screen Cloth, 1t 15 uniform in COIMpos ton.
e g { Another unique quality of Jersey, second only toits

4o o superior durability,isits stiffness and strength. This

15 made possible by a special Roebling process

through which the wire passes. It is an exclusive
leature of Jersey Copper Screen Cloth and gives it

If the ware vsed o make an ovenee : . .

EineE 'I-'l|"_'l-||'-'.'. BETECIY WERE ':t'!'-"ll'lll'l.! HT:FE”I'IﬁE' ‘F’”"'-l Etn‘nut]-l- ‘-I”mi-l'ﬂh—:l].'le tD dlﬂt H.E ﬁf:L'L‘L
vertically in s mogle sirind [ wotrid 'I'_ [l = A e 3
FACT b Bt alk to your hardware merchant or custom-made
| - screen manufacturer,  1F he does not have it write
Netwrr frenet $hat of the usand we will send vou a sam Pl': -ileo an fﬂtﬂrﬂﬁtill
Hesleimrth Butlding Lo B

boakiet and tell you how you can get it.

The New Jerascy Wine Cromw Company
6§34 Sowth Broad Straat
Trenton Mow Jeoraey

er ScreenCloth

Made of Copper 99.8 o Pure

Co
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Thl: Maost Popular Stub

More Ezsterbrook ,]'arL:-c-Tl-
Stuba have bestt ossd thatn
BOVY nthor stol pen vver rruaiisd

M you ke v write with a m

dinmstub pen,mther firminac-
ny ol like this one,
Like all Huterbirook pans, tha
_].;._'.._::. l-'_|-||'- ig maule of the
finestter || ik B, Bl el
f rigiadly is
]‘-':'I!L'--.I. L .-|J: |t e,

JACKSON S5TUB

e |.|.-"I_| and 13 A

N ESTERBACOR BLO

- .-1 i '!_'j:'] .-'I . Wi Fae :__ .._.-'-..I.'.'..n i, ':-m."
Perfect teeth— 'l et

ithe X-Ray rells if
they are in danger

OUR teeth may be perfect—
white and untouched by decay

Esterbrook Pen "-'ifI; Co.
Comden, M. J.
Cattutallam '
Az mIE;
Browitia Hiea, Lial.
T irrinire,

—but unless you keep your gums |
healthy and firm, pyorrhea is almost
certain to develop. The X-Ray re-
veals how guickly the infection of
pyorrhea spreads to the root sockets

Alwa}rs a FRESH

which support your teeth. If
pyorrhea is not checked, the teeth
fall out or must be pulled. |

Tender, bleeding gums

—flash the signal that pyorrhea s gain-
ing a footheld. A most efiective dentri.
frice for preventing and checking
pyorchea—as proved by dental clinics
gince 1008—is Pyorrhocide Powder,

GERMAN ARMY OFFICERS'
FIELD GLASSES

Brand New

The tonic and stimilating quabities of
Pyorrhoctde Powder correct bleeding
gums, strengthen tender gums, harden
soft gums. It keeps the teoth white and
clean. It s medicated with Dentingl, a

gum-tigsue healing agent tised
; by dentists in the treat-
ment ol pyorrhea,

Pyorrhocide Powder
gpeeps Nhealthy pgpums
hoalthy, Its dasly use
—with proper dental
care—will goeard yoo
from pyorrhea. The
economical dollar pack-
Rge containsg sSix
months” supply. At all
druggists. Send for
free sample and book-
let on caoacs and pre-
vention of pyorrbea.

H I’-;-wrr EB.EE I"unl:pqulrl

kT "|'|u| TRETE
|-.I| |-'

S s e S e g I'r. e I il I||| [ pirerineTt o

- i 'l.1 | r|.'.:r|- riecErEl dlibiased e

FREE Sample | | ieseis

THE DENTINDOL &E PYORRHOCIDE C0., Ine,
ke Didtributors

I4/8 Droadway, Mew YVoark Clty,

Sepad me free satihle of Promhoolde Powdes

I Ana o e
1

il booklet,
| Nome HLHDLHEDH HHE‘ITHERE
, Addross ATt g . sl=arim

0T F"n:dern.l '-'ni'rcel: Boston, Moss.




Bring the garden 1nside the house

Tur perfect clarity of Plate
Glass mukes the envirooment of

a house part of the interior
-I.'J':"l.'.'_”"f.':'.i'izl.'- Tiu- ;:'J'.'.'I"'l'.f C ll'-:"'-
of flowers and the play of sun-
light on trees and vines are
E.'J"I_'IJ_‘._']lL FeRAR EVeEry roeom in the
house. From the outside the
highly polished surfaces reflect
lights and shadows with a fidelity
and brilliance imposnible to ordi-
nary window glass. Plate Glass
hrerally transforms the appear-
ance of the house, inside and out,

The cost of elazing a house
with Plate Glass: s not more
than one per cent of the towal
cost of the house, Through ine
creased selling or renting value,
i increasing. satisfaction

and pleasure 1o the owner, Plate
Cilass returna far more than the
l_lri;.:[l-.ll investment.

Whether you build a large or
small house, specily Plate Glass.
Your architect will gladly furnish
You comparative estimates,

Prate Grase MascracToacas of AvERica



Your interests, nécds, ared pleasure are para-
mount, | his holds fof bdverbiang pages as
well as for every article and flustration,

That no deceptive advertising be admitied
s #ts frst contern. | Tag Gooteardic takes
special pains to check up new products.  11s
represehtantives mvestigate them and inlecview
ysers, obdadin reports trom Govermmend soorces,
or employ experts before accepting any - sdch
nid vertisemients,

Bt Tare ,nr.,:.:'mr poes still farther. It
i3 not enotgl for an advertiser to e honest,

ﬁ .
eaders / 1Sl —

O —Me. and Mra, Beader-and Miss diid Master Reader—are the allamportant consadera
pors o those chitrpedd with sisming the Namosar GUscEariaie MACArIvE

() vou approve of such -|_||-|_]| safe, time-saving advertizing?  Your one practical way ol
furth cringg this policy 15 1:-' RIVING proterence the acud-testod advertisirs whose prodocts
atn] services cote 1o your potice throogh Toe GEGharic

J\Cﬂﬂﬂffﬁ"! G.{’ﬂf]’fﬁﬂf:’ff QJ}&IFH I,?H:‘

WASHIRGTON, 1. .

Tar Grocrariie holds thit a periodical has
L r'|:1ll|j[ o waste a reslder’s time wikly a rreus
of mapplicable advertsements that will o
help him ot Ber (o male lile richer and more
eficient, nor to offend good taste by publishing
cheap. or umpieasant copy. It declined many
pages each year solely on such grovmis

For the young people, TEE GEOSRAPHIC s
to it that nothing thoat will start dubious tratns
of thought in youthful munds finds entry. By
the wav, hove vou constilercd the effect of un
sumervised advertizsitg ol your yvoutg people?

Write for the 'J‘--.._____

new Kunderd Catalog—QUICK

Eprils foor my new 1920 Gladioll entnleg =i once
nod pet the benefitm 1 affer for earlr omders.
Choive, aew vorietl=s of Kundesd Gladioll now
eflmred for the firsl time. Cafalop desdéribes
hignilreds of varistles. Many [lustrated in calore,
My [ul]l enltoral Betrdetbigs e [Eohsibel. Sead

fer the estalug =ipht swar.

A E.KUNDERD, Box 82, Goshen, Ind. LI.5. A
The Unpisater of the Kaifad gnd the Lorimuded Glmsdiuls

Kunderd

THLIiNE=
e THEY STAKD SUPREME |

BRIGHTEN UP YOUR RODMS
By Changing Pictures Often

It i2 o mpay 1o hang picerres when you us=

Moore Push-Pins

froise Henmpe-siteed Mornda

Moore Push-less Hangers
¥ The Hongar enth the Twilst®*

You will emioy chanenne them aroond often
-h-tl IIII1H‘II.I_H' LITRETE, q_h.r Jr:I'IIH -I:rr|1-r|rrrr|‘|
ates] poosite ented the wall e b propes angs
[0 aupEport heavy wej

10c. Pkts. Everywhere
Moore Pesh-Fin Co., Philadelphia, Pa,

THIE MAGAZINE 15 FROM OLUR PRESSES

ECHINGTON PLACE AMND FLORIDA AVENUE

Juop & DeTweILER. INC.
Haster Printers

WASHINGTON, D. C.

somlams an accuvale, Final anssver,
egulier aind FHeee

T The ::l'_l_E!-_' |||- afda’” anc Few ||.r| 'I..|l_|_ll ]--'I'__ ¢y

. : 5.-.- H. - - I

: ﬂmz}'ﬂﬂ Qam,-hﬂ it the pronunciation of* ==y
Fascista. the Spelling of a puzzling word, the location of Esthonia .

lhe meaning of soviet, realtor, vilamin clc. this Supreme Authorily-/

WEBSTER'S NEW INTERNATIONAL DICTIONARY ':.-

ST U Ve le F0ED i s feD i B rmbeom,
ST e O.& CMERRIAM CO. Springfield, Mnf-:: ot
L) eIt I Tue '|l'l_I.|‘:5'!!!'_ =
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Dorsonal
Steel Pens

Hiss
than & Jead pencil. The "lovencilil

it 0 pen that writes more smanthly
F-:'-.. Pen Mo, H—is

'-r::.:-:.'.::l FPeTermal
curry & hig oad
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af mk and do & man's wiorle. 1t §8 e
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WHITING -ADAMS
BRUSHES

The satufaciem af jpest & YWHITENG-
ADANS J"ll'ln'. rg Snnh morrases day by

| Gy, -.[ IJ"_I| STEHT -l B |:II:IL|. serrdoe |
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For a Generation of l]aily Use |

A Warm House

When You Arise

This Easy Inexpensive Way

Aamberlin Ingide Ddor Bottoms enmable

while - sealing afl

ether parts apamst drall

Try This Experiment

I I I - 1
A | 101 th 3
' i the il prie] I
rait i r wiich ruashes throngl
ta the hall.
| L '| ties 111 i ] ﬁ||+ |
| Fae I [t ooes o
b : ' onstpntly from :
e, * | i ol B
| I IVs O ! | |
h_"‘—h-_____'____-___._ i
CHAMBERLIN
ETﬁL WEATHER S'IHIPE
fmil 1893-TRE STAMDARD
and Inside Door Bottoms
T ! 'IZ _' r1 |!I| I.-I .--”.-.-.'il::'l'-I .--I-. |-|-'I'.':. III b -I-I
'Il | I iy 1 LRI IIII' I II.

Chamberlin Metal Weather Strip Company
16850 Wear Lafaveses Bouwlevard, Dereoar, Siclige
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CRANE REALUTY ‘I8 THEFE OPFER. CRANE RQUALITY N ALL HIDODER FITTINGS

FRESTE EETW AL LAVATORY U HL SN FERljay SinllE s PIINES. METHLL diETs FLELRILER 'S WS T COED FmaTe

HE most luxarious bathroom fix- o be chosen os curefully as the fix-

tures serve no better than their  tures whose beauty mves a bathroom
supply and drainage firtings. Buried character and charm.
from view behind walls or beneath  Crone fixtures and materials, sald only
foors, these arteries of a plumbing through !:l]UHIlej;lfiIﬂ‘[}'ﬂ.l'_‘l{rl'i.,,.'-l!'-.'l-'lu:{.'
system are often neglected. lasting satisfaction when properly se-
Few realize the number and impor-  lected and installed. Liet us send you
rance of the valves and fttings used 2 copy of our book of color schemes,
even in modest homes. These need T he Wew Art of Fine Bathrooms™.

CRANE

GENEmAL OFFHIES: CHANE WUILDING, B36 & WBICHIGAM AVE; GHICAOS
CHAME LIMITEDI CRANE BUILTHND; 366 BEAYIR HALL SOUARE, WONTHEAR

Neansker asil Safpr Ofaps iw Oup fHgmdred and fl'l‘_r—l:'_!'fll Ecorees
Narmnal Eetdbir Beamiy Chés=gs, Ness Ve, foloain Gifp, Yap Foameie auid Mexirzad
NTardey Chimags, Frifpepart, Hitudapham, Charramga, Trepizn and Wenirrif

CRAAE CLrreT (GREFRATIHM HIW TOAK . LAY FEANCISCO, SELATIIILAR
CRANT-NUEMNETT, LT, LENDON
Cil CRANE FARIE, WARTESL, LLLINLE

e e A




Dirt Can t Hide {? FromThe Hﬂmr

ceply bedded in the nap I yOour rug s, di

can o -31.' be l'u-,-,-‘-. n out! You can provi [h..,

eep vour rugs immaculate you need a Hoov

-

; o= —_ -« a 1 1
Hoover BEATS . .as it Sweeps, as it Cleans.

ly efficient cle: :ingﬂﬁaﬂi'==--'f'iw you ¢al
of vour household .' "*-IL with e ...-1‘1 comios
dustlessly. Your Authorized Hoover Dealer will deli
complets .[_}”r Six i lars and TL-L..E' .Five C

th‘i’ HO OVER

It BFATS-... as it Sweeps as il Cleans

* Tu prove rugs need beating: Tum owe

OrmEr of A T l.||I|l.]|.|'.'-|.||||.|.||.||||ﬂ,-|||-_|-.|Il ot
something of e ||| |'.-'.| gl give the under o warp side ]:rl;l_'-ES
pharp mepd and watch the dirt dance oue from the map deprhs
onfo a piece of | uper; T |. thie di fructive charscrer of this gric
Fhis ks the dist ondy Bogsing |r dizslodpe. Correctly ¢ |I saned by 2
Hoowver, embedded dirr g thus vifrited to the wurfoce by the
rapid, genitle tahping of the Hoover i:-[u~|-._ an powerful suction Lifts
the rup from the foor,

FEESE OF 800 & DETWELLER =
WhELEI NG TN, . S

H E H & O W ER L O M T A R T, = O N T H C ANTO MW,
-- i 1 K - | | - I



|

Prevent It!

Colgate’s removes causes of tooth decay % T

WSFTLIAT TETE FeE LEEE

HE timne to ightunhealthy

teeth is before disease sers

in—not after. Give yourr-
sell and vour family a chance
to escape disease by the most
effective and inexpensive
method in the world —preven.
tion.

Preventive science s the new
development in dentistry, Iis
aim i= o keep teeth healthy—
and teeth can be kept healthy
only when they are kept clean.
Healthy teeth are a5 necessary
o beaury sa pretty eves and
n lovely complexion,

Causes of tooth decay muost be
removed—safely. Soap and

chalk, scientists say, are the
best ngents yet discovered for
cleaning teeth safely—and these
are ingredients of Colgate's

Hibbén Dental Cream.

— ———

EV AR Ty Fa¥oEL

"Washes." Polishes and
Protects

E-I.'I[!:I.I'I'I- doves nog scrape tecth
clean. Tt washes them gently
snd choroughlyv. Washing
setion results from the mild
vegetnble ofl soap. The chalk
removes clinging particles of
foodd and the soap washes them
away., The moath is left in its
normal conditon - refreshed
and clean.

There is no grit in Colgate’s,
for grit scratches tooth enamel
and thus invires decay fnstend
of fighting fe. Colgate’s con-
taing no dangerous ingredients,
lts funcoon s to ceanse and
Pprotecy.

The Safe Course

See your dentist at least twice
a year and use Colgare’s regu.
larly. It is priced as sensibly as
it is made—25¢ for the large
rube.

COLGATE & CO.
Extnfrlished 1806

|

|I i
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Don’t wait to counteract tooth tI’Dl.lblEi

W
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(iggirres with TRgrekion asil
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AD TEETH and malnu-

mition are closrly oo
sk In the Uniiesd Sizies
5% of ihe schosl children
Buve defsctive fesili; 8T
suffer " drom sialrtistrdiso
LAsuthortative fgsron.)

Dir, Haters Togh Hase, in
his hoek “Har Yesir Way to
Healtk,™ s, "l thess  de
lests were comfined o ihe
pribr i woged mad  he suph &
reflectinn WO agl Canoppe
fion ol bow de  agurish the
maritm, it the el suffer
bt the same as tbe poor,”

Whesn sseth Jdecse, chibher
froem fowliy i@l o ftum lack
of LatE, =2lipment auf ithe
elitlil 4= setarded boih phes
wally weel  mentally. Mejsan
{Tam decaying teeth perivkalhos
the bouky. Tham serivum trgulds
wtirtn, Llresd disepsss  mayp
deebop, Hven life itaedfl mmyg
b ot siorl

Many obties haws  pndes-
taken preventiee dentléfsy

the wmihapcls Fhrbum [',i17|;.g|.|_'
orgEnizsilomm kove tzkemn
haht. Mg bestnewss  imatite

tions are muldng cemh cate
campalanry. 11 miests fmtocr
work  frem  edplopre, &l
fewesr mheritooi

As educxtiom ailvaHess—as
the sevices  effertss of om-
mealthy secth Are  bBecommg
o wt—uere  and - mors
fitees are cambatmyg fhis e
ttanal defect Caoandithivas ¢
gremliy b imeprovod

Cive the child s chasre?

Thesr Mew York Cievaschool
childrem wre being given &
chance o esape the cones
quences of unkealeliy vesah,

Healthy mozths lessen the

dangsr of EIII-l‘_ll:llp'l|.l:|'l.|"" disvuee.
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