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THE NON-STOP FLIGHT ACROSS AMERICA

By LigutexanTt Joun A. MAcrREADY,
(. 5. Ariny A Soreies

With Ithertrations from Photographs by Licutenant A, 1V, Stevens

T FESTERDAY, when we werg in
i_ New York,” said Relly at San

Diego, as he poured out a cup of
hot coffee from a bottle filled the previoms
dav .on Long Island by the Invely u.lﬁ': of
the commanding officer of Mitchel FField,
antl antil this time vnopened, “we did not
definitely know that we would hop across
the confinent until about 11 o'clock, and
had plenty of tme for lunch Lefore leav-
ing. We're just about in time for lunch
NOW, ATen t wer

We were told that it wae a bit early for
lupch in San Diego, but Major H. H,
Arnold, the eommandng ofhcer of Rock-
well Field, immediately mvited us to dine
at his e when the mudday meal was
ready, and we accepted with 11l|rrt11., as
:Ir|1,1r|.,.? a hig hepey plane like the T-2 for
= =ewy miles, geross the continent withoust
_.tul}[_lrlq__-: -.:_:'14|r1h “’l'u"l!""- (e AN :lp];ln_tltﬂ

We left Long lsland, New York, at

2:30 o, May 2, 1923, and arrived at
Hr_ucl-.;wtll I-'il:[:l, San Diego, at 11 :20 the
next morging—from an island n the
Atfantic Cwean o an island m the
Pacthc—lunch m New York one doy and
lonch mn San [ego the next day.

FROKRLEMS SOLYED RETORE TLIGITT NEGING

The transcontinental non-=stap fight was
origmally Lientenamt Chakley G, Relly's
when and he deserves the credit Tor st
of the preliminary work.

The majority of people probably think
that all we had to'do to make the flight

was to climb into the plane, start across,
and trust to luck, DBut transcontinental
non-stop  fights and  enduranee  records
are primarily made on the ground,  Suoe-
cess or failure depends kirgely on the
work and preparation that 1s done before
the plane tokes the air,

The plane to be used must fivst be de-
cided upon and chosen ; then remodeled
and changed to Gt the requrenents.

The performance ol the arrphine must
be accurately determined for all comls-
thoms.

Wind and weather mtist be stiadied aowd
the mature of the gl arranped to henelt
v thiese apencies.

The geography, topography, and eleva-
tions of the Lintted States must be ascer-
tained ancdd a route adapred to pass over
the most {favurable ternitory,

The conrse must be decided apon, laid
out, and many maps made for nse in
flrght.

Gasolmes, oils, and mamtenance acces-
sories must be tested and tried out and
the misst satisfactory ones for the project
adopted,

The problem of flving for thirteen or
fonrteen howrs in darknoess requived stoidy
amd much thought, as it was entirely new,
Cireat application would be necessary in
oriler to keep our bearings throughont the
long might,

After many tests and experiments the
Army Air fi’:n'in: Transport T-2 was
selected as the most logical airplane. It
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ardd weeks were spent 1n work and con-
stderntion af all aspects of the problem,
Lieutenant Ernest

slow'-movimg andividual, but his engineer-

W Ihchman is. 4

ing ability is above reproach, and we later
found incactunl pracoice that the volumes
af engmeenine irures and data wlach he
furmished checked to the stnllest details
m actual fiyrht, aml thaot wheneved there
n dilterence it was . on the sile of
conservatism and m our favor,

or example, we knew that theoreti-
- the absalute cetling of the T-2 with
tmicls total load was the ground.
n other words, the ||].|'.|_ wiittld nedther
lift off the ground i fight nor stay on

Woils
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ground  wonld be 8o
miles per hoar, o a
twenty-mile wind hlew
the plane from the rear,
s s=peedd would be 120
milez per hour,

In a transcontinental
non-stop flight the con-
sumption and perform-
ance of the engine and
arrplane, . elevations that
the plane must pass over,
and  the direction and
strength of the prevail-
hF wind are  factors
which are closely con-
nected i  therr effects,
In other words, the pilot
must know how  much
weight or load the plane
will have ar a certain
time, how high it will
climb with that load, and
where it will be.

As each gallon of gas-
oline is cousumed, the
wenght is lessened  and
the plane can go a lidle
hightr. The toute of
travel must be gangei
to have o elevations in
the path of fight which

- are higher than it is pos-

sible for the plane to
¢limb. 1f the airplane
will only go 5000 feet
with a certain load, it
wotlld be useless to at-
tempt 10 pass over moun-
tains  or elevations of
trooo or Foo0 feet,

THE TOEAL MONDITIONS
FOR A LONG FLIGHT

The ideal conditions
for a Hight of this nature
are a clear sky, moon-
hgnt; and helping winds;
with low elevations  to
cross, especially at might.

The passible natural
obstacles  were  princi-
pully the long fhaght at
night over strange mou-
twinous  country, the
wind amd weather, and
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LIBENTY Bins THE FLYER GUUSRITEEDN

it torch stleagminge chove,

: ; o . s
Ahend of the flyer 12 the glow of Manhattan [sland, to

By ntght this statue. with Focnl THgghts areumd the base sml the

:.‘ wl I'-I”:l il I ECO W] | :. i IEVTIRTCA
one side are the rows af lights of Jersey Cily s Far as the ¢y can scty, and on the fgm arme

the lights of Brooklyn amd Long [sland {se¢ text, page 957,
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THE NON-STOP FLIGHT ACRDSS AMERICA T

the elevations. “Their effects were very
closely interwoven. Our own physical
capahilities were aolso considered,  No
persom had ever flown continoously for
more than 2614 hours, and many people
told us that the Might was beyond human
endurance,

Bad weather n the daytime would not
bother. We would have started m a ram-
storm, had the winds been right and the
conditions at mght favorable.

MOUXTAIN STORMS DREEALED

We dreaded storm conditions over the
mountains at night. No one had ever
flown across country under these arcums
stances and we did not know whether or
not a plane would be beaten to the ground,

We would take the best that we could
get, but we hoped for o full moon, clear
skv, and strong tadl wind, A start would
have bheen made in the dark of the moon,
had all' other econditions bheen adeal.

sufficient moonhght exists on only few
nights during the month, a tail wind over
a lomg distance 15 unmsusl, and a clear
sky, especially in the eastern part of the
Uinited States, 15 less than a hity-hity
chance, We could only hope for condi-
tions as near these as possible.  The tdeal
conditions never come in flying over a
long stretch. 1f we had waited for them
along the entire route, we wonld have
been watiting yet,

The wind aml weather situation was
guite a complicated problem, We re-
cetvel  splendid  assistance  from  the
Wentlier Burean, althowgh st frst 1T im-
agine that those in charge dud not appre-
cinte the seriousness of our wdertakmg,

Weather for farmers and crops is not
weather for tronscontinental non-stop
flights, anil at first there was some slight
com fasion due to the fact that the Weather
Buregu did not understand our exact
necils,  Later on, when our problem was
hetter appreciated, the cobperation was
excellent. -All that we had to do was to
put 1 our order for weather when we
were ready and the Durean did its best to
produce it}

We made three attempts to accomplish
a transcontinental non-stop fight, The
first two were from west to east and the
final one from cast to west, The reason
for the original decicion to start from the

west and the subsequent change after trial
to the cast needs explanation.

Without comsideration of the wind and
weather, New York or the eist coast 15
the logical pomt from which to start
actoss the continent. The elevations
around New York and nenr the Atlantic
coast are low, and practically a direct
route can be Hown the entire distance
from Long lsland to San Dhegn, as the
high elevatims do not occur untal south-
ern Colorado, western New Mexico, and
Arizona are reached, Here the altitudes
aré very great, but the pirplane s highter
in weight and can consequently fly lugher.
With a full load of gasoline, it is impas-
sible to fiy high.

The oppesite condition exists if a start
is made from the Pacific side, as high
mountains fringe the const-line and the
E:!.!rl:!; are few amd for between, Tt wonld

necessary to go north from Rockwell
Field for a considerable dismnce before
finding a pas: among the mountans low
enough to fy through. After accomplishs
ing this, the plane would have to follow
in a winding fashion the low topography
of the growmd, amd tn 3o doing go a long
distance south of a straight course across
the continent,  The west-to-east riute 1s,
therciore, less desjrable and adds about
oo miles to the fight.

WEATHER MAIS CAREFULLY STUTNED

When the transcontinental fliglt was
first contemplited, the prospective pilots
conferred with the Chief of the Wenther
Bureatt at Washingmion to ascertam what
simultaneons weather conditions might he
expiected over such a large are, 10 receive
information and data regarding the speed
and direction of prevailing winds, and to
get expert advice respecting the most
logical starting point, whether from the
gast or west const,

Weather maps over a perind of vears
showed an average wind welocity from
west to east during the month of October
of 22 miles per hour, Taking this fact
inte consideration, the ehiel forecaster,
Major E. If. Bowie, recommended that
the direction of fight Le toward the east,
even though the distance to be traveled
was considerahly greater.

Deciding on the rtoute of flight was
the next problem, Topographical maps
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CHiem] Phatsgraph; T, 8. Ariny Afe Service

THE GIANT MONDPLANE “/f-27 ON ITS RECORD-IREAKING, TRANSCONTINENTAL,
RNON-9T0F FLIGHT

and maps of the L. 5, Geodetic Survey
were stidicd and the elevitwons of the
different regions of the United States
corsiclered with respect o the time of
those localities from our :ﬂ:n‘tiug |r|.-'|=|.L

ARRANGING MADPS FOR THE FLIGHT

The next step was to prepare aor maps.
Ordmary politteal maps were psed-—one
for each State over which we would
eroEs, a total of thirteen.

In addition to these, very large contour
maps of the United States were made,
showing the entire cntirse actass the con-

tment,  One of the large mops was pasted
on the wall, in the rear of the cabin, and
the other rolled wp as a strip amd carried
by the lot fiying the plane, as a checle
on the more detatled State maps. Each
100 miles along the route was indicated,
and the hours from the starting paint, if
the plane flew at an estimated speed over
the earth, were also plainly  marked.
Compaiss varmtions alomg the line of
flight were indicated, for we encountered
some as high as 277, necessitating com-
pass correction continually,

We first wade up the bip maps of the
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Oiflelal Phaotogranh, S, Army Alr Service
OUTHCY, MASSACHUSETTS, AND A CHURCTH OF THE "RESITHONTS
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entire roitte fnd then transferred it o the
iletniled maps. 1 he hoe of
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cut every ten tuiles by a shart red aoss-
line
Cities, TIVETS, lakes, and
T:-'I"'--':l!- o LS ||I-!' |'II:'i.'I|:'. i1 "I|'l:'! .!!'I.-
which pernut a pilot to check and keep his
For example, the line drawn

v wonld pass verny

MmiataIms.

CULITSE,
across the ma close o
a city: then the junction ol three rail-
roads ] then near a trunk-line rmilroad
bridge crossing o river, and then to

other enty.

sill-

gratile [Foim property decoedd

mipvards, “Hha

s the town by lobn Adams,

apeed by Tl {haney Adams and alsa by Chaorles Francis
] dursoge the Civil War

1f the distance betweon the cities was
g0 miles and we Hew it m 30 mmnotes, our
wis thaking (100 oer hour
L__.III'.!1-'] =] ELElk | af et '-[Illl.'.- E1'. .'-1.!'-'. I!:i]L!.ITr:.-'--
Tine and compass cambined, when ased
in contection with gave us our
location

By estimating our fime In o certnin di-
rection from our last known poimt, we
kniew where we should be and looked for
the city, Inke, tathrond erossmye, or other
LT we found that we were
i he,

far this difference m

ntiles

T IS,

ground check

(O e Soidie Ll 'l-'.l'r'.'ll‘ 1 .-.IIIII'.

we would eorrect
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THE NON-STOP FLIGHT ACROSS AMLERICA 15

fiving to the next poimt.  In this way we
kept along a strasght Hne,

The State maps were [olded aronnd
and separately held to & flat wooden: bogri
by elastics,  The board was hell on the
lap when fiving, with the State over which
we were traveling hefore ns. When we
finished with a State, we tore it out and
had the next State to look at.

Exporiments and tests were necessary
to determine the best gasoline and oil
use, Califurnia gasoline was used on both
Aights. Tt bas natural properties which
prevent detomation.  The gasolme for the
vast-to-west attempt was shipped by ex-
press and truck- from San [hego 1o New
York.

Many wils were tested, and we learmed
that there is grent difference m them,
some of the best-known mls being of in-
femior quality,

There were innumeruble other details
to work out in preparation which | alaall
not Listher o mention,, as 1 know the
readers are anxions to get wp 0 the mr
and start aceoss. All right,  Let’s go.
Contaet !

THE FIRST ATTEMI'TA

Kelly and 1 expected to fly out 1o San
Diego, artive about ten davs before the
full moon, amd during that time take a
few sun baths on the beach at Coromdo
and a goodly monber of swims in the Pa-
cific in order thoroughly to rest and relax
before omderpoang  the ordeal of the
transcoantinental figlit.

We lhind
thirough the breskers or lolling on broad
verincdag, with our feet on the balustrade,
and giving any wandering society helles a
treat by telling them what great mén we
were ( helly and T were hath unmarried
then ), when the thermometer was reris-
tering 102 in the shade at El Paso; but
these dreams came to panght on arrival m
=an Lhepn.,

Crar work was just beginming,  In Day-
tin we hatl the entire Engineering i
viston bebund us.  In San Diego, althongh
great  kindness and courtesy  were ac-
corded us, the problems were such that
we lad to hamdle them ourselves,

We found that one of the redqirements
for a long fight is to do the immediate
prelimimary work 1|rr!rq|:1f anil get dog-

pictured ourselves diving

tiree] before starting, It was necessary to
install a new engine, prepare the plane in
geheral for the Iong rip, and clear & two-
mile Tunway across North lsland in the
direction of the prevaling wind, in order
to provide an ideal take-off; as the flying
held bad been mactive for several vears
ardl was coversd with clumps of buanch
prass and somall hmmocks of sandy soil,

Telegraphic reports were being received
twice drily regiording wenther condimons
across the continent. There would be a
full rmoon on October 5.

Werlnesday, October 4, at 830 oo m,,
the following telegram was réceived frim
the Weather lurenw, Washmeton, DO

Gemerally eliar sky Thurshiy oight San
Liegn 1o Misstssippd River amd  possibly.
cloudy, sky Turther eust comsnlerable elomdi-
tiesd pumdabily. east of Appalachian Monn-
tams Friday stop  Moderare podsilily §resh
wrst o st lvwedt winds San Thepgo 1o Now
Mexico aml southerly New Mexico 1o Ap-
palachizn Mountsins surface amd micelerate
te (resh semithenst glolt atop East o Apps-
Wchinn SMowniaies wewls will be moderate
varinble at soriste aml rmoderste west ta
porthwest &loft om Friday.

MITonELL

These conditions were almost Jdeal,
when considered over such a long: reute
the airplane was in a position to fiy, amd
all prreparations hnd been made that even-
mg tor a start at dayhreak the next mwiorm-
-

ANEAKING THE WOBRLD'S DURATION
RECOED

We arrived at Rockwell Field just be-
fore dawn. There were high fog elouds
overhead, bt who would think of Ll
weather in Californin interfering with the
Aight* A comn was Aipped to decide who
would take the plane off the ground pmdl
Ay durimg the first period, Lientensnt
Kelly wim the toss, after winch the en-
gine was =tarted, warmed up, and hlock-
tE.tE-i Everything fonctioned satisfac-
tortly : the blocks were removed and 1he
I:'hrrrl.'t'.l'e applied.

We had been doubtful about the tale-
off.. Althongh the estimated performance
gave a smull margin, the smallest error in
design or fipures would have caused the
-2 to remmin on the groond.

The airplane hesitated and did not im-
mediately move, 1 began to wonder
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THE RNON-STOP FLIGHT ACRDSS AMERICA

whether we had came all the way across

thie continent to find that the plane wonlid
not even move on the ground ‘with the
heavy Inad. It began to move very sl 1y
forward, phialy showing the enormous
weight that it was attempling to Tift.

After a run of a trifle less than a mile
the airplane sliwly lifted Trom the gronnd
and comtinued very gradually to gam alti-
tude, until a left orn was made to avod
hitting Point Loma.  After this tum
down wind the airplane started to settle
and eontinned 1o div so, despite all efforts
of the pilot, until dangerously close 1o the
O EfiTL. '

Two complete cireles of the island were
nade before an pltitude of 200 feet was
resiched and the nose pointed in the diree-
tinn of the proposed transcontinental non-
stop flight.

SO WISH O TO COMMIT SUICIDE IX A FOG

Temeeuln. Pass is 50 miles from San
Diepn. The T—= had slowly and careiully
obtmned an altitde of 1,700 feet when
the pass was reached.  Here fog wis en-
comntered.  Thiz st first dud oot appear
dangerous and the olimb was continuedd.
We dived blindly into the white mass and
came through the cloud and pass with a
shiort streteh of lower, open, rolling cotm-
try ahead,

From Temeculi Pass the route was al-
most northenst of San Jacintn; then over
a marruw stretch of mountains and Toot-
hills 1o Banming. at anclevaten of 2,700
feet,

Hanning i¢ at the rongh, hroken upper
enel of a valley which descends to below
ees-Tevel m Salton Sea. north of Imperial
Vallev., Troulble woull be over it this
high paint could be negormted.

Berween Temeonln and San Jacinto the
terrain slopes gradually up to the north
anil 18 dotted with mounds o foothills,
The route was comtinued ontil o point
near San Jacinto was reached.  Here the
ground extonded mto the {ine.

Kelly and T were a couple af young fel-
lows who enjoy living to the fullest extent
and we had absolutely no intention of
commutting  suickde, To attempt to fly
through those winding mountun. phsses
at i spead of 100 miles per hour, with a
heavy, loggy plane loaded 1o cipacity, in
o fog so dense that one could not see 50

17

feet ahead, would have been about the
same as puiting the muzzle of a loaded
gun up tiv the sile of your head and pull-

ing the trigger, |

Adrer ﬁdtging the fonthills for one
howr, hoping that the fog would dissipate
or break, and with Jittde apparent chonce
af getting H:arn:rug]h the more rugeed and
higher conmtry ahead, it was decided to
return o Rockwell Field and try for the
wiorld's endurance record for airplanes.

This decision, though hard to make,
seemed the only sensible thing to do. The
hour's delay north of Temecnln meant
that the 7-2 would not be out of the
moutitnin passes of New Mexico before
dark. The gasoline supply had also been
wastedd, thus impainng the chance of
rencliing New Yorle,

The endurance fight would provide a
means of securing relinble information
regarding gasoline, water amd ol con-
swription, and dath on the formamce
of the mirplane when Toaded, This last
whns especially desirable, as it wotlld be
necessary 1o reach an altitude of 6800
feet, at Sontn Rosa, New Mexico, after
nine hours' fving, There was also the

uncertninty of landing the transport with

this Toad.

However, the primary reason for stay-
ing in the air for two long days and a
night was becse we did not hove the

nerve to return to San Diego ot once after

being hand-shaked, slapped on the back
by many [riends, and started for New
Yaork with all projer eeremony and eclat.
Cm returning o Rockwell Freld, the
following message: was dropped

Carrain 1. G, Evvix,

Continondmy Officer, Rockoeell Ficld
Tmpossible 1o get through mountaln pasaes
with heavy Josul om acommt of dense fog af
EFIMI'II.l ar] abatyr. A bour ond & balf
wasted n attempting o get through, with
oo sipn of cleating, Connol now reach the
hivh altituifes somth of Tucumcart, New
Mexico, by nightfall. We are attemping Lo
brenk the worlds emhurance record fod amir-
planes snd will make the tramcomtinental
T - L figls later. Plisike et i tobch
with the represgntutives of the National
Abromattien] Association and tuke the steps
pocessary o authenticate a world's airpline
endoranee record, should the attempt prove
stccessiunl, and alko wire thi mformation
to the Commanding Officer, McCook Frelil

Macugany.
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Thix portiopn of the (amous o wider Tes within 2 Stare park, one of th ripidls
mmitsplying  reseryations which Uetumonwesitie are settimg aside for the tourist. the cimsm
g bl oltnr Wik [t marks the Grst plece ln e mited] States where comdemmmt i T

eelinEs wers Mkl [or the sold ohifect o1 EESCTY N SECTHETY
aan Lhiego 1s the ddeal place 1o make 1masinimeg himsel on an unconyfortalile
endurance [lights, mupared to all other  =eat oot 11 4 vacant lot or street. with the

1 plhits of the -2 this R ].'_'. (T the withid Illlll.l.:li'_l" abaiit o0 T4 e ||-||5;r_

eastest—din fact, there was but hittle hord-  and with leps and arms held out contine

i aned procei "='“.* ne danger m ocotmee- w3l in the same pesiton, controlling a

Hon with o, ex el '|:'.:i|IL', the Rrst tw III'-:. e VA |-|:|1=-:' l'.l'i:-.:i-i'l'.! OVEeT 10D 000

hours, when battling the: foz and elevy-  ponticls. for two 1 mg davs and a nielt,
tiohs: around  Sin Jacinto,  Atr oight we

' Il - ' I W THE PMLOTS SITAHE THEIR WORK ON
ol alwaivs stany within reasormble i I ' b IR ARE R Wil '

Farkte Ol n I_'-;ll':!:_: |||_i-._- il withr the ik =2 TR FLIGITS

oright moon overhead it owas really g The mlot of the ¥-2 sits high up m the

pleasre to Hy, nose of the plane, with the engime by his
There was no WOrry o anxiety con-  sude and partinlly onder his right arm,

":'Il:li:!:_:_ T Il-l" W '.:.ll " RN :.I.r!:_;'ill' I'r'|'|!_'.' X ITIERT TH |'-"||" well -'ll' :Iilll" I"_'- "I:IL" ||[|||[ i
[ill' |.||!lI i

T fii i 'Elll." ] '|I|| NERTS ||l!_|-|| 'I-!”,rl. 1 :-Ir|"|;il_".- COi e ;-.|‘|r|r|'| trn

can approxumutely paciure this ftigue by feer i the redr, but it is extremiely. diffi-
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A FOEKEH PLANE AHOVE

citlt to fly from behind, as the pilot can
ondy see qut of a door at lis Jeit s,
slost o I'.'Il," sl1ace within the !-11=J'Til.;_1'f'
is tnken up with a 18o-gallon gasohine
tank. Five hundred and fifty-seven gnl-
lms of easoline are carredd in the wmg.

Comvamonication withm the plane was
srinrri b e |:|1,1'||-.|_;_:E|_ the nse ol written
transmitied diree "rj.' crawhng
over the wires I:!'||'1'.'-_'-,’.=1 the comnmunicat-
g tunnel to the small aperture hehind
thiee frintat 1'l-l'|-:.|l'.|. il L .i-i-'-:ﬂ_g them up by
bl

The pilots tonk tums of ste hours eavh.
[ieutenant Kelly piloted for the first ;ix
hourg, ontil neon: 1 until 6 poomg and
Lieutenant Kelly again until midnight, |
until G Licotenant Kefly until noon
the secomd dav and T until dosk, when the
arrplane was Ioned.

On the completion of six hours st the
controls in the front ecockpit the pilot
widld sipnal energetically, by shaking the
wheel, for the pilot 1n the rear to take the
comtrols, and when satisfied that every-
thing was funchioming  satistactorily,
would open the small door to his rear,
pull out the back of the pilot’s seat, and

ITHSS3ICS,

FLLE

gl Nik Snrmrieel 1'|. I]l.! bk pll5, S Arry ."i' Serrice

CLOUTS AT DAYTON, OLLLO
drop it on the flpor through thus hole, to-
pether with the parachute and cashion.

Lifting up one side of his hinged seat,
he would crawl] throagh. this small door
il Hack through the narrow passagewsy
parilleling the gas tank to the rear pilot,
l'.:: ],'n'“iug Lo VETY o] wotce, the F,'ih:l:.-
comldl comverse in the rear, one being ot
the controls and the other seate] along-
_-T‘tl".

\fter placing the plane in a safe flying
atituede. the change at the wheel was
made by the active pilot quuickly stepping
ot and forward and the new ilot <bding
in from the rear,

Crawling up over the wires through the
tunre] atid inte the front seat, the plot on
duty took the eontrols and few the plane.
the other pilot placing the parachute
coushion and seat back in posttion,  Five
chanpes were made, ote bemg accorm-
plished at midnight without light.

v ALEER TR FITHER FLYER DUNRING
EXTIRE 15 HOURS

-"-Llﬂu-.nf__lrl: it had heen expected that the
ptlot off doty woutld be able to sleep and
relax for short periods, neither pilot bl
Y slEC].
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Sorre relaxation was  oftained, bt
there were 5o many details, such as mimor
puiintermmee and  repair of engine and
plane, relief of the pilot in front for bref
perinds, inspection and check of gas, oil,
and water consomptios, dropping of mes-
sages, nourishment, and general conper-
ativm, that the tme of the relief pilot’ was
of corisideralile use and could not be token
fur rest.

The food supply for two long days an
a nipht congsted of @ bax of snidwiches,
a half-gallon thermos bottle of strong ht
beef broth, and = hali-pallon thermcs
bottle of very strong, hot eoffee.  The
broth amd sandwiches were wtserd to pro-
vide stremgth and to sustain, amnd the
strongg coffee as a stimulant to keep the
pilots awake.

The might was coll.  Before going on
shift, the pilot wonld drink some hot
broth, eat a sandwich, and swallow sev-
eral drafts of the strong coffee, after
which he felt in very good shape for the
ensuing six hours at the helm,

‘The night was elenr and the moon full,
Just before daybreak a low fog bank came
m from the ocean and totally obscured
the ground for a conple of hours.

When nightfall of the second day ap-
prosched and 1t appeared that the gasoline
was aboat vsed up, the plane was kept in
-l‘:f‘r_}ﬁ.itinn for a forced landing on the field.

Hghtfall and  final  pgas  consumption
worthl apparently be about simultaneous.

Rather than have a foreed fanding
darkness, in the pilot's fatigued conditiom,
for the sake of a few mirttes” additional
tirne, o landmg was moide ot dusk, i order
to avoul possible dantage to the plane, it
being tealized thiat the primary object of
the T-r was the accomplishment of a
transeomtinental non-stop flighn, and that
the endurpnee record was incidental to
thi=,

WORLD HECORD NHOKEN LY OVEM EIGHT
FEOLTHS

The T-2 had rempined in the air for
thirty.-five hours and eighfeen  minutes,
hrenking the world's duration record by
more than eight hours,

Although natueally very tired toward
the finish of the test, neither pilot was
bad shape physically. All faculties, phys-
sonl and tental, functioned  normally
throneghoot the flight,  In fact, betore

leaving the plane after mxting to the line
and after the first exciternent of welcome,
steps were taken antl orders given by the
pilots to get the plane ready for the trans-
comtimental non-stop  fhght  from San
Dicgo o New York, as it was very nmih
desired to start (his cross-country flight
during the period of moonlight then ex-
isting, and 1t was the intention un lamd-
jmg to start on the long fight within two
or three davs after I:ﬁd: accomplishment
of the endurance record.

Howeéver, more maintenanie wis neces-
sary than was anticipated and ensuing -
favorable weather made this tmpossible,

WATCHELUL AXD EXASIERATING WAITIXNG

Afier October 10 there was practically
no moor. Had all wedther conditions
and wimils Leen ideal, the pilits would
have  attemgpited the flight durmg this
period of total darkness, as the cold of
winter, long nights, and uncertain weather
were hazardons.

All wag in rendiness to start on short
notice; o fact, two storts were antici-
pated during this time, and the airplane

was hrought out at night to the end of

the rinway with the expectation ol a
tabie-off in the morning : but lnter wenther
reports were unfavarable and it did not
appear good judpment to leave under
stich - conditions,

This perioed of walting was 1 trying
one. Few individuals enjoy pgood dofl
beds and good square meals more than
Kelly and myself, but this was not the
time to he loafing around San Diego, anil
we were:getimg (desperate.

Everv time we steppéd into an elevator
at our hotel some one would ask us when
we intended 1o start.

It was all right for a week or =o after
the dration record, Tt later on, when
this sun would be shining brighily in San
Dhepo and Kelly and 1T would be making
i apparent effort o go, we imagined that
people woald wink at their friends and
say, “Those twao hirds lnow a good thing
when thev pet it They haven't any idea
of trving 10 get across this old confinent.
They'll spend a nice soft winter in San
[Yewo and fly back by éasy stapes, when
it's too late to make the non-stop.”

They did not realize that at that minote
there were minstorme in the Middle West
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Criieidl Photograph, U £ Army Air Servize

WHENE THE ATR MATL LANDS AT BOUK SIHINGS, WiDsisG

The k3 in the farvgroumd aml the air mall landing field 3 i the upper right corber
It was wpon the slope m the upper leit cormir that the mii] piane shiown on phge 11 erashed

and in the moamtams and ngh elevanons
il we wonld cross in darkness

The moon became noticcble about
Uletober 28, and from this date the Tore-
casts were wiatched very closely.  How-
ever, the weather at this period was ex-
tremely untavorable throoghout the entire
route, makimg a start mmpracticable,

A study of weather conditions during
the perod of waiting in San Dicgo dis-
closed the fact that a vory mnpaortant fea-
e hﬂ.‘l] I:I"[,'I'I'E |'_I'||':|:'|'.II|'|II]'l._ll_'llr EI Wik 1.-'!_"T:|.'
iTue that an average wimnd velocity froum
west to east of 22,3 miles per hour pre-
vt e L|1Iring the fall, Leit other nofaver-
able elemenis were comboned with this
tactor, entirely oliliterating its valie as a
beneficial agent,

Wirids Dlow In to 6 ap an area of low
pressure and blow oot irom an area of
high pressure

Ad area of low pressure is asaally o
storm center, while an area of high pres-
stire indicates gonod, clear weather, T hese
Areas I:I."-1'Fn|]:'.“ drifte, with wmmous deflec-
tons, an-a general direction from west
th east.  Strong winds of great velocity

low into the low-piressure aren, or storm

center. A fovornble wind for the trans-
comtinental fight would be one blowing
it o storm, and a heand wind woulid
oceur, with good clear atmosphere, as a
resanlt of the high pressure, Winds blow
i n counter-clockwise direction abuott =
low-pressure area and in o clockwise di-
rectiun about & high-pressure area.
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After considerable mve -'I.;._::!:LIi""I

st wasz determined that the

whete an extreme Jow-
pressire aren. with a tremend ons ||I".:'I;._-'||'|[
behind it hod drifted acrias the continent
to & position ' the vicinity uf I"'*-"""_ Eng-
with thas dreift still cortimnog 1o
the east: another of low pressure to the
aortheast of the start of the |fi:_L!_:"| 1]

of hogh pressure abopl mitdway be

o A i,
COTHOITIOn Was OflE

|i|'|ll|.

(e
tween the two liw=pressure arehs andd to
the =ourth or below the romte of the coast-
to-coast course, T His arrangement wonkl
grpve 1 comddriton af winrd direction stmilibs

o enowheels, each aren lL::III!I!.f fo Wil

thes winds JAcross,
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ITOLE,
A report from the chield foreeaster at
Veshington on the morning of Novembe:
2 siated that weather condition Nt
b rl':--l-i[jll'lf foir o start withm the next
thirtv-six hours,  In the face

it was ok '..'=:|"_".f.|.'l| tkint a- start
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uf these re
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of th Indications were {or rea-
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wirids for practically the entire route Al
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favorable weather
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[ was giving an address to the Univer-
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TARING ATHPTANE PTICTORES OOF A MOITSTA
"Tast a Iitle ta this side. please,” soys the photographer to the pilot, hut the airplane, wot
the thowntam, does the moving. The drplane here shown was oot making 4 nose-<dive fte the
peak, bt wia circling around for peints of vantupe when a companion plane’s photographer

Enapped 1t

them thar Kelly and I were well an our
way across the contnent. It must have
been considernble of a shock to them, as
Lhe poneral - cofsenstis of opimon scemed
to be that we settled 1 ban [hepgo
tar the winter.

WWEtIE

Final preparanons for an early start
the next mormmg were bhegune It was
necessary (o gather men and get the huee

well Field
between 10 . m
the air
during
tor Com-

ane out of the hanpar at Bock
n th ¢ mtervesing tume
ardl davbrenk, and check over

plane and warm up the engime
the might It wis also necessars

plete hinal arrangements i
o I

5 ]'.lll.l-:'-..
which made our 1me of retirement
well nfter mads A ¢all was lett tor

3:30 a. ., permmthng approximately
three hours  sleep previous to the long
trp,
DFF T & COCOD START

U arrival at Rockwell Theld in dark-
ness, at 3 a2 m., with o and equip-
menl for the trip, 1t was Tound that the
piane was on the line rendy for the start

It wis necessary to await siffioent light
The total weight of the

for the tike-aff

'|i1'|'||.l|!-r wWihis I;l'!-.-"':__:_l.'l ||-||_j|||],:-.. AfProx]-
muatcly 133 pounds more than had been
carned on the previous fight

The experienice of the start
came 1 good Stead at this fome, a9 the
arrplane was flown for several miles out
to w0 in almost a stralpht cour=se, tom-
ing only enough to avold Pont Loma,
When 1t became neceszary to swing back
teward the const, the turn was very arasl-
ual and  without fiying speed,
Two complete thirns aroutid North Islancd
were miede and the transeontnental nori-
stop flight from San Diegn to New York
commienced,

The atmosphere clear,
trast 1o the previous attempt.  The T-2
chmbed better than had been anticipsted
Temecula Pass el nted  withowt
elort, were also the higher mountains
in the vicinity of San Jacinto and south

Banming, California.
Prom an altitmde of 2900 f{eet Tan-
mng, the country slopes down to bélow

IE origtnal

loss ot

Was :III'I L

Wils

i
nil o}

|.||'-

o
-3
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THE NON-STOF FLIGHT ACROS5 AMERICA

sea-level at the Salton Sea. The T'-2
passed the Salion Sea at an clevation of
approximately 2,000 fedt, and instead of
mng on south through the Imperial
j%":nﬂ!u.-j.r to Yumi, 3 cut-off was made at
Niland in an ensterly direction to the
Colorado River, which was crossed, and
the course comtinued 10 the Gila River.

The Gala was partially followed, crossed
diagonally, and m a short time the South-
ern Pacific Railroad was picked up and
followed., The pilots changed at the
Colorada River.

The propesed route wotild take the 17-2
from Kockwell Field to Banmng, Cah-
fornin, south to the lower end of the
Salton Sea: thence southeast 1o the
sonthern Pacific Railroad ; thence through
Tueson, Arizona, to Deming, New AMex-
ico s nurtheast to Rincon, New Mexieo:
north to Estancia, New Mexico; thence
to Santa Rosa, New Mexicn: Tuoumenri,
New Mexieon: Dalhart, Texasz: Guymon,
Cklahoma: Wichitn, Ransas; St Lounis,
Aissouri: Terre Iaute, Indiana: Indian-
apolis; Indiana ; Daytom, Chio; Colombus,
{_'Lh]u: Pittsburgh, Pesmsvivamnia; New
York, New York, and Mitchel Iheld,
Long Istand, Certain deflections, which
are herenfter toted, were made from thes
route to meet emergencies,

ROMPY FEYING AT LOW ALTITUDESN

As the country arotind Tuovson was ap-
proached, it became a continuous <irug-
ple, with the elimb ot practically the abso-
lute ceiling of the airpline, in order to
cross over the high passes, mountains,
am] elevations, the passing of each ob-
stacle being doubt ful.

The atmosphere was very rough and
humypy, withh numerons  air  currents,
which would mise the amrplane 100 feet
ar more it a time, sametimes pos<ibly
200 or 300, and then let it down quickly,
evett though the same position or angle
of elimb of the machine was manimined,
Many times it seemed that the 7-2
wiottld not be able to get over these high
areas, bat, apparently just as the summit
was reached, one of the air currems com-
ing over the high elevation would rse
the airplane just ¢nough to clear the top.

For limg periods the 7=z was flown
within g0 or 50 feet of the surince of
the ground, more altitude being impos-
sible of attainment.

This was especmlly.
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noticcalile over the large ploins. west of
Deming, where a terrific wind froem the
south was blowing, causing the air to be
extremely rough sind lbumpy,  Flying
under these conditions, with such a large
and heavy airplane, was very Iatining,
ns much physical exertion wis required.

At Deming an elevation of approxi-
mntely 5,200 feet was attnined. The uir-
plane would go no higher at this pont. 1
hnd been desirous of paz<ing on to Lieo-
tenant Kelly as much altitude as possible,
knowing that an elevation of 6, feet
would be encotttered within the ensaing
few hours

Lieutenant. Kelly  took the comtrols
after leaving Deming and attempied to

follow the original course over the high

eleviitinons 1o the left of the Rio Grande,
but -after a hall hour’s flipht it was
pluinly seen that the airplone would rum
it the ground of a-straght cotrse were
confinted, so he changed the route which
had been’ previowsly planned and at-
tempited to Ay up another valley conssd-
erably to the nght.

This wvalley carried the airplane over
the teserted allali dey hikes and the vast
sriow-white silt marshes of New Mexico,
and then over the Malagals, or ancient
voleanic liva beds, stretching heneath for
Bo or 100 midles like a hupe sheet covered
with grotezgque black tufts and mnsses
This was a very strange and pacturesque
part of the hight, The prplane was Hown
close to the mysterious bluck volcanic
criters.

It is smprobable that airplanes have
been through this region before, at Jenst
at such extremely low altitnde, and the
appearance of the T-2 just above the sur-
face of the ground caused great conster-
nation amang the Indan tribes living n
their mud huts and eaves m this barren
region of alkall and lava wedds,

v appeared that the amirplane could not
rain altitude suffictent to get over the
COUnLEY ashead, vet as ench gallim of
gasoling was consumed n few more feet
of elevation weore possible, due to the
lightening of the load, and although 1t
remiined in Bight hardly above the tops
of the low hills and buttes, the adrplane
kept on until the higher elevations near
Tecelote, New Mexico, were renched,
and was being flown ot sn altitude of

approximately 150 feet above the groungd,
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THE XON-STOP FLIGHT ACROSS AMERICA

Here the current af air in hlowing over
the divide probably affected the atmos-
pheric conditions, causing a down. cur-
rent, into which the T-2 went diving
toward the pround at the stalling pomt,
but with terrific ground speed, duc to the
excecdingly high wind.  The airplane
missed the cactus and shrubbery by a
small margin and was stalled over the
stirface not more than 20 feet above the
ground fisr 4 considerable distance, the
occupants momentarily expecting a crash,
A large mownd or foothill was barely
mizssed, hesides uneven places of the ter-
rain, hefore the T-2 was unsteadily ma-
neuvered to better conditions,

The transport was flown back down the
slope for approximately 10 miles in an
attempt to gain altitude, while gasoline
was being cwmisumed with g resubtant
lessening of weight.

ONLY THIRTY FEET TD SI'AEE IN CLEARING
A SUMMIT

A second attempt was made in ahout
20 mitmtes without success. It was nee-
gssary that at least 4o minutes” supply of
pasoline be consumed before tlus high
summit could be negotinted. When the
required altutude was gnined, at a loca-
tion appraximately 10 miles south of the
dhivide, the T-2 was flown across this high
paint, grazing the summit with about 30
feet 10 spare,

While giining altitnde through con-
sumiption of gasoline and resultant lessen-
ing of load, the sun had gone down.
The summit wans crossed at dusk. The
night closed in very rapidly, and location
at this fime was extremely difficult, as
the moon had not come up and the sky
was partially obstored by the clouds:
An attempt was made to follow the ral-
road by fiying over it and very close to
the ground, but the track was soon lost
in the dorkness amd for a perod of 6t
least one hali hour our exact position
was not known.

I we could veach Tucumcari, Now
Mexico, the long mght's flight could he
commenced from a known starting pomnt
and over comparatively good country.  In
i short time the lights of this small town
nppeared.

Clouds began to {orm, but no great
trosible was vel anticipated from them,
nlthoogh thev partinlly obscured the

a7

moon, causing the darkness at nimes to
he very mnrense and necessitnting cloge
fiving to the ground in order to observe
the dim outline of the ratlrodid.

Here 1 relieved Lieutenant Kelly in
the pilot’s seat,

A terrific south wind, causing eonsid-
erable drift, was hlowing directly across
the course.  Wenther conditions became
éxtremely bad. The clouds became lower
and lower, and finnlly were so near the
ground that it was necessary ocenstonally
to pass through them or fly very low to
keep beneath them, Sometimes the fhgh
was s0 low that eare and watchiulness
were e ty avoind hatting  {arm-
houses, trees, and bwildings in the nky
blackness of the migzht,

There are severnl isolated families in
Oklghoma and Kansas whose slumbers
were disturbed in the zero hours of that
night by the thunder of a power{ul motor
within a short distance of their toofs.
It must have been dn impressive moment
for thoze people, so far from the active
life of cities and civilization, to hear the

tremendons roar, jump to the window m

alarm, and see the huge monoplang, with
fire spurting from the exhaust stacks,
pass out of view in the starm and black-
mess, at a speed of 100 miles hiour.

Although we intended to fiy directly
above the radlrond trucks and Keep the
cours? m this way, these puide lines were
lost in the darkness from tme to time,
and for considerable periods the pilot
would fly entirely by compass, estimatinig
the amount of deift as best he could.
Then the strong headlights of a train
would appear in the distance and ad in
the approximate velocation of the track.
Thunderstorms and lhightning were on atl
sieles. Rain began falling, not so heavily
as to be a great handicap, but annoyving,
as it made constant wiping of the goggles
NECESSATY,

FLYING THROUGH TIHNUKDOER, LICHTXIXG,
AND RAINETORMS

(i mormle was low—very low., 1
firmly believe that | could ecasily have
erawled undeér a snake's belly with a high
silk hnthjﬂn, 1 dfulthmki:;;. iut thf"i:"ﬂ
wis nothing to do but PO, o
could not land. It was pitch black.
There would be a flash of hghtning and
the whole countey would be Tit up. To
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mto the night, expecting momentarily to
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L thowgrht to mvself, '“Macready, what
a fool vou are ever tp met mijxed up I
o jack-pot hke this" It was certainls
n place to be, and we wonld never have
started had we known that we wonld en-
coltnter such bad ednditions : but, now
thnt we were actually there, there was
nothing to do hut keep going.  To land in
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that rough country in the mky blackness
megnt certutn di=msteT. .

It was not the condition that we were
actually i which éauser] anxety, but the
expected (comditions, Decause of @ the
many storms on all sides, it was anfice
pated that at almost any mometit the -2
woittld  plunge o g deloee of  wates
This did not oceur,  Considering the ex-
tremely bad weather surrounding the path
of flight, we were very inrfunate not to
encotimter less favorable sshuations:

Kelerence to any newspaper of Novem-
ber = will cons ey the mformaton that
the mght of November 4-5, during our
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ATTIHIS WHITE RIBBOXN FROM DN HIGH © THE SUSPENSION BRIDGE AT HANSEN, IDAHGO

It spans the precipitons black liva wills of the eanyon throwrh which flows Boalie River

fight “across Oklnhoma and biansas, a
spvere storm raged and a tomudo swept
over this aren. causing the loss of 12
Hives and injury to 50 people.  From the
:-,T_nm!'[mir.l of the weatherman, this tor-
fado wihs e to & |rh'.'p-[_lr|.r-.-.51l't! e,
which apparently was of little wnpor-
tance, bt which swddenly sprang mto
preat prominence.  The T-2 missed the
tortado, but received the surronnding bad
weather

At Pran, Kansas, the ratlroad was [Tk
tentionally lefr, and 1t wis pecessary 1o
fiy a compass conrse for several hundred
miles. The lights of Wichita, Kansas,
Wwere seen ID or 12 miles to the tight
alinut 40 minutes after leaving the rail-
road.

Keliznce was placed entirely on the
comnpass from this pomt onward through
the night. Even the groups of hights
which had occaswmally appeared on the
eround to mark the position of small
villages, and which afforded 2 slight

means of checkmy the course, had now
disappeared.

The people of Kansas and Oklahoma
apparently tetire carly.  There were no
cottage Hyhts after 10 or 11 o'clock, ami
there were no large towns along the path
of fight. For long stretrhes of 30 or 40
minotes, we liphts of any descnption
winti]d APenT. [ :ll.:I:.ElF'i'l'rl'I.."l”-:n.' the clooids
would open up, when the section lines of
the fields and roads could be dimly dis-
cerned on the ground

These section lines were  invaluabie
aids; affording a means of checking the
COMpAss ;ﬂmi_:j the lines T|1Imi|1.;_: cist and
west, ‘There wnas a eross wind approach-
ing the proportions of = gale, cansing con-
sidernble drift. The T-2 would be flown,
ar “erable]* slonr an enst-and-west line
and the approximate amount of drift esti-
mated by reading the compass when the
plane was actually traveling in a due-cast
directio.

The maps were laiwl off according to
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scale, in ten-tmle distances, nlong the
route as planned, and the time wis con-
stanitly  being checked between  known
points  on iﬁc ground,  Althoogh long
stretches were Hlown without lights ap-
pearing, the compass ecourse, with the
drift allowed for, was estimiated, so that
it came approximately along the intencled
points, and these points eould be checked
on the map by the lights,

LOCATION CHECEKED 1y ST, LOUIS LIGHTS

The time of approach and probable
position of a town of sufficient size to
have some street lights wonld be éstimated,
ard this object looked for when, accord-
mg to the map, we were nearing it, Itz
position wounld not alwayvs be foumil where
expected, but would be close enongh, so
that by using average judgment the group
of lights eould be designated as the town
indicated on the map.

The general line of fAight was toward
a point on the Missouri River ahove its
junction with the Mississippi. 1t was
expected  that the Missouni could le
picked up during the night at a point
north of 5t. Loms.  1f doubt existed re-
garding location, it could be followed in a
general direction to check the epurse at
st. Louis. Tt happened, however, that
the Missouri River was reached at the
indicated point.  When the lights of St
Louis later appeared, they could be deh-
nitely recogmized.

The pilats changed at the Missouri,
Licttenant Kelly taking the controls,

A theght of this kind 15 a severe test
of an imdividuals disposition. _Abthough
many times, in the excitement, hardship,
and worry, there was the greatest cause
for irritation and anper, both  pilots
worked  together  Harmoniously,  even
when their nervous systems were strine:)
to the limit, during this stormy night.

[t was stll darle when the lights of St
Louts were passed, the first signs of day-
hreak shawing in the east shortly after,
[t was a very welcome sight to the ocon-
pants of the arplane as the outline of the
horizen: began to appear, and when day-
hrenk approgched it wias the thought of
bothe that practically all troubles of the
lomgr trip were over,

The tremendons original weight of the
airplane was gone, flying was compara-
tively easy, the storms had been passed
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through, the hlack night was over, and
the pilots were in o country well known
to both and over which they had Hown
many tmes, Twelve and one-hali hours
b been spent m dirkness,

The I'-r had passed through parts of
six Stntes during darkness—New  Mex-
tea, Texas, Oklahoma, Kansas, Missouri,

“and Hhnois,

That dim light in the horizon certainly
loked goml, and | sent up a note to
Kelly. “Nice work, Kelly, ald  hoy.
What do you want for supper to-right at
the Waldorf-Astoria 2"

A short distance bevond Terre Haute,
Kelly sent bock o note to the effect that a
forced landing seemed probable, berause
af the rapitlly decrensing water: sapply,
due to cracked cylinder jackets on the
engine,  “Mae, ancther cyhinder has
burst. Lucky if we get to Davion,” he
saidl,

Pilits were changed at this point, I
immiedhiately observed, when taling the
front  control seat, that conditions  were
extremnely lid,. The water was shooting
froim both sides of the engmine in small
strepms.  The frst eracked cylmder had
been observed about goo miles out from
San Diego, It was pot deemed of great
importance at that time, althoogh it was
witched very clusely,

The loss of water from one cracked
cylinder wns not sufficient to have brought
the ship to the ground before reaching
New York ; but the other cyvlinders, which
had gone in combinmtion with this originnl
cne, cansed 1 loss of water so greur that
it was almost immediately seen that a
forced landing would be necessary.

FTEEMXG THE EXCINK SIU'P AXD COFFER

About g0 miles irom Indmnapolis the
temipesature Legan to Tise very rapidly
arel 1 tarmed back on the course to a2 held
which had previously been abserved, with
the intention of landing, It did not seem
possible to continue,  Keélly, however,
who was in the rear, poured the drinking
witer, coffee, consomme, amd all other
lipuads nto the radsator, and with these
m%d:itiurua the airplane was: lown to the
Indianapalis Speedway, where we lunded.

A short time after landing we honght
a newspaper. “‘Transcontinental flyvers
" was the headline.

mmke flight on muﬁn'
The rest of the tlight particulars were
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Al the bme that this photograph wa
In the lan
At the ner end of the Jdbm s an emergency spillway, treld 1o diefloct

e the sommmer meeds hael eedoeed

sprng meiting soows on the mountiaiis

water toan adjomig canyon when thete 18 (Janger of 18 apilling avir the oenter,

secondary, [ mmaeme that even now the
majority of people who remember the
event remember it entirely from the sonp
stand int.

Ul arrivimge at the speedway it was esti
nuaitee] thot the fight conld be contmued
to Port Hengamin Harrison, =3 mulitary
Pkt ‘where far greater repair facilifies
comtlel b obizmned.

But while fying over Indianapolis to
thie Pt the engine :I._L':Li.'l] I-L'_L_;.—.n tg lieat
very rapully, a temperatore of 110° being
reached, It became necessary to throttle
dev, with the reanlt that the .'Ji'.']_-|.'|m_- Wils

partly fiown and partly ghded to the Fort,
Yot was mnde arouaed the feld 1o get
the proper position to glide for a land-
. s we reached the edge oi the field,
the throttle was pulled back, The pro-
peller stopped, frozen tsght by the heat of
the enmne ! -

-II'Iu Ql-"l".!. Lirlll:irjj_: Woiks 'I:IF.'II::.I[' il'l. ||I|||:"' CefileT
of the beld, and the pilots mmediately
jumped from the plane m order 1o avoud
the danger of hre, which secmed probabile,
a% a dense cload of wihnte smoke was pour-
g from the engine, An automohile
rusherd out with Are-extinguishers,
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The reseryoir winds back throngh the hille {or milis beyond the dam, which was completed

ANHUIY VA A

It s swrrocodded by polling hilla, and oo fiat-sirens are available (or emergency
Avialors mial depend on parschuics tmless thev ate

pear enoggh to the reservinr 1o dreap the plane o i,

The Commandmg (Fbhcer of MeCook
Field was immediately notified by tele-
phinne, and the respects of the two pilots
were pnid 1o the Commandmg Generad of
the Fifth Corps Are

Before leaving m another airplane for
MeCook Field, Davion, both Kelly ani] |
reruested telegraph blanks and sent wires
[y OIr parents,. e ling them of olir safe
nding. 1 wired my mother as tollows:

"Muz, B, Mareauy,
aid Se. Carviddielt SE,,
Y -|'|'I5.I¢I'|.'.‘.. Cal
“Landed safelv: hroke engme ! pilots un-
e

amnl later observed in the Associated Press
niotices that “the tirst thange thar Macready
did o landing was t© send o ware 1o his
wife,” lpasmuch as | had no wite at
that time, | have bien explaining ever
since abiout this wife hidden 1 Californea,
whom none of my Triends had ever heard
of. and the explanations did nor appear
satisfactory, 1 attempted to clear the
situation by getting marned on the oom-
pletion i the seconid fight., but now many
people belteve that 1 amoa mgarmist,
Although naturally very tired toward
the fnigh of the flirht, nether of 18 was
irs bad shape, It the phivsical and mental
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THE KOXN-STOP FLIGHT ACROSS AMERICA

strain hiad been far preater than in the
ewurance fight. The gquestion of physi-
cal fatigme was the only factor 1o be con-
sidered in the endurance flight—Aving 35

hers without rest or sleep. There was

nn danger to be considered, and the mind
wits relaxed aml at ease.

The non-stop fight was filled with con-
tinual danger and ancertainty, The bram
wits comstantly wide awake and alert, and
there was considerable nervous strain and
anxiety, which in itself was very nring,
combined with the actual muscalar exer-
tion of handling the g plane,

FLANNING FOR A THIRD ATTEMPT

When Kelly and T stepped out of the

T-2 in Indianapalis we did not do much
talking about trimscontinental non-stop
flights. We were through., Any man
who was foolish enough'to want our job
was welcome ta it Never, never again
for ns] Nether one said much, but we
did a lot of thinking, and decided in our
own minds that transeontinental non-stop
flights were gonod things to keep nway
from. We were entirely willing for some
one else to take our ploce. We wanted
to forget it

We flew over to Dayton and obtained
a cotiple of days' rest.  Then, without any
warning, Kelly put the map o1 the United
States up on the wall, and before we
knew i1 we were planming a new route
across the contiment,

The experience of the first trip con-
vinced us that the proper direction, 1 the
hig obstacle of the prevatling head wind
could be overcome, was from east to
west,  As previously stated, onr reason
for oripinally starting from the Pacthe
coast was the fact that there was a pre-
vitlling wind from west to east of 22 miles
ser hour, although the distancee in travel-
myg from the west was very much longer,
due tn the existence of high mountains
along the Fhicific const and becanse 1t was
necessary 0 follow the low parts of the
continent in choosing the route, After
arrival in San Diego it was found that
this helping wind, when it existed, would
wvarinbly blow mmto an area of bad
weather,

O entr first attempts the high eleva-
tions occurred when the plane snll re-
tained its extremely heavy load of gnso-
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line, making it necessary to retrace our
course twice, and in one case lose 435
mimites hovering about, waiting for gas-
oline to be consumed, with the resultant
lessemimip of weight before the plane could
cross 4 high elevation in New Mexico,
Apprecinting these facts after famli
at In{{}nlmpr-ﬁ* we apnin talked with tT'[‘jlge
wenther forecaster o Washington - amd
learred thit durng the last two weeks of
April of each vear there Is a peculiar
weather conchtron, called a Hudson Bay
High, which reverses the wind direction

acress the continent and insteard of blow=

ing from west to east, it then blows from
enst to west. This condition is caused by
a very large high-pressure arca -r::mrri:(:lg
and spreading over the vicmity of Hud-
son Hay, Ompe, two, or possibly three
oceur each vear (See map, page 4).

THE WORLD'S DURATION HECORD
OFFICTALLY S5 ASTEED

As our duration record at San Thego
(#see pages 17 to 23) had not been ac-
cepted by the Tnternational Assocation,
antl two Frenchmen had captured the
workl's duration record by remaining in
the air for thirty-four hours, In order to
regain this record for the Army Alr
Service, it wins deculed to at omr en-
durnnce flight ‘at Dayton during the win-
ter. Winter iz no time to make airplane
duration flights, and Davton davs and
riiphts are not the mild, clear dnes of San
[ Miego,

We made three attemipts durning the
winter.  (n the first attempt the mavor
and influential eitizens of Davton were
ot to had us Godspeed, the movies took
proctures, we were shapped on the lback,
anel mmmy goodbyes were said, as we
climbed inte the ship, to be gone for two
days. We waverd to the multitude, “gave
er the pun” rolled about 50 feet, and
stuck tight m the mud up to the huhs, Tt
was an anticlimax and made Kelly and
me feel foolish,

(h the second attempt we got off the
grovmitd with an experimental high com-
pression engme and remaited mothe air,
with n temperature of eight degrees above
zero, i very bad weather, for approxi-
mately  eight hours, landing 60t t2:70
a. m., in a snowstorm, with a practically
dead engine and 10,000 pounds of weight.
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A BSIDELONG GLAMNCE FROA ABUVE AT THI

Having performed ts notable feat, the big

Ctiltthseaitiun Histititon i Washimeton
and s height, 11 feel. The power-phast |
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Adr Berviee

Chanin] Thimtemmaph. U 5 Arms

(=27 ON ITS TRANSCONTINENTAL FLIGHT

eradt bhow pests in the Alreralt Bullding of the
|15 W IME-Shreml 1

a g0 H, P

74 beet 10 ches: ks leneth, 40 fevd :
Liberty. engine. The ol map of the

Uinfred States showinge the fonte followel by AMacréady aml Relly 15 still pasted o the toselegs

We were fortunate in not seriously injue-
ingr the plane during this forced niling
m total darkaess, the mily damoge being
a bent spreader between the wheels of the
landing grear,

We were flving a measured conrse,
which tonk us abmit 20 miles out in the
openi country Irom Davione  kelly had
flown the first six howrs, It was Jduring
the second shift that execessive preigm-
tion developad i the cnpgmie.. We |ud
nuide our original endurance ight at San

IThego becanse we had been doubt ful of
landmg the -2 in davipht with the
henvy lodud, even ‘with the help of the en-
ging; Tor fear of crashing the plane ; and
now, m total darkness, g snowstorm,
with no searchhehts of landing lights of
any description amd  approximately  the
st Dok, the engone 1r1'_.'::|i.i.r1 bir e

Imagime yodrself up in the air n a
Mack mght, without knowing what s be-
low, and then have the engine quit !

We knew the approximale position of
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THE DALLES, COLUMBEA RIVER, OREGLNN

Dinlies 1 dermved Tromm o French term for rapids where the rocky fver (el wear
!I- |:' III|5'.|.l_'l| |"-||.'_|l_'l_"._'“:|' tii 'ri“;llll-

sttt alale

atEy Th
hirtwie

pEodducet] by the nurrowing-of rivers

Lasmltie Tocks, at) was given to this part of the Colpmbita River by Conmbian vovageurs in the

Hudsemez Bay Service.
BE, Croes sty

the open fiehl, =0 we poeinted the nose of
the plane for a light on top of & batlding,
shin over thas hght, whose height above
thee oromd e puessed, amd ghded for a
seemingly intermanahile period of time ot
imto the hilackness

We enuld nnt see the pronnd, Inst went
|;h1'.||.|1_:|_| [!||_' r:|=r_'|_||:':|_|,|-.,.J_] 1'I‘,I1-!i||TI=- |I!- |.‘I.1'|i[-
ing, and then warnted (or what was: to
come, not knowing bow high we were
abwive the earth. We were ot far up andd
the bomip was not great. We were lucky.

A standard compression  engme  wis
put in the T-2, and on April 17 amd 18,

Chiher Tumems dalles gre those of the Wiscnnein, the 5t lLanng, amd

1923, durmy the dark of the moon, we
staved m the arr ar Dayton 36 hours and 5
minutes, nding st 10 o'click of the sec-
ol nipht hy the nid of a seare ligrkit.
This hroke the world’s diurntion record,

rlll;i"!_l_l' l'll'l :"I'I.|'|_|' 1|.|-r-‘|"'|:|_:-—-| |:-r-' |'1|_ I‘_l":':l-

Cirville Wreighit, the inventor of the mr-
plane and the man who mude the hrst
suceessful light in a3 motor-driveri. ma-
chine, acted a= an officm] ohserver. The
flight took place from the same gronnd
on which he and hes brother had dine

1 = i

their first expermenting and made flights
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wished to be i New Yorl

FIGoT was that we
to start on the
transcontinental Hiehd the  [attet
part of Apnl m order 1o ke advantage
of the pecubar Fludson Bay Hogh weather
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vel only ot thas tme
ampre 471, 1t wioald have
e o bave waitel] for the
ghit, Tt we were pressed for tme
e heli-pressure eorihitioms which
waontlcl be shppimng by
There was mothiye bt anky blnekness
with the oceasional Hicker of aut
farmbinnses, il cifles,
T
(o tell what was beneath, whether
lorests, bmldimges; or
foothtlls, VWe had g4 hovurs of totl] dar
Hess, It was peereedd that shotald onr en-
wie wornld throw oot the lisht
amd 1T it olud lunction
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|
II..---\.|:._|

il l|'|'| .'Il'l-i-_

- .
|_.|I_.—|_

-
L

IO

g Hnr i RNl LIT



[ —_—
ria
(R ]

Pt

MOUNT

"“Wie chatge our eours and clvmb at an angle that will pot o isove the summil ol

Houxl, whose clevabon a8 11,2583 [eet

muermher ol R POSTITES qaty iy
preak

E MON-5STOP FLIGHT

HWID AYD YHE CLOUD WHICH OIVLES

ACROSS AMERIC, a1

- —

T o
—
Cifacml Phatograph. 1. 5. Army Alr Service

IT THAT NAME [SEE ALSO PAGE QD)

o ovpomt

As we gt higher, the wind gets atronger from the west,
atit] oy ground specd B8 comparatively show @3 we toaml the geak on the north

Ve make @

to photograph particolarly the bapoer clomd thar Bodts §iam the
I i this cloed which oves Moumt Hood its pome ; seen from the west, 1he cloud appears

g% 3 ibe ] =i b |-.II.'.'!.I:'.'|' sEnicttire, i i '|!._.I|.|_I_II ||_|1I,.|_'_||||_= |_':'|:i|_I_“.:"| VOE .'_irl.] I|!Ii|"|' cliose 1o the :H.'..IL:..
like a0 booil, From the porth it appears o8 o great white fag Hoatmg trdth the jolty pmpacie” —

Seetieng and Moo rieod v,

there was no landing space below, that we
world jump oot in our parachutes,  The
|.1|"":'|_'| |;'1|!,_=:11r THnCEnors e rll'T:l'I..l]'_'..

(in landing at night we immediately
took steps ta have the engine chonged
and the plane made ready for the trip
[N :"-n-f'-'u 1It-1l-"|£'£.

Kellv, the mechanies, and [ worked
during the ensuing few nghis as well
as the davs and on Sumday, in arder to
gret the enpine gquickly mstalled.  Com-
plete mstallation was not effected until
noon of the doy of startimg. It was
necessiry to fly e Washimgton, as we
could ot have reached XNew Yaork by
niphtfall of that day

We saw the chiet forecaster m Wash-
mngton and put in cur order for weather.
He gave us little encouragement. A

!

Hudson bHay Hhigh hod abresdy accnrred
atid the seeomd was then i existence. [t
il not seem pos=sible thar enll another
pericd]l of favoroble weather conditions
witilil ocenr.

The engime and plane were Right-tested
durimg our Mghts to Washimgton it
New York, Minor dithcunlties cropped
out <urmmg the tnp to Washmiton, and
A1l more <light mechanical troubles ae-
curred while flying to New York. Alter
Innding at Aitchel Fiehd, Long [slamd, it
was necessary to spend approximately
twi dave i worlang on the engme, cor-
recting these Cand TRsuTINE the
proper innchioning of every mechanical
detqil for our contemplated long flight.

Kelly and | were busy with the plane
during this time

“hugs,

Afrer we were assureid
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THE AIRMAN SRIMS ALONG THE ENIFELIKE RIiDGE OF MOUNT JTEFFERSON, OREGDN,

AN ONTALIRES THIS VIEW

that the 7-2 was as pearly mechanically The country was all shot to pieces with
perfect as possible we went to the low-pressure areas in the west and cen-
wWeathér Dareau in New York and ex= tral sections of the UTnited Statey

plained (o the weasther people our About two davs before the stitt. there

[ |...|- k > '] F 5
P ' was g very small and insigmificant ngh-

WATCHING TIY WEATLUER Blursn spap  pressure aren which appeared on the
. : map in Canada.  Although this was ap-
Weather reports were received m New  parently unimportant, we watcehed it with

York by telegraph at 10:30 or 11 p, m.  considerable interest. Little is known of

and about 10:30 4. m. Toports o mne  weather condittions near Hudson Bayv, as

from il over the United States.  Far the  there is ot one station in that steinify

next two days we practically hved ot the The weather officials, althoueh courte-
W = & 1= BT et | | ry r - E g i ¥ . i & |
Ihlll:lJ.:llll. -‘lllll.'..l. -Illl.'l -_\-! 1|';_'-" a1 i I-I | B H |_.|I|-_I b'.ll'l. I_- Il." li."l-'.l'r"'l :_.ETII.;.-'ll:r-'_'I 'I '..'p.-'l'



THE NOX-STUF FLIGHT

SHNODOW BREATUTIFIES MAXY OF THE SCARS SEARED HY

ACROGSS AMERICA

Fal

CrEeLal "Entagrand, 11, 8

Ny ViF Serviee

VOLUCANIC FIRHES ON TIFE

SLOFED

CF LOVELY MOUNT SHASTA

the enormeus bulk of Moont Shasta, towering 14,380 feet i the air.  It9
g sclail siles have leen vistlile for an hawir.  Cla the west alope, soem distianee below the
strrrdl. 1 @ ?_I:_l;_fulﬁ'i._' 1:'lj|ji|||l ETateT. :1-"||| '.'.III'I LAk I|-:'|'::'. | o= ol |||l.' |l'.'.'.||I|': el ||I_'i.11-.|.
ol the Cuscude Bunge otd 5 excécded @ the United Stutes | betight, by oo {ew soore  feel

Vv by Moont Balider amd b Mouit Whith the & Wi s ik L e o
Ok, t-.. Momnt Haimer and Fy el cnaeil THEY, T L ST TE S UVaLkL Y ECTOFE affLy 1iFeld s

LR T
e Oare e |t

sermmed 1o think that the chances were
greally agamst the development oI a
Hudson Bav High,
¥
|

|
The morming before: we lefit on the

Hoping for the best development {rom
Lhese ymilicatne, we vetarned to Mitchel
Field and made finnl preporations for the

flight, this high-pressure area was greater
amd a storm or lbw-presaure area, which
had been drifiing townrd the northeast,
appeared to change 1ts course shightly 1o
a more easterly direction,  From these
mdicntions it seemed that there was a
chince of the hgh-pressure  condition
spreading out and forciye the storm area
to the south ( see map, page 4).

frght next day, although even then it was
n hitv-hfty chance that a Hodson Bay
“ir_:fl l.".l.ulr||I not |J|_".'|'||_|]-| :J1|-:! we '.'l.'l.l|.1]I]
nof start, It was possible to make the
entire chstance across the eontinent in st
air, but a prevatling head wimid would ool
permiit 1 to reach San Lhego

It was onr mtention (o retarn o the
Weather Burean in New York that night,
see the fmal map, and, 1f satstactory,
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Crficial Phanegrenh, TF 5 Army Afr Servive

OORTING POWN UTNoN TITE ONLY ACTIVE VOLCANO IN THE TORTY-EIGCHT STATES

Ahis yiew ob the spreit of Moot Lassen, Californm; shows the new erater, to thae Jeft:
the oll crater, in the center, and o hieh sprur Gf the motntadn, {0 the gpgser: oight corner.  In the
distanee 4= the ridge with the winding. trail which forms the only approach to the craters
BEn dodd thin monmiain kKicked wp guite & fuss, opening up 4 now cratef on the north side,
blowing out lavge guantitics oF mwd and rocks, amd Blling the ereeks on the north with stresms
of semubiquil materiall  Smoe then it bas been comparatively: quint, blowing oul steam anid gas;
ol &-few rocks, at freegular intervala—Sieur aind Maeriody

return o Mitchel Field after midnight.  the T-2 from Mitchel Field to Roosevelt
Mnjor Wenver, the commanding officer [Field, as the former was much too small
at the fneld, sent & =oldier to New York for a take-off with the heavy load.

to briny back a carbon copy of the map, Wi e e Zkp

sl thus permitted os to pet soine sleep, WE TARE A CHaANCE

which we greatly nedsded, as we had very At 10:30n0 the mormng we again tele.
httle rest durng the few preceding days. phoned: the Weather Bureau in New
We were dog-tired, York. The conditioms appeared wvery

At 11 a'dock we telephoned.  Condi-  good from the standpoint of wind direc-
tioms seermed to be developing as we  tiom. We then made our final decision
wished, although there stll was doubit, to Jeave, About 11 oclock a telegram

At 4 o'clock the next morming we flew  was received from the Weather Pureau
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AFTER THE GOLIDIGGERS HAVE GOKE TITEIR WAY

“Uin passing Marysville, California. a orcle was made to photograph on the Yoha River,
the extriordinary appesrance of ground that has been dug from G 10 70 feet deop to bedrock

and then staecked i symmetrical rows by o gold | deedge."—Ntetvns and  Macready,

The

abandimid dredige is o be seen above the town near the upper lelt oorner,

at Washington, worded something  like
this -
New York to Davion, Ohio, northeast
and cast winds, clear sky: Daytan, O, 10O
Kansas- Missowsi Time, Fow closds aod e,
eint winds:  Kanss-Missourt: lone o San
Diceo, clenr sky, varinhie winds.

We hesitated. We did not Like the idea
of the low ¢louds and roin at mght over
the northern Okzark Mountiins.  These
were the elements that we wished to
avord. (Hherwise the forecnst was ex-
ceptionally good. This was our last ap-
portunity and we deerded 10 take a
mnce. It was the period of the full
mavn and we would have moonkizht dur-
iy the early moming hoors

After the Aight some one asked: Kelly
it. Wi J;'r11.'n1!|r|||'11‘|1 ril.'-“'la:l.tlll.l‘ 'I-"l-i”rl-'l.
Kelly answered - “We diud not encounter
favorable winds: we picked them,” wlnuch
wias in oreality the case

We had lunch at Mirchel Field, at the
quarters of Major and Mrs, Weaver, and
after lunch left for Roosevelt Field,
whore the pline was i position Tor the
tuke-off. Kelly, as was our custom, was
10 {ake the plane off. 1 was to land at
San Dhiego.

m 0T

"FLOGI'PISGT WER HANOCARS ON

TAKE-DI'F

TILE

The first attempt at n take-ofl was 2
futlure.  After rolling ar top speed for
almiat a mile, over the grlrl.:llli]. the hupe,
heave brdmsort i!i.'-l..']fl_'n ed no sign of T15-
g into the aoe, and had we continued we
wonld have crashed into the wires and
treea ahead, The airplane was Toaded
with ten thousznd eipght hondred fifty
ponnds of total Joad,

The T-» wits taxied to another position
on the feld and a second attempt was



a6

made. Roosevelt Field is x plorean abom
one mile square.  Flaxelhurst Field 15 the
same =ize, adjacent, and anbout 20 feet
below. There is a row of adrial mo
hangnrs on the far side of Hazelhurst
Fielid. The nose of our airplane was
pointed toward those hangurs, over two
miles distant, and, again waving goodbye
to the small group of anxious spectators,
we started, lTnmbering heavily across the
ground, gathering speed and momentum
as we went,

The big monoplane bounced  and

botmeed but did not nise. It was still ono

the ground when we came to the 20-foot
drop-off from “Roosevelt to Hazelhurst
Field. 1 was sitting behind, watching the
ground go by aur? the langars gerting
fnearer.

When we came to the drop-off 1 won-
dered whether we would go over the
ledge amd setitle down to the el
Over we went and settled down, bot oot
gquite to the earth. The 7-2 was flvme
but without any gpparent climb, and the
big hingars were straight ahead.

I dom't know yet whether we went over

the hangars, We expected to hit them,
but | §uﬁ5 we did not.  People at the

take-off say thnt we flopped over them,
and then went down out of sight on the
other side. They started to run after
us to pick ap the picees,

A STRANGER'S FAITID AND A $5.000 WAGER

Colone]l Franklin R. Kenny, a stranger
to us, hnppenced to by there with a frieml
The friend said, “What fools those hoys
are! They'll never make it “1'1 bet yon
$5.000 even money they will” said
Colunel Kenny,

The heavily leaded plane could hardly
muntai itself i level Hight. For 2o
minutes over Leomg [sland our climb was
hordly appreciable.  In fact, for the first
few miles we harely eleared the poles and
wires.

It appeared to me, riding behind, thar
we wonld hit the open helds, woold
settle down into them, due to the heat
radiation and warmer air coming from
the ground, and would barely clear the
surrounding obstruetions,

Canversation ‘within the plane wns, of
COMTEE, im]:u}ssihlu, bheranse of the noise
of the engime. We could not talk things
over untill after we landed. At San

THE NATIONAL GEOGRAFPHIC MAGAZINE

Diego, however, 1 gaid to the wild Irish-
man, “kelly, did vou get much of a kick
when we were setthing down into those
stimll open belds on Long Island #' *Nat
n great' deal,” he replied, “l was nosing
her down a bit to get some more speed
o pall 125 over those telephotne poles.”
certainly felt like setthng down 1o
me, but at any mte Kelly did a magnifi-
cent picce of work in taking the huge,
heavy plane off the wayv that he did. He

}1lanrﬂm‘] a delicate situation in a masterly
* HERTNer.

We were 300 or 400 fect over Comey
Island, O altitude when crossing New
Jersey was about the same. More alti-
tude was gnined during our flight across
Pennsylvania.

Pentsvivamia is a2 very difficult Stare
to: fly over, as there are no straight lines
firom which o judge directions on the
ground and the atmosphere is invariably
nisty amid smoky, The rivers, antomahile
rosuds, and ruiroads wind o all directions
and the aties are covered with smoke
and hidden in the hills.  The boundarics
of farms amnd Aelds run dingonally in
various diréctions and are rirely straight.

In the IFfar West, even in the sectionus
where one may fly for 100 miles without
sipn of life, there mav be places where
some poor homestender hns:many years
hefare attempted to make a lving from
the soil and has Inid out a part of his
homestead.  His lines run north and south
and east antl west, [ollowing the legal
sulbrdivisions.  He econld not make a go
nf it, perhaps, and was starved oot, but
before doing so he left a good straight
hoe on the ground that an avintor may
use i checking his compass. No matter
wlat the eompass reading of the plane
may be, the pilot can always fy along one
of these lines and get his general direction,
In Peonsylvania there is no regularity to

the fields, roads, or markings on the
gronznicl,

MARKTKG A NELICATE ADJUSTMINT
EN THE AN

The little things are sometimes the most
mportant and cun cauce the greatest
amount 0f troable.  Abowt a half bhogr
after leavmg Long Tsland, EKelly shook
the wheel for nme to take the eontrols,

_ Itisdifficolt to fiy from behind, ‘There
15 no visibility straight ahead or to the



THE NON-STOP FLIGHT ACROSS

{ How!l Flaorngrapl
YIEWED FROM AN ATRPLANE, YOREMITE FaALLs DWINDLE To A SFARKLING JEEHIEN

The appearance of Amerca’s hyrbest wateriall @3 very differemt i June, whon the volume
4 grout and every gust of wmd waits clomds af spray abomg th ooy hillandes, The LUlpper

i'_._l: _||| (E 1% Filnii :'".,||I_' Ft] I‘,u'h '|:||' I VT r:| | | _-i_ i TS il I e Tdikad ddis |- i TOET EYTIERT RON
plvier, ineloding imtervening eoscsiled, 8 poarfy half o sl ‘The lark markmgs on the face

of the cliff give an iea of the spregd of the falls during the high-water sesson,
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THE NON-STOP FLIGHT ACROSS AMERICA

right, and the pilot sits in an unmatural
position, 1 Lhuught the change would be
for a minute or two, just long enough for
Kelly to change his position or adjust his
maps, but instead T flew from behind for
more than a halt hour,

1 was getting a bit provoked, to be Jéit
with the responsibility of keeping our
coprse in this uneven country under the
adverse personal flying conditions, and
thought that my partner should not have
shifted this very difficult position on me,
but daring this period Kelly was doing a
very ereditable thing, the importance of
whith carmot be overestanmted,

The igmition voltage regulntor had been
regiptering “discharge,” which meant that
we were fiying entirely on our batteries,
and we would use np these hatteries m a
very few hours, mauking a landing neces-
sary and cansing faillure of the trip.
Kelly ook off this voltage regulntor m
Right, a very delicate operation, even on
the ground, and adjusted the breaker
points within the mechanism, so that it
registered  “charge” nsted  of  “dis-
charge,” and replaced the part again.

WVER THE HOME FIELDY AT DUSK

We arrived at Dayton about dusk and
changed controls at this point. The T-2
was ahead of scheditle,

Dayvton was our home. station, but few

le saw us go by, The personmel at
!El, }._nnk Fiehl (see page 21 ) expected us
to cirele the bangars or do something of
that sort. but we had consderable Hying
to do and were anxious to be on odr way
ot West,

It was somewhat misty aroand Dayton.
A short distance west the clouds bepan
tn gather. Flymg ahead into this murky
might was sbout the same as plunging
ito  ice-cold witer with a long swaim
nhead.

Onte intention was to fly close enough
to the south of Indianapolis to distinguish
the lights of the city in the distance, amd
then rely on our compass and wits to
bring us througl the long night.

Ol our first atteropt, [rom west to east,
we were traveling apuinst hight or time ;
on this flight we were moving with the
darkness which mude the nights much
longer.

People ask us how we kept our eourse
at night. 1 do moat know exactly, Itisa

it

combination of luck, good detective work,
and judgment. The compass is the main
reliince i mamtainme o general direc-
tinn, but there are other agencies used to
check the hioe of Hight and correct the
compass refudings, which may be greatly
changed as thght progresses, because of
wind drift, compass oscillation or swing,
anidl uther canses,

The pilot mav see bonfires on the
gromnd and observe the direction of the
smbke; he may see the smoke blowing
from the chimneys of a factory, and cor-
rect his course to provide for this wind
drift, He occasionally sees the flicker of
antomobile lights on the roads, and in the
early evening can usually pick out a
matlonzl highway from the less important
roates of travel, by consideration of the
nutniber of heudlights,

These checks, used In connection with
the compass, which is the mam bass for
nigehit travel, usually zive the line of fheht,
The topography of the ground itsell is
totally black.

There was but one road between In-
dianapolis and Terre Haute on which we
could see the lights of occastonal auto-
mobiles. This road appeared to parallel
our compass course.  Although not én-
firely certain of its destinntion, we used
it as a general guide,

The dehnite checks for the course are
the lights of hir cities, although these
are ot seen in bad weather until the pilot
i= within a few hundred feet of them.

We were Aying low, at about Boo feet
elevation.  No objects were chstinguish-
able except highte, az heavy cloads ent off
the moonlight, We passed over Terre
Haute, It was on our course and was
recogrizable in the darkness by a river
going through the center of the eity, with
Lkehts on either hank,

A FRIENDLY SEAKCHLIGHT 18 SIGIITED

The next distinet checking point on our
comrse would be St Lowis. We had lost
the hights of the national highway and
had nothing with whith to check our com-
fass, We were flyving in a sort of hight
mist, under heavy clouds.

Shortly after leaving Terre Haute T
noticed a dim Hicker nf light on the pro-
peller in front. | thought that it was
Kelly squirting his ﬂmhhghl: out of the
cide of the ship to see il the siphon pump
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G2 THE NATIONAL GEOGRAPHIC MACAZINE
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RESERVATIONS

OF THE HOFI AND NAVAID INDIANS

“The tops of theie eliffs are coversd with a peculiar light wvegetatin which, from o high

clevation, is a dlvery .gray, resembling a mosalilie prowt,

This ia the regiod of the clik-

dwellers, and for countless conturies Indians have lived peacelully fn this wmiarid laml. To g
large extent civilization has left them unaffected,"—Strrens and Macread v,

were leaking. This Taint flicker seemed
to cotne regularly and grow stronger,  In
i few munutes it changed to a large, white,
ghostly ball, appearing and disappearing
at regular intervals in the mist or clowd
ahead of the plane, in fromt of the pro-
peller, It was a surprise and shock, as it
apparently came froom nowhere,

A little later, when we were 70 or 8o
miles {rom Belleville, a mysterious shaft
or beam of whiteness, appareéntly coming
trom some far-distant point, broke
through the black clouds and mist ahead
ate] swung from one side to the other

across the sky m front of the T2, It
wonld come from the left, swing quickls

by, and then go wut of sight w the
right,

=

I could not see the light from which
this streak came, but after a few minugtes
af figuring 1 begun to wonder if it could
come from the giant searchlight on top of
the dirigible hanpar at Seott Field, Belle-
ville, as | rememtiered that something had
een said about wiring to have this
searchlight play in our direction during
the might, It did not seem possible that
this searchlight could make an I pTESS10T
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fHhcial Pirasgreph. LT & Army A T IoF

THE SOUTH BANE OF THE COLORADG WIVER JTUST ANWE AND AT THIE ENTHANCE TO
BOULDLR CAaNYON (SEE ALSO ILLUSTRATION ON FPAGE (3 )

"It will require more money than was spent in the canstioction of the Panama Canal to
hiiineds the Colometo i rengalvm jired  poower . L ravelmg over this desert fegon we
el Bet wrndler what we woold do ll we were foreed o Innd éither in the canyon itsell ar o
one ol the rims of the high plateat sog v —Stavens and Macreud

threugh the poor visihility Tor such a fong The Mizgouri River runs into the Mia-
l|i~h‘|.]1|.'t.- :_"IFI" il "“ r."Hi-- “‘-— course ahove
Shortly after, we eruld see the light St Louis lies to the west and shghtly
from which this longe shaft or Leam came,  south,
We headed in that direction, although Cialy the soburbs of St Lots were
ariginally our intention wis to go to the  dunly noted i passmg,  An impression
nr:r?h n'|r '_':l_ E."'”:"'. H &S :':u'q'-!‘[ :;.l_']ll Wils & of !1Il_ |I'._'.. Wils --l-lliiirl"'li I|:-_'n-' | F.‘i’.ljl E_’Jll'-'l.’
hit off of the mourse. The hght lookdéd m the =ky W our rrht.

ton socuible for a couple of lomesome It was our intention o skirt south of

i
pilots, and we coulid not resist heading i St Louds, and then check on the mists
that direction,, We passed over Belleville, which follonw e eotese of the Aissoun
where we knew oor frends below were  River until we conld see the hghts of Jei-
hoping for the success of the attempt. Tt ferson Uiy, M ismenerd,

was afn s i the desert, 'I'Em_-. lirew The atrnosphere was fogey snd mreky
the ight on the T-2 as we shot ontin the arownd 3t. Lows.  Alter leaving the
hlackness south of St Lows, toward the  wicimty of the oty, only occasionnl lights
{oothills: of the northern Ozack Muonn- Appeared, the migt and clowds settled

Eins. lower.: and a drizzle of run began 1o
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AWE-INSPIRING WHEN VIEWED FROM

THE SUBFACE, THE
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LHAND CANY by BREVEALS

MEW GRANDEURS THROUGH THE AIEMAXKTS CAMPERA

For-o description and map of the grest gorpe of the Colorsda, o ehimpee of which s here
given west ol El Towvar, see “mttrveying the Cerank] Canivdn of the Colorado ™ by Lewia R
Frevman, m the Natioswat Ceoanarse Macazixe for May 11y

fall—not heavy, but just enough to cause
cimsiderable discomfort and necessitate
the contimal wiping of our gopeles,
When we were over the northern part of
thee Ozarks the lights became very {ew.
We would see three lichts, then two
hghts, and fmally but one hight ; then this
fnar ight would chisgpiear.

ITSCERTATNTY OF FLYING IN DANKNERS

Few people realize that fiying 1s prac-
In‘ﬂ”}' iT[1j'.-f]:-=.=3.i|s|lf uriless there is some ex-
terior fixed point that the pilot mmy ose
to obtain a sense of balance or position.
If there is no hortizon, no light nor any
hixed ohject, a pilot cannot well the position

that the plane is m except (rom the in-
strumients o the cockpit.  'When the lights
all disappeared, there was nothing to
but watch and Hy ".-'l. the instriuments
alome. I i[if| Tir} |::_|“-'II‘1 Lil rl'rn]{ IZJLI:.-JIllr':
there. was nothing to see but opangoe
hlackness,

A pulot can Ay by the instruments: for
a certain length of time, probably 15 min-
ites, bt he would be verv apt to b conrtie
confused and lose his sense of balance
entirely if there were no fixed point that
he could see within 20 minutes,

The pilot watches the air speed instri-
ment, he watches his compass, he watches
s bank and turn indicator, and he must
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he watching them afl at the same time.
When the air speisd becomnés very great,

he knows that the nose of the airplane
must be pointed downward to cause ac-
celeration, and when it becomes very slow
he knows it must be pomted upward and
ity stall,  When bhe sees the conipniss
beégrin to swimg, be the plane 15

. Kticw s
turming, bot there s nothing hxed on
the omtsde to tell how miany turns he s
making, whether he is pmking a (uarter
af a tiurn or whether he 15 makmng four
arns.

M MINESIILE 18 LR

DARK
IS5 LEYEL

TELL 1F PLANKE

There is no olyect to pass by-a certmn
mimber of times or to incdicate where or
when O stop.

[t takes consilerable time for 2 -'-.'.I'H:g'—

R, ..
= i,_J

|_|F|'I. I"I'-" grandi; U, 5 Army Alr Servioe

WEST OF EL TOYAR =EE ALSD TAGE “‘-E_|
ing compass to become still aned smcdjust it-
=elf. While the compass peedle 15 swing-
T, the plove oy Te r|IT1r'rI|]iJ“'|.' turnmg
without the krow -_4_-|[ {re of the [ *]HL

Weither can the pilot 1ell, 1--r.=.-.:|"| by his
masttiments, whether one wing 1 1
toward the grognd aril one toward the
skv, or whether they are in o horizontal
positon s and these M erent ]ur--it1nT=.=- sl
comditions st be  codrdinated and
watched symultanems]v.

The absenve of an outside fixed point
ar lights wonld Inst for two or three min-
utes, and then another [iI:[ht wottld ap-
pear in a window of some isolated farm
hemise i the Toothills

This perisd was a very tryving one dur-
mp the transcontimental iy inct,
the mickst tryige of all for me

The drigzle was crmtintons

and  we
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A VIEW MADE LOOKING LA O IRECTEY WX OU%N YHE LA RIVENR AT A

LALLM BELOW HLACK CANYON

Ipesiranee of the river s doe to Wives cansed by

i
n reality the waves shown are ripples of o mmde as the b vny sil-laden water
of the rivier How ragphd] tmllow. stretehy These waves are irom 135 to 30

were within 400 o Ei"-'*ff.'lilii-'f thie ground,  with reference to some  ottside  fixed
i darkness and ikt ].--ir.r

Many people imaging that antomaobile
draving and airplane flying are very sim-
dar, Dyiving an automobile 13 entirely

| ||'|':I'.'|.T'|.l:':_l.1' 14 I;:i_: e frane i:-. |_||::||_- ;|_||'_|'_-.._-..'[

[, personally, believe that if there is no
fied outside point or herizon, no one can
tell his position, whether upside down,
straight up, or crosswise, except when the
oree of gravity pulls him away from o
bemy  predominant: and this 8 toward the plane.
abtained through ndjusting the airplane We mdistinctly saw the lights of Jef

entirely throagrly the senses, the sense of
I |

ALITCE



“Hut mstewd of the {rendly. valley which w

= | Laaac '||. LTI F % .|i|_..

(ain ranges” (sed 1EX1, page 73

erson City, passed shghtly to the soath,
and headed straight from that point by
] Toromear!, New Mexico,
fve States distant.

Latér T read m the press reports and
in the news recls of the "'moves™ that we
were checked 1o at Kansas City, A
liceman at Kansas City stated to
newspapers th

I'l-'II||-:|.-- Loy

P
the
at while he was walking s
heat at midnight he heard a powerful
roar overhead and graphically described
iow he saw us fly by in the darkness,
with fire spurting from exhanst

L] L r &
!'-:..l.r_!'...h

CHAT

We did not pet near Kansas City: 1in
fact, were at least 75 or 80 miles distant

i 17 5% W LFL il
peciied] w I i i Fhenaes M
ruvites, aod high, shar lcanie MmOt

nt our mearest poimt,
rreat pride i

OT1 OnIT

Relly and T talke
having remained directly
theoughout the Dinckness
of the night, and do oot hle being sent
[rom Jef

1':*_'_; atir]

C1MTT &L

TS '-.'|'.' -1r'|'ul.! | B8 1-.' I"-..FI.|.-'="-
draieht down acom to cortmne

Oft GUr course (sée map, page O

OU'T ITRTO THE MOONLIGHT

MIDNIGHT

AFTER

A lirtle after midmeht we soddenly
came out {rom under the dark, dismmal
clouds imto the bripht moenhght. It was
a very welcome sight to see the hig, cheer-
ful moon shininge overhead. We eould

dimly see the section lines on the ground



70 FHE NATIONAL CEODGRAPHI

MALGAZINE
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Ewvem at the high elevation at which we were Hyme: ar imervals we coold {eel woves: of

heat irom the valley
aurroailines, O
moet disms!l, and n

_ I [’
i alaek

the holtest

cark sl

LTI L LT

arvl could judee our direction and drift
from them,

Kelly now took the controls and few
the plane to Santa Rosa, New Mexico, 1
cannot tell his expenences while he was
Ayige. | know that he took the plane
when otr exact location was somewhnt of
A puniecture, altl Lngh S| -|:|_'-ga_'-'|]_-.' an the
course, ind brought it out m the mormmg
exactlv where we wished to be,

[ remember the mmense fields and
platns of [Kansas passing underneath
the o

rhist]ly moonlight, with occasinganl
the twinkle of lghts of towns and settle
ments m the distance, hike lintle groups of
sturs, the meteors and shooting stars oe.
castonatly speeding across the Freat dome
af the heavens, and then the ghostly pal-
lir pist preceding the dawn

The break of day looked good to us.
Cime mamnes the dawn s commg lang

-
Beitre 1t -!IE:" et e A, The evies are

For total desalation there i nothimg 1hat appironches this basin and jes
stnldosd maountaing that tank probably among the
.II:'||':|__:. Tk |‘||I| |

Sleevinr und Moesrealy,

stramed to see 2 |_||:':il_:l_'J:||_|,:|;|:'|||__-I ot the sl
i the east, and hope distorts the troe
appearance af the horizon

The belds of Kansaz merped into the
grotesque buttes, little flat-topped  pla-
tenus, and eroded topography of New
Mexico, with sts pastel shades intensifisd
in- the cerie light of early dawn,

There 15 o periow] just before sunrise
when the carth 15 in shadow, while the
sky 15 light. [ was lookmg below, try-
g to distingnsh details of the natural
features on the oround, dodistinet im0 the
pinkish pallor which seemed to cover it
as A sort of pall  Without especial nter-
est, | noted square little culws of earth
which seermed to be arranged repularly
v aature and T wondered what process
ot erosion could have caused this peculiar
arrangement, when, with somewhar of a
shock, T recopmized these little aquuares

as the adobe huts of Indians,




DREY CANYON, IN LDEATH VALLEY, CALIFORNIA, Gl

Aerial camets men speak of “verDicaly atd “obimues” as the sttndio photographers talk
sf “full tengtha™ and “bust portraite.”  The “verticals” are views taken in the position the name

mnplies, atd Gre especilly. valuable for mosde map making, while the “obiidjix y

b stig 4t

perspeciive, which mikes for scenic bexoty, o this picture the camern was beld  obligeoely,

lirt the carvon wal'a rise so steeply that the generyl effect bs that of holdmmg the camern
wilth the growund,

Csqure”
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It was Tucumeari, New Mexico, our
first known point after the night,. We
resiched it at the break of day and recog-
nized' it, both by the huts and the grave-
ard, for we had been over Tucumeari

fore (see pape 37). |

“TOY COMETH 1X THE MORNTSG

The sunrise gnve s o FIIJI.‘E'IJL'IE feehing,
When we saw the little Indian town hbe-
low we knew that our flight had been
well ]pl:mm}d. We had delaved the start
two hours at New York to avoud 'I:-Ein.g
farther west than the town of Tucumesin
at dawn, and it was remarkable that we
were pt this point at this time.

The next little settlement was Santa
Rasa. We chianged pllots bere. For a
considernble time the fAving was com-
paratively easy. A railroad eould oc-
casionally bBe seen in the distance and
supphied a means of checkmg the course,
We last saw this rlroad shortly before
we reached the Rio Grande

We few west, high above the Rio
Grande, meamdermg below ns hke a dirty,
muddy  thread in thes barren’ voleame
land of japeed dry rock and sand, and
headed townrd a winding anil irrepulir
pass leading to the stmmit of the rapidly
ascending slope.

[t was our intention to Ay due west, to
a point nbout 20 miles south of the litle
Mormon and Indian hamlet of St Johns,
Arizona, aned from this point change our
compnss to flv southwest (see thin arrdws
on nap, page 6.

Although we were {ollowing the lowest
topography of the ground, as shown by
our contour mups; this southwest conrae
would increase our elevation somewhat,
until fimally we would reach a precipice
which was the rim pf o large valley or
bisin leading te Pheenix, Arzona, 200
miles distant,

When we armived at thas point, south
of St Johns, we were 1n the lowest part
of a very Inrpe, high platean or valley,
were as high as the plone wonld go, and
the ground in the ﬁin:l:tinn of pur in-
tenided course to the southwest was much
lugher.

While we were approaching to the
soiith of St Johns the grovmd had béen
coming up beneath uws faster than the
plane couldl climb, until we were very close
to the surince and the T-2 wos ot its ut-

most elevation.  As each gallon of gso-
line was concuwmed we would get a few
more feel elevation, but it was a question
of which wounld win out, the ground com-
ing up beneath vs or the <hight increase
of altitude, doe to the lessening weight
as the gasoline was used up,

Our maps had shown the eonniry in
thig vicimty to be about 000 feet in ele-
vation.  Ouor altimeter registered 10,000
feet, or 2,000 feet nwore,  Ten thansand
fort wis ripht, as this was dn oosurveved
region, and the alimde was higher tﬁl:m

that indicated on the mayp,

TLAVA BEDST DPROVE TO B AN IMMENSH
FOREST

Loxiking aut to the southwest, 1 could
see the route that we should take, accord-
ing to our maps, There was a gradual
gpwarid slope. the hipher and distant part
of which nppenred to be covered with
eoime’ hlackish material which 1 thought
was lavi.

It was useless to attempt this route, as
the plane would not chimb high enough to

t over. The omly thing that we could

g was to keep flving straight abend in a
westerly direction, following the lower
psition ‘of this high platean or wvalley.
'his course almost paralleled the black
lava masses dimlyv seets at o great distance
to our left, where we imamined the hagh
I'inl;J or precipice of the big valley or hasin
to be.

We purposely left our conrse to follow
the low places, bur eazed over to our left
when apportunity. offered.

The high plateau was 5 very pics
furesque country, To the right were the
black volcanic lava beds, with the old ex-
tinct black eraters occazionally seen. The
coloring was beautiful. The ground was
red and pink. There weré small, flat-
topped pinteaus, with strata of yellow,

gray, and pink soil ronning parallel with

the flat top.

After Qving for a considerable distance
over this platean, we deflected our cotrse
to the left, hoping to get over the higher
aress. Asg we approached cloze to the
black moss which we hod imagined was
a lava bed, we were greatly surprised o
e thit it wns an immense forest of
stntely trees, | had never imagined that
there wae such a larpe forest in the
Upited States.
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signal Hill, Long Beach, Califotima, has been

lovwrier Eight ehener af L
E‘I_‘ L1y L "|:1'|:l:-;'_-i'.I|l_' !|‘-|T rf-;:— I," -2 To Te-
goliaie the highest point or rim of this
iree-covered slope, although the plane
was flown to within approximately one
ar two miles of s lhagher ouler edge.
For 75 or Bo miles we fMlew just above
the tops of the trees paraliehing the rmm
to the lefl, hopinge for a low il.]l e that
permit us to (v through to the
ey on the other side, winuch

Wil
basin
Wi

SEIMMING TIE

r'lll:l I-.|-III
OFEXLING
We were within oo feet of the tops

af r'l:c‘ trees, sometimies even less .'1-::u
this, We knew that we were not Aying

SEEKING AN

THIS FOREST OF

asurped by odl wells,
IUTE Was

bl the cemetery seeh i the
not pernnitied to be disturbed

cotirse that we wished, but 1t wa. un-
avoidable. Far almost an bour the 7-2
shimmed aln e treetops, ther dense
growth occasionally broken |1" CAIY
and mivulels, with the white 5 lint of a
watertall seen from time to tome.

Finally the longed-tor opening m the
higher ;__11--'!"-'..' to the 'leit appesred
Imapming that our troubles with eleva-
L) Were now af in I:I.'I'J 1|'I 'I:.'ﬁ"f.l-l.
[Hew 1|':"-i:|'71||; bt inetesd of the II'u*tJ-||'
villley, with preen cuwltrvated helds aril
inrms, that we had expected, we Iound
the couniry abead broken up with can-
vons, tavines, and high, sharp voleanie
mMoUniam ranges.

I was nonpluss

the

05

It was like hunting
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AT LIONG DEACH, CALITORXIA

The Lurge, oval-shapetd objeets in the {oreground are covered [Bkes of oil {2 alsa llustiration,

Jage

for 3 feedle in a hivstack to tell which
of these canyons would lead vz to
Phoemx, and =ome of the mountin
ratges were oo high for us to oross,

| was afraid that, should we follow
ane of these cinvons with the enclosing
mountaing higher than oor path of dight,
wis would be pocketed hetween the ranges
and would be unable 1o turn m the small
radius and get back and out.

We decided to flv due west for the
Pacific coast, tending our course a trfle
to the sopth,. It was not e E T L el whad
wis west, n= the compass varation
this point was great, The T-2 crossed
the less high ranges amd partinlly fol-
lowed the rnvines 1o & westerly grrection

ll'l

unti] finally we erassed over a ranpe and
the desert loy before us—buarren wastes
of sand and voleanie ek,

CROSSING THE TMI'ERIAL VALLEY
THE TAST MULTNTAIN RKANGE

AN

Although  obr  approximate  location
was known, cur exact position was not
certain,  Kelly took the contrals shortly
after this and again picked up our pos-
tion, when we sighted the Santa Fe Raul-
road near Wickenbury, Arizona, north-
west 0f Phlomx "ﬂ'irl.'_u.':ﬂnlri__: diel not
look like much from the air—a couple of
b enrs, o desert store or two, and some
dilapedated shacks—buat it served its pur-
pose and lef us know where we were
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EXCAVATING FOR A HUEGE OIL TAXE, OR LAEKE, AT LONG TEAUH, CALIVORDMLIA

When he gots aloit the airmen bocomes o sont of Golfiver lookimg down upon the puny

labiors  of Lallipotsns
resembles @ vast amphitheater,

The hot, burren wastes of the desert
]_TIH"E"-L'L:I 1:IL'II'I'_'.H.'[!'I.- anil soon the 1'|||171[]:|' Ll
tado Kiver could be discerned far below
( sew pages 63-66 and 68), The Colurado
was crossed, the panorama ¢hanged, amd
green fielils replaced] arid sands,

Impertal Valley, with itz green felds
amd small, hot-looking cities;, was a Leay-
tifnl =ight to us,

Cine hrirdly realizes what a vast efmpire
the Imperial Valley is until seen from the
ait.,  We quickly skimmed aver i, crosserl
the dnzzlinge whiteness of the atxronoth
wash, and then pomted the nose of the
ﬁ]'-"i' upvirel o clitmb the Inst horh, |'u;__r,_g::-’|
moimtaitis between us and the Pacific
CrkiAT.

THHE oAkl 1Y SIGHT

We changed pilots just after crossing
the high mountnins.  The 7-2 was 8000
feet high and San Diepo lay beneath us
im the distance (see page #71).

Wie the traln of trucks winding out of the bmmense

ide  which

When [ think back now, | wonder why
we did not get more of 8 “kick™ from
our first saght of San Diego. [t did gve
me a very pleasant feehng, to think that
the terrific strain and hard work would
coon be over, but 1 wns tot particularly
excited about .. In focr, T helieve (of
g careipl analysis of my feclings were
maide, [ was just a hntle bt rrrtnted
that no one was paymng any more atten-
Eydamn foe 01s,

We felt Tike we were nhaolutely alone,
sl that the worl] was gomg on beneath
us with mo thooght of ts.  Hodn and
storm at mght, mountams, forests, amd
harrom desert wastes had been crossed
without sipn of life, Tenving the mmpres-
sintn that the continent was |-m1:tim1h'
uninlwbited. and that we were isolated
and forgotten

The stromgres] ;III'|.IFI."-.'-ILI-I-T|: of the United
States obtamned from the punoromm of
this transcontinental non-stop flight wis
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LIS ANMBLGELEs AEW STAIHUM SEEXN FROM TUE AlH
This iminenss muricipsl stroctore, completet] a year ago i thme for the Monroe Centenmial
crad sral the cntmre popuiation of the Stite of Nevaday znd have a {few thousand places t

LELTY g

the tmmensity of the lonely, isolated ter-
ritary which passed benenth us. Travel-
ers and tourists follow aoto roads and
railroads, and the population stavs close
to them, but the area seen’ from the air
15 practically without buomean life, Ok
casiommally an Indipn village or mimmng
town was seen, but mostly shliness and
scilittaile,

As we wished to reaclh Rockwell Field
ard] land m less than 27 hours, we con
templated no flourishes over the aty of
san Diego,

Diving down from Booo feet with
power on, we reached San lriﬂgn, con leed
the 7-2 up on the wing to swing down the

I'he stage in the conter ¢an be removed. when desited

rriit street, and passed abou

nhove the L= i ||In: lnzil Z-i1'+_-..':i

| noticed something hlack on top of
these buildings and was greatly surprised
to Gahserve that it was poople. This was
our hrst impression thay there was stll
life on the earth. We legmed afterward
that vne'ol the promment ¢itizens of San
Lhego became an exated when be saw us
come swooping down that he tonk his coat
olf, waved it over his heall, and threw ot
out i the middie of the street from the
topr of one of the city & skysorapers: an-
other broke a brand-new straw hat by
beating it on the railing,

YWe wasted no time.

1Y ek

The: Army Air
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CAZING DOWXN UPDN MOUNT WTLBYES,

NEWS OF

With the aid of the world’s most power{ul telescope, the astr

CALIFORN LA,

THE STARS

3 -‘_' -i*'r'

-#-!.':-"—g

.

Crfciel Thorograph, LU, S Army JAsr ==1vice

WHERE MANEKIND RECEIVES

potaets it thig observalory

can take plctures of the mooo which Sre the ofuivalent n dethtl and appearance ot thase an

aetitor waindld obtain  were e o Hy withih

af the moon such as these m T Gfotea™ingc 1or

t abr photographs o
al e Mowsa™ (see THi

service transport made one turn of MNorth
Pslanil, we head snto the wind, and Ianded
exactly 20 hours and so mnotes elapsed
tume from Long Island, New York

THE ENDOF THE FLIGIT
Every one was excited but kelly and

mvsedd. WV had been '.-.'.|1']-:i115 1t preake

[ the Livid beds of soathern [daluy, which Bave been ommed
L Lipocuarmie for March,

mles of aur  aatellits Lndeerd, photlograplil
Atgust, 101, hear o straomg resemblonce
“1he CUraters

aay),

and dirt, without rest, for such a long

rieme previons to the Quwht that we had not
had opportunity to tinnk aboat i from
the stantlpoint of an aceomfrlished act,

It seemied tv s that we had just fin-
ished o bard test Might, s0d we were
mighty giad that 1t was over. ‘We had
Leen =0 -:-n:qj.' with endurance flights, lack
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to think of anvihing else: 50 we
realize atter we lnnded that we
anytlung much out of
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had done
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LElE OFCLITTReS
 hondiul ot telégrams was given us
and then -another and another.  Many
were from promment peogle.  President
[lardinz, General Pershing, membors of
Cabiner, anid others conrratula-
tions. We could not read them all in the
excitement.
w i
when told
It said:

Lol
ECUTIvE

o ad 81

(e was handed to J'||l.‘ 'nr_'|l.J.-
: -
h 1 at irst e . Lot

B
ik rerend.

rately, wl as o e

It was :|=.L‘-.!':.-:'.1:-.

frrmer ©x-
service, M

Franklin K. henny,
pitkcer of the Adt

NATIONAL GEO

in. sennthe
Meorliis noviemiures reersiled 1o farmish the
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LMfeas]l Plitoeragh, T7. 5 Ardiv AF Serebioe
SMOTION ICTEHI SEEN FROM TILE Al
rn Calilormia s the ancient ety of Arslicn
hackoeroumd 1lor "The Thiet of Bagded ™

wiml a bet of

which b tenders 1o Yoy,

a3.000° on vadr gk

b L LEy
vith his Te-
spects, and begs thiat vyl aocept it

PATHICE.

This |

'|_1|. |||

B 1 :-_-II a1 l'rl..

ertamly & podsend
el J'I.' cur personil r‘n|u_|' s in
"Ilhrlr.".:lll1| withh the

Fhtine sl ron wih

|-||-1-—

il A% the re-
From  the
1] part of the
WiErg -|!:|1||J.'1E:~-l
1o mimke the thght sue-
had not C -]nl'.--_'] Renny womn
lus bet (see toxt, [ELge Fh, Doth ]"-:1:”"
and 1 wonld have gone DTSN Jl.”ll., in
debt i1 connection with 'll||' enterprise.
[fonor 15 1ts own reward. There 1s
plenty of glory in connection with thghts

nch we
was but a sma
.--'".'1::-.| maney which we

'|:‘I'-'1| I OTOer
i I"-3.--':L|_I r ['I‘

i I_':'.rll

LaOIVETTINe-ant
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and considerabli
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HaAure,
tton 10 dinne one s |drer and
sccomplis
be impossible, the glamour
WCELDS whether
hendth

sEveraly taxed an

. . "
1.I||I-I|'.

N !". IS
T I |i|I III'| _i|||':-_
aiteroiint,
ancled. Il o

came] 1 were

I|II.'!'I frs
Y rovnddd
bat neither of Felt sy o effects
friom the Trig

was obtamed dormg

| I ]
3 B L 1 3
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who waE i the rear b |J-W|Ij o i
moEt af the tme and hia i
hes silert o8 toidce the controls 10 an enwer-

-|:-'l"|.-.'|-' I 1 :Ill l'I.I
|
peticy,  During every shiit, the mlot m
iromt wottld shake the cmtrols and' the
afe hehind would fly {or a short perod,
m arder that the acnve rlot might chnnge

s mans Or recartmanee I|l'1'|._'.- ity Fromit.

AWEDDING AXD A DAMOQUET FOR THE
'L % ERY
Ly had an engaoEment nosan Lhesa
i n i § 1 K = i =
PIESET WTRIEFYN --5|| 1 [1 ||| CITIE 1N LalE= '.Ill-:'_r. 1%,

he Amertean Legion of San [hego had
wvired o= m New York the day betore,
reqiiesting our presence at oa banmuet m
San Iheco the next dayv, and we -.II.".-'..!'1.‘L"-!'
the invitation, althouprh we had a little

over one day o wlhoch to arrive, and the
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to various sheling to get into the pictures
and meet the celebrities.

Bath Kelly anid | expected to get some
leave i California, I for a honeymoom
and helly to rest up, but we received
arders to fly the T-2 back across the con-
tinent, stopping for demonstration of the
plane en route, amd arcive m Washmgton
biefore June 1. We started back without
defay, arriving in Washington ine tune for
the Shriners’ Convention, where the T-2
wits pilwced on extabition,

THE PMANE 1= l"i.AL'EIJ IN THE SMITH=
SONIAN INSTITUTION

This finished the important flights of
the 7-2, It is now reposing in the Santh-
sominn Institution at Washington, where
it belongs, It did its work in excellent
shape anmd decerves o good rest

e think of the 7-2 as a living object,
which come throngh the tight places with
honor, rather than as an inanimate thing
of metal and wood, _

During the eourse af pur Hights with
the T-2 Lieutérmant Kelly and [ flew a
total of five and one-half complete mghts,
the great majority of which rime was in
totnl darkness, either withoot moonlight
or during periods of cloud and storm.
Om our first tronscontinental thght we
passed through parts of six States at
might and spent 1234 howrs i darkness.
During the second trip, the ome from east
to west, we pasaed throngh parts of seven
States at night and were in darkoess for
13" hours.

On both of these transcontinental nom-
stop fights we encountered storms and
rain at tight. This was the enndition that
we most dreaded.  No one had flown at
pight across country under storm comdi-
tions, amnd we did not know whether a
pilot could handle the unknown ditheul-
tiea which might arise.

The general public marvels at our speed
in erossing the continent without fanding,
aml at the fact of being able w fly in

darkness, n Lhad weather, aned for such a
long: period of time without rest; but the
expericnioed piloits of the Army Aar Serv-
ice give ns maost credit for flymg through
those lomg nights and conung out of the
darkness in the morning directly on our
citirse. Kelly and | take most pride in
that feat of novigation,

We drew a hine across the continent on
the map and followed it at night and dur-
ingr the day, with our compass the main
relinnce a larpe part of the e, We fol-
lowed no milroad or established mr or
miail route and kept our course and exact
location  throvghout, except when legh
elevations foreed us temporarily to deffect
from this ine.

Two “Rountl the World" flichts are
now in progress and other noteworthy
flights will he made, but it wall prnh&hil.-
be o considerable time before such o
heavily loaded airplane will continoously
fly at itz exiling (or such o long pencod of
time over tough amd ropeed elevations
and encounter such long periods of dark-
nezs nnd bad wenther,

Most long Nights are merely a succes-
sion of comparatively shart trips of a few
hours' duration, each one o unit e isalf.
The pilot hos opportunity to rest, repair
his plane, and pick his wenther, amd Hies
withoot excessive load or weiglt,
Kelly and T, in addition to the long non-
stop flights, erosserd the contiment four
titnes by airplane in ensy stages within
the same yoar, and there was Iirtle effort
in eonnection with the trips: but the nim-
Eh;p tights were considerably mare difh-
cudt,

We feol grateful for the apportunity to
atterupt the task and very muoch pleased
that by successfally pecomplishimg our
work we fulfilled the trust imposed m ns.
We made oar own decsons; persomally
developed and oversaw all preparations,
and are proud of the fact TEEII‘ the Aol
result showed that the work had been well
planmed.,

INDEX FOR JANUARY-JUNE, 1924, VOLUME READY

Index for Volume 'JI:L\!' {January-June, 1924,) of the National Geographie Magazine will he
mailed to members upon reguest.

DPoth
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AMERICA FROM THE AIR

No Such Secrics of Airplane Views Has Liver Before
Been Printed

PIIOTOGRAPHIC survey of
A.-‘l.m:r'u:ﬂ. from the air has recently

been made by Licutennnt A W.
Stevens and Licutenant. John Ac Mac-
ready, of the Air Service of the United
States Army. In many respects, this
reconniissance of the beautiful and in-
accessthle mmtural features of the LUnited
States s univue. For the ronte covered
see map on page 6.

The airmen, in the course of oght
weeks' flying, covered 10000 milss. and
mmle 2000 photographs, from  which
more than 70 illustrations reproduced in
this mumber of Trg Groorapuic were
selected, together with deseriptive text
gquoted from their diaries,

The range of photographic subjects in-
chides onr grentest cities, our leading in-
gtifutions of learning. our most majestic
waterfalls, the impressive grandear of
the Rocky Mountning, the serene Leatins
of pleasant wvalleys. the marvels of the
Grand Canyon, and the awesomne desola-
tion of otur Soithwestern deserts,

Lientemant Macready, a praduate of
Leland Stanford Ir. University, with an-
other associate, Lievtenant Kelly, holds
the long distance, non-stop air record (see
pages 1 to 83 in this nomber of Tz
Gencrarmaic), the endurmnce record, and,
from September, 10921, 1o Cletober, 1923,
held the altitude record, having reached
14500 feet. At the outlireak of the
World War ke left his home in Search-
light, Newaia, for San Francisco, expect-
ing to enlist as A private in the cavalry,
but hie has said that “a slight flip of for-
tune changed this decision to enlistiment
as a private in the aviation section of the
Signal Corpa.”

Lieutermnt Stevens, a produate in elec-
trical engineering from the University of
Maine, had his training for the arduotis
life of an aviator as a mMining engineer
sert out to prospect for placer golil. He
has made two tops of more than 1,000
miles each across Alaska by dog team in
midwinter, encountering temperatures of
40° below zero, This, however, was

2205 warmer thin the cold which he ex-

rienced during his recent fight with
Leatenint Macrendy, when he suceceded
in abtaiming the pioture reproduced on
peige 84, at an clevation of 32220 fest—
the world’s photographic altitude record.
Liewtenant Stevens also holds the world’s
parachiite record, having made a safe
landing after a jump of 24200 [eet,
nearly five miles. |

Ameing Lieutenant Stevens many pic-
tures which have been reproduced in
previous numbers of the Natoxat Gro-
crabrEIc Macazinve were the notnble enl-
lections illustrating the Reclioot Lake
district of Tennessee (see [anuary, 7024)
and “TFighting Inseets wath Alrplanes™
( March, 1g922).

The Stevens-Macready photographic
expedition begmn at Dayton, Ohio, and
the following Innding fields were used as
bases in obmining the 2000 negatives:
lowa City, Towa, North Platte, Neb,
Chevenne aml Raock Springs, Wyo., Pova-
tello and Bodse, Idaho, Vancouver, Wash,,
Red Bluff., Sacramentn, Santa Moniea
and San Diesn, Cal., Las Vegas, Nevada,
and Flolhrodk, Arizonn.

The Mustrations of the New England
States appearing in this number were
taken on previons and subsciuent fights,

Lieutenant Stevens and  Lientenant
Macready flew from Dayton, Ohilo, to
Wiashington, D) C., with the photographs
reproduced in this Geocrarmo, together
with Lieutenant Macready's manmmseript
of his non=stop fiight.

GREATER NEW YORK Y NIGHT

One of the most vivid impressions
gained by the two ayiators was one which,
unfortunately, cannot he effectively trans-
mitted toa photographie plate—a great
city by night. Speaking of their experi-
ence i fAving over New York, Hrooklyn,
anil Jersey City, Stevens and Macready
gay:

“We come up the harbor at an alitude
of a thousand feet or maore: we may well
imagine we are in another Eiffel Tower,
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moth white-hot cinders,
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In the cemirse of their granil L'iTa"I'il of
the forty-eight States, Stevens and A ae-
residy had occasion to land at Las Vegas,
Nevada, and Stevens reconds this hit of
hingraphy concerning his confrére:

“The ciizens of Las Vegas apparently
gave lum hintle credit for being a well-
known avmtor, bot grested him as the
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former  Justice of the Peace of the
searchhight Bench and Bar, anid a one-
ttime miner and cattleman,  Searchlieht,

13 @1 =~r1r.'|]| Nevada
which. in the old

it may he mentioned,
town, 70 miles south,



AMERICA

| e

FROM THE

AlR 87

"Upon reaching the landmg freld atitinle

wokod] e and

P riEtt L it

a bucket of o omethimg that
(H e e oo
Rppearsd ) the evenrmy

._'I! .Ill.' il

[ [l

hoeim dovs, melpded thirteen saloots and

|'|_|I|| I_'I-III. i i". -‘.

“Fraom the age of thirteen until grasu

kY 1'—.I

ation from college, Macrendy had spent
his vacations on the desert and in th
mines -and was the amatear |1_:_.“|'-|"-"i'r-.!'[
] n of the Pzeihe coast j o
three venrs: then he entered business
senrchlight, where for Tour years he helil
the senles of  Justiee, 1ar-
f dizpoaed of the dead in char-

ntier fashion i

bersmyr charmp

o [
fler i ormniel

ncteristic brief It Stan
up, oM hands—yon are parmed ; bee s
&2 en'—a bit shorter than the usnal cerc
mony, but 1t legally filled the Dol even
though the Justice of the Peace was still
in hiz twenties "

ICANIZED 0 PIIOTOGRADIH

EXPEDITION ©
ALK

FI I'-

The Stevens-Macrendy survey ol

entire United States was a by-prodect of
official orders to photograph the solar

eciipse m the oty of s Lhero on Sep-

Ve
.||||_.
mrires were ek

with  the Ccapiio

| I8 B |
Hiina § il ! i et | 11 I "I
-| :.IIl III 1 11 N5 || i iII Il Ii|| |-- _::I
CREN T T ETE & T | i fai ¥ I il Lation
i Al i hir Wl Logemi i — 5 } |

weather

i R
temoer 10, 023, nd g dl

cofiditons monde i

the photugrraplis hoped tor, the experience
i i i i ¥ |

s {8t I.Il._ll 1% LRI BEVIRLOTS 1S (Tl i

most graplie chapters m the hstory of

mrulane adventure.  They have given

escrintion of that Aight

s wie lett Kockwell

ATV TDCRNA LR,

Field anid slarted the coast just heneath

a henvy bank of ©
1 S

lee] i from
doubtial,

w shore

e that T
LAHE IOEaT.
M LTI WS visthle except the |

n our left aml the

7
. R -l i L

L= T
"Ax we approached Ensenada, Mexico,
gave promise of improyve-

ment © the o Litter] and there were hioles

the wenther

in # laver of clouds at 5000 feet. S0 the
plane rose in & stendy climb antil we were
nl:ove the first Inver

&, I",ll--'-"u'-' 115, !..._._.-_-._|--|I
.|1- el ||_-:|-_|:'
rratedd the lower lints,
“From now on, as we climbed, there

waz little to be seen except a wall of white

Wils .'.r::-:!.-'r !:'L'-'l.':'

tids, and at et wo pene-




.r:-_;__“..___“.._.m ..:.__...__..“.__.
el dER T CERALIEN R T SN T B TR L] BRE AN JUNO Y J3AR LTS Wl w miIr 1y aEwrE il i REIEYAG] S BN RUGEE IO ATIEEID MUY STVRLEE B ANELA :_.—

WK Foppeer O C(500) RORFL | AUy JUNOT B CamrmEip Aoonia oy i Cratuey g or e 'Aeaw sajnm §61 'm0 S00°G) mmaEpt g [2aabis o S N
YL G IE. ATAT W)L fk ] LRER] o on B o | __.__..___:_.._ A LR CEunpey LUy i :_..:.. FL by 20CIRST Al ) e sy rf faal £ ) ELE SRR TFL L) ST
ANTEESTR (e a8y o] _.___2._".._..”_ m.:.— .E.u.._.._ 31} 61 " 103 LW e SUNE IR ik ‘AT AT Sy 8 (iaaj 7EROI] BEIIgaf oy 8 pamadEaiog aij) __.._“

HdVYTROLOHd d50 N[ SHYED OV E-MONS HALS
DULEIIG TLYS ALY 5 1y s oA 1 A=)

_u_]_al .l_._..rlr la*




_._.__ =il i 1 K .__ | &I .__...__ ."_. ”_.__u L1 L B E Y LTSI A LEL 0 ] _...__ iyl 1n ad .:._ by BRI __.___ Iyl __ 13 SE)) N :__. LR _"_m | JEEET IR LB
Syt qird o) RALE 1AM O] DL LEEEAS S L Ealee &l BRols 85891 D aLe il =il e Suwiefan ] EAEER M (AL EMEN| 2] o L Lo T S 1[5 TR TR B A R () e ___
| i
HE S s ATHYHTY LoN A X Iy HI11L AT MVl ¥V 40 NOLLYAJT GIL NI d0 AL IONMISIT F1ILLE SMOHS HOIYEDOLCH G STIT.L

| : R
1 A h : w3 " __|-.__.__.. _ a.._.-:.ﬂa_.,ﬂ_ |




FLF il %41}

1IGHY. FLUYTY, i

FHA YA

wUIRT T B8

I' ' |'|.||."

it Wil the

IETINTEI PR 1R 150010 I'll

d clemdd {rom whieh b

rexliced, aiml The resulting o

e

YTt

miting from the 41m

Alr 1o

=
£

T
-
i

—
-
= T
X

wingular elovd that, thimgeh

uuuuu



_...“. ] "IKE s ) EabE (HIEEE idreraul gl HEL AT AV RENEY! b @il 1, Lt L)
......._I1”“__...._. ik il L if i m T “....__ iii .n ] 5 4 .__ ..__ i i ..._.._ ____ {1 1S, i _._ =Tl 5 ._.l. ____ LL.FLE ._._ 4 .__.“ll” _..l _ .__m_ LI I | ..___. _...__. _“I._.l_ __... Il ____ m_ __ ___.___ L] |.___..._._m

IR OANOW NOL9KIHSY W TTHL A0 =Yl AT1 FERH Y AN SAWALY B JLOEHE AL S OVENE SRS O

BIEFE N LR TG RG] LR LRI RIL T I L R TET )




vt hi
ks

oTie L
W e R,
thiz L

(8 ]
1

1AL o
"

il |I.

oot is masses of
an to drench our g
K over the sme: sur
s Cstrogteling oo bitter
6000 Teet and gel
“I.' i .II |I 'III T I :
:'|-  took lace
srme munates the: i
it ddendy we felt, 1

I_I I|| 1
ii
i

ir .
I i

||'! I
:I |..|-|.|' 1

i il T I

-|||:
[t
I||'
[ne

irH
1 -\.1
i ]
| B |

i
camie nte while the sootheast became
retl s them, as suddenly as it came, the
bl R P APRTHE

o, while thas unigue tndertaling of

W acreacds '!"-'illl Il i'."-' ||'-

mary obtect because of weather cond
e, the collection of ‘untiexied ik
II: | = | I .I|I!|'\:-!I .:I_ I I.-I IlI I.r II..!I
it ket ledis ' he Land of the
i
= hetrs has: been a distinet geo
g L ey e e
II L} i [ " ¥ -
It | | 1o i | || #uj [l 1 1S i =
1

GEATIILC reveal the plobe on which we



MAN'S AMAZING PROGRESS IN CONQUERING
THE AIR

By }J. R. HiLpesraxp

Avtioe dF "THe Gisdacrny of Gasies,” "THe Sovsces af Wismiscros's Conaaw,” mre.
pmoTEE NaTiow sl Daesharmic MAcarisg

AN never before achieved such
rapid progress in any engineer-
M ing problem as he has attamed

in his comguest of the air.

Since ¢lassic times he has dreamed of
exploring the new workd of the air; for
centuries he tried toadd a third dunension
to his travels.

[t was not until September, 1968, that
Orville Wrght's biplane rumbled down a
creaky launching rml that Jocked Itke a
chute-thechute at a county fmir, woblbled
a bit in the air, and c¢ruised around Fort
Myer, Virginia, for 5734 minules.

Within fifteen years the Navy's NC-y
crivased the Atlantic i the air,” an Army
air sguadron flew from New York to
Alaskad two Army birdmen spanned the
eontinent by a non-stop flight from New
York to San Diego (sec pages & to 83),
and our air mail planes lad delivered let-
ters in New "1'“1:‘{: 26 hours and (1 min-
autes after they were postmarked in San
Francisoo,

In the past year or so aviation progress
has been accelerated at an . astoundinge
rate.  OFf all the noteworthy records
which airmen had et up by the New
Year of 1gzi—records for speed, endur-
ance, distance; altitode, and  Jopd-carre-
ing—prachically every one had been sur-
passed by the dawn of 1924 and of the
55 recogmized airplane and airship records
as they stood o June 1, 1924, the Uinited
States holds 41.

THAVEL FASTER. FAETHER, AN HIGCHER

It the golden Aying year of 1023 a
Navy aviator set a new dizzy speed mark
of nearly 267 miles an hour, a faster pace
than moan had ever traveled | a Frenchman
ascendod a mile higher than Mount Ever-

® See "The Arores, Pictoromgise aml Hi:&‘l:u.l‘[-t
Hali-Way House of American Transatlantic
Aviators,” by Arminies T. Hacberle, in THE
GeoGesrmre for June, 1016, . |

f Ser “The First Alnskan Awr Expedition,’
by Capt. B Clair Stroett, m TuE Gliocaarmsc
for May, 12

est's unscaled sumumit, farther skywand
than man had ever chmbed:; and two
American military aviators made a few
duration mark of more than 36 hours
(see page 49), longer than man had re-
mained aloft before.

Not only new records, but new instru-
ments and methods of the past 18 months
blared the path for future achievements
which were but vagne bopes a lew vears
ap

The American Navy successiully oper-
ated the larpest eraft that now plies 1n
air, the Shenandoah, and 1t evolved a
“yest pocket” and “folding” arplane for
use with submarines (<ee page L11).

Our military establishments perfected
the aérml torpedo, rendermg then exist-
ing hattleship designs archaic; developed
smoke screens, great skyv-hung eurtains
to congeal their dramatic attacks t and re-
fueled planes while they shot through
the air ar speeds which outdistance our
fastest express trains (se¢ ext, page
121 }.

In Muarch, 1924, a modest newspaper
nobice old how two Army aviators Hew
from Dayton to Mineoln without seeing
ground for 430 miles of the 5735-mile trip.
That flight was epochal, for it marked
the successiul resting of the enrth-mcdne-
tar eompase, the turn miicator, and the
imelmometer, insruments which will en-
able the aviator to navigate amiid the fog
af ahove the cloels, independent of ral-
roadl, river, or highway landmarks,

Those three inventions, 1 conjunction
with the radio and the process of refuel-
ing in the air; promise o cut the airman’s
last mundane fetter and Interally pree ham
complete freedom of the air so long as
his plane and éngime remain mipct,

HELIUM MARKES AIRZHTI A FLYTNG FACTOR

The rigid atrship being developed by
the Navy, of which the Shenondoakh, e
quired in 1923, is a tvpe, bids fair to rival
the airplane in providing the pablic with

a3
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Offictal Photopraph, 17 8 Arp Ale Sesulew
THE WHICHT GLIDER AT KITTY HAWE, MONTH CAROLINA, IN 102

When the Pepee Treusty profibite] the Gormand from further arrplane mmnoiacturs, 1hes

turmed 1o devising gliders.  These were scelpimed. s novelifes; bt they were not new

The

Worights dsed gliders o learn the fundamenmtals of alr pavignation before they sought 1o fiv in

Al L':'.:j.:il'u.‘-j.'? upelled machine

Thi pretent records for gliders are all held by Fromce, where

machiws have stuyed in the @it mere than B boars, climbod 10 1,58 feet, and fown for more

thuie 1% midel

vehicles of air travel and parcel delivery.
The airslup itselt is not new—Zeppelins
were conspicuos 0 the World War—
bt the ose of heliom for their inflation
15 an Admerican modification which elms-
nates: the danger of pniton and explo-
sior. And the UTnited States TICTTEEEES
the omly known supply source of helium.,

The-Shenandoah owes her life and the
lives oof her crew to this nommBammalile,
nonpedsonous gas, 1, on her miemorable
“wild mght™ of Jannary 16, 1924, she
hatl been milated with hydrogen, the
sparks from the presence ol static, which
were from 13 10 18 inches long, doubtless
wittld  have Jgnited her gas bags and
cansed a trugedy,

A secomil ad junct which mnkes airships
practivable is the mooring mast adopeed
by the British and Atericans. The real
pnt to the Shepondoalt’s adventure when
she broke loose doring o 7o-mmles-an-
hour gile ‘and rode the storm s that the
ship drd #xactly what her erew ordinarily

would do for her under simlar circum-
stances (ee page 103).

Already America’s best-known velucle
e the Shewmandosh,  Hmdreds of thoo-
sanids have seen some of the country's
Yerack” trams and gmol oocesn  lmers
fiterally rllions have watched the silvery
Shievandoal steal silently across the sky.

This meship ¢omprizes mony  wonder
stories of modern science. [ lengtl, 630
feet, 1s two-thirds that of the Leuathan,
ver its weight of only 37 tons is & tiny
iraction of the Levtathan's 50000 tons.

To house o gl 5 bigper sister ship to
cotne, o hangar wos built i a clearing of
the New  Jersey woads, which building 1s
201 feet longer than the L. 8§, Capitol
batleting. just two fect less than the Chp-
tol’s widest part, and more than two-
thirds as high. The sliding dours st one
er] weiph 1,300 tons!

As the airship Aoats mvaterionsly over-
head, it looks bke o magmbed cigar,
wrapped o tin foll, with sx tiry haskets
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THE "SHENANDIAIL™ FLY] G OVER TIHE MOTOMAC AT WASHINGTON

In the foreground i Highway Hridge.  The longer peaimsabia, eoeireldd by the Sped way,
=& goll eourse aml pionde. grounds reclaimed by the U, 8. Arimy Enwineer irpd.  Near the end
of the tarther pepmaulo i the Army War Cullege, bere hidden by a clowd. iml ati the distant

SLIEI J |.:|.i:|||: |_":|_I|:_ vhere ||5.'.'_'.- A T | r'I.'-'."J gt for the Arms O == wiiirisl 'I-'-'Z'u'l..

Formerly, as fuel was burned: the ship. of $thz2o0—enongh tn pay for the ex
grew lighter and tended to rise. There pefimientation  aod  mstatlatiem of  the
upan the gas expanded, and it was neces- gicchaonism.
=ry o telease enough hehuam o equalize
the it of the gns Lo the ._.”_!._..||_r oif the
-L|'||'||_

Even thowgh helium cnst has been  travel now is taken as a matter of course,

]'-'"l'-':|'.| tronn a radmamlike hosur [IrWe In smme I-'1"'.';[|4.-:an -'ir1'|“-. where eommmer-
to 357 for a thousand cubic feet, the cinl afrplane tentes are auhsidized, the
srmoant: the Shewaidaalh bead n valve on  goestion. “1hd voo enme by T T | attracts

]'l|||_: tripis Was Aan expensive operating oo more attention than the American e
fenn, Ui s ramons St Lows visit, tar guiey, “Did ywm orun over by train
expmple, 200,000 abic feet of heliom  motor ™ On that continent 10,680 miles
nad to be valved., The witer-recovery  of aivhines operate on regulnr schedules.

::'!"ril'l' MEAnS B :"..":'|||.||L: on ane steh L:iil Y1 many re<nrte and |.:|-‘!i|.-., II:LiT ];|'-__'...“

=HELTERED 3CHOLLGIRLS TAKE AIR THIPFs

Vistlors to Eurape bopow how atrmmlane
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THE MOGRING MAST MAKES THE ATREHII PRACTICANLE

The chief difficalty of fying the ghant Skewondoah ab first was getting ber o anid o uf
her Hangar, an retation wineh reguired more thiiiee 300 fe _-:II". Iil-r"_"-'l--l- -4|-'r-l_'-" danger of
il “UANait wil] shie dio At & mast o case- ol 0 FHATRD 18 thes lawman s hrEt (i !l_-“:_
s ety what dhe wonlil do were ghe fyving.” ber crew wall :.'ll!'" et lowsset ardd mide mromml
Thic w=as what the ship did af Ber own aceard on e wild might ride of L | iary.
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A VIETA OF TANES AND GIRDERS TNSIDE THE SHENANDOA

Phie sitnple. elmar-like lines of the hupe airship, as she fAoaty silemily aoross the =ky, are
a1 a1 Fler tnterior strimitir w5 coinphicated as that of a battleship (see drawmg,
name 1oh).  More than o000 struis are used in her 'maze of latticed girders, for which a oew
maferial wos develope Plis sietal, 5o alomtnarn alloy Known lurmlermen, s the strefgth
ol steel. bt only one-thied 15 weleht (see text, page 45). Note the "'promemade plank
hetwern the Fows of gasoline tanks

With the bag in one hand and a staffed  telephone, ten miles away, and there he

L f trousers n the other 1o support his  catlled vun the Salr Lake City [Host AT
'-'.'-'|'.:::| ctv e St ,-:_ |-'--' r e Ted 1slwi- K21 ' |_'II R |- ks Trds :'_. T
ricusiv divwn the slope throuagh the woods,  have not been worried: about me,”

Frequently pausing to regaim his hreath For four days every plane in the West-
sl regt | chinge musels i :._-l.l =€f e errt Thvision of the Air Mail Service |'|I1
tsk all dav oo ofl night, umil davbreak  besn searching for him.  His plane had
brousht bim to t AL Py af the wondde. e fonaned, bt B e had abmost —

The dread numbness, danger sienal of  given up of rescuing him.

the Archie explorer; was upemi him, bt Another mail airman, leaving Omaha
hi -"I-_=_'|'!|.": on to g barn ocepsionndiy for ‘North Platte: N ._::--!_-:-II Sy ) )

aside throneh the dovime snow, It was  <leet storm which  guekly copbes :

v a'clock when hé came near encigh to  plane’s wires and wings with we an meh

the Imm 1 see there wiis no house q'i}ﬂ- thick. The wires vabrated ‘-*'-|} anid Tw
cent, but be caught sight of one & mile  smapped fi. The ship became more and
fartler . The storm still :'|¢|-?_ t e mre | i once # nearly lell into a
icy wind cut hke a mazor edee, his  spin, but the pilot brought it down to an
strength  had wearly ebbed It wias 6 emerpency feld at Rearney, Nebraska,
o cinck before he reached the house, and forwarded s mall by tream

In two davs he had recoversd suff- Then e ctacked the we ot the wings

ciently to ride horselsek to the oearest  and Hew on b North Piate,
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PFRACTICE MANEUVERS

Chir Navy has developod widely different types ol alreraft for warfous wies, ranging {rom

tor  |long<hstance scotitmyg, to the bombing and tocpedo planes:; “spatting”™

plancs, to help contral the gumflire of min-of-war, to the fza0 Gghting planes. of which these

ate 1ypes, Lr clear-the air af coemy planes

Perbaps the most spectacular exploit
m @r-mall history was that ol the pilot
whose motor wenl (o pioces 3000 feel
over Umionwille, Pennsvbvima.  Flames
burst trom the engine and the aroman pal
hiz plane into a dive, heading for a ereck.
ameke blinded lom, but he managed o
cut off the gas. After diving g.000 feet
the smoke cleared: the dive had blown
out the fre.  Stratghtening ont, he landed
in a held unhurt.

A FLYER'S FAREWELL MESSAGE

A tragic ending marked the career of
Captain Leonard Brooke Hyde-Pearson,
arr el palot and World War fiver, who
wis killed early in March of this yvear in
the mouniain:s of Penmsvlvama,  Bot two
letters, adidresserd to “ My Beloved Brother
Pilots and Fals™ and marked “To be
opened only after my death,” promise to
live as classics of aviation, He wrote:

“1 go west, but with a cheerful heart.
| hope what small sacrifice | have made
may be of use to the cause

“When we fly we are fools;, they say.
When we are dead we weren't half-had
fellows. Buot every one i this wonderful
aviaton service is domg the world far
more good than the public can appreciate,
We risk onr necks ; we give our hives: we
perfect a service for the benefit of the
world at large, They, mind yotl, are the
cnes who call us Tools,

“Hiut stick to 1t, bovs, 'm stll very
much with you all.  See you all again,”

Hitherto, the operntion of the trans-
continental atr mail has been an “advane
iy service,”  Por example, planes carried
late maal from New York snd overtook
a Chimgo-bound express at Cleveland.
Stmafarly, the joo-mile flights befween
=eattle amd Victoria, DBritish Columbia,
ard Between New Orleans and PHlotiown,
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A NAYY PLANE LAUNCIHED
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A

lee mall off

—

A, are made t incorning
& or carry late mail oo outgoing omts.

Chm [uly 1 the Post Cibee Dlepartment
1_|r'l,_1||--|| .-';'|_|" \ ‘|!|,_l"i LYeT t-'il' |'.'I'.i'l route

from cogit to cuast i planes. 1o pregs-
ration 10T this [lrll'i-.'l.". l|‘|'r_'|!.|r intereomstil
relay (lights were made last swmmer, and
letters henring a San Francisco postimir
( wire Ginceled at
g Cffice dt 2 1. m. the

(OF 0 I T

the New Yaork P

followne das

LTS5

AbALL FLASES

] ¥ " =
LML s DT

AN LIGT

| | %1 | # L
It wae dgrmy tlicse I:|;_E|r- At T

preat white airway along the mght route
from Chocago to Cheyvenne was tested
aned nirht Aving <shown o be practicable,
For this achievement the A Mail Sery
HE WIS W iTelee]l 1hhe l'--'.ln'r .|.I|"'|-.I'.'=' {OF
thie z@cond

The electrical enginesr provided frve
stattons with aerinl beacons aptly mnick-
named “midnight suns of the Airr Mail™
Each beaeon 13 a hlngh - intensity are
searchlipht, mounted on a S50 oot TOWEer,
and 11 T villves three tumes a st
angle of one

AL Es=IVE YOAT,

=&t at an degree, the

INTO THE

LEEH

Ozl Phetoaraph. L.

Al FROM A w LRk LD

[P “SNEVADA

LATAPFUL]

I-_-':_I'IIII_IIJI_I_II_:I.: _.1||-'||_..|_|'.'.1_-r ||-e'.'!|'t ‘i'!'-::'ll |_'.'|I']I
of these land hghthouses sweeps the sky
|15t the horron amd has  been
sighted, on clear mghts, at 130 mles. Al
1O0 mmtles: where it 1% |I|:I1]i.|_'.' visitste, the
ciameter of its beam is abiout two miles.

LS X v landing helds zlong
thie viplhit airway, large puiding lights have
been installed, and there are smaller hght
mildes every three miles, makmyg a con
touous Ieht lane over the goo-mife towte

“ umernis mechanresnl fserd
to he solved heiore might fiving was prac-
ticable. Searchlights are afixed to the
wings ; the glares of the exhaust miust be
hidden from the pilot's eves: amnd special
paint ts used on the propeller blades so
they will mot reflect it

In addition to the obyvims commmercal
valiue of speeding up busmess letters, it
has been estimated by o bank oficmal, ang,
of course, the amount is purely an est
mate. that S1o0o000 has been saved m 2
single month on the mmterest on potes
1-'-.'|'|E"11 |'l|=.'.l'|"-|'|'.'-|‘ '-'-'||!||'|. |I-'.'|'I ]‘l_"_'|| in |]:--|-||
sacks for twn business (ays between
New York-and Chicago,

abive

EIECT ey

il ieEs
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A REY SIIP OF THE MODERY FLEET, THE U, 5. AINPLANE CAMMIER. L ANGLEY

Just as the Army deweloped reforciing (sce text, pape 131), primardly becaose Ll

maneyvers may fequire distance Hights,, so the Navy, vven earlier,

devined & way te make =3

rlanes independent of short landiegs and capeble of ponnig d@% tar seaward 22 the fHeel may go

In toaz the MNavy began to cperste the Langley a3 an expermmental wirplane carrhes.

To-duy

planes can lamd alwsmrd this vessel by means of an Wrresting device and can take 0F {rom her

iy msmg & catapul

Chperating by oompreseed air. tils eatppail accelerates o plane from 2ero

1oy 4 Go-rmbisg-an-bott spieed, at which rate it s projected miio the air (soc peuge 109 ).

Mo charmot Tave, nn horvse race. n
httrmman race. 1t = sate to oy, ever for-
nished the sensation of seeing an amrrplane
ffash by ar four miles a mimite,

SPEED SPLTRTS ARE HAIR-RAISING

Eighty-five thousand spectators saw
A. L Wilhams average 243.6 nilés nn
hour when he won the Politzer speed
classic at S, Lowms. and H. J. Brow hmsh
econd with a 230.5 mark.

[ a zpeed duel at Mitchel Field to test
their planes; Brow reached 2742 miles an
hour and Williams averaged 266 miles
for four fliphts over the prescribed 3-
kilometer course. Steel nerves, instont
j1:1!;—_,_1'=nr'r1l:, amtd ptmest  precision are el
manded of mlots wha lwrtle through
space. at such rates

Chne of Williams' flight< was hair-rais-
g, At ouon0 feet.a mere bloteh 1 the
sky. he plinged into a dive that shot ham
within ten feet of the groond, Ohe-
fortieth of 2 %ecomnd miore, and a terrific
crash!  Fat n that “mck of time” he
leveled off and sped away to a new work
reCoTil.

The first question hred at Willams
after he wion the St. Lois speed race
was, "How does 1t feel to go that fnst ="

“The straghiawav Hving 15 fine, bit
evervibmg went black on the HIrms,  was
s reply.  Both Wilhams and Drow sasl
that they scemed to lose COMSCINUSNLEEs
for an mstant at the sharp turns of the
triangular course, where the centrifugal
foree  jammed them dovwn with  an

itan. band and apparently  drained  the
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izl i::!hlll-|:|:|||llI L. 5 LY,
THE SMALLEST SEATLANE IX THE WOELD

This Yest-pockivt eraft othe UL 5 Nave's list link in providing nll s vessels woith the
atrcratt which vuw are comsnleret s essentml W & Navy vessel's operatiols a5 11s  grams it
slmarme arrplupe hes adl the mutrmmmtz - aod ogimpment of s aster erwf, vt o B oonly

pe-tortirth the siee of 0 huge bombmg plane, It i so designed that §@ may be shoep of - §e
wings ] sirmpped of s pontoems: strots and brsces, and stowed m the submarine’s fero

Flestogranll frrm Posl (1 bee lesmriment

UNLOADTI NG TTIE MATL FROM A FLYIXG BOA

The plprm whieh carey ] Tetween Sow Ohrloane aod Palottosen, Toomsaind, wind  Petweet

Seatthe md Victosig, HooC, may expedile the trgii-steamer trpnsler of miaid by week
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blood from therr heads for a few
sECcOs,

prk's

ADMIRAL MOFFETT PREDICTS BVEN
HALGHER: FEED

ol

The question Inter asked of Rear
Admiral Moftett, Chief of the Ba-
roit of Aeronautics, United States
Navy, wias, "How fast will it be
possible to go 7

“Human endurmnee cannot stend
sluirp turns at much greater speeds
thin those alrendy reached,” he re-

Hirt the
iles, often clmbing two miles or

yOe,

15

Pliogograph fram Foun Cifice Deparrmeni

= m i = o
" 3 phed.  “But for straghtaway fiving
= and wide trns the hrmit hod nol
'E-E |..|l."l.'[I t-l._'.‘i.'l.'l'll.'_'l'!. .iJ.T.’FI. 'i.'q not evef 'itl.
=R= sight. As for ‘bumps’ mn the ar,
. ®=a adequate protectiom: can  be  de-
=g veloped for the mlot in some form
- e of shock absorption. It will prih-
= =g ably prove practicable to inclose him
- 3?% im-a casing which will eliminate the
S pEE A 1-1:|Ib1 4% miles a minute amd
o 2 - ; FTaTE
< MBS Perhaps the mast heroic test of
w = 2= an avigtor's prit and stuming is an
- :: :E altituide  elimly The earth fades
= =& below him as he ascémds to reginms
® =< where on homan  orgrnism hay
S S EE breathed betore, There 15 no crows
= 255 to cheer, nd comrmle too impuirt
= 23 _ morale; nlone he mmst make the
2 43 gmim, grinding hight against his own
ue -2 = = I'.'Jj|.|;I|.:_; erilurance.
= = E'f A rofiens] DRVICN compensates
= S EZE onlyin part for the suffering from
= =% = thedifference in the pressure which
\ -_E - I T amil his forbears have t":':.]'l'f'l'i"'
= == enved for thousands of - years.
T ez Every muscle and artery and nerve
=== protests agamst the strange en-
= T o wvironment, and s vitality decreases
: = -as he poes Hipher and higher.

PTLOT'S DASHEARD TAS MANY
DEVICES
When one hoards a modern plane
he 5 confused by the complexity of
the mmstruwments on his aerial daszh-
himrd—1ten or more of them—such

“The Fast Muil.

i beside the explo

iGate Lo ride thie storms and tesort

;":I'i_':i-'-lilT-L' oIS, el o mentuin |.|II.‘
controls (=ee tllostration, pape 93).

.
= 5 g5 the altimeter, the air-specd meter,
1___ ._ a '|'|E_._'|_|._'-!'TH;"I'i|' CoOMmpass,; @ SyTo (urn -
' A dicator for use mn {og or heavy miin,
= a tachometer to show the engine’s
_;'; speed,  vartoms  thermometers  and
=
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Plitogra)iia from Prot Offfice Thepa e

A FORCED LANDING NEAR KOCK SPRING, WYDMING (SEE ALSO PAGE 26)

Cin the eraft also probably is a rudio,
3] in direction finding, as well as for
genernl communication,  Science oomtin-
pally 1 adding new refinements to the
vehieke:

In 2 modern atirplane, 45 m an artomo-
hile, the engine most decidediv is the
thing, The internal comlristion engine,
developed by automobile manofacturers,
mace the airplane practicable.

The Wrights installed in their frst fly-
o mschine anengine similar to the au-
tomohile engine of that day, They light-
erid the parts where they thoonght weiglht
conld be: spared, and even then had an
instrament  which to-day would ook
heavy and clumsy, It generated only 12
horsepower: [or its 152 pounds: to-day
one can lift and carry on the shoulder a
too-horsepower engine, A certain 1,000-
horsepower airplane engine welghs only
oo pounds, A cstandard failroad en-

gine, or locomotive, of 1,020 horsepower
welghs 229,433 pounds,

THE NIGHTMARE OF A MOTORISTY

A major problem of the airplane en-
e miakers sounds like a motorist's
mghtmare—a nightmare in which  the
agtomobile  driver would  encounter a
steep, mterminable hill and drive up, ap,
up, and dared not pouse for fear the
Jiuutnrrju:h: policeman would  overtake
1k,

The airplane engine must keep going,
without pause, at high speed, while the
flver s in the air, Uhverheating is one of
the effect«.  The ingenions way this probe-
lem was attacked was by reversing the
fantiliar operation of an automobile en-
gine, m which the eylinders are stationary
and the crankshaft revolves.

The cxlinders were mounted in a star-
like formation, so that they spun around
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Maeraph from Jrauf Oifece [reparimetd

ETHIKES A FOG

. F Magton, afr moanl galet, was foecedd (o Band on AMouit Rose, Nevada, The (o was so thick

thwat Tebs, plame was heard, Dot conld mn he pecn

the crarkshaft.  The evlinders then couoled
themselves as they revolved, aml not only
avoitded overheatmg, bt saved the weight
of water and rmadintors,

Inn a hiplane fitted with this new type
N1 CTHEINE, [enn Fharman el l'_':i|.'1_'1' alr-
plane history st Keims, in 1000, by tying
L} miles—a new world record for
distanee

Still the demand grew for greater specd
and power, until this type af engme was
eliminated in certain Jinds of arplines,
Lieranse the centrifognl forces were too
rrpsit for the evlinder metal.  The saving
af fuel eom=sequent upon the change more
than eompensated for the weight of water
and radiator needed for cooling by the
eriginal method,

[1 1924 the fierce competition of engine
miakers stifl is shaving off ounces Al
nildinge power wmtse  The most important
experiments of to-day are those directed
towsrd the use of heavy oil Tuels. Many
experis apree that the pext great forwnrd
step: in airplane comsttuetion is the devel-
apment of a motor which, like the Diesel
engie, will inject fuel directly mto the
cylinders amd fire it spontaneatsly. Stch
an enging will eliminate fre hazard and
carburetor and ionition troubles, which

|.1:.1.:'l'i'l1l'l :f':II:I'I-l'_"-'J B o] wpsCEns % RS
are the weak spots of present-day motor
cotEtruction,

TAKIXG 5,000 SNAPSITS A SECOXRD

To -I:Tr|._'- this |l-1'r-h|r.‘!|'|. # device as -
tricate as that nsed to detect aIr [Fressiite
on the wings has been evolved,  This de-
vice 15 a camern which will ke photo-
graphs of Tuel sprays at the mte of 3.000
sraipslicts a second,

To realize what such  photographic
speetl  meRns, one mak recall the day
whien, as g small boy, he was tnken to a
photogeaphic studio and  told 19 *holid
perfectly still™ for “one minute,” That
“minnte” seermsd like a lifetime; vet i
was ooly five secomids,  While he was
pasing for the one picture, this machine,
down at the ]-1r1_J.:,|f_"|.' Metnorial Labora-
tory, ennlid ke 235,000 seporate dnd GEEE
tinct pictures of him!

The Sgnition of an eordmary satety
match after striking seems spontaneots
o uz, hut it really takes nearly a second,
which is mighty slow in companson with
the 1/ so00th part of o secornd an oil jet
an oil engime requires to develop to its
full size; vet during that 1/500th part ol
n secomid the new camera can mke from
8 to 12 photographs of the oil spark.
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Next to the engine the wings (techni-
cally, the planes) arve the mist important
elements of an airplane.

As the layman glances sssualle at an
airplane  soaring overhead, the wings
seem to e the stmplest part of the mecl-
amsm.  Instead, they embody veurs of
archurns, soietanes fatal, Tt ever fasci-
mating, experimentation, Recent stinlies
have upset old theories aboot them and
have pointed the way to giving them the
exceptionnl strength and hghtness need il
for the quick maneuvers and projectile
speed of present-day planes

A erossesection of an o airplane wing
Ionks like a hockey stick, with thee convesx
sitle npward and the “peak™ of the curve
forward, 'Olne can easily see how, when
the wing speeds forward, a partial vae-

numn is  créated  hehind the upcived
“hump™  This vacturm ¢reates @ suction,
and this suction, it now develops, accounts
for two-thinds of the hfting power of the
WIng.

The air pressure on the under, concave
surface, which formerly was thonght to
“lift" the plane, dors only one-third of
the work.

CATUMING AND WEIGHING THE WIND

Until very recently, it was taken for
granted that pressure was distribuited
fairly. evenly over a wing, Al parts of
the surface were made enually  strong,
ail after a wing was budlt the method of
testing it was to pile sandlgs on it
Fast Mving: however, and especially div-
mg, tire off tips and upper sirface covers
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THE BARLTNG DOMAER, CIANT O0F HEAVIER-TIIAR-AIR- MACHINES

This airpline could pick tp eight tons of conl nt Seramton, Peensylvanii, and deliver it

in six hours to o eellar in Chicago, if the Chieago house were on & wiry while street

{ar the

tip-toetip mieurement of the pline & 2o fect, about twice the width of the average oty
Ietbebinge 108 : @ Is as bigh as o two-story hongse and 65 feet long.

at speeds supposed to be well withm the
snlety lactor.

Thereupon the Nationgd Advisory Com-
mittee for Aéronautics hegan work, at its
Langley Memorinl Laboratory, on an m-
strument which woutld register the pres-
stre in thirty or forty places on the wing
sutrface.

When this instrument was adjusted to
an amrplane fiving at a rate supposed 1o
engender a pressure, or Cload,” oid 30
pounds per square foot, the telltile mstry-
ment showed that the “loads”™ on some
wing parts registered 210 pounds per
square foot, or more than 300 per cent
preater: than had been sipposed.

Pressure - Meastirimge  mstrament

s
has o Tornndable name, a multiple-record-
ing: manometer; it it doesn't Jook com-
pheated and weould almost go into an old-
fachioned’ “stovepipe” hat.

To employ it, a series of holes 15 punc-
turedd m the wing places to be tested
Each hole is connected by g rubber fmbe
to a thin metal dinphragm.  As the ar
wessure increnses, the diaphragm bulges,
1'I"-n record these bulees, a small mirror 15
attached to reflect a beam of light on o
photographic film.  This mirror 15 ad-
justed so that it will revolve as the dia-
phrigm oscillates.  The photographee film
traces the sensinve duphmgm movemernts
v a wipzay line that Tooks ke the now
{amiliar seismograph record.

For purposes of study, the sum tot!
af these revords is modeled on a sort of
Coitot map af the 1|1I.I|-J:]::-- 1.1'-l_" ]'Illl-_fll:'l'l."."*t
altitudes indicating  the points of the
heaviest mr “loads,”

Thizs device has an anexpected :]|:|-|;1-T1L'i'lu
tion, in that results of tests made with it
to measure the Inads on airship suriaces
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LD HIS SPATT ATRPLANE

Iy the mspirmg mitiative sl per<omal achieviemints i the air of s Assistint Chiel, the United

piates APy Al Service owes § larir
were applhed i designing the Shenand ook
It is believed that the
Keome aned the disaster of the ZR-2 were
due to lack of load miormation,

Fvery pilor scom will enter the air. j1|a..'_

ASTR r..l':;-_:.-.u_' {1

as (he amtomobile driver now crosses o
iridee with. confidence that the carrier
has beenn fortifed to mieet tlie stressed 1t

will encounier,

A DMEZY PROFELLER 3PEED

Comspeepous apon the Wreight Broth-
trs' first exhibition airplane were twao
large, ungainly propellecs, To-day mam
arrpianes have a smgle propeller, which
attains  efhciency by its strength and

R IEATE 1F1

its renalkabile aconmplnbimenis

speed, rather than by its size, When an
airplane toavels 200 mles an hour, the
rim ol the propeller is traveling oo fest
a secondl.  FEven then the propeller s
vty 255 himes  faster than the
Waval aviation experts say that
the plane propeller’s efficiency 15 8 per
Cri than that of the marine

A
AT

1-
PR

alel
propetier.

Tmps of the meta
Navy's new racing planes travel faster
than the sound of the engine. and the
centriiugal force on each hlnde tip 15 5
puall of 25 tins

In most airplanes the propeller pulls
the machme, Iis location in the front of

!- a
PV RO BT S I'|-l

1 the
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g5 [ n the propeller Lk -

he nseful m Avinr as the
telearaph s i trman dispatching,  WWeathe
it = Aashes] 1o0all mportant Hy-
e e twice datly, and rocho sets |
the plapes recerve Turther advices on long
Hight=. In England arplanes alivinly are
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The radio haz another imporiant ose m
aviating, that of direction hmdhngr, s

lanes. when groind
ke are ncking, and m land fhehts

when these landmarks are obscured, the

pecially in the Navy
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adio compass 15 ttilized for aermal novis

rption, By nsing 0 jan-like antenma,
. Tevolvitgg. reqsters the directnm
it w hieh <ol s thie '_|-::_-If|'|| st FObefIsIiy,
the aviator can steer Kis ¢gourse, even
though cloieds below or  the darkness
vrotneed T obsctre proand objects.
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An airplane draws alongside another,
which is flying about 100 miles an hour.
Cine plane “tunes " to the speed of the
other and fijes above it.  The upper plane
throws out a lose, which s caught up by
one of the aviators in the plane beneath,
whao attaches it to his gasoline tank, and
talces in 73 gallons of gasalime.

Meantime a third plane bears down
upon the pair and takes motion pRctiares
of the strange air scene.

The flvers themselves had a "hird’ s-eye

view” of the natural grandeur of our

'acific constal States which has been
vouchsafed to only a lew men.

THE FLIGHT BEQIKS AT SUNRISE

Just before sinrise the airmen tock off
from Sumas, along the British Columina
border of Washingtin State, amd soon
passed [ellingham, with the snow-capped
Mount. Baker to their left, Already they
could see majestic Mount Rairer in the
distance. The numerons istands of Puget
Soend loaked like splotches from ther
gno0 feet. Soon Seattle could be dis-
cerned peeking throngh low clinds.

Southward they flew, past Mount St
Helens, and then Mount Hood, brilliant
in the morning surn, ushered them into
Crregon and the rolling farmlands of the
Willamette Valley.

Below Lugene they received their first
*transfusion” of gas.  Waving their acrial
gas man goodbye, they started a gradual
climh of Cascade HRange, over Dinmonid
Peak mwl Mount Thielsen and Crater
Lake, and then entered the pass between
the north end of the Trinity Mountams
amd the mighty Mount Shasta (see page
531

According to Liertenant Richter, “Oinly
the pilots who have flown the northwest
country on forest patrol can tell the thrills
that chase one another up and down the
old joy stick while passing over the jum-
Wled mass of moantains, canvons, rockes,
forests, bottomless pits, and  turbulent
rivers that extends from Moum Shasia
almost to Red Pluff.”

At Saeramentn, with a large crowd at
Mather Field to watch, the flyers took
their seconid charge of gasoline. The sun
was setting as they crosseil the San Fer-
mando Vallev, and over the pass betwcen
the Sierra Muadree and the Santn Momea

Mountains the lights: of Los Angeles
greeted them,

Southeast 0f Los Angeles, fiying 6,000
feer above San Juan Capistrano, they
ecould still see the lichts of Los Angeles,
of Santa Monica, San 'edro, l.ng
Beach, Santa Ana. Crceanside, Fall Tirook,
Escondido, and San Diego, and these
pleaming fewels, spread at their feet like
gems in 4 shop window, were set off by
lesser light points of many other towns
amid villages.

Chly a few mimites more amd the lyers
taided at Tinjuana, Mexico, after flying
1250 miles in 12 hours and 13 minutes
and performing three times a feat which,
it is predicted, will make distance flving
as practicable as cross-country automo-
bile touring hecame when gasoline sta-
tions began (o multiply.

For four vears airplanes, operating
ander their own wer, hove accompa-
mied the fleer in 1t winler maneuvers.
This year more than 100 fand planes and
seaplanes roturned o Hnm'||1;||1.1 Roads
with o total of 150,000 miles of flying to
thetrr credit.

Fleet aviation requires small enmbat
planes, ather planes for seowting, obser-
viition, and spottmg  punfire, and  still
athers for torpedo and bombing work. It
can he understood, therefore, why the
Navy has taken the lead in solvikg =0
tany aviation problems and why naval
officers v, “"Chir most spectacular air-
plane feats are maneuvers performed in
thie course of repular operations.”

ATEIMLANES PFUT MO MANXY TUSES

The practical peace-time uses of the
airplane. have multiplied marvelously in
the last few vears. A notable service the
Navy performed was the mapping of the
Mississippi Dielta region #s a preliminary
to making onr greatest infand watérway
mre navignhle,

Airplanes: of 1924 not only carry pas-
sengers and mail, they deliver motion-
picture films and newspapers; they sor-
vey rigired coast ines and rontes for new
rmlvnads ; broadeast chemical dust over
insect-infested crop felds; patrol forests
to check fires and eruise for timber for
lumber companies; write smoke soreens
in the sky and alight in hil-rimmed can-
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muairies winch aperate as separate wnite, somme battfeships are egoipped with planes which are

carricl on baard and Liinehed from the dicle b calopults,

The siymulrons retiimed to theer

twitne port at Hamplon Kodgds Degded by the MV:7, Bag plane of the soouttiyy Fleey Sqmadrim,

vims: Iocate echools of fish and take
sighit-seers over the Alps,

The Brittsh Governmemt has  turned
over its adninistration of central Irag
{ Mesopotamin) to the Koval Air Force,
while French officrals make colonml in-
speotiom trips anoairplanes, and our own
Miarine Corps uses airplanes for police
work and garrison duty in Haiti,

Revently, in oor own country, the first
acrial stowaway was arrested, a machinist
attracted passing artention by wsing a
plane for his honevmoon, and commercial
concerns offered their aireraft to the Post
Cfhce Diepartment as Ystrke-hreakers’ in
the face of a threatened railroad strike,

National Geograpliie Society members
have a special mierest in avintion. [n-
ileed, the long-time members of The So-

ciety, as they look Imck through their files
it the early attention gl 1o acronoutics
andd the important fimdings first publishe!
m thetwr Magarme, justitabiv feel themi-
selves sustnining pioneers of avintinn.
Their Gencraraie Macazive has been
enriched by remarkable examples of wérial
phiotograply,  fnd they have enjoyved
avigtors' contributicns to the Heratare of
travel, such as Sir Ross' Smith’s miém-

orable marmative of s Londonsto-Ame-
tralin vovage* aml Captin =t. Clair
il § = - F i

Sireett s accoont of the Tlrited Stotes

Armive r Squadron fAight from New
York to Nome, Alaska, previonsly men-
Hiomeexd,

* See “From Lowdon to Awmtrala by Ao

1L|un|' " hy 5|_|- Ross Smmth, K. B, E, m Tus
GEDCIUArnIc for Mareh, 10a],
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T0 erry out the purpases  for which it
wil Tourmdiad thirty-six yenrs sgo, the Na-
tiumal Geagru phic Saciety pullizhes this Mogarine Al

roompts wrw investel dn the Magsmme el oF e
pended direeily o promote geogruplic lonow lesden.

ARTICTLES and photegraphs are  adesieed,
For muiterta] ‘which the Magasine can e,
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[IMMEDIATELY after the torrific ernption

it the world's Lirgest crater, MU Kaimai, m
Ynake, & Watiansl Ceograplile Socistw expbidithom i
st au malke ghsecvaihitts of tbs remarksble pherrm:
LI, i ier l:p-rlllllmm. have fulliwel apd 1he exTrs:
ardingry scienvife dsta reroliant gnon e the . warhl,
In thie wicinity a0 eghth -wonder of (e woll was
incprered and eaplared—"Thr Valler of Ten Then-
vamd Hmnkedl™ 8 vaet ommn oF  wenming,  enorling
fimentee As 3 resuly of The Samees"s dinpaerries thia
arra kos hesn creawed] & Netiemal Wonmmemt by prie:
fameatinn of the: Presfdent &F the Tniled States,

AT an expense of over 330,000 The Society
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E aare of aur kmswledee of a
m Fremrre frm vee Toot 4o e

THE Socety also had the hopor of sub
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if MAdnelra]l Penry,. who dlsesvered the  Narth Tale

dlstsveries fTarm & gt
evriiEatinn waring =
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AppErepTintian Tar e parchase e fooafficient, and
b finest nd the giomt senoein trees of  Caliluesiia
winre ihmiehy avved for the Americon pemjde

THE Saciety i conducting extensive explorz-
tans  and  excavatims o northwestern New
Megico, which wae qoe -of (he mot deisely pupatane
amiax in North Amerleks bafore Cabhmiboe came. »
region whete prehistorie paoples lived i vast com
muril dhwellinge and wleee darkimit errimanmnies, snd
name frve been dmmnlied Fov oan oblivian

THE Socirty also fs tamtaining expeditions
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; ; Wanhiegton, T C.. e the Unibkd Strdns amil Grese . Befing by,
Lrteresd ui thie Post Ofee g Wakhlngtan, T, C. s Seeond-Clase Maid Satins,
rid). At ol Ostober 3. 10i1f, mrthariess! Julv 1, o018,

Avcepance {




ACCURACY

The most impressive feature of a Hamilton Walch

N the higher realms of watchmak-
ing, where the strict requirements
of railroad service demand precision,
the Hamilton Watch ranks first.
This accuracy is most impressive
to the man or the woman who has
never measured timewith a Hamilton
Watch. It is best understood by those
who use a Hamilton every day.
The most difficult kind of work-
manship 1s fine witchmaking, In the
hands of Hamilton watchmakers there
i5 an extraordimary deftness. It does

ot stop short of the highest perfection
that can be put into a practical watch.

The beauty of the case, the shape,
the thinness, the decorative work,
have none of the flare of a fashionable
novelty. It is conservative beauty
—as enduring as the beauty of a
masterpiece.

The impressive accuracy and the
chaste beauty of all models make the
Hamilton umque.

al_l'._'lul r_. |'_'; L

HAMILTOMR WA H OOMPANTY

WL = | Thil Ticorsas s

| i'_l I'll (-

Hiemiiliomi W

TamiltoniWatch

“The QWatch of Tuailroad

u._icmmru



Goodrich Balloon Cords

Whatever problem wvour car presents,
Goodrich can eéquip it with Balloon
Cords. We ¢an add to your car, new or
old, the super service, the smooth riding
motoring of low-air pressure tires.

THIS IS WHY : Goodrich manufactures
Balloon Cords Jor 20 and 21 inch wheels
(the new equiprment), and also for existing
wheels and rims. Thus, Goodrich Balloon
Cord sizes cover the entire range of wheels.

S

-_E'Lnd with Silvertown Cords

THE B. F. GOODRICH RUBBER

_ «+ Commander Cords
Goodrich olflers a quality tire lor every

To ride on Balloon Cords is the up-to-
date way to motor. The ordinary bump
and jolt of rough road and pavement
are absorbed in the yvielding cushions of
air on the wheels.

The Goodrich Dealer will inform you of
the proper size tor your car. Ask him to
go over with vou ooar Balloon Cord Infor-
mation Chart, and secure from him our
larest Bulletin," Goodrich Balloon Cords"

2

Ohio

«s gnd Coodrich "55%
necd and service

COMPANY., Akron,

In Canads: The B. F. Goodrich Rubber Company, Limited, Toronto



Achieving New Wonders!

@8 Radiola
Super-VIII

The greatest of the new Radiolas!
In its fine cabinet is the newest
Super-Heterodvne: receiver, re-
markable in its performance.

Without antenna —without
sround wire Or any connections
—it gets tremendous distances,
tunes out all interference from
near stations, and establishes new
receiving records. Yet it is su-
premely simple—with two dials to
indicate the locadon of the s
tions—and just two knobs to turn
o tune in,

Listen in! Get the fine music of
fomous orchestras exactly as it is
played. Radiola Super-VI1 has
a new loudspeaker, \
signed, built right into the ¢ab-
inet. Get the ball games and the
political conventions—real as be-

L=
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ity Irl'.',' "_"r"“ - R rl"l o e Fhis ol of choosing as vou will, from the
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Also avraitable i eemi-portphle
cabtint, withh outslde scpprace

Kadioks Loudapeakny . §250

""??':E'rf'.r a Radiola ﬁr every p:tl:rE"

Radio Corporation of Amcerica

e are moany Fasdioline al muans
SaHey Crpcees prmigrm,. Semd for the Feew  besikided
>33 Broadway, ™New 'l'-.'- " 1'-"‘""-5 2 Balle T, Chimago, TIL vhat demribes chewi aall

413 Calformin 56 San Francisa

Radiola
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This New Five Passenger Landau,
3 striking addition to the V63
line, will appeal particularly to
those who desire a closed car of

marked individuality,

The comfortable Cadillac-Fisher
Body is of new and special design
Nickeled radiator and lamps, con
trasting smartly with the distinctive
Mugic Green finish, add a pleasung
tovch to a car of exceptional beauty.

A
' ——
.|  Five “Passenger

The famous harmonized V-Type

eight-cylinder engine, Cadillac
Four-Wheel Brakes, and other

advanced features of the standard
V63 chassie bespeak the very
utmost in performance.

The New Five Passenger Landau
lista at $i6co, £ o b. Detroit—_but
it 18 the superb quality of the car,
the fuct that it 13 a V-6 Cadillac,
which makes thus price important.

Price, $3650

I|E wF r.IF {5 I'l |'|.||..I||-I
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'l #
of Elgin
S nently any moan whar he thinis
ﬁ-.'-f::ﬁf_-f.'lgn“ﬂ".'ulllz sl e Dl ke
to sav: “Elgin—ine dmekeieper.”

Eloin timekecping perfomeancs i
ane thing chac never (ails 10 comimanid
respeat,

Now hife are some of e aetor
thar srand bBack of the Elgin timekecp-
Ing perfofianTes

The Elpin Time Obserinstom
lished by Elrin o olstaln the precis
Fimie et o Che Scurs

This précise plme Ls tranamitted
throughour che Elgin workshops and
timing laboratorien It eonmmols th
making and adiustment of each Eljpi
Watch for men und women,

Why People Think
Watches

ELGIN '

The Professional Timekeeper

; 'Tl'h ELGIN NATIONALWATCH COMPANY ¢« ELGIN, Lo A 08 5

so Highly

he Elpm Wanshmaking Orpani
A selecred group of men and worme
highly ttained in the tecl
watch productlon, as develaped by the
Elgin expetience soverine nearly s
yiears of ine watchmalking.

.I-
II'I:

MNarien-wide Servlee in Elgin
Wodetied vy Lol Jevelers Everyuwhae
Lo thar wherever you lve, and swhai
ver sccident may happen to your Elgin,
It con be put back [nto your pocket
guzebely iny hirsteclnss oTder apadn,

] [ ]
]I'.'_'::l.' Ate P A (e
TEAEROTI a1y e

il the many

i i -
e name “Elmn™ on a
watch el e Ganibdetica L £

¥
Ty |r'.|'||i"||.. |
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“It is never too early to plan—

‘1.-‘\. Crulse Round South America— January 24, 1915, 5. 5. "Resalute" (20,200

tons—Hnarriman Lines!. Cuba, Colombin, Panama Canal, Peru [ @ith epperfaniy fo
rlalt Bollafa), Chile { with agporfunily lo croes the Andes by reil ta efalt Paraguoy and e
Fpuaru Fally), the Stradts of Magellan, the Argentine, Uruguay, Broell, Veneroela, Trin-

idad, Porto Rico, 15004 milen; 03 doga; 13 ports and crtied; rates $935 and upward

ﬂ A Crulse to the Mediterranean—February 5, 1915, 5.5, "Samaria™ { 21,500 ton:
—Cunard Line), Maiadeira, Gibraltar, Spain, Algeria | @itk spperiunily for & North
African aulomohile lrip), the Riviem, Italy ( alth opperfunily fo ofaff Nome), Siclly, Tu
nisls, Greeee, Turkey, the Holy Land, Epypt, Jugo-Slavia, Venice, Cherbourg, South
nrrpton. 14,500 miles: 66 dova ({ncluding relurn in similar eccommeodativns on Lho

Agufionig " .rj."'n_.__lrlq"_" Wourelonia ' ); 14 porta and cities; rates 5875 and upward

ﬂ. Vhree Cruldses to the West Inddes— January & February, 1915, 5.8, "Relisnee'
(20,200 tons— Hammiman Lines). Janusry 16— Bermuda, Porto Rico, Jamaica, Hoavana,
16 duays; rates $175 and upward. Jeouary 31 pnd Februnry 18-—Havana, Jamaics
Pannma, Veneruela, Trinldmd, Martinique, the Virgin Islsods, Porie Rico, Bermoda,
o6 days; tates 5350 and upward.

ﬂ_ Round the World Tours—Hawan, Japan, Korea, Manchuria, China, the Philippines,
Cambodia, the Straits Settlements, Jawa, Siam, Burma, India, Egypt, the Holy Landd
Scptember 16—8 months; October 3—6 montha] October B—8 months; October 13-—0
mantha; WNoyembysr 15—7 months, The October 3 Towr vamts the Bouth Sea Islnnds

Acvstralin, South Africa, the Alrican Eoet Coast, Zangibar, the Sudan, Egypt,

Booklets, deck-plans, detailed rates forwarded upon reguest

Raymond & Whitcomb Company

(HPY R aw York Philadeiphlisa {Clucugo BEan I'ranclscos Lus Anpeles

Executive Offices: Beacon & Park Streets, Boston




FACTS ABOUT A FAMOUS FAMILY

Y our share
in the family’s income

Tue wveome of the General  Still more is spent for labor.
Motors family comes lrom the
sale of 1ts cars, trucks, acces-
sores and other products.

The materials are furmshed
by thousands ol concerns all
over the world. j"'t'uh:-lhh In
A large part of this mcome  yourowncommunity somebody

s spent for matenals and sup-  sells something to Generaul
plies, such as steel, lumber,  Motors, and yvoushare directly
COTTOI, Il;*_'.';illhi.'_‘il", WM r], glfﬁ-;, 0or il'll[i.['l.:l.'t]:-.' m the EH’H“[ ol
pamt, chemneals and tools.  that sale

Buck -+ Capmiac + Caeeveoler +  Oakpasn

Orosyomre « GMC Truoks




on the laygest ship fo circle the Glbbe

Red Star Liner BELGENLAND

(17,200 tons)

International Mercantile Marine Cmnpany ==

_1n cooperation with
American ]g.:press Company

N DECEMBER FOURTH the largest and most

laxurious liner that ever circled the globe
starts on a 133-day journey to the remote and
fascinating corners of the world.

Follow Summer Across the Seven Seas

By sailing westward in December you arrive in
tropical and sub-tropical lands, for a stay of six-
teen delightful weeks, at the season best suited
for travel there. This also makes possible a stop-
over in Europe for the spring and early summer.
While snow tlurrics whiten New York streets,
vou'll find summer in Havana. Honolulu will
ereet vou with the warmth of June. In Singapore
and Calcutta vou'll wear your gayest summer
clothes. New York will face its March gales
while vou bask in the sunshine of Cairo.

The Belgenland is Your Home

A new and completely charming liner, Exquisite cabins and
living room suites. Superh public rooms, glassenclosed
promenade and cheerful verandah cafés, swimming pool and
pyvmpasim. A la carte culsine, Foultless Red Star sérvice.

Journeys ashore under the masterly +F1.ri.|.!m1--:-t of the
American Express—every one brimful of beauty, of flash-
ing contrasts, of unforgettable impressions.,

2

+ RED STAR LINE*/

INTERMATIONAL MERCANTILE

WHITE STAR LINE = ATLANTIC TRANSPORT LINE

Manmineg COoOMPANY

AMERICAN LINE-LEYLAND LINE - PANAMA PACIFIC LINE ;

From MNew York
Dec. 4, 1924

Los Angeles
Dec. 20

San Francisco
Dec. 23

R

28.310-Mile Cruise
to 60 Cities
in 14 Countries

17 davs In Japan, China
and Korca: 1B days in
India: 8 davs in Egept,
the MNile Country and the
Holy Land; 11 daysalong
the Mediterranean.

Write for profuscly illos-
trated booklet which
ANSWETH every question
o world crui=es, Ad-
deeszs Red Star Line, No.
1 Broadway, Amesican
Exprews, No, 65 Broadd-
way. New York, orother
ofices o agencies o1
either company.



When You Reach thé-?fﬂsemite |

OL! will concemn yourself é1 -cf with scenery than
with mechatsm.

.

The acme of tounng pleasurt i made possible by thar
freedom from drving wormes whitdy comes to the gwner
6 of a pertectly lubricated, fawlesiy E.ummmng TN,

Perfect ubncation all along I'| route & assured w
My the tourst who stops for afl af ||ﬂ:' Texaco Red Siar. i

The s.|ght af dlean. clear, y:|| ter-colored miptor ol
w]h‘rrwr it i ]."I'L"I.L'E'L'[ = A i"iﬂw ﬂl: j."'LI hﬂ tl.ll"rl
cation —2a promise v ariably perfebmed
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fulfill a Noble Obligationin
Rockof Hges Granite

WH.&T a satisfaction to choose your own i |
family memaoral of enduring Rock of Ages! ¥

When polished—Rock of Ages assures you a "
memonal, beautiful, dignified and clean for all ar
time, Its luster 1s brilliant —a granite splendid

in its uniform grain and natural gray color. ¢ ARt - T4y
L @ | o
‘-l."'-' (I ; I .i":':l. F
I."-I-!-iIE'I' uar our Certificate of Perfection '"'-; _t.'|. 3 4
when placing arder for a Rock of Apes LA \
monumem with your local memorial mer " ".II:l'E( o 7 1:"
chant. Accepl nho sabstitules {or Hock of }a:_’ \‘:{ﬁ?; T ﬁ o
Ages granile . 2

Kok uf Ager Marpwran are Dormctive = Bookice ™" E™ rells you abawr dhem = Seur an Regue

BouTwELL, MILNE (& VARNUM COMPANY
QUARHIERES —ROCKE OF AGHS GRANTTE P
gﬂ% MONTPELIER, VERMONT H{Iﬂ"

"QUARRIES AT BARRE VERMONT"

{;_
W
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| cAnswer the Call of the Mountains

Glacier &3

NATIONAL PARK

Ofpren June 15 to Sepeember 15 E

Co out oy Glacler Park this stmmer, climb trp to hizgh places
and gaze sevoss green villeys, to rugged peaks, where moun.
=in gopis pL'nr on the od pe of Fpace, Kide homeback—motoe
—hish -enmp All expense timem— ] to T davs — or Lo rer. Muods
ern hotels. Take o Olader-Yellowstone Park circuic tour,

Visit Pacific Northwest

-l_-l'ﬂTllIl-lll- trimtne from Chiesoo and Ksuees Cley vin Berbisimsm Lovrs
Chrrar Monhern Rallwey (Main lis2d 1o Glucier Paik, Spobsie, Sextrle,
Tamama naa Pomland. Free sde trip to Vanieouser, 11 . and serarn frem
':"'l e Ly ':'|'|i|l_ Fr roume oo The Pacife Pdmit lawenr. Alasks o Tall
i, it Lakw Cheelin, Mainier nnd Coeer Lales Nt Perkie. Some
TH=T VediiresE Timd

.II-T rhie an ol ar Il'fliill"T'_ I|_r\-r||-| T TetErs

S AT agniid ot eagacer (mestr Narphgr it
220 West Adlumm 5o, Cllsapm, 1L Longucie e . Mew Toelk MY
U3 Maragrbiy Ralg., Petadin . Pa, 1 LBt by Eschamoe, Ko Oy, Mo

A. ). DICKINSON, Poasenger Traffic Mansger
g, Moml, Minn.

GREAT NORTHERN RY.
Route of the NEW Oriental Limited
Fineat train to Pacific Northwest

o & EEl| MoLLOY
T.Itf-':.'."sin.' B MADE
Wi By  COVERS

PALESTINE-EGYPT

The Luxury Crulse leaving

~New York, Feb. 4, 1925

hif i Mhisaus " "W OTT ER DA R
Foidsih Cnols2 ) Thiided s Tlrsios miE-
AMERUER LIBEE fiiwE WmATAprme st

The “ROTTERDAM™

Ly i tmne fegteler, 17 1o el deapl ' mg

b ar a wuorkd - ide repntil len forihe mag
naforicts @ik Sdmiant wf loer B[l
Mrnrl, 1R Erpasing pxetilence uif har

EL‘J‘GMI'I I“:—llh I.'ILIIJ.II.LI IF"' rIIIl1“'H"-""'I' LI;H'I':' Iy i FiumEbhEaEd ThR I:|i|.'u inEdaile i aries
tone embossed covers can be preserved for B0l = ARIEIMAEnE na hedrd,
vears. Each cover holds one to six copies and peres fvle Thayn of Delighifol DTdverston
rits insertion of monthly (ssues, Price $2.00 gach I'rrmenn " imiledes Madeiea, Liskeai,
o ! ] Lmlty e Uy, Lashimals F i3 =
or $3.65 a pair—including postage. instructions e 4 ..,,:,..,..'.,i,r.f.ff::blf'&::,'_'_“;
and punch, which enable you to bind covers pee- wiid, gyt Dby mal Ave I briers
manently yourséll without sewing or gluding. Cascdully planiied Shsrey 8 wrurslion

. . Klaprsdf 1 Fammpe
Binders for is2ues ten years back are available. Crufr bl G 500 gamts
Hﬂt.lj !_”ur 1_"1]._._:- i“-u_‘ money :"._.-li#1 -I'-'Fn-if" Yy Blugiratod Fould=s ™% " wn, eyt

or volumes wanted. Your money refunded §f HOLLAND-AMERICA LINE

yiou are oot pileased. - 4= T.tl-l_i-ll-ﬁl_:ll:l- Streel. Mew York
Fooom R *uh HEE Tl I 1Tt UClesdgw  ¥mnoeped + Ladllile
THE Da‘!'ﬂl-'-[n _L h’iGLLG'I LGMP."’&J"’H 1 RERE BT -'Iurllln.l-lln. L 1I.!Irl|11:ll.-'| ::[: Ahpleans s F:—J!.llgqu}je:;::;[rli_.l.

2863 W. Western Avenue, Chicazo, . Cr it paatbeslind Bxumafup ofresi

“Mention the Ueographic—1It identifies yog."



The bigegest nickel’s worth

The same nicks] thet
kesps an electric fan
running all day will
optrate. an  clectnic
vacuum clenner 36
hours, o a washing
moachine for on hour
gl @ kall, On the
motors of thess mad-
e servants ook for
the Genernl Electric
Company monCgram.
The lotters are O 8y ks
bol of service, the In-
itinls of a {rend.

You can buy an ice-cream
cone for a nickel; it 18 cooling
for a minute.

Or you can buy electricity
for a nickel —enough to run
a twelve-inch G-E fan for
ten hours!

s there any bigger nickel's
worth in the world than
this — coolness and comifort
all day long, and a feeling of
freshness at the end?

GENERAL ELECTRIC




Why not ches :";'nur
money and yourself

Expervenced travelers always doe Thot s,
they changr their mooey inte American Fx-
press Travelers Chegoen before they start—
thaes making sure that of 1t 1= lost or stolen,
iy diggn. the chegues, o
it W TR =] Y

beltare thevy properly
transfer them | value or )
will mor be the bwers, e ailldition, they
knony the value of the Aefpful Perianal Sard
e which goes with thes fies, This
aervice v rxtended thra the highly  devel-
rped  Admerwtati Express svsmem of  interia-
Ll rowied the warkd ond thrao
26,700 Express Others in the United Stoces
il L

alhres

ik yiln

Chequing with American Express Travelers
Chegues g jusk ax simple av checking your

el ar Yinli .r..'r.!:_' arind  pareh mare NeTrismy.
[t's the nne 4t of Chequitig—the key to the
e 4t af Travel

Lesped i 210, &0, S50 apnd 3100 demoming-
Pons, Anerican Expresa Teaveless Chegues

per J100,

FORSALE AT 21,000 RANES
AND EXPRESS OFFICES

cust anly £5;

American Fxpress Co.

65 Bromiway, Vew York

S e T

"Mentian the Geceraphic==1t [dentifies son'*
Rrag ¥

—the ideal scenic travel roite

ORTH? South? East? West?

Whatever yvour destination,
you should plan to include the day-
light trip up or down this river of
wondertul and unequaled charm.
Convenient rail connections.

A delightful water route
lii"-l'I: LT

Albany and New York

For 150 miles an endless panorama
of Nature s most superb handiwork
viewed in cool comfort from the
spacious decks of the magnificent
Day Line flyers! It 1s an experience
vou cannot afford to miss.
Lexurious day parlors—select
orchaitras—asuperior cuisine.
Rail tickets accepted New York
0 Albsny ond Albany to New

York. Delightful One Day Out-
ings W reite toe ilustraied booklet.

Hudson River Day Line

Desbrosses Street Pier, New York City




A VACATION TIME .

Out of the ordinary rut with all ===
things new, novel and entertaining. = =--
A few re-creating weeks or months, -

IN A DIFFERENT WORLD.

The people of Mars are no further away from most of us than are
those on the other side of our small planet. The appearance, customs
and characteristics of many of the world's inhabitants we know only
from books, pictures and travelers' tales. See them with your own
eyes—uvisit the famous places in which they live!

Opportunities of doing so under the most favorable conditions imagin-
able are offered by our Cruises Supreme 1945.

GMe MEDITERRANEAN AROUND THE WORLD

Athrilling circumnaviga-
tion of the globe on the
famous, spectally charterad
Cupard Cruising Sieamer
“FRANCONIA.™

tipwonderfuldays, travel-
ing via the ever-iascinat-
ing Mediterranean 1o
Egypt, to India, Ceylon,
Sumatra, Java, the
Philippines. China(South,
and North with Peking),
Japan in Cherry Blossom
Time—Hawaiti—elc
Numbers strictly limited Numbers strictly limited
Leaving New York Jan. 24, Leaving Mew York Jan. 22,
returning April 1. ' returning May 31.
Steamer, cuisine, service — the very best that can be offered — the
management such as only an organization of our matchless experience

and resources can provide.
Printed matter and full particulars on request

Make your reservations NOW!
USE COOK'S TRAVELERS' CHEQUES

THOS. COOK ¢ SON

585 Fifth Avenue NEW YORK 253 Broadway
(mear 47th Streei) (Qpp. City Hall)

Boston Philadelphia Chicsgo San Francisco Los Angeles Toronto Montreal Vancouver

All the points of chief in-
terestabout the Great Sea
of the Ancienta wiil be
visited during this 67 day
eringes on the

Groal YWhite Sftar Liner

“"HOMERIC"

exclusively chartered by
us. Many shore exour-
giong of notewaorthy
interest and an especially
long stay in Egypl, the
Holy Land, eto.
S:[._-.E;m-:r privileges




Pan Amer1i

Line
+| South Jr;wrlc'ﬂ

LAN your trip now to the wone
derland
Four white sister ships, the finest

below the eduator.

fastest on the TOHEE, sail
) wc._l.r: from New York
reaching Rio in less than 12 days
No more p‘ asant vacation csn
be imavined than a trip on one
of these Uinited States Govern®
els to Rio, Santos,
gt Buenos Alres,

'.'al'|1|

EVETY W

ViELs
Montevideo

[Tl

Send the Coupon

Your Govermment will send

profusely  Hustrared |:_-.--...|
aboiut South Ametica snd the
Pan Ametles Line's slifps §f you

will send the coupon below,

Pan America Line
Munson S. S. Line

MNew York Ulry
Alienaging Ulwrptara for
BOARD

ge A g

[ Wall S,

o

L. 5. SHIPPING

Crrtiadely Y oostat Lo

[

INFORMATION BLANK
e L S, Shipping oo
Teifiie, Tiesh E=|'|1,-. 1'|1I-J.J.| ingron, .

] Pen I fhe 11, £, (G rammene Bk ber giving
(Sl o it =aaiiffe snaEvicy um '|'|'| | A MIETICE
Liite

Annual Cruize De Luxe to the

| Litmnated to 400 Guests —
lesn than Half l:lpnnt:.rj

Bs S{nzniflicent ®

-111np J-n. EE‘ 152.5 E-!' I-:'-ﬂ.'_lrl
Wrrenilng -

P TS o . -_'-||'

Egyﬁt—mestm

Madeira, Spain, Gibraltar, Algiers, Tanmnm,
Constuntinople, Greece, ltaly, Sicily,

Riviers, Monte Carlu, France, England

Tl " Sevifmla ld i wer-tahle Aank e oelas
ibecha, lossrges, errmiibn cefed, S eisend jrEm
rareror S e
o b el e

ifniermer== wmiih roarmng wuier &
] Dtilrrasmmn radl b ekl e EL

LLl T ERE R I

ek BT LL R I.I11|-!||--"IJ I"III‘ s B
I|Iu::||.|||' i bl B = N e e

Ilrrl nEgarin,” orany U'a |||1II r||- BiF ||| Fs
el frlncs ':- =MLY, 1 i
BSFPF T8 i | il

I-1|I| FEL AT TR

542 Fifth Avenua New York

10 Sdnnids L3k =treet. Fhitadelshin
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Danger Symptoms in your trees

Are the feaves of any nee of your treed
furnreg browes premoturely? ln mampy
caees this is caused by a lack of water
or pessibly by o lack of tfoml. D
priigrhit indteate a gas leak wr some
special disease,

Are any. of ghe leaves  yellogziahl
The leaves of most trees have o rich
Tk Ereeil ::|||-:|-|. mlyld @ }':“I.-'l-"-'l-l'l'l- 1 R
neatatwe ofteh indicaten a lack af
Wialel, or & 'urL: af Tl I-il'l ilve 'I'-'I|
| probably nitrogen), vre both,

Are any of the - leater nadernized?
Thin generally indicates o lnck of fomd
elementy; namely, hitrogen, phis
phoreus amd potasfum,. A tree Fe-
guires food juvt the same as any other
living thing,

e the fofiage af any Irie fiim ar
iparref  This weually indicates o lack
nf  Bth water atidl fosd, 1L megot
mean i attack by o specific insect or
il serae.

Iy any tree dying Back at the topFf
Thin might siguify thot the roots hail
bieen smiithes I.'Jllll-. gr Ut tods severely, ol
drawned, or that the water had been
drafhed  wway. It maghe odicate o
lack of food elements, ur o serious in-
pell aftack.

Iy any tree full of dead branckes?
H wo, the tree. may be oo delise, Br i
may be sufferiog from a spocite dis

care or insect enemy. Dend branches
ate @ menace 1o the health of a tree.

[s the bark splitiing wr [ulling affF
This muizht be coused by frost injury,
at suf seald, or gas pesoning: or same
mechanical injury.

Dacs aug tree Fave a V-ahaped
crafch®  In this wrotch starting w split
gpart? If bot, it s only a questiun

of time wuntll it will' Splitting ¢rotches
dee often mdicoted by a large bulge
afi either shle, or by discalored water
QUELOE ik

dre there any decaying cavilierF
Upen cavitles ure eanily olmerved, bul
many  times decay @ hidden,  Deray
results from octive fungoors diseuses;
anee sbtiited, It pever stops antil e
rested by human skillh  The primciphes
i Lreatment are somewhat similar 1o
deptistry. . Hidden decay may be ln-
dicated by a swallen place on the
reunk, or by g suynken back area or by
a dried bark area, or by a bark dis-
colornton. or by wmpall boles,  Some:
tirpes it = indicated by wood dust on
the hark or un the ground.

A tree with any of these symptoms
tigede 2 real Tree Sucgeom It v on
the way to premafure death. I might
he too for gone to save, but if it is
possible to save it Davey Tree Sur-
geoith can do i Write or wire near-
et olbhce,

THE DAVEY TREE EXPERT CO., lov, 208 City Dunk Bllg., kent, Chio
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Foreign Lands
‘round the world now served by

sevent PRESIDENT LINERS on
regudar foremighiely saflings

OW World trevel s made easy, ffexibile,
luxurious and comfortable by the new
service aof the Dollar Steamship Line.

Here are features never before offered to the
traveling pablie,

The optinnal strrpaover pnilcge — o unigue fenlors=

crasbles you to stop at any podt of cull, reraaining

twi wWork, foar wecla or lunger, nnd then continuiny

when you chooas oo 6 liacr cenctly likke the ons on

which yeu stited, (Al seservations may be secured
Lo BT Ence.

For wiven gremt Peonident Linery now encirsle
the giobe on regular fortrighily sachedulen, Spesdy,
cdepenable hificrs, they have bren commimioned
by the L. £ Govertement s carriers of U, 8. Mail.

Thin serrice blso peovkdes Roaemd the World
trpe 1o 118 days, with sufficient tbme wt each of
the 21 ports For alioet tripa to the interior.

While th port (exrept for the week at Mew Yerk)
the shig iw Joour hotel witheut sdditione]l expenss

Ticketa may he purchoscd between any podts
Gl cull me well oa Bosusd Ul Wioardde

Gee the world's most interesting shghita. From
MNow York you make Havana, the Paissisin Cannl
| amid the Pacific Capal, Cintinue to Hawns:, Kobe,

SiLufig el and ]l.:.l:m Hunu.

_MIJ'-ilﬂ und the Britinh Straits St lomeny jap gat
fise much for the wist, whether long o short,
Liie Juwes Conal brings you to Alewandria, 1)isa
Muaples, Qenon and Mareille, our poct of depar-
bute for Bdston and New Y ork,

Here in the servlbe witich enablies vous ta e
the thihge that mast intorest you with an ungsal
dnjres of cuse and comfort.

YTet the entire Round the World trip conte
aliwat the sams wa swour ordinary khotne CXPOLiore,

Bend the eoupon to o for wdditional informa
I IFRETEL I_": i '.III I IllI Il'l |'| I‘l_-”ul Era-u_n||]|i;| 1._-|_'||_F

uffice, or any lotal tickst or tourist agont.

ol

i"['.'-l:m s cwmmamn, (Tew, Pase Admwr,
OLLA N *ruammrr Locp, Dept. 8107,
Ban Fransisen, CaEE  ©

Lresr Sir — "ewrm gend ma "'-‘IIL':r'-E
infnrmatinm imlative im tlir pew Tiiars
[ anid Ninend the World Servies of
the Dalar 5 misEhip fane : )
MANME
Brurerian W
. 'E.".'r#
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Invest $1,000 July
Funds to Net
S$65 a Year

YﬂU may obtain a retorn of
$60 or $65 a vear on each
$1,000, with complete safety,
by investing in Straus First
Mortgage Bonds, vielding 6
and 6%% interest. Investivate
these sound securities. Write
today for

BOORKLET G-1408

S.W.STRAUS & CO.

Eitit:|ial | s puirated
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42 Years Without Loss To Anvy Investor
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A Trip to Yesterday

A wesymide bor Mloneeeal ol d I._"II'E'I'-. . anad on thirowugh

e wuperdidus porge of e Sagismay, v 51 ex
peEEnce unlnsgeoit=le.  Feomd e devk ol modern
IT8 s To TR QT T ITTT il Camads 5
Eeree, this T of ruipi EECE-nfE BLVETTNTE 33 s
0 rrdEsdoires.

et

Yo cun bogiis vioiar prrriey Bt Miadain Falls, To-
ranto, Aochesier, Alezandrm Bay, Llaviom, Mih
!!'Eu'.. £ ﬁl-rlll'. .|:..] LT |_!‘||_I SAATAE Ly

~ei] fe powtage for ilfearrared hook ber, Mingars
Ll TRE 1'-'"." i hugking map and wuide . to HOYHM §
PIERCE, Pese, Tradfc Manager, {snacta Stramahip
Lo, Ll 1Y L5 1 Butldimg, W onirral. Canaads,

A Thosisanad Moy H;I' Trmuel
A Thouwsand Thrills uf Pleasure

CANADA STEAMSHIP LINES

“Henticn the Geographice—it lomtibes yon,™
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. . . needs a frien

»

HE amouscar-

toons  * When
a Feller Needs a
Friend™ are fa-
miliar to milliona
of newspaper
readers, You will
ind this “fellec”
wherever there
are children of the

poor cooped up 10
squalid quarters.

The Fresh A
Funds orpanized
by newspapera
and other kmdly

E.wifm)| morwmes' '
T iE =W TR TR
L'.l.II.ILE"r flairE RS e il BT

%l WA ] A N

L wa .H-'n:_ LIneE e
cbreifi - D

the help that you
can give. Poor
voungsters—it
will be the first
time that many of
them have seen a
green field orbrook
orrealwonds, Fire
escapes, buming
hot side-walks,
brick walls
these are  the
wietched substi-
tutes for trees and
flowrérs that they
have known.

VAT ARE WE CGOENG
O DO ABCUT §T ¢

[ T I

folk are doing a e —

splendid work m
gettmg choldren out of the city and mto the
country, Ti1.1:':.|" il YT [‘11.‘1"_"!.

Find oot what is being done in your community
(O @IVE these poor, :1L,]::.LJ nature-starved
children the happiest time of theit lives, If a
Fresh Air Fund has been started give it your
heartiest support. But it nothing of the kind is
under way won't you isk your tavorite news-
paper to help start a Presh Aar La.mp.m,n
They know Il about the work that other g
newspapers are doing. Don't wait. There 1
not a precious minute to lose—the Summer will
alip away =0 fast,

[t you live in the country will you share your
home with some poor child this Summer—even
for two weeks? Your own newspaper un
doubtedly knows of boysand girls whoneed just

The pratitude of
thie boys and girls
who are taken into private homes 13 pathetic.
It is usually thewr hrst ghmpse of 3 re =al home.

If vou have children of vour own think what

it would mean tosee them droop- "y
ing and wathering in the stuthng fll B
heat of dark wirless rooms all v
Summer, playing tag with death SRy
: - AN 4, -
i fruck-jammed siTeets. 2 "5‘}5;: .
In memory of your own happy h:} I 2
childhood—or perhaps in regret % iy &
for the fun that you ve missed— Py b
will you help? Hf you are in the %77
city, send some peedy chikdren 0 Lo

to the country. If wou &re m
the country, take them away
from the city, [t is a splendid
thing tnda,

Une great merropolitan ne clorens thar ix
can vrnd a child 1o the country for two weeks for
enly §7. The szme newspaper 'I"l.n"l.l-r-rl- that last
year it-gave the children of fts ity more than 504
Fl.l.ﬂ af hagrpinesa! 14,000 children were given
reals dlr varEtions~tua weeks ccbis BOOO were
placed in the camps maisntained by ohibs newapaper s
and H,000 weere sent 1o privaie homes, at thepe pud

record wus kept of @ certan
dren and i was found ther
weighr at the end of & rwo weeks” stay in the
coaniry was nearly five pounds for sach child.

B minciol service s mmoore I:mrrlzlﬂ-.l.'nt thao this of
heslthy bows amil giris
I oedhwidceiEsmenl sy EEdlll @ pidEriEsseil

briachifiny

change in the Hiz of & olill

were 33,000 applivatiens for thess 14,000 places A y

—lran than bhalf were taken care al, This la the time of the vear when evesy hoy and e et | Wnay, £
a % girk Vneeds & fstond™. How many voagsiessy will Es b o

The boys and girls were given & erkelesl ;-lhlrlll-u.':i you make happy! T I

examinarion before were sent off, FIALEY FISKE, Presidend, _

gaepr oof these chil-
aveTmpgs gaim in

A varuton in

] "
il
! E‘:-‘:ﬁ-'i

Published by
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METROPOLITAN LIFE INSURANCE COMPANY~NEW YORK
Biggess in the World, More Assets, More Policyholders, More Insurance in force, More new Inaurance each year

“"Mention the Ceographne—It identiben you,™



Victrola production larger than ever

In order to insure the greatest possible production from the Victor
factories—the largest in the world devoted to musical products—manufac.
turing schedules for the entire yvear have been approved earlier than usual.
They call for 48% more Victrola instruments than we made in 1923.

Present and future Victrola owners can share our satisfaction in
knowing that Victor quality has made such plans possible.

Twentyv-one Victrola styles from $25 up.

The voice of Ponselle is a story. She
sings; she more than sings: she transforimns
situations and events into glorious melody.,
This is the more striking in her Victor
Records) in playing such records as those
given below we feel her presence walking
peross. the stage of our imaginatons on
wings of sound:

L '.-il i Dooble-dfaced
_ L S R i dm e [T S T P L P i .
1 Adids—0 parria mska P o337 .00
Ermand = Erpassk inviolami [ :
Fores del Desting— Pace, tmee qain Tho Aa40 200
Mihim Cralle Song (Drzhmu) Lioc: 1350
PONSELLE Lullaly {Romeen-Seon) ' ' Vietrols Moo 50 (Mgrable )
b S &501
.ll"lﬂDr .'-'u.tll:l-t H_nf_hmnn_'.n.‘ﬂ- L—_nﬂwu I!I!I.‘I.lﬂji.';kli-l.'l'l.\.'g h.l-.“_- !-.EJ:h-:Il.lun': oF ok

to compose it, how to play it, and how it
should be reproduced. It is sipnificant chat
in the lght of previous expericnce, he
chose the Vietor to reproduce his art. O
thetwenty-nine records lsted, none perhaps
give greater instght into the personality
}. of the artist nor of his profound penius:

Uauble faced
I*relude in €2 Mobor { Har hmanined i |_ g -
I refude in €0 Miaos LRachmanined i HI6T 5200
Frelande in © Sharp Miner j

] (Rachmaninof ) + #14 1.50
M shirin ‘i::-.pllir-'rjnn '*urmﬁ )
RACHMANINOFF  Trofle :;,L':’;,J,;,,“ [O260 2.00 'H’*ﬂmt;lw-- 110
Victor Artist hohogany, o
To know the work of an artist ond o or walizs

know it well s o appreciate doubly the
Vietor Records made by that artist. Mims,
Shumann-Heink has been heard by so
many Amercan audietces that unless her
Victor Records were indeed her other self
the discrepancy would be noted, not by
the tew but by the many. The fact is that
intonation, interpretation, phrasing,
these things on Victor Records are
Schumann-Heink herself as the tollowing
records serve to dhows

Dhuble-fzced

Adeate Fidelis s -
SOHUMAN i . i"h':i‘:w My II'_'-E:-.!:.:-TI':_L-.:- L9 F1.5¢
SLH “.- SANG-HEINK ii:'l:ulﬂ:l b ":11|-'|. 'I.Illﬂ::jq,;l:.:t_l;nd { BRl 1.50 Vierrala :'1-!,_-._ 240
‘! Li:tﬂl‘ -I-l..ﬂiit (Md Folks at Flonsew S Caiit al :i %
The Hosary ;'l'?- . ANHENILY, okl oF e Llar

There is bur one Victrola and thar is made by the
Victor Company—look for these Victor trade marks

Victrola

"N SN

HIS MASTERS VOICE" Victor Talking Machine Company, Camden. N. J.




Onur eclors are Red-and-White,

Let’s cheer them each noon and night,
For thev're on the Label
That |:.|rrn.|i|g. ta oor inhle

The Campheli's weo eat with delight!

FIFTEEN
VEGETABLES
IN ONE SOUP!

Vegetables of such extraordinary quality
that no home could f:mpr_' to obtain them for
its regular supply!

This is one reason so many people say

Campbell's Vegetable Soup is the best they
ever tasted.

It takes a large number of ingredients and
just the right kind of ingredients to make
such exceptionally good vegetable soup.

Campbell's Vegetable Soup has thirty-twe
different ingredients.  And they are the best
that money can i:ﬂ.l]."..

So hearty that it is eaten frequently as a
meal.

S& delicious that it's famous!

| - ——ﬁ F,
1l kinds [ cents a can
m =
., Ay 4 SR
_I.I:._l.J o Ll i -J_—I -EI-IL..- el Lo
I'"':_ | s
Ay § by oy N I T h = 1
i e i R i i



The Switchboard Comes to Life

- "-!.-:"r

Zero hour approaches. Wire chief
and assistants are set for the "cut-over”
that will bring a new central office mto
bemng.

In the room above operators sit at
the new switchboard, Two vears this
equipment has been bwlding. It em-
bodies the developments of hundreds of
engineers and incorporates the scientific
research of several decades. Now it is
ready, tested in its parts but unused as
an implement of service,

In the terminal room men stand in
line before frames of mynad wires, the
connections broken by tiny imsulators
Midnight comes. A handkerchief is
waved. The mnsulators are ripped from
the frames. In a second the new switch-
board becomes a thing alive. Without
their knowledyge thousands of subscnb-

ers are transferred from the old switch-
board to the new. Ewen a chance con-
versation begun through the old board
15 continued without interruption through
the new, The new exchange provides
tor further growth.

This cut-over of a switchboard is but
one example, one of many enginecering
achievements that have made possible
a wider and prompter use of the tele-
phone.

To-day, in maintaining a national
telephone service, the American Tele-
phone and Telegraph Company,
through its engineering and research de-
partments, contnuously makes avail-
able for its Associnted Companies im-
provements in apparatus and in meth-
ods of aperation.

%, AMERICAN TELEPHONE AND TELEGRAPH COMPANY
JH AND ASSOCIATED COMPANIES
& BELL SYSTEM

One Policy, One System, Universal Serviee



—and then she got her Philco!

Cranking a oar 5 "no bismess for g Wdv"—or a
min, either.  In the emervencies—an on roacds, -
road crodsings oFf trafbc-jammed streeis rfely 1tself
efish ¢ Phales ver and Philco dependability,

"I..'-.'.'- why wveteran car owners nsist on Phileo
Vatteries. "l ey koow that with a touch ol the stirler—

v - 1 1 - --. - | LR L] - -
LY T il w01 IEATTE=-LITYS 10 DT eIt Wi T "'-'.I:|-!'If-.‘.-
® o

g " VWhy take cHanees o sl an Feltn IT I.;.|r--'}-—

especially when you can get a full-size, {ull-p wered,

-

RADIO dependable battery made by | & B __ ﬂ_ 95 g

depending an tvpe and georranhicenl ot
| : {aur

il Itectinrpruhie iass Case : i e o
Hitibstes.  TaMtaly o hAiE For maximum prolect:on against battery fatlure—
Flule [it.in Chargre Indeatar, " - -
: S wlnie WITH for quickest starts, brghtest liphts and stre-hre i
L i it - :
gy L fon—ueet 2 TAmous  Over-size  two-yVenr-gFiarantes
| | il | | | M| il ¥
P g e P LR i Phileo Diamond-Grud Battery with Pluleo  Retaners.
e 1 IEflewd IMIHEL =1 1 N g S gy S
e e Com sl T [hes 15 alsa the lowest-cost-per-month-ot-service
w11 . i " . I L 1
t ey A : battery ever bl (yer yvour Fhilco o
- 1 | | s || T ¥
1 | | I_. e

Volime and Clrammess Philadelphia Storage Bartery Company

b hitial guipped. Philadelphia
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THE EFTOR (MATES THE CLUFERR

The Ciné-Kodak makes motion pictures
Take a Ciné-Kodak along on your trip. Whether the scene

is as unusual as a fox hunt or as plain “ornery’’ as a mule on a
rough trail you will have exceptional opportunity for pictures,
And think of the delight of having these precious travel scenes
1N mrofian.

Home again you can show, on cent as compared with outfits using
VOUr own screen, your rnp thruuLh srandard width film.  Price com-
the 11-.!;““'-5"3”':.- OF your journey plete, #3135 1ncluding Ciné-Kodak,
abroad, 1n picrures that Jive. with either tripod and ecrank or

It's {-I." ensy—emphatically so. motor drive, Sereen and hnd-ﬂ.rupﬂ
Press the |':||.I1'.l:=:|!'t.r the motor crunks tid prn}nt nf_hl:rmlu 'l.ruurl_m_turr:q but
the camera and “we do the rese.” professional travel pictures, com-

This Eastman invention has re- edies, dramas, which may be rented
duced the operating expense 8o per from Kodascope Libraries, Ine.

Ak vour dealer for bookier V' Muotipn
Pretures the Kogek Way™ or wrile us

Eastman Kodak Company, Rochester, N.Y., e xusas cin
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U.S.Royal Cords

IT' wasn't so long ago that most You don't find the Roval Cord
mien made Qe 4 cet ECOY Ok f  userarall re -1--} L0 Carry on mile-
buying a tire—and even then paid age experiments-— at his own

outtheirmonevwith somedoubts. ex pense.

Today when o Royal Cord user Each Royal Cord he buys does
wanis & new tire, he buvs an- more than he would have
otherRoval hecausetheresno asked of 1L ) 3 <

other reasonable thing to do. United States Rubber Company

o Wil

L. 5. Tires are the only tires in the world smede of cords solutioned in raw rubber latex

NITED STATES TIRLRES ARE COOD TIRES




Economical, Care-Free Service
Far Above Its Price-Class

oo much to say that the good
5 one of the most skilllully
d cars 1nh Amenca

It 15 not
Maowell

e e e

It % likewise frue that in many processes of
s prodouction importint
cconomics, with better
and finer results, have
been achioved.

| ranslated intoconerete

tofims, this means a car

Result Maxwell h ti. never had one
| II||| I||.|'II'I.' Tisge '-FI.J|.!I” o ||C'r|'1‘| i WSl PUl—
||:| ,III|E.I_'-.'.'I-IZ il oW hHers

'Y CAPCEINIVE o & 1

gre rl.'.I|:'.'|:'||. ol A Vi

In ordinary construc-
tion, the powerimpuises,
however smooth the
motor may be,
mitred to the chassis,
w e shock and

afe trans-=

-I.'.J'_" tin r"|||=-|

selling for considerably

!
]

i Tounng Las

e Geod Moyml

vibration

| .
rondirlimiess @re lKewisé

less than A, thaot
soeelerares frogn 3 to 23

[ |

|T|L_:|-;_--. N | ]lLIlIr FA |

SACOHNUSS

Nhat rides with the ease and booyancy
heretofore expected angd en ountered

only in cars of higher price;

That delivers its reliable mileage at mainte-
nance and operating costs g low as literadly
T AL,

H

I. .
1 §l4

rood Maxwell engincenngr saves
lustrated h]r d SO e

owWner money 15 1
ar more of sructural details

for instance, the piston Wrist pn.
fu-r
pted practice

Take,

out a klot the connecting

L arnadirigr
il 15

r---[

ik LA

Bur this practice sweakens the wrist pan at
the pornt uf greatest sLress. |I'|I[.J."|.'|"|-|:'||
enwincers create the bolt-slot by depressaing
. |L'J|.||1- thie -lj the same thick-
thie Wy -H---m h, and taking away

the pin,

%= Il
none ol iis st Il'-_||I.

41F Waa=wedl JSinedrrs
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A LW ELL-C i SLOTOR COMPAsRE LE]

._.“ By
S

A\LES (ORPOYR

transmtted tothe melor,

The front end of the
oonod Maxwell mator =
mounted upon a doating platform spring,
which actually increases motorsmoothness
and protects the motor from road shock
Fhe '-J.][]{' farsivhted engineering has
i gutormatic and positive lubneation
for the clutch release beanng, thus
eliminating what it a source of trouble

and eXpenss (I MGny Curs.

L= '|-I.'-l.'|

S5a throdghout the entire car—al every
tarn, advaneed enpineenng and precision

manufacturing save for the owner

[{ there tsar ly SECTe! about pood MMaxwell
|’_'.|_':|,f'l||_:‘.'_|.' e hrabil) ¥, ani "l..l!]ﬂ.'LL'rlllr:l If 15
old by Maxwell knowledee of where to
nnd where to spend without lrmic

save,
Se, inthe pood Maxwell, the buyer gers a
that provides economy. in the price,
and even more imporant économy in the
low cost for which it returns 115 reliable,
Care=Iree service.

fITOE I F el LR NIRRT
Waxawll's atfrastme plas,
ATHON, DETROIT, MICHIGAN
s Laaprmaan af fler B ed
CEMNATFA. LIMITEDND, WIKEBEOE., URTARIG

‘The Goud

MAXWELL
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A Screen Clﬂtkﬂuﬂ_’ ith a Record
of More Than12 Years’Service

:!l-if.'t-'l] screen ¢loth can be suibiected fo no more <evere test
than that imposed by the damp, salr-laden air of the seacoast

Here, then, = a record warthy of your attention.

The piece of sereen cloth pictured above was taken from
the vacht of M1, McCormick {of MceCormick and French,
Architects, Wilkes Barre, Pu.) afrer it had seen nearly 13
yEOfE of notrve service,

Mr. MceCarmick savs:
ALL

of Wiliich were covered on the onlade teith Your Copper
Ingert Sereen Cloth swhen the bost was bwilt, tn 1910,
ey havie wetier been renctied and are all in perfect
conditthn, and to wll appearanees soill Tast wwatker Hhir-
seem (13 vears)

- JI"'.I” FE WFE HI-' vl o -.I'|Il r .'."J.'r.-.lr'l:1 R r||r"'J |.'.|1'.

Jersey Copper Indect Sereen Cloth s enthusinstically  en-
dorsed by Home Owners, Architeces and Builders, whao
use it—>both on aceeunt of the great durability and its wn-
pitul stiff ness and wrrengih.  Unlike ordinary copper sciven
cloth it will nor stretch or bulge. owing to a special Roebling
process which gives the wires stiftness and strepneth com
paralle e that of steel.

It vou cannot readily obtain Jersey Copper Screen Cloth
i your locality, write us and we will tell vou how to pet
it, also send vou an interesting bookler, “A Matter of
Health and Comfort,” which vou will find well worth
reading.

THE New Jersey Wire Crotv CoMpany

£32 South Broad Sirest

Tranton New Jersey

I the wlilang paviel

ks sluveny an  unretouiched phioto-
graph, scoual size; of the cupper
screen’ cloth, beavy grade, mken
From Mz MeCormick's vacht after
nearly 13 vears service dlong vhe
Arlantic Seacunst Ity general
gindding speaks tup jtaslf

fu the circie

in an enlarged view (magnified 4
diameiers) of 4 part of the same
cloth. It s interesting 1o oote that
though the metm| has  enrroded
| for @l metals commanky ssed by
man wlf correde) oven after 12
vears this coarrosion s not sufh-
cient I weaken the meral toa-
tenalld. Note, alen, that the sue-
teee of the mietal has been affected
evemly, . Lhis s because the eloth
i made of wire which s alwo-
lutely uniform_in  Composition—
GRS pure capper.

Scrwen Cloth

Macde of Coppar 19.48% Pures
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Fastman Kodak [".nmpamv, Rochester, IN. Y., ru ket c




Few people could resist
this bargain in note paper

used with perfect propriety for most
all vecasions,

OW you ean purchase almost a

year s supply of charming *“per-
sonmal - stationery for a dolkir.
Everylxxly sees the practical need of
1] our customers include some of
the wealthsest men and women in the
country; they re-order again and again

For such mitters as a note to trudes.
peopie, the doctor, the dentist, club
members, a chatty line to a friend or
the youngsters away on vacation, it is
pretty nearly ideal.

The paper is the kind to
be proud of —clear, smooth,
hne quality National Bank
Bongd—a Butler paper. You
kriow what that meins—
an exceptioml value.

Your name appears in
trim blue Gothie letters—
ever a tasteful mark of
wenrification,

Stationery like this may be

200

note sheets

[00
envelopes

prnred weith your
name and address

Jr?]QQ

Let us send you a hox to-
day. Merely write—hbetrer
stll, print your name an
a slip of paper, enclose
31 and mail and we'll ship
immediately, prepud, O
i inconveruent, we will
ship C, O. D.

Outsade U, 8. AL and West
of Denver add 1055 to re-
[rutance

AMERICAN STATIONERY COMPANY

503 Park Avenue, Peri, Indigna




Men Who Care

For whiter teeth are
now fighting film

Wherever vou o among careful
1-r-".-h L teethi that glisten now
Millions of people every day comisal
the dimey fihm

This test will show you how, T
resplts will amare and delight  you

Make ., [or voir own spke. now,

b |

Those dingy coats

E:'-fll il thAat s GOl Yiou Z*_r_1 . y
Much of it resists the tuothbrush, Watch its ﬁ'ﬂlﬂﬁ-ﬁ
clines and stays. Soon the bim dis
eolors, then it forms dingy coats which ity of the salivi as well ns the starch
hide the Juster of the teeth, A S . "
Filim glso eatises misl tooth tronhlex chgrestiant 1n aaliva. | hose goents are
It holds food substance which fet there to constantly .'!=__:!1'. enels andd o

Pepsodent ilso maltiplies the alkalin-

mients and forms geid; 1t holds the gest starch deposits om teet] ET womai

acul inocobtact with the teeth to cause ise of pracent gives thetn man foli

III. -I.'I:'I- Il\.-lllll-l.ln
(Gernte  breed by mihons m him trivle:
Thee with tartir, are the chiel cause

of pyorrhes, which old ways cannot do.,

I oy |,,_-,:,|.|.- "'"'-""-l""-"l these troables. Al

‘hits Pepseddent does essentinl thin

ts are quickly seen and felt,  No
Yo dentil science by o one can ot the benehts
Il-lll 1 r||.:-|.ll.' II' I.i;!-l:l- :.I_III-.I. 1.||-.II

they hring.

hlm. One acts to dimnic= Protect the Send the cobpon {or a
prate: the film, the other to |
rermove. 11 withost harminl
SO Pepeedent  distnte

Enamel io-Day Tabe, Note how
eart the teeth feel after

. 11| 150 PLEF :"||;|_|'|- r:_':_'.. abisernce
ATt mnny  carelid gratle the flm Loy o E |

tests these wwethods were thim remoyes il

nelopted, A new-type tooth with ap agent fus

|
af the wiscous dm . b

||||'.'-. Ii_'u_I;'ﬁl ]-L‘.'l'!EIL' l.'.||:-ll.'.r H L

sty wis crenteil 1o -':|||l|_'.' solter than enamel e "]"I'I'I'l." Codls _'l':""l|'|"'"|'|.'
themy datlv, The name 15 Never wse j filin (lhnce ledrn this way to
|""|"' el Mow lea !.iJ'.'_; combsiiant whech whiter, cleaner, safer teeth
dentists the world over are contiaims harsh grif., amd v owill always wani

urging its adoption, | them. Cut ot conpon now

PAT OFF ! ,

epsodenl | oos s o
REG. U, 5 [HE PEPSODENT COMPANY

epil. 1M 3 5 Waliksh Awe., Ulidoapn, L,

The New-Day Dentifrice Miil 1o-Bay Tube of Pepaodent to

CEERLL I_I'Il'ull 1._.. I. ]|_|l|:|__' |J|_F'F:.|_ l|||. R e e

Al vt

Chivdy one 1obo tis o Lemakys

CLT OUT THE CUOLTLEN N0V




Moderately Priced
PERGOLAS

Your garden's beanty, the cntice offoct
ol wour grounds, will be improved by an
artistiically dedigned and correstly placed
pergala, shelfar hodse, or ruse arbor,

Because we spocialize In soch work, we
nre shie (o olfcr you pevgolas, and gurden
ogquipment of all kinds; at a very modernde
cost—lvsn thaan aoch work cosms whon done
wepia b (0elly by local carpetitees.

From us vouo get mutecials thir wre chosen
for the parpose, put together by exgerna,
All columns osed are EJ'::T.“ Liock:Jinierr Cola
aremurnk - thury will past, Vemieod, come apart,

Yend 30 for Darden Eguipment ioamras
Foag ™34, shiowing pergoinn, garden boses,
lamice femces, reefldnes. rosc mrbooe. saEn-
dizls, fountnins, bird.-bathe, gxrng ghivkes,
lawn umbrelas, and garden and beoach
fumirare.

Hartmann-Sanders Company,

2187 Elston Avenue, Chicugo
Ehowrpomme: & Ezat 3ovh 5o, MNew Yok Ty

HARTMANN-SANDERS

Bl g h L plormms. F=Fiim Fomm 8ordeew
B e P e E———
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BRANDS |
GOLD MEDAL FPEONIES
H-]I jll II._.I_I 1"':-;1.rl'-lln.| -T.I."Il E #ha -'II'!'-IIIE
€ Py Fetary, . Somipetirion ot

woti, the Drand Peoowy Farens was
the three fighest grine

Swarled

1l Gald Medal i

oy R

nn I-J'- -.'-.:I'-I --I.'u.l:l -I L

i) fa ':I__T'II'.-J I ._I|'|||"T. il e il e
merdling poonp—Mer, A, M, Heand,

y ; . |

.I'_|| Silrer Medal em wonderd sl miomp fam g {

sredding  peemy—Myrtle Genary |
Crnmpiietit Jiadpes doclgres] the Meawd Peane
Fasrms exhilay to be the "gresrest diagilgy

ul fewt poobkes ever shawit

Yoo will woif {0 plant rocts from this r

prire-winning sfocE—imt oir Peooy Map-

ual guids you. i la a brok givisg the his

tory of the peony, wirletles, rulture, e

V'rae to thost jmitchiaing rosts; otherwise jie
TIIE BRAND PEONY FAHRMS

Bog 25, Furibaalt, Minn.

RECORDED
FOR ALL TIME

PrOSE,

M Yark. e
Cenr  Chioge  Pimsbagh
l'll'.- (SR A E'LIII. ! Rt S

200 Fipthy A Terme Kaiphd iohensd 1048

i':-'lr.:-. -

Floadelet " T send wron reouesd

HARRIZON GRANITE COMPANTY, Lk

Lot us assist vou in deciding
upon the memorial best
suited to vour specific pur-

L

%editimaiBunsin

(=
BIASTOPE

Pockel Hinocular
ror short trips or long tours In
every outdoor activity the efficient
Blascope means added plessure.

fond &r o2 deabere. Ty sl add § o9
Morsey-hack rugrantes,  Ciromlers fras,

Waollensak Optical Company

Rechaoter, M. Y.

TMenticn the Gedgraphic—I: [dentifies you.™




COLGATES |

Shaving Stick

"HANDY CRIP'AND REFILL

For Comfort, Convenience and Economy

When we say to yvou that the "Handy Grip™ Shaving Stick is most
Shaving Stick has important ad+  convenient for traveling. lewnlinot
vantages over shaving preparations  crush when packed,and it makes a
in any other form, we can do so  wonderful lather for easy shaving.
without bias, for we monuficture

: It is not uncommen fora Colgate
shaving sticks, powder and cream. :

Shaving Stick to lost more than a
In its attractivie nickel box, our  year in daly use,

The famous *Handy Grip™, with o misl-size shaving stick
I nickel box, sent for 10e, When the trial stick s gone,
buy Colgate ¥ Refills" for the price of the soap alone, I5¢.

COLGATE & CO, Dept. 66, 199 Fulton St. NEW YORK




Vm =
Honolulu %ﬂ"
whe FAR EAST

MAGLC world of dinkling bells,
bright blossoma, strange customs—
yet a world in which the American
l:Il:i'I."El:i‘:r fll:ld'i EVEDY COnMVEaEnicnce |.|.'|1.;,i
comfort to which he is gecusromard.
Cneof hve ErEot sister l|'rii'1-5 aixils eviry
twor wieeks over the Sunshine Belr from
=an Frinclsto to Hopnoluhi After &
day's stopover ar Honolulu with frs
famed hospitalivy, flowers, dancen ol
beaches—on o Yokohama, Kobe,
afanglisl, Hong Kong ansl Mandia.

The ships and nexe saifings are:

Pres. Wilson July22 Sept. 30
Pres. Lincoln Aug. 5 Oect. 14
Pres. Cleveland Aug.19 Oct, 28
Pres. Pierce Jept. 2 Nov. 11
Pres. Taft Sept.16  Nov. 25

Send the Coupon

Mail the coupon today to Washington |
In meturn you will receive illustrared
booklets pnd ocher litersture conraining
Jetailed infotmation about the Orient
and the Pacific Mail Stesmship Come-
pany's seTvice,

Pacific Mail S.S.Co.

32 Broadway - =  MNew York Clew
S08 Californin 5. . "'l-n:n Francisco, Calif.
503 B. Spwing Se. . . . Los Angeles, Calif.

Conoule your local agents

Mlisnsging Cweaiors for

U. 8. SHIPPING BOARD |

e - et e

INFORMATION BLANK

L. 8. SHIPPING BOARD
'Infl:l-_:l-m_ THy, B 15F Wahington, D.C.

|
T
T

|
Flesse seaad ine the book e rJuIr.'.l wravel facts |
about glie Chlent and the Macibe Maill & 5 Cu

Mame_

Addreas

Town T
— — -

2000 Miles of Alpine
Canada

and Shl:ltcrcd Scenic Seas

Seeevpeend Bormer e o N Meucrh .F'.L1_|':| 1 aprel

ERE are thres |1'.||.'-.l|.'|'|.'|.1|.|-.'|'|.|].'l-|.-|:r " Canadian Matieond ™
il GO TOLTS :i'i.'l“ CHER [I'EI:I.‘I:E' O EeM@ B2, OF EETIHI'.'HT:TI
14 I.E.-'Jliﬂ_n.l.l.l.' upﬁﬂﬂ-ﬂ &
1 Figit Jasper National Park, the laggest in America,
o neopping ar jasper Paric Lodge (86 up American plan |
Acristieic nt s 50 guets inan Alpane wonderland of
fip00 mpaare miles nl?'u enic glotes inthe Canadian Rockim
2 Crossdimerica the Conodians Pdatvonal way— a2 tour be-
» yond imaginavon=—incudmg lasper Manonal Park, Me,
Robson, grant glacers, tnmendous gorgresand "'I.'II'I.'IJ.'IIJI'IIE Ve
3 Take the Triangle Totr of Brtsh Columbia staring
# at fasper MNacional Park, through the highest Canadian
Hocka=s to Prnce H.ch'r.t then 340 miles by stonmer theeugh
" Aumerica’s MNorway” to Vancouver; back to Jasper by rail
thmough ploniocs mountaine—: 200 miles of painred, snow
crowned moundaing, rushing overs and green foresn
Ask for toursz fares, stopowver poileges and illustraeed

bookless  OfFces in the United States

Hirdern—111 Washdrgton 52, Mimmewpalir=—210 25ad Aws. Gouatl
Boi il § Soaarhs IDvision Se. MNew York—azra B'wey Coe 538 S0,
Clherdpo—i08 Wert AdumsSr. Pholadelphic—qor Franklin Trust

fmu'-n.'m:lrr—-l-:-flTr:ln'mn M. theitdhng
Clerelond — 1348 Ulnion Truse Piite ru'-'il —nod Park Bidg.
Ehaailefimg Periled, Me, —'-'_1rl1n-l Prunk iy, Sta

Fgtrmit— 253 Grewold S Purtiand, Chem y3=tty Thissd St

Lhdmth—g350 Wit ..I.I.l'l'll'l.ﬂ'l'l.'}.l_ LR .[ll-u.tl-—j_l'l 'ﬂ:l'l.-ml:l:lLl...l-.'i.: ﬂ-'LI.‘

Kipmst Cifye= 174535 Rellway S5 Pasl—00ar. arh and Jakenn S
tzcluatige Sum Framowce—80 Marker S¢

Ls Angeiss=4n) 5o Spring 5u Seadtle—na Secnnd Ay,

_—-_.

Na Passports Hrq‘mred'

CANADIAN NATIONAL
RAILWAYS

CThe Larpest Railway Syftem in the Werld




Like the wnrippled
surface u'f 4 goonds
land pool, Fiatr
Cilass Jasthfully re-
flecis Trakits and
shadews, His beautl-
fulH;p ‘rlﬁlﬁal'rn.f FIr -
facrs catek the Kiaks
fephts amd shadoes
ef mature's pictares
and riffect them actth
a fidelity and fril-
{itmde oo passitir In
any wther glwse, T he
arediteetiral oalue af
phir eharagteristic of
Maté Glany u ap-
parenl in any redi
dani s,

REFLECTED
BEAUTY

©

INDOWS, like other architectural features,
are essential elements of a building's char-
acter, Plare Glass in the windows makes an amaz- l
ing diffierence. It transforms the appearance of |'1

the entire house.

Yet Plate Glass is not an expensive item in any ‘
house. Its cost is not more than | per cent of the | _
total cost of the house, and is many times repaid g Eiee
in increased rentability and salability. Your archi- | “
tect will gladly furnish you comparative hgures. "u\-
PLATE GLASS MANUFACTURERS «f AMERICA N ——



PROTECTION

That Pays All Year Round

JAN. | FEB. | MAR.| APR.

AR RIF TSP (5 [ SR T =T [F 18 | AT T 7 5]
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Keeps onud  dwxt, dief, swof, oud smeker—aone

buuseanld lebor—&veps wall paprr awd Jecora

piame [resl gad sleags  sqpes 2395 1w 407 au fuel
These comiorts are aving amd mymg for them-
¢lves every day i the veur, Llhey arn fiCessTl s
af good bouschald coomnmy,
[ will play vour to investigate the coot of snatallig
Chaomberhn Metal Weather Stripes n yoorr o
|| 0y wre nof  Sxpensive, |'||.' (M Ehit il'||._'|' il

thomsands ahwovws that thrir engl 18 more tlean savil |

di el plone

Aiel think of the comiort they give—the protec-
mott against dust, dirt, and soot oomstantly siftmg
i, They emd this fwht sgebinst needless dirt—a
el Lilror removet] Troth danly taaks,

No household equipment
el Imos

[}
= thoroughly pavs fof
thataction, 1o Heatme months Chambae
[i Strifis fave 25% ta 20%e on i I, [ 1]
il EL
BT RN TR T T W I

ratthing dooes and  windomw

ary ot the i be lille « g

i il Lpariinf d J'l.n'_:.' I':" e putoE=
wrnlve el s rjaarntel s

imbercln Metal Weather Skrmp

Chamberlin Metal Weather Strip Company
646 W. Lalayette Bounlevard Detroit, Michigan

——— T T D R e i —— e R R OEEE R D G .

|_ hamberlin Metsl Wenither Strip Ca.
bt W, Laleywiie Blvd., Detrsae. SMichigan

s L :II- el ;-I|I|: COTTTINE -:-- v | g

lieck whicl

1 !"ill I 1k | T =E...!:||"
LT L Ll Mretnl  Weather =irip TR it —i b
I lil 10 L] I i "N I||.|-'| | ll.". T S P |
| il:

oy anal Stad P T
Eng. Theget,, A 1M

for the SCIENTST

Nature Lover:
dnid

Advanced
Amateur

L = - - 2d o=

The DECKRULLO-NETTEL Camera

Highly Accursia and Mechamcally perfect—the Deck-
n_||T.;.- Melial Camern n lheé #ndorssment of scientilse
men akd profewmanal p grapher the world over. Meeis
mnek ensrking demands with wnvaryingly perfect reaniis.
Farticularly sudied to high spoais, working st |-ZA00 ol =
second. Adjmutabie struts seit it to any fecel leagth lease

€. Rapid focvming accomplished whils the camers is shot,
by mesns of & scale on the fop, The focakplane shntinr,
wilh mechaniea] adjnsiment of smoromeinr pFeciiion. i
pninfluenced by sy clisatie candition. Thiz slso makes
passlble the sloweit speads by a agecimlb |:I-|.-|:r_"|'|:n iz semilas
1o the sie-brake. No sthar camera has thin advaniage.
@ Aceommodaies high-apeed plite. film-packs or roll
(e b plees 2% 234, 3 w4 i, 4nfl, and 50 T. Regular out-
it iscbpden camern, lens, pack ndapter, 3 plate bolders and
antineus relesse. Special lamses and oguipment to order
. Made by the famous Contesss-Mette] Worka the Workd's
Largest Makers of Procises Catserss. ¥ oo mnt uee it in
apprecials (I3 complets superiority. € Swpecial tropual
modlels nre mede in Teskwood finash sl abeul 20 exira

$130 to 3265 ¥ for Dueccintive
(DrnitessaTletfel (3

G. GENNERT, lnc., American Distridutars
26 East 151k Street. New York Ciiy

A DISTANT SCENE!
Historical ! Picturesque !

poed oftrav=l

] | =

B s,

FRISM BINOCULAR

i i L iSTTRITrd H e OTE  Fuleln
5 ak i Baos lar with choarmprable
{LEET T L rvour Chpaonn's, Jrwelii &

or Dvaler™s
Susateld, Lomseh & Schimmel

B=ie | hisfribeg ors
i

15 W L fedirass "..-l,. ':|-.-.\.|'|

Fill Your Walls With
Pretty Pictures

Ftoie im -':i.".'ln.r.|_1.' n pictEre age, and fctiare
hinngmg i made asgy when v e

Moore Push-Pin

“Aelnew Jlawde—Miew] Poiais™

The fine neadledike points will et injoes wnosupiad
ictsires or photogmphes, cor mar wall pages or plasies,
wr ey [famed pichirss, muorare, e, ds=

Hloore Push-less Hangers
" Thr Hengew wiork by Fustar™
10c. pkts. e
MOORE PUSH-PIN CO,

Woyns Juseilop Phlledsdpliia, o,




IS face can't con-
ceal his comfore—
the man who shaves with a
New Improved Gillette. He
is immaculate, well-groomed:
primed for a dav of business ar
an evening of pleasure. And
it is the last razor he will have
to buy!

Whather you have a ; 75

beard “ilrke wire™ or as
wrfi mn wiik, yier good
shave vl beroame a

et v if you veasl
EFL:.:' Heaspps™ - a
ped shaving hookice
jaat sliafral. A o=
cuzrd vespucsc aond we'll
glacily send you a cafry
sith mur T A 1L B

'hir ifelieiiy Mssmmrics

“The New Impmvﬂd o s Plas, 55

Gillett

SAFETY-<g@>- RAZOR

ERLLETTE SAFETY RATOR CO. DOSTDN, U & 4
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Thiz bemmidnl S=nish nbils, with @ carved e facen oral qpisen

calrmede, i Ing ame of & basad ullli.rl._'-.- | Isge==in]| Tahbs whyt

iraadny oepiliuss sEEw B vimsT O wal] B glad ue sbaoay w1

ere i Wl e, emburng sesatd, iy slillied prairrsen ol
wariif s latge e = {mimry
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ANY of the things we buy for our
homes may HfEI} be chosen by "the

test of tIlE cw:

Beauty of dexipn and Fnish in Russwin
Hardware indicates an equal perfection in
the hidden working parts.  Therefore, you
fay trst youe eyes o puide you 10 a wise
chotce if you see the name Kusswin

A name used for over erghity years on beau-
tiful hardware ta guarantee yob absalute
F‘mt!'..l[ﬂn ﬂ]]-d. J.l.td.ﬂl'lE,r 'D.'Dl.l.!llﬂ E'El: ifn"l.l':l:

Russell & Erwin Manufacturing Co.

The Avaerumn Ha dwar Carpuoestios
Salcunsar

Mew. Brtun, Connecticut
Merw York Chirngo ban Francoco Loodon




Save the trouble of Coifee Making-
Jse

Hustmatons Delicious Instant Coffee

it is made
Just add water — dissolve and drink

Send 10¢ lor Speclial Trial Size —Reclpe Bookletl Free
&. WASHINGTON COFFEE REFINING CO. - 622 Fifth Avenue, New York
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THE BODK OF BIRDS

250 Bird ?ﬂrtralts in Full Color

By LOLIS AGASSTE FUERTE:

Why envy the friend who on woodlund
walks can identify every bird and discover

1 ' s B ?
nests hidden to VOILET Ve
" T i - .
| LLVLS O SICSOTIEE 1A I':F._] Lide, Penclifge

GTOICNTOICTEESTS, ||'-|5."!'I:'|l' LA ATTHEEE TWATTA-
rive. help us o know and enjov our birds

The excuisite paintings bw Mr. Fuertes
|

ennble you to fdentity pll common song

aniid, vnme birds from eaist to codist

| h r book:- wely for rain

Marlonal Ceoygraphle Soclety, Li=il Irl LUK Y
Washington, T, C.; i

NAaTioNnaAL GEOCRAPHIC SociETy

] = rren N
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OLTS

FIRE ARMS

N every cutstanding feature of protection—szafety,
accuracy, speed and dependability—Colt's has
always been first —the predommant leader. For
neariy 100 years Colt's Fire Arms have been the official
defenders of the nation and their public record m altord-
g absclute protection has won the good will of the
American people. A Colt Revolver or Antomatic Pistol
in the home spells security. Ask your hardware or sport-
ing goods dealer to show you the full Colt line. None
finer made nor more reasonably priced.

Catalogue  Of counse. Want 12

Colt's Patent Fire Arms Mig. Co.
Hartiord, Conn.

Pacific Copat Repicacntative
Phil. B, Bekeart Co., 717 Morket 5t San Francisco, Calill

THE ARM OF LAW AND ORDER
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Liow Siuvrmer Farer Promir
Youto Vot Eachof There
Farmoni Vacdbion 'l|'1r Fi.

Colo rado
Yellowstone “

The tip is part of the vacation.
Rock Island service makes it so.
Roomy observation platdorms

comfortable berths and meals
“the best on wheels™

Route of the Rocky Mountain
Limited and Colorado Flyer to
Coloradoy Goelden Suite Limited
and Memphis Californian to
California. Go one way—return
another. Stop-over anywhere.

Let our travel expert help plan
your summer vacation. 1 he cou-
pon will bring beautifully illus-
trated booklers on Colorado—
Y ellowstone— Calilornia.

e L e A L e e T P T O R

Iu-. 'lr'|. "'I.]['l!n.. Thces Freeak l|:|||I Rock Islan:E Lines,
B8 La Salle Soreer Seatlen,
Lihlcago.
"ease mall e, witlusal
r.'lfn.r':EIn-m prublicutiog

(88 7] Coloruddo
Lalifinrmia

[ ] Yellowstone
i Tty bl py s w
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e WHITING ADAMS |
BRUSHES

T Vulean Rubber Cemented |
Shaving Brushes

True friends of shavers and razors. |

Ensy shaves and smooth skims.
Bristles, hnirand handlesnever

E-lr'l: company. Held with pure rub-
er vuleanized on hnrd s gramts,

Stesilized completely, zealed singly
in parkspes. Infection ceonot cone
from them,

Send for Hustrated Ijieratuss

JOHM L. WHITING =). 1. ADAMS CO. |
|| Bocton, 0.5, A,

e W Awrtoeery Bor e TE4 Waam l
H EL i - u i el

keeps it like new

SANl=F LU
inrrustatians—7gayves
Al ghimanige

Sami-Flush

n o
reeluin white

removes all marka, stain
the |

the hidden, un
healeliful trap— all foul jubos
mESes [he ioller =anitan it idoes pod 10

jurce plumbing conoectings,

¥ | =
|-.|-'II r-lr--ll:l:

Mo scribibsing, Simplesprinkle Sani-Flush
it the bowl—Sallow diredtimne on the
can—und foxh, Always Keep a con honds
I the bathroo

Il g |"" I| 1 i _-__"_r Ern _|.". -"i..! -

ko *T, dF avmdl 257 for @ fwi-maw dew

FHE H -.':u.' WMIC MRODUCTS OO Cantin
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HOSE wha know the perfect privacy
al the quiet closer must consider the
obsolete loud-flushing toilet an otfiense
1 - PR 1
against good taste.  The " Si-wel-clo” re-
] [ o
duces the notse of flushingto the minimum.
It suppresses a hoise yoo do not want beard and
Jdo ot wart to hear. It incorpotites all the gun-.|
mechanical festures o watet ¢ lesset should [=lL. S i
.'.':1-i! s da that of -rxtr.lar[.ﬁjrl:LTv et {'.IF-EJ'.:I.rlu'-ru
e price |i_|'II|._I!I.'-:I la F. O B 1 renton, o 1
Cenid for owr free Bone—"'Bathroomsof Charactet”™ 54
THE TRENTON POTTERIES C0).

TRENTON, N. ), U .S A,
Blrw York Nnarom “an Franoksoon

TEPE'CONHHCIGSGH

FOR EVERY PLACE AND PURSE
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THIE MAGATINE 158 FROM QUR FREESES

Juop & DeTWEILER, INC.
Master Printers

EckiNGToN PLACE anp FLORIDA AVENUE WASHINGTON., B. C.

Toothless means vouthless—Save your teeth by fighting tartar
with frequent brushing, the Pro-phy-lac-tic way.

A F;é W’
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White teeth—
bur whar wwould

the X-Ray show?

Biﬂ-ﬂLTT”"L'-L, white teeth, firee

from decay, are not safe Unicss
the gums are healthy. I pyorrhea
attacks your guimns, an X-Ray would
reveal how gquickiy the niection
spreads to the root sockets which
hold the teeth in place. If pyorrhea
is not checked, your teeth fall out—
or must be pulled—because their

support 18 gone.
Tender, bleeding gums

—are nature's WArnng ot .!.F[krE-EI.-I:h;.i]'IE,_
pyorthea. Dental clinics since 1908 have
wroved the elfectiveness of Pyorrhocide
!l-'nwc'll.-r a8 an aid to correct bleeding
gums, strengthen tender gums, harden
saft gums.

It keepn the teeth white and clean. Tis
tonic and ‘stimulating qualites  help
healthy gums to keep healthy. It i
medicated withh Denti.
nol, a gum-tissue heal-
ing agent widely used
by dentists m the treat-
ment of pyarrhea,

Use Pyorrhocide
Powder daily—saee your
dentist reguisriy —and
yvou can avold pyorrhes.
The economica]l dollar
package contains Eix
manths’ sopply. At all
druggists. Send. for
free sample and booklet
an causes and preven-
rion aof pyorrhea.

| .F Rh E Sﬂmpia-.:-

THE DEMNTINOL & PYORRHOCITDE CO.. Ine.
[ Sole DMareitivitoes)
1408 Browdwary, New Yerk Cliv:
Bend me feee sumples of Pyorrhoeids Porariler
and boohlet.
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s Lriise L Ligx
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Before vou. vour wife and the children take the
ﬁt‘:—[ ri‘lil" i“ lhl:' W 'l']”.‘:!:"ll 'dl. ].I“ T#I"llli't"[l‘i[
against five.

If a fire should start, seriouns injury to some members of
vour family may result unless vou have a Pyrene at hand.

With a Pyrene you can put out instantly any fire before
it F-I}I'lfﬂl.'ll_-' amd so save life and property.

Pyrene protection means fire prevention and "makes
for :-uf-."l::-‘."

Sald by gorages, automobile;, hardware and plectrical supply dealers

PYRENE

MANUFACTURING COMPANY
Muakes Safety Certain
NEWANK, NEW JENSEY
KILLS FIRE

SAVES LIFE

PYRENE SAVES 15% ON YOUR FIRE INSURANCE PREMIUM

e e
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Every kitchen deserves a egood sink

What woman would not choose this beautiful Kaohler
smk? —for its roomy double drainboards: its back
protect the wall from spotting; its unbroken expanse
of sanitary white enamel, a8 easy 1o clean us o swcer;
its heighe, adjusable to fer height?

Here, really, is a wonderful sink ; awonderful work-
saver and srain-saver. A linde larpe, perhaps, for a
kitcchenette? No muatter, there are other Kohler sinks,
and one of them was buile ty hit yvour kitchen.

Kohler kitchen sinks are just as fine in every way as
the Kohler fixtures that you find in the best-appointed
bathrooms. Thereisonly one Kohler r_lu:u.IJT;r, and that
% marked for your protection by the naome * Kohler,””
unobrrusively  fused nto the snow-white, dursble
enamel— pride-mark of a firm hulf a century old

Kohler Ware 15 not more expensive thun any other
wiare that you would care to consider. It = s0ld every-
where by the best class of plumbing dealer, The
kohler booklet, which we will gladly send, will tell
vou more about this pood ware,

KOHLER oFr KOHLE

hotber Co, Fonmdad 1571, Kobler, Wi, & krzping Feni, .:.':'llr'hlﬂ:llnﬂ'_l Wi
BRANCHES IN PRINCIPAL CITIES
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Ten Thmha nd Fxtra Hours for You!

ueked awav in the sockets of Hﬂmwm s vou, day by Jday.

virmar electeie light hixha Ire Hﬂﬂ'lrlfr BEYET Lires, N L
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with summer here, the very last speck of sharp-

- hem! |, pritty. embedded  dirt

v city vou get those oxtra is beaten out and suctioned
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THE HOOVER COMPANY,; NORTH CANTON, OO
The wliest and largeny makers af eleciric dldaners
The Hooues s sl tnacde o Canalds, st Hamilton, Uitsrio

It BEATS .- as il Swrfps as it Efrmns
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CRLASE BEAUTYY N THE UFLE;

i N AN}

HIDREN TFITTINZDY

Dhstinctive appointments {or the bathrmodm
wurl I..'J. VAt -r:.- e Niw IE'l.'.LJI-:TF.II.'.-".:!LE as rss5rf-
tial eqin prent in homes whore taste and
rehinement have completefreedomof ex-
pression, T he console lavatory pictured
nhove has a broad topof Levantomarble,
soft blick with rose and white veins.
The suppontsare white Usrarra statuary

marble,the fittings heavy gold plate, The
swinging panels of the triple mirrorcon-
ceal cabinets for toilet things. In the
wide range of Crane plumbing and heat-
ing materialsé —sald only through con-
tractors— there are fixtures and acces-
soreswithinthe reach of afl. Let ussend
vous 1 'he New Anof Fine Bathroams.™

CRANE

SGENESIAL OFFICES CRANE ILILOING. BI6 8 MICHIGAN AYE . GHIEAGD
LRARE LIMITED, F82E BEAVER HaLL SQUANRE. MONTRIAL QUEREC

drancka and Sairy Ofteee fa Gee Nendred and Forry=Sown Ciries
Wanoaal Nydidir Nieeri I:-il'...__ g N 1'.:":. AArlastit i.iry gnJ Six Fraurime
Wardit Laicags, Bridpsser:, Birmippiaw, Chartwscers and Tremrow

ERANE EXphnT coprmmyTiom

NEW TITEL; LAN FRANETRCO

CRANE-OENWETT, .Th.. LoD DON

(rasr Refuiges Falww Ne I00
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