——-—-1

15 Cen

Iﬂ]_‘(‘,h This Issue 250,000

>

HIT EH(’SD"‘('

- | .!-ui.ﬂGEEI" CIRCULATION OF ANY MECHANICAL PUBLICATION IN THE WORILD

AIR JACKETSTO SIVE

FROM /g

SUBMARINE DEATH

Yo 4
k .u!-. __._%

e

i

i'"'."i!; Popalor Mechanics offers no preminms; does not foin in ** clubbing offers,”” and empioys no solicitors
.f fo secure subscriptions. [t is for sale by nearly every newsdealer fn the Inited States gnd Canada.



WONDERFUL

HOME BUILDING OFFER

3 Materiat to | ,BESIENNo.tse. | Matarial to
Build this |sriodimi il Build this
House. Basd o . mmelyiEal: Bungalow.

within t

all clese stork,  The price
resrh of oyvery-

$2.00

for either of these designs.

Buys eofi=
oo snt of
Ime Prints

il
i A,
reEEm W

[TEN |

HOUSE DESIGN Mo. 156.

DESIGN Mo, 160,
A Dmpgniow desien.
Jlngh.
4ous

mlt-p-:?u. strict
ntis lines, scomomios
" me“E;rn gomstrpriion,

roughly practics
il gn oo ficor.

r ot

plent
rch, laten

hiuss

HOUSE DESIGN No. 160

zod llat of Matarial.

and Bedldieg Masesiall dicect in the coaiumer,
of w' & we Dasnlshe It will bedn accordznge with oof spesiScations

How We Operate:
Wia parchase at Shedfh' Sales Reoslven® Sales and Maniibag-
piasess’ Sales, besides oweiog outslghe sawmills and lomber yarde
Ursally whea vou porchase post beildleg muterdad fes the complate
bome shown above, elsewbare, bwill colt you Tees 50 ko 68 per ceat
more thia we ask for it By cuf  EleeSt 0 veu™ meibods we
ellminaie several middlemens profits,  We cas prove @b 1o yos

What our Stock Consists of:

Wie have evervthing seeded |2 Bollding Maberial Foi a balls.
log of any sord,  Lumbaer, Sxb, Do, Milleerk. Stroctural 1son,
Pipe. Vilves and Fisiinge, Simel &nd Frepared RoobGng.  We sl
have Machinery, Hardwaie. Furalrers, Hoomhbold Coode, frits
Fixtures, Wice Fencing—In Fact, anything fequoized 1o build or
pawip,. FErervihizg for the Hose, ke e, the Faciory or the
Fleld, Send os yoor carpentss's ef ceatracior’s bll Toe car low
exlmaie. We will peove our ahiliey 1o sgve you money, WREITE
U5 TODAY. glving a complete list of sveryiling }EI:I niged,

These prices Include Blue Prints, Architect's Specifications, Full Detalls, Working Plans and items=
| Read every word of this Wonderful Offer.

We Save You Big Money on Lumber and Building Materiall

The Chicagn Wooss Weecklag Co, 15 the Larpest concern in the world devoted o the sale of Lamber, Flombing, Hestlsg Apsarans

T ean elee cas make yon 0a offer like the cas shown above,
yia everyihleg nesded Tor the eonsiroction of this beildiog except Flumbleg, Hestizg and Mamarny maiedal.

We pmposs to fncnis
Write dor exact detzils
which &b so cleas Ehad chere will be no poeaible misondessianding.

Free Book of Plans!

We publish 3 handsoma, Hlusbaied book conizining designao
Copaged, Eonpilows, Batni, Howeg, 2. Wa can furnish tha
Eibaiial complete for any of ihess desdgns. This book 13 malled
frew te thowe who cormectly 1l iz the crupon below. Ewven §f yom
bave no immediae lriendez of bollding, we adviss that yooobials
& capy of our FREE BOOE OF PLANS. I 4 viloahls boaks

Our Guaraniee !

This y bas s caplial =eck and suplm el over
§1,000.005.00, We guamnese abeedoie samisfacilon In every detail.
[ yoo buy any marerial 1pem o3 not 13 represeaial. we will cake i
bazk af owr foeicht nxpeae and mwm your money,  Wa mong
nizn tha virtoeof 2 sxtisfind customer. We will in every Enstancoe

Make Gogd,"  ‘Thousands of sakslied castomers prove als.  We
reder yoo oo mny baek or Banker anywhers. Look us oy lmoibe
Mercamlle Agencles, Ask gny Express Company. Welee 1o tha
publistzrof this publieation. Dur reapeasihilicy ld esquenlonsd,
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What Does Nav;r Training
Mean to You?

If your present job doesn’t offer you a bright future;
if you have lacked the opportunity to get a training;
[if you have failed to find steady work; and if you are
ambitious to improve yourself, investigate what the Navy
offers. A bluejacket on board the U. 8. battleship

MISSOURI, in a voluntary letter, has this to say of
his experience in the Navy:

*] have been in the Navy about a year and a halt and I have seen more sighrs
I|'||.‘l I'q:r:ign Fﬂ-rtt than I'I:'II:I'I].' I.'i.-l:]'l peupiz 'w]'lq have rraw]:d | Ennd. many Inore

years and have spent a great deal of money.

«We have just completed a cruise around the *Horn” of fourteen thousand miles,
and we are now on the eve of another cruise of twenty-eight thousand miles,
completing the trip around the world.

««0ur work in the Navy is comparatively light; we only have to work about four
hours a day, We have s.P]i:nd!d things to eat and [ots of it.  The treatment in the
WNavy ja as near like home as it can be made to be.

“We have many entertainments on board, such as moving pictures, minstrel shows,
ap-to-date boxing and many other interesting things.

#We also have bascball teams, foothall teams, basketball teams and track teams,
The athletic sports are greatly encouraged by the officials,

v¢[ think the Navy is the place for a young fellow, The Navy iz healthy inevery
way, morally, mentally and physically. Omne keeps good habits and sees some
very educarional things.

““There is also an oppormumity for a young man o make a start inlife. Yoo have
no exponses to speak of and it 13 not long betore a bright, energenc fellow can in-
crease his pay to 40 or 5o dollars a month.

““He can easily put away g25 o month in our ship's bank, which pays 4 per cent
interest.  When my enlistment i up I shall do four more years. I do not want
anything better than this "™

This young man knew no more about the N.ur:-,r when he enlisted
than you do. Won't you lnﬂ:stlgdt:: for yourself? If you decide
not to join the Navy, no harm is done. But send for an illustrated
booklet anyway. It is free, Address—

BUREAU OF NAVIGATION
Desk 69, Navy Department, WASHINGTON, D. C.

This One
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TAGG-ES




4 FOPFULAR MECHANICS ADVERTISING SECTION

These [ittle
pocket-size books
are compiled from the Courses of the International Correspond-
ence Schools. You will therefore have no difheulty in under-
standing their great value as promotion gainers for ambitions
men. Thev contain facts and fipures needed n every-day work,
and that cannot be found easily in ordinary textbooks. They can
be readily understood even by men having no knowledge of
higher mathemetics. No books in existence contain in so small a
space so much knowledge about the mechanical trades and
engineering professions.

Principles are treated in a clear and simple manner. Ruoles and
formulas are fully explained, and illustrated with practical
examples, The tables most commonly emploved are given
together with explanations regarding their use, [nasmuch as the
little books have been written by the highest authorities in the
conntry, they are consulting experts of the highest rank for fore-
. imen, superintendents, managerz, and executives. Having been
Er:w_n..;,,l-,,;.,;,.,._ made up from the Courses of the I, C. S.—recognized everywhere
'7"-“3'1'3_f'-'- G as the most powerful force in the world for the advancement of

S ambitions men—the walue of the books to employes in subor-
dinate positions must appear at once.  They are an indispensable
help to the quicker and better work thatcommands advancement. The books are
printed in clear type on a high-grade book paper and are durably and handsomely
bound in cloth with gilt titles
and tops. They contain on
an average A64 pages and
175 illustrations, and arereg-
ularly sold for 51.25 each.

SPECIAL OFFTER: To
make better known the
value of I. C. S. Texthooks
and I. C.S. Training, we
will forward these books
for a limited time to those
refurning to us this coupon
and for each book 50cts.

FEFEFFEREREFFFEFERAREF PR FEFERF P FF R P PR RSP

INTEENATIONAL TEXTBOOK COMPANY
Box B72.F, SCRANTON, PA.

Lenclose §_______, [or which please send me the
books beforo which I Bove marked X,

— Telephane & Telegraph Handbook __ Boilding Trades Hamibaok

— FPlumbers and Fillers' Handbook . Bosiness Handbook

— Mechanies' Handbook _ Muariners’ Handboak
—Elecirical Engineers’ Handbook

Name —— . - -

Firpat and No,

FE A S B F L FFEREE pEsB R REEE

CAE I I I N N A B R B B
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POPULAR MECHANICS
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|

WEBSTER’S ¥é hicniova: FREE 52 |
LATEST-GREATEST--CHEAPEST
Magnificent 1910 Edition — Fresh from the Press — of the

New Americanized Encyclopedia

The most comprehensive, authoritative, up-to-date Encyclopedia in the world
TREMENDOUS PRICE REDUCTION—AN OVERWHELMING BARGAIN

$100 secures the set—Sent free for examination

The Most Stupendous Free Trial Offer Ever Known in the World of Books

Other books may be DESIRABLE—=the Encyclopedia is INDISPENSABLE. ]'t solves all blems: answers ﬂﬁdtldnr.
seliles all disputes. Other books trace one arc of the great circle of knowledge; the?ﬂclg‘ppdmwmt ewh
tircumference. ‘These fifteen massive v-:nhmua:s-. 'n-'I::n l1u=|a' lﬂ.{l:l} o hide |:l:l|l.1|:|1r|. mm. 1l au:-em mm their h
direds of illustrations, form in themselves a colo=sal ?r reﬁu'ﬂentn the perfection of critical
credam ol ithe world's literatures, the sum and essen n: -:-f uman t r:-ug':hr. and endeavor, It mclud n-"nhu-: ﬂf
discovery, inverntion, sxperience aml belief, It describses the countless wonders of the earth, the umﬁaﬁ
the sea, ﬂ'l-t- star-sown apaces of the sky. It covers all EJ:D:'I'I-_'I of Hterature, sl forms of govern Erutmu-u{
re'll.ﬂi-l:lu It reveals all that the warld |1H.i “suffered an dreamed and hoped and DONE frvnr.rl. the hcrum#
lant deeds and ltlmnf sognss, All victories of brain of brawn, all marvels of science and o, nll
thE rlous Iﬂilﬁmm:i&hl |'|3|'|'El indda history himitous &ibd civilization possble are found ia the 10,0040
of the splendld volumes, 1) afford to do without it? F
The most Lrilliant thinkers of the century are corolled as its con-
Its Matchless Auu‘lﬂrﬂ]’ tributers, Its writers include such men of world-wide fame ns Mat- ,
thiw Arnald, Jamses Hl-j-'fa-..ngn Mogley, Androw Lang, 50, Goosge Mivart, Canon Farrar, Edmund Gosse,
John Stuart Blackie, Leslie I::-p'lurl Edward Fresman, Lord Kelvin Robertron Smi . Sir Norman Lock-
E;r Thorald Rl:ls-:r:-.. Saint Swinbume, Simon Newcom I:!nhn Fiske, Ca Tl.al'El.'h-h-umu Johno
ch Mchaster, .|'|.dm|.ral ]'h{n:h'ﬂla. Thomas B, Reed, Carroll Wright; and these with hundreds of
D{hmﬁliqumt fameug give it an authodly o overwhelming that ot reigns withoob a rival in the
Elrl.l.r 1200 editbon iz fresh from the press and cons
[“mmmbl U -tﬂ-D‘ﬂtE tainA events a3 recent as the election of Presidest
Taft and the latest u]rdﬁp flighta af the Wrights and Leppelin,
Emd .IE Pmﬂ DHﬂl' E‘ﬂ nrrlr\-'l'ln:trm the :ul.n-:int I:}'L-:- 1I:IJ:Ilﬂ nﬂllll-: Il. al I:II.I- mngmls
rent wark we nne ma or @ llmited tlme omly & sy
winl introduotory u-l';r :.M NEMALF the reguler prioe, Iu!lrll:h st wa |.|t||.|:| -|: I-I!' I.':g. H:u.- #end me for eramis
th-u il ' mormona oreover, with swery order we -il send alsolutely FEE ﬁpﬂdﬂ.
[ M1h: HHTL

nizyn | o o Rklotbonar sl limg regulorly ot 260, Tt =1 1 F lL
15, :-uurl-lE:'l w, gl r'::lnm é nid !:uﬁu . This sombinntion of tl'l.-:-il| -.-".:'SF'L'- mm"'f;'fr chepetly |n Bl meeccce Binding
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A COMPLETE

Electrical Workers™ Library

By HENRY C. HORSTMANN and VICTOR H. TOUSLEY

Positively up=to=date and wrilten
Tor the men whe da the Work

Wa defy noy puhilaher o the warcld da profines & mars pracel.
il oollecticn of bnoks fof Lhe slecirioal work t% n thim
L. The immonse sale of these popnlisr Books sinoe dage

BLT
af puliliostion bas bien praalor than sny eleotrioal books ever
uls o warking ulwl'-fl-:fuu.u.

The Reason?

They are practial and
do oot confuse the
'Drkﬁ:;-ﬁ T}lu!-':é:-_:-ﬂwu
thi sl erdioes et
of the feferrafiogal
Bredhirhiosd af Blecivical
Workers. :
Tr sobstantiale this
claim we affer the sum
of Owe Hawdred Dollarg
to ARY blizher who
will produce o gworn
giatement showiny o
grenter &al
an 1 similar
book or -books
treating on the
subject matter
that these do
for the length
cf time they
have beeh oo
the market.
As bopur repor
tation lor keep-
ing business
promises, we
will refer you to
any bank ar.
busipees houss
in Chicago.
Forali
ti.:k- & we arn
maki o B
C i,;]"fnU'udun-
tory offer of the
complete sot ol
foug volom
peatly case
{ e price
$6.00), Our
special introduec-
tory icain elec-
ical workers §5-00, pre- :
paid to any address spon reccipt of .
ice. To all perscns ardering this get we will present
F:m of charge, our Howdy Electeival Diefeaary for the Vest
Facket, bound in red Russia Leather pold cdges, indexad,
24 pages, illustrated, 10 the books ardered are not found
entirely satislzciory in every way, they may bo Teturned
and yoar money will b cheerfully refonded, To alectrical
workers already havine any of the below epumerated wol-
umes, wi will supply single copies of any cne or more
book= at 51,5 each, postpaid to any address in the world

Flectrical Wiring and Construction Tables 35" Biomums
Modern Electrical Construction 178 Hlagrams
Modern Wiring Diagrams and Descriptions 354 Eiimeass
Practical Armatare and Magnet Winding 325 555, e

rh roinma lambebantially boand in full Perslon Benl Gralin

groenn Lemiher, alempsl oo the ocwiside corers im genaing
g0l Feal roand rorners, wed adges, peskol sizo printed om
st -cnlen dared Bock papas,

Address all Orders to the Poblishers

Frederick J. Drake & Company

247 Fisher Bldg.. CHICAGH, U.5. A.

Sead fon
dririplive
besdBed
whek pies
1 parial
kil
Do lenly

Fieose Wention Pogiifar Mechanics

| This Book.38°¢

WHY PAY
$1.50FORIT?

pedia Britannica
lor Price $45.
Oxiord Leather Bibles for 3163, Sab-

scription Price §1.55,

Thin b [l way we S48 Pra meny 0% every book you
ey, W scll gore tooks than sy iwo Rioveses part toe
geiler—beraue: we ran acl] CHEAPER—% v e, Leelow
pubdsties's prives, We buy bankn s, feinaife
dess, overvincis, and vegular grocks by the es=load and
sl you BY MATE the vory saree books thas ool e
feuzh moTe when yra bay o he pegular sy,

Many Other Bargains
bealdey thosn feeesionod—all a2 romparntvely low fg-

(teresied] in bools Oh B ALY 8
ﬂl;ﬂ:nd“E .:F..- tavecties ot lower thin publisher's

This Book

FREE 54358

|ANTI-NICOTINE #

"Get the Flessars THIS FINE IMPORTED
Wikhout the Paisoa™ FANCY CARVED
ANTI-NICOTIN

a0c 35 M SCOTCH PIPE

3 FOR
Bent prepald snywhere, Looks
amdl golngs like I_'rh:r: rechinnm. Ab-
garhs the Micoting and keeps an
Eamisnp =weed, Yod Never had such
am enjoyva bl amake, ¥
not satisfactory. Order 3 today,

H. MENGES
6805 Menges Bldg.. S4. Louis, Mo,

— FIVE BOOKS for the MECHANIC
JUST OFF THE PFRESS

Autemelbile Troubkes and How to Hemedy Them

Autoanebile Diriving Self 1 wu gt

Autcmibhle Movors and Meckanism.

Ignitan, Timing and Valve Sesing.

Maotor Aoats: Construction and Operakon,
Frestie baaiher aod cioth iedings; ridinid dofmeis. TP=
THATE, RELIABLE.  Price $5.50 aad 310 cuh.

1. sodd and goarsatesd by Beokseons, Auin and
irine Goppdy Hmasce.

THE CHARLES C. THOMPSON COMPANY
Pohlissers, 111 Waleih Ave,, OHDIOACAY

PUZZLES [oii ot _
SR e cten o, 8o @
WESTERN PUZZLE C0., 5T. PAUL, MIRN.

We have for sale a limited number of
enmplete filea of

Popular Mechanies for 1909

These consist of the 12 sswes of the magazine
and @ complete index saitable for binding.
Price $1.258 posatpald.

POPULAR MECHANICS, 225 Washington 5t., CHICAGO

K




POPULAR MECHANICS ADVERTISING

There s & place amy time for the man who & master of business—lar ihe

No Matter What Branch of

SECTION 2

man who brows sol caly the task

ancer his hand but the things that depend upon it.  Your valoe to your employer or your business—the number of
places ready for you, & in exact propottion to the definife, practical knowledge you can being with you.

What You Can Grasp

Business YOU Are in

the American School’s aew E}'\-I:IDF-EIEH. of Commerce—a :n-cmplde
reference library of practical Business Knowledge in ten big volumes—
will put within your resch at sy moment all the fscts connecied wath
your work. |t will perfect vou 1n 1he closer knowledge of your depart-
ment, will familiarize you with the work of other depanmente—will give
ol & beoad HIrvey eral business procedure, of the man who
ambitions to be a ﬁig? i

usiness man—{or the evecutive who desires to
moens intelligemly check and guide the wok of those below him this great

Cyclopedia of Commerce
Accuuntam:!r and Business Administration
consisting of twa handeome volumes,

1 over 3,500 poges, 1900 ilusiratisns, page plates, ete.,
B i vl e e Yo vy et T eckivernimibt i

v inFiastly acesanilile mp-ll al Hucinras Hrp'u:ﬂlq-r wan ever cnmgnled |1_|-_||;|n:. The

fueabon that puzzle you, the amergency thal confmal you, can be quickly salved
with tha help of b boo ks, I

FI'EE Exﬂminatiﬂn. Teat the valne of these books in pour week—

INTRODUCTORY OFFER COUPON

NOLUME [—Business (hrpaniomilon, dfeerilsing,
smleay Ualleadioms, Credis, Hbippieg, Fopart
kg i, Mol Siathel e, s,

YOLCME El~ Parekasing and Siares, Unislegnes,
Tim= keepiug: 1assi Anplrsls. ¥Nbap Hesmze-
meai, Praviies] Saantsrtering Heihsds, sbe

YOLUME I —Cemasreial Law: Baaking. {Bris
ling Weier Helhmls, Porimershhps, Carporaiisim
Bermrities; fupdrmris; Lemses; win

TOLIME IT—Heibils ol Neallreplag, Frinsd
Ell-i ol Lerstinlieg, Teal Balisse, Dorps rullan
eihpils, Vanrker Bystems, €is

VOLTME ¥~ Hpsrinl Assspmding. Arstrms, in-
semiarisa Himsk Nrolerags, Werardlag amd
Millsg. Masdliag Rankripiey Peaes e ings, qie,

VOLTHE Tl e Luillilng. % Po &, Bogulressenis
Cprparadiog hecoanting Carpiraie Rl s,
Hprrlndbied Fapmio darUarparalion ki i dg, s,

VOLAHE YIl — Banlisg, Basiags and Haleiy
el 1M'F!|iﬂr.ﬁ'lik“l!r-. Ahrgsuniing,
lnsigllmini =sies apd ollreidans. dvoriking
am| Rileceipllons, Prerciles] Seesuniing 1*reb
brms, Hapidine Heewrds, ele.

FTAAHE T~ EBrewers’ beraowis, Teiadl Siars
Arepunting, Ml Ordsr Hodssss, Falliwan
Hyslema, Rirsk-Respieg, Ulisddplag Vasie #i6

VOLUME IX — lnseranes, Ersl Fsinis, Lomms,
Al mirts, Canlrariars' ami Invaranes keesnnis,
ml keeplag, Lpesey Grpaniosiisa, rée.

TUHLUNE i Deparimsni Binre Lrestinis, Sjors
Managprmenl, Madel and dBal &reis g, o
mimlos and Nroleragr, Trads Bleoaals =6,

O W e e

I!Er. f1a nJE, lsai lIITlpI_"' setd thin Colipam
| Exnmine the 10} hig volemn sthoeomghly
forr 5 dlavs — irssnmize Fox ymurel the henrbiy oy can denve ooy themy = ihe

mw avenuo lo power and poitios ihey open up for you.  |F you sm pot cos-
“ i wizeed, you meed nof spend & sEegle pessy on thes,  [Foveu do nesd Bem,

the payment is mieds eaay and convenirst |_|1r veu—and 1o ackditicn ol waral|
receive, & & mealkly depplemme, the Techmeal Weeld Magazine for

one year.  Fead the coupes, then sign and mail i today, iy

AIBIFRIERS

AMERICAN SCHOOL OF CORRESPONDENCE
CHICAGO, U. 5. A. ST

LD PATINR. . ...

Amerlcan Schoel of Correspeadence:
1 dert L yclopeta o

'lresn Srn

L'#le not 46 pa

f Comumarcr, Accoumiancy
& Acminir V" ¥
brichas

.............................................. i
Pogiilir Mechamscs ¥ L3

m&—kpm"h_ B PPN DY | ———
—

S T PR ——— .
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POPULAR MECHANICS ADVERTISING SECTION

POPULAR MECHANICS

SHOP NOTES SERIES

OF YEAR BOOKS

One of these books is 13sued the first of each year, and 15 a reprint of all the: articles
which have been published during the year past in our “Shop Notes Department.”

200 Pages Vol.I, “Shop Notes for 1905” 385 [lustrations =
228 Pages Vol.II, “Shop Notes for 1906 555 [llustrations
228 Pages Vol. lll, “Shop Notes for 1907" 580 lllustrations )
212 Pages Vol. IV, “Shop Notes for 1908”7 536 [lustrations v
224 Pages Vol.V, “Shop Notes for 1909” 461 [lustrations
224 Pages Vol V1, “Shop Notes for 1910” 451 llustrations

These hooks are a perfect gold mine of mfcrmation for every one interested in mechanics, or who wses toals
for pleasure of a8 an secupation.  Of equal value and belp to the prolessional mechanic and the amatewr,

These articles are the cream of the expenence of years of hundreds Cf the most successful mechanics in the
country. | hers is pothing on the market equal to these books s ive times their price.

& Popular Mechanies Shop Notes Senes tells easy ways to dﬂ%:l.l.!‘d things, and ke Pogular

Mechanics, is “Written 50 you can wnderstand it.”" These books are indexed very hully and with great care,

The subjects treated cover every depatment of mechanics, with wseful tme saving “kinks” for engineers,
ﬁrrmul'll. ﬂu;rpchfj::. machinizts, pil.l.tnf:ren. painters, mon and wood workers, electricans of all kinds, mascns, and in
fact a i

“Worth Ita Weight in Gold"™ is a frequent expresston from our readers, and one veung mechanic in the far
west who stated a repair shop for himself, says bz owes his success to “Popular Mechanics Shop Notes,” Many
a time when a customer brought in a job new to him, be consalted his *Shop Netes,” which told him how to do 2.

Each volume contains entirely diffesent matter from that published m the other. A st of these books cover-
ing several years will make an encyclopedia of priceless value to the owner,

Price 50 Cents Per Volume, Postpaid
JUST PUBLISHED

.~ SHOP NOTES FOR 1910 VOL.VI ||
224 Pages, 451 lllustrations

coriaiming matter :nl1'|:-:|j' dilferent [rem "'-'rﬂll-'l_l:ﬁtl I 10, 1, .W and WV and
comprsng plainly writen, labor-saving “kinks” and mechamcal information
for pm'l;in.'-nlprrmrt. Complete your set

b ﬂd.l'.llﬂ L!'I.E' TE W Wt'I.ImE b -'n. FT-':H
Eﬂc of nﬁ] newsdealers, or sent pest-
paid upon receipt of price by
publishers,

SHOP NOTES SETS
6 Volumes - $3.00

The six Volemes Castaln 1316 pages,
and 2968 ill usrations,

MOTES

NOTES
NOTES

DG S G O TRV R AT

These books are a perfect gold mine of information [or every one interested
in mechanics, ot who uses tools for plessre or as an cocupation,  OF equal
valve and help to the professional mechanic and the amateur. This set
comes In & hardsome black CabE, and i wltrmwledge'd ta be an I.IMII]H-IH
valoe among works of #s character,

Faor Sale by

all Mewsdealers, or sent express prepaid, by the publisherst

POPULAR MECHANICS C0., 225 Washington Street, CHICAGO

Vol T - SHUOP NOILES
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POPULAR MECHANICS ADVERTISING SECTION 11
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*THE TRICERATOPS -

I
This is a correct picture of one of the animals that became extinct
a few million years ago. What caused the extermination of these |

two-ton monsters nobody knows, but it is probable that they failed
| to keep up with changing conditions and were succeeded by creat-

ures better adapted to their environment,

Other things are today becoming extinct for these same reasons. The prac-
tical, competent, observing engineer will tell you that LUBRICATING
OIL is one of these. Because it is uncleanly, because it is inflammable,
because it is wasteful, because it is unreliable—and a few other objections—
it is rapidly superseded as the World progresses toward perfection by a
lubricating medium far better adapted to its purpose,

KEYSTONE GREASE.

|
|
|
KEYSTONE GREASE has been silently shoving oil aside for thirty years. It
supersedes all oils because it is a better lubricant, is more even in its action, lessens
danger from fire, obviates constant cleaning, resists pl:]'ﬁ:l:!t]}" all {:hangcs. in temperature,
never hardens, gums nor melts, and contains no mica, acids or other deleterious ingre-
dients found in some so-called “preases.”” Ask any engineer and he will commend
KEYSTONE GREASE because it is a marvellous labor-saver. BUT TRY IT your-
self and see how it outdoes and outlasts ANY OIL at least ﬁt_t].r per cent. |
2t . We will ship vou a bamrel of Kevsrowe (Gazase an go days’ time from date of shipment,
Hm Is [hu- Pmmm * If resalts prove ankatisfactory the arused |n'.-='|".nn may ke rerarmed and mo :.'h.irg: will |
Le made for the quantity wsed.  Eight [E] brass grease cups will be sent free of charge with first purchase of barrel.
|
|

A large stock of KEYSTOMNE GREASE s always on hand at our vari= |
ous warehouses, named below. Promptshipment can be relied upon. ‘

Keystone Lubricating Company

Department D TRADE MARK Philadelphia, Pa. ‘
Hain Mew Thlwiiﬂh&mtﬂ. mrﬁrﬂﬁz?ﬁlhﬁ—ﬂhﬁh.himm
Msis: Seuitern (ffice & Warshome— 810 Dartres 50, New Orjeas, La. New Tork Gty Ofie—06 Waaren 3L

.
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12 POPULAR MECHANICE ADVERTISING SECTION

'mnﬁ ﬂwmﬁ HEATING
PLUMBING PLUMBRG PLUMBING PLUMBIN:
SANTTATIN SANTTATIN SANFTATHN SAMITATY

Cyclopedia of
LSRRG

== 1 Heating, Plumbing
b1 and Sanitation

Four large volumes — 1402 pages,
Tx10 inches — 107 full Page illiis-
trations, bound in half moroceco.
WHAT THE BOOKS CONTAIN
— S ———

Heating and Yentilating. Explains in de:
tall the warioms metheds of this branch,
imeluding “layowte"” esbimates, ste. A
sysbtms of heotfng are taken up and ex
plained io detail.

Plambing. Every point ks covered from
cellar drain 19 ventilating stack — from
hath-room to lawndry, in peblic and pri
yale balldings o m'm' character.

LT Covers
mit anly there |I\e-mr:|:||::|n the honsabsld,
ot zlsoin the mamiciphlity, the care of sewape and gar-
agee, the pority of the water and milk sapply and the
b;:tgl_—m]um:al ropsnns for sanitary precaotions,
Practical installation methods are eom-
pT‘th':‘ﬂlll'E'FF Eone el and;uuﬂnl.ntd- Eviery wids-awankn
plumber aml gas ficter will appreciats this feature,

Tinsmithing and ﬂ_i-ﬂ: Matal Wark. A pocdly portion
af real helpdal articles ¢over this imporiant branch of
hauwzs nnishing,

Oiber Important Subjects Covered: Steam and bot water
fitting. sewers and drains. water supply. hydraulics, chem-
fairy, bectericlegy, heat. femperatore and tl?iﬂllnn
alecitie wiring, rnmh.:n.u::l] drawing, hesides tahles, Lo
mulas. etc., which will save the time of the basy man : also
many test q_l.l.-::-iil.mu t prowe yoor knowledge, Take ad-
VROLAZE MOwW o

OUR LIBERAL SELLING PLAN

The foar complete \-u-'ll.lml.ﬁ will |J-¢' dient you, eXPICeES
E{lﬁ aid, for five days® free examination, T voo ‘l:nau,-[p iha
8 send ug B0 and & 0 a month until you kave paid
the special price of F12.50,
Yeou cam examine the boaks €arefally, use your hest judeg-
ment, consbder thedr nctanl, workaday value, Apply thedr
many possibilitica 9 your own eatd, Consider this spe
cinl affer—four big wolumes for $12.80=pn casy pRYments,
then i o Ao not soe yoaur way clear to own them. Feliarg
at ouf expense, The Fegulir price 4 524,00,

For a shert ime we will lndude @ & meathly supplomend, for one
year, the TECHMICAL WORLD MAGAZINE., This v aregular 51,58
moatkly, foll of Twesteth Comhoy Scicntific bacis, wrisen & popsiss
form. Al rociaine ke labest discisioss oo Hmely fopdct |G Invention,
discoesey, indosiry, sic.

!ﬂ.ﬂ.“.. THIS FREE OFFER EﬂU’.F‘.'JN

AMERICAN SCHOOL OF CORRESPONDENCE,

CHICAGD, U, 5. A.

Pleass send st Ovelogedia of Heatlng Plambing asd Banila-
tina fof ded davs fnda ||:.|-||||||||-|!J||r|_ nla#n Tiehileal Warld Bor
. omin yaae, 1 will Hlnll B0 within b daya and €200 n mannth
antil T kavd gidd E12,60, or mntify yem snd hold e bonks smb-
Finick Ly s cardir, Tlibs nok o maas umil] folly padd

HAWME. . rrvnnrnrns
ADDEERE, . ..o aaasn s s sn s e s gy g
{HOCEATION ...

ESTLOTED. 000 iineinan
L I':"-'-p ‘-:I-rn -1

MONTHLY CASH PRIZES

Taiil Ffurthér paties En this mamiing tha Editos ol
pular II'[ur'hn iem will pay two cesh prizes asch santh fas
the et orizins -zﬂul:rj lone do 18

SHOPF NOTES DEPARTMENT

10 for the Best Contribution
B forthe Second Best

L:]I % ADDTTION to our ususl rofes for such conirib-
i
|3£;I’HT|' g _:.-tdnnll.'l'lt:-&lﬂl day of sack menth for the
i
B aalie il Tollow Ln o bars amomh. o (e
PRIZES .ﬁ.WAEI!EI} FOR JANUARY, 1910

Fizst Price—C. C. BRABRANT, Alpo l.u:lﬂﬂ'h...........-.......-lﬂ-
= How tar 30 inlkos 6 H-,p-\hn Pulley of Comemne™
Bespoami . NELSOR, {hi TI......... erer — 1
to Trent Bnots Hefore Painting

EXTRA AWARD

OE @ mnt n‘l‘thﬂ'\-n halng five m11r_'rl11||IE'Innl. chils momnth,
sach of whieh dessrred nff £, we linn an EXTHL
Awanp of foor edditions prizes. ns follows:

TR "'il'l‘.'i ﬂ
o B - le“fm Hikpport for Treee"

GEORGE M. ua.rmm Baltimore, M, .00, BE
" Mnking Herews Hol dmm!uﬂ Graln af Wood. "

H_E l.'hm Cnla L 1.
Wnﬁ Etup:l'u:r “a'Light 'I-'|'4.pa'u L

H[.J-IAH . FI‘.IEWEN BErookl . T BE
Fictars Fru I..'E'L-u.l.u

Al weeo oomtribotlons to aor dep-url'Trnl:-l, "HEoPr

Hores" anid "AMATEUR MECHANIOR' nre |d for |mmesi]-

utuly; cheoks for prize swards nre sentat the endof sach mongh,

Address, EMITOR POPULAR MECHANICS
225 Washington 51, Chicago

MEYﬂnanusler?

“‘The Beowmer ki "I Vel neEl
gl uhkgie abd i Inl] imall enler lnd
HECprERI U B £dr]

yELT i weith iwiding Byedment. Dmattha g
wage slaire all yoer Bie!  Sirfle cut for poapssi{ |
The Ecomfer shows Eke way. 1t will be sofk
btan mamihe Inr ile.  Morey Bark 10 mot saiisbed.

BOOSTER MAGAZINE,
110, 381 Dearborn Strast, CHICAGO

OLU ' WANT ANYTHING
or WHERE TO FIND T WRITE BUREAU OF

ZIHF'D.HIIMTI'D MECHANICS, CHICAGOD

FI}WEH OF PERSONAL INFLUENGE

im lvalvalble book of 1590 pagea.
Adust ilﬂ‘..a FPrice 3 conbi, or sz e =2
HEmps Bn repmes ol ll.'l RIS o
likely 15 bo inkexsesnd in ik, Taile ;'ﬂ ’ q'

many are gotal Tallores while
Apparenily lean Hmp“ﬂ'; anices] §
Ik overp oAdarialiin Nathing
comes by chance &l Fs  oouse
wnd effeet. Ik dulls r||1||.|'|' b |
ﬂ:rllll'!rllllml."ndl grudilfing v r{ |” 1 mnil

LEARY WHAT THE EE '|.1. Frimf

nibilping, @id ik

¥ T :
_dddrens A W. MARTEMES, P W.F 5, 1 ||,uj_-. rE.;.FPJI\I.TL

uvsriozewriesann SECRETS OF THE UNIVERSE

Eld:rurl.'F:llluuﬂ wiel Cominen
Reltgian emlbmlvimg b
[u-q.ll sEall and the Abierrl Seger
aiksimE ol pene. "_'H'n-],||n|; ovan
26 the "Eec-ihizking'® materialis
el seient S e keeplic. elirp yoor
Chrst freves within yoarself and
Bt | luicdzased. reddeemmed
aiel Sipezichioe o iﬂl.'l awikening
which will give vou “parelze oo
ranth, "' ralos 1l $lpng bom deah
and peivs Pmmeeetalivy mhl de B3
Wl [P e myRi apder and §

|IE"-'M-1 ighenal 10 all thae s
i, dl o e el Taiiil
Careal wirderfl Seirets of 1he
Abcierl  Pricabooml which ars iu
o] mecord with mortund i am
kemil 10 the Righest dapree o Wis

fism, Freedome, Happleess axd
Powar. Lawrn Baw tow fo Ere
Y n-rl-m.-t Earmony with theunc hangeable Livws l:lElII.'.'l':l'l anil earth. Send at
once far V' pewr Hevelytions,™ oaly i, o with "5l r:'-'.il. Ewikitisn of e
lacxhaustible Sl VNaiomd Healing'™ and e " Abcieol Whesl si)
Pyshoiporas” lanswernany qeestdond, 2%, Addorm

POPULAR EGYPTIANS, RICHLAND CENTER., PA.




POPULAR MECHANICS ADVERTISING SECTION 18

Metal Spmnmg
AR D

University of 1llinois.

80 pages. Cloth cover. 33 illustrations.

}:Eumber 2 of Popular Mechanics 25-Cent
Handbook Series

The only book published on this interesting
art and written by a man who has made a
thorough study of all obtainable informa-
tion on the subject; making the work ab-
solutely authentic and adapted to use as a
practical working manual both to those
who desire to spin metal as an art réecreas
tion, and to follow this work az a trade,

Price 25 Cents, Postpaid

Can be ordered through your newsdealer or direct
fromn the publishers,

Popular Mechanics

228 Washington Street, Chicago

This hamdsors Art Misslon solid ook book cose given
tu all parchnsers of the lmperin] Encyclopedia and
Dictionoary, absclotely fres for o shart time ooly.

40 Volumes

Shipped to tomea FREE=—for tivaly free ex-
kAt iod, = ship the entire set of 40 voluames=—28, {0
pages, 6,000 ilustrations . six fest and nquorterof themost
mseful books in the worlidl—maost useful to everyvbody.
Welght 130 1ha. packed. Thestemslond work of reference
thekpowledge in theworld s educational wisdom,
* Il pesfects au sTeers WY e dectad fom —
Eiri pe e = are e aud oo ied,”"
wPralf, DOYLE, of Yale University.
The Imperlal Encyclopedis and Dictlopsry takes the
place of 4 |_|!||:||J.A.||I"||I bioka of Iearning, Compdlsd with
RikTH of lalor by 24 of the world's greatest scholors,
‘ol must see it for ;ﬂ:l'umlf to apprecints whot a
gigantie work thisis. The

Imperial Encyclopedia
and Dictionary

The stnndard reference work=—thes most complets ond

nsefn] diction n:-Et'.rtrj."w-:rd.tn. the language. In allthe

great libraries. Thiswork should be in every home g
Gl.ﬂ'l'
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Time and Its Measurement

By JAMES ARTHUR

Reprinted from Popular Mechanics. So far as
known is entirely different from anything pre-
vicusly written on the subject, Mr. Arthur is a
great authority along this line, having for years
made an extensive study of clocks, watches and
time-measuring devioes,

1’."Iup|n-|: Histecis Ourtii | . Clocks, #-
cuﬂtﬂ'l.tl- H Clocks. 4 -l.rtn:;n}ulm;':mu“df“l.r.

“Written E-:l You Can Understand It™

4 pages. Profusely illustrated. Size Txl0in. Printed on
coated paper with kandsome bloe cloth covers.,

Price %1.50 Postpaid
Popular Mechanics Co., 225 Washington 5L, Chicage

Popular Mechanics
Book Department

danounces the publication of (b1 naw

h Earedirar.
r.l.u.l:ll.-rhmrtﬂ:.l.ulhl.rbﬂ.lriu,ﬁh Fl‘l [
of the Latest and Best 00 Aih B d Marie, 'i:.-"'l"'“"h ikt halarerm ot
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Mechanical Books Ry e T e e Bk e B

nu.nm PUB. CO. 5 .‘iﬂ.,“ﬂ‘ gy A hg o
T kin a s 1,00 @
for 19091910, It iz free on reguest 190182 Wichigan dve, ‘dﬁ-
If you want a copy, fend at onoe te

ail few 15 menihs,
Dopt. 1181 4%  MAMTLciiiiiii [T
Popular Mechanics Book Dept. CHICAGD,
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225 Washington Ftreet, CHICAGO !
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TABLE OF SUBJECTS
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FOR EVERY BOY
Just the Book for the Boy Who Likes to Make Things During His Spare Moments

ol A s Dyegm tnd Mokoe A
T MBI R L E e —
An Interesting Mechanical Book
Instructive—Practioal

Contents: Contents:
HOW TO MAKE Artlcies and (rosmests, Ussfol Mads
From (Hid Bleyole Farta
Lato, loy's Hand Power Bell Eingiog n by Tonching & G Jet
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Flans and details are contained in A, P. Maorgan®s
new ook CHow to make o Biplape Gliding Ma-
chine." Cloth binding. 55 postpaid.

MODEL AEROPLANES: How to Build and Fiv
Them. Five sheets of full s800 working drawin
and book of imatructions for building three
Aproplanes, Price 35¢c postpaid.

MAKING WIRELESS OUTFITS; A concise and
m.fn:-plt elxnlag-a_:luh i Lhi uuputlru-.-.u-:-n_aml use
aob simple and e wireless equipmsnts,
lor sending and ﬂ‘mi'l-'h'lﬂ. glving ditails and draw-
I-TTK! of apparatus, diagrams of circuits and tables,
Cloth binding, 55 postpaid.

INDUCTHON COILS: How to Make and Tlse
Them., A practical handbook on the constrsction
and wse of medical and sparking coils for wireless
Il telegraphy, gas engines, automobiles, gas Iﬁh‘tlng.
X-rays, and all other purposes, 76 pa -
trations, Cloth binding, 55¢ postpaid,
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Spon & Chamberlain ||

123 P. M. Liberty S5t., NEW YORK
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KENOW WHERE TO FIND IT
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POPULAR MECHANICS CHICAGO

| AEROPLANES ||
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EXAMINATION OFFER

The only way the practicol
merit of this MANUDAL can
Bbe given ig by an examinas=
tion of the book Itself, which
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Advartisements in tkis sestion, 10 ceats per wond, payable in ad-
weitd. To Insere ads belng Inserlsd andie proper elassified head
in the April lssus, copy musi reach 18is ofee maf later fRas
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ARSI "8 boitogs prices, G3eners] Bug-
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anid American models, noveldes. ge. Ssmple aod asiculars 1o,
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wuflcdert,  Palivisal infoenes nol tessdisd.  To adweribse e sebsala
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Il;lpl;lhu'l-ﬂnr Lither Syetem of FPeimasahlp, 51 Hlslay Ave., Alarves
AL

SEND I P lilesl moveliy, The Artist,” Eend on

e
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anil meike yoo & speeld] afer.  Francis B Courtney, Cedar Baplds,

LEARN ELECTREICITY AT HOME—We leich you bf & eyslem
of Bomo eorrespondence in e form of dlagram -nd descelpLiva
wlin. tazep anid ten cents for fest Flamp for
pariiculam, Uedon Hchool of lﬂ-mn-:l:r. 424 Four-
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reta, hig,
NINE ODMPLETE afid Tacal Hmﬂ'm.ﬂ.l‘
Flans asid Hlnh!l W%h— I, Wesi. Box 18, Topeka, Kas
}\mﬂ HECT Ei Ilm HUII-T‘]&.H = om improved Seat-

meal I:l.1 tﬂ' sile; payleg A 3 SEl1 ANt
:ull.milt -H'I'-. FOlE m:u:u En mﬂ
;fﬂ!hfﬂhnlll-m- Edgar A, Hem & Os, Lowsan

WANTED PARTIES WITH TAFITAL in the llrlm nn_ far-
fory in the wesld om a A0-more farm. 190L, guaram Blala
capiial. T M. De Fow, Filmi Scls, Fla.

 AGENTZ—§300 rrery month melling oot n'u'nd.l:rrn'l. 7=
KHchen Set. Bend for swaorn ll:ll:vrm:n‘l. af §12 nl.m%I
I'I.'H Thomkk H.H'. T, 262 Thded 8= In.,

. Daylan,
“MAKE BIG MOWEY; two secret formulus, for making Tamin
aus and Hﬂu. I=les & |'||:||:| n-'g;!lllw 1h:.|l-E n culn :1|l|n|' nur&g:

NAWIGATION

D TP
NAUTICAL ACHMWL—TLaks Narlgatlon Maslng h
glasicing.  Make a specialiy o rmi men far
or falms in papese  Bpecial mﬁ CUURHE. I.H 1 "h-:-
ndence,  Chitags ﬁll‘i.'ll'll m .
n. . 8 X.—Mapanls Temmplo, 'I'Hrq..n. Eh:l

SeE—
TRADE SCHOOLE
=

ATTTOMORILE  TMsTHUCTION—Four '!'Hh eourse I well
el pchanl. Men from nfl paris of 'g
.M, U0 A, 318 Wesl 3TLh Bireet, Xew 1:'||r

AT, UG, RO 00 A DU,
ECRUR

which featurg -l-l‘ Insruction casnol ba -nu-lu.m‘l in ‘:Lbrr srhin

in thes eoun Taols fusilshed Frm, T

panbulira a Master FPlumbers Trade Bobeal.

Ame, 8Sc. Louk, Mo

BUSINEES OPPORTUNITIES

IE

ONE DOLLAR TN CASH wil enabds veu bo slart a praciboal
gione¥ making businesa af home; good for $15 weekly. Bend §1.08
toiday. Address Charles Bane, Virdem, 1issds,

MONEY MAKTNGO SECEETS: & welumable collectlon ﬂ!'l'rlﬂ"rlﬂ
Flundred wiys aed schisies 10 |aeremss yeus fnome, all

fee cnly 1 cosia  Biart a buginess of wour own and make

money, Learn “how to do 0 by apswerlng ihils mm
day, IMma back If et satdeldod. Be Frankson Oo, 'Hl]rJ.-.ﬂH.

BLEE monthly. oz 234, Pam-

I POIXT THE WAY e suscess.
dora, O,

COMPLETE EDISON H'l]'l-'l"'-l.'- PICTURE OUTFIT lecladlng
Flre-proof Magasines, Auntematle Filre Biuiter and Take-sp, batest
Exhitiiicn Madel, scareely used: aley fem resls of 8lm in gosd
eomdislan, Wil subfect in0 exmmimailom IF express chacges
punraTitesid  F. M lin. QOl=n ¥l T

LIETE OF POWER, ELECTHIC AND WANTIFACTIN
PLANTS, Holils, Thesiars, Do Huildings, etr., 0 be bl ﬁ

year, I yom hare angthing 0 sel] these new plents, 1vF our B
10 mildresses, $100,  Endustrisl News Paresw Ithaca, N Y.

—
- ke o |N!l mLT i !D it .'ﬂ..,_ i_nm' Eadrivde
- FEEn Tl a8 amd ferta ,
Wn,. Depk A, Whiting, Ted, r nripald, Blark

ST WOHEING FOR OTHERS, Start o basiness of pour
[l-;n-jmiilihm[ ﬁﬂtm'],:? f;l'l'l-ubl:l tltlmﬂrlll[nﬂlﬂ Iﬂmmﬁurur“mﬂﬂ -|I|'|

i H a in LT ill fmEt m an Feguest,
Thot, A, MUL EI0B Ouires B, Thenver, Lol

T WANT T APPOINT ang advertlelng represemiative in every
becallty,  Exieemsily prefdable sldo Hne.  Paetlculaca foF stemp,
“Adveribaing," TE-20, Holyoke, Ylaisa,

R MONEY T'll-l.i TLEANING AT HOMFE—=dmpli; cheap.
L"I-T""H'-'"ﬂr 0, Oes, Camemng, 255 and Grand, m:llul::uupn'lllhn.

=,

"HU'"I'.I:-E Emﬂ BCHEMES.™ Tella 1000 waya 0o slarl a
bralness of oun elcher mexh, 1lr|||'| 1hm |ill:|1. inresiment pomei-
ble: immense profits. 323 paps beok; postpald 250, Etamps inkem,
Fo Weber, 4812 Calumet Ave. Chieaen.

Eﬂlﬂ'-l'-'f-ﬁl Fu to earn moner B your own home: sy

Bank Ak Fftlp-u‘ tells hew: ikls ek was pelobal o sedl fur
1.0 1 owll semd IL ahis month e madl prepaisl for ealy B0 oenta
:l"r'lfll'm oF stagam), The Chembst, 214 Kasote Hldg., Minmeapolls.

.

TOU, YO, YOU7, ean meke 54 dully working P me, Send Al
for Insirurticha TODAY, TODAT, TODAY.  Bennett, 1045, Fitis:

'l..'l]l'l OUMMED LABELR F1.00 peeipail. Any 4ls b 152, fwo
cabegt. M. Terrara Mansfaricring Coempany, Plolsburg. s,

HEH IX THE MAIT OEDER business: Sfedern Ld'rlrl‘l 'I.dl:l
how to sars wiihous ezpliel and meke from
h1|'|I1I:|| Trial sibscripdom, 1c: no Free cojles—Ilan h]lllhl... l[-nl-
ern Advertlsing, 2 0 0., Gras Hapids, Mich.

BTOF RUNAWAY HOREE—Retter stil, Rinder tunawa Tas
Wotld's Best Refn Holdoer. i waried—Elg Belloe— LEI:I!'I
pirrilorg—All horss owners wanl holiler, Cardsps sasoflse e,
Ilrrrlﬁ se. buy quantiiles.  Clrenlam reardy, ’Ej-l:‘mhr Em-

n | er sevuring alse territory wanted.  John Anstin,
N Ll

CO-OPERATORS' ATGH GRAVITY OIL COMPANY with 383
mrred pleked laped] offerw shares as 15 cewis; sleter e—nhcr—l"ﬁm-
minwemiilh 08 and Refinleg l"urpl:ul:l.url. Lo matkst ﬁ Wi
mleg &l st i the world—i8 Tirings #2000 barrel. I:IﬂI:I [
burs 440 stares ol campany, arm pefinkng cempany. Fres
whilt order A0E manwealth IH Panus,  Bemil for partiealsrs
Grealest (6 Opportusiey evee oferel. Johin Crocd, Austin, e

LR
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IE A PARLGR GOLD MINEH.  What! How! By ng
sLock In Alrskn Dench Lime Company, Backid by preminent SOl
i iiee brlll'-n.l.l.u-n;l.'l man, Sicictly high grade.  1G8 acres ﬂlm
on bench lEne—same e gare Beasle and Portland mines mlllbsoa.

Gl map, gl I‘Ihi'lllal'll look this up  Special: 18600 Lokes 1080
AN, ahnrea ancd, Tree, 200 phares ol evlinbng cemguey. | F140.00
velust. ) Bee oll offer elsewhere. Johm Creok, Ausiin, I

TIME NUNW 'I"'.J HI‘.J..II.'.I.' a I:I.rr:ln.n. cleanling amil presslug estab=
Hahiment, oXeellen spleindid preofila. We tmch g suceessdul
Eﬁlu:u:l I:u'\lmll.l. l'unl.-mlam free.  Den-Vonde Behool, Dept. O

auEnn, va.

CAN BTART TOU in a E‘JIJ. Eepime husiness by mell. 20 o
eabiloguo frei.  Parlten P Co., BRulfala,

SELF-FEEDIMG MATUH-BOX ].Il'.I'J..I'l}.JL Fiis any sl bz
ro Eransferring: mo Fobblng: ne epllling: forms secepdacie :fl,u_-
ll.iﬂillt matcles, Bampla 10 cende E:urﬂ.l. Upmgany,. Smbibrille,

dihila

FHEE FOR THEEE MONTHE The Econombe Coesliglst amndd
plenty of oppeefusitiss 19 make mimey b minleg,  Iw oyou wank
ln mamage 3 disiricd for n genileman’s tasiness pssocisied with
ibee best closs of ple¥ If so, send for leformatlon. The Ezo-
Bimle Coecloghal, Fine B, New Yorck,

BE A& CHEWING GIMM ar.'l."-LI'ﬁ.L‘[‘L-‘I]ER ot Four home  No
wachlsery neressary.  Wonderful peofls, Llg demasd.  Jensen, Box
380, Ihenger, Coloraddo.

EALEEMEY “.L".TF'II—Fn
and Faper Welght eumbiseil, Hﬂtn“g‘eg.&gn mlnnsdh::mw

ot work a8 perfect s 8 S5.B8 meehine.  Apenis make §10 a d.;,_l,

eelling ik,
Iliru-1u rm.
cuse. X,

_T'l-.ﬂ.:"-'Tl-.ll AGENTH, BE5 tn @50 a wedk,
Severapee, 2208 XN, Clath #., Chimgn.

MG ANIY LADIEA: If yiw wanl an easy seller cesshined wiil
g profils, see our mow Devss Hook 2ells at sight to Llnu. _'Ihh
€% and Ladies’ Tallors, Wrlte for fres sample. Henry Mariin &

Uiy, FIEE dreenwood Ave., Chleags.
ALGENTE: EVEHTOXE: to wesr and 8¢l oir femous PBolare

Heml powipald fop $1.00.  Cireulars and prices to
The Tremble Company, 128 West Newell Street. Syra-

exEy moniy, D, W

Eimubiibiey Dlamioiwls, oslal for free sample offer and catnbeg:

Morthwesiern Jewelry Un., 50 Nembwestern Bidg., Chbeags,
AGEXTE: §1.00 Mamsecih Bug, ome yard by iwe yords) great-

;J: bargale on edrih, Durdee Mg fo., 48 Chiuney =i, ':Ih.u:mn.
AR

MAKE MOXEY IN THE STOOKE MARKET. Wella fof bk
anl mmm of trading oo amognia of 10 &0 $L0,000 for laree
18 l-ll'ﬂl:'e—.i.d'.‘ltﬂ— i;“ eperiemee. K. A, dn-
mﬂ Bleck Ezchamps, 4 Wialnut. Sireit, Phllsilelphls,
T.LLE BOLTIL rtunities, Heml Estats, Invissmenl Secaritles,
nenl “LawEs Jn the Houthern Staxies amd Alexlen,  Bouwihern hullﬂ-

Ddlopemaent Ca,  Goes, B Eilwanbs, Pres, Telbune BRLig |

Mupaan B, Mew Tork, M. T, Hiforences,

THICE RILT-Be0E fraesfers eosay ke Magle, THSerens dé-

nombsktlons Elway sepRrabe.  Money alwars on inssde; your
r.u.uﬁ..

AN alwage o Hampls 10 cents. Eureln Novelly O,
Bmithville, (lo,

AGENTS—Send for fres copy of “*The Thomas Agent.™  Filled
with muq-mluﬂ plene. EO J.I.-:m tax decision of BSuprems
Court, pulilirs experbiice of thousands of sucemshs] &pents

Mo makber what you 111 now mlling, of even If yoi have Bever
pold ansthing befere, Fou sheomld have n free simple af once, Ad-
idreas J. M. Finph, El:l.l1.|:ll 142 Third Bi.. Maytom, Ohbs

LEVE MEN: I‘:{i‘ nre making lpsa than 2 wekiy
yuur IU-':HH-I- qu h-“! a hml ang BUEEF or w:"ﬂll‘
CAT S, tha I:-|1.I|u' Wo E:ru. ‘.:'w SETL BAREL r:lr.hl:
whern Foia I.1Ir|=. Tou owe It o :\-:lu.ml o igain this D'[ﬁ;
tunliy lnu!l let us prove thal o can Deiier :nu: -mudmnm.
Thamas 3 2 Thisd BL, Dayvian, {Ohbks

ADENTH meks FIOEED por month sslilig wonderfsd sell-shasp:
onleg sclssirs and cutlery, ¥, ©, diebpor sold 22 palm in &

bestara, made $13; ;n‘u oan 4o G We show how. Fres ooifi
Thomas MPg, Co., 563 Thisd &L, Daglon, bl

“E'I?Iu"ﬂ'!' FI.TI'rth.a.]I.T 'ﬂl E'EH#HEHT B'I'.IE.I:-:EEB" ltj"t HE ml.'uu.—
UTers stk anil furn anryth i uu.'r i

dlmiple -IJ.II.'I.'M\‘TLIT.H.H[ r plans %o aur factories bm
We coach amnil show ,'Eal.l. how &o nu business. You pay us
ihiree Buoey and pale Bpare iimo Co sfarft. 'H'H'I.l
taday  For :Hllltlﬂl preal, s MPg. Co., 1817 Dease Bdg..
Buffals, N

CELLIUTLAMETA Y Doer Flate: new, leiteelng burnihed pure mld
Gt fres samplea; moqhing Envesiei, bg moner. L& Fon
Mig'r. Bhethurse, N ¥,

I WANT HIOH CLABS SALESMEN 10 act ab stele amid ddacric
mMENAReEs Lo lmlredare my new Inventles—mote mseful than Eype-

iwrliem, meore profinble than ensh reglstems. J, W. Bolis, E E
Michigan 3t., Clidmga, TIL,
BEXNID Jo CENTS for thres pood sclling artieles. Large peofite

Flp Manmfacturing e, #10 ergen Ave.. Jemsey Olie. N L

AGENTS—The panliary milk bedtle, cofer and cap reskever om-
bl B8 o peeessliy o cvery bome! sample 1ie: parilcadare foes
Garden Cley Ssggly Co.. Newlon Cesler, Spas,

WE HAYVE AONEY FiML YOU—You van maks 531 in §00 st
your hioced, during your spare tlsee, sach mondl, e pEL
plarlid] rlght, You have nothing Iu wrll, a=il ||u¢-|] no opgslal, ﬂ
eIpETiFcs necemary, W farnish eeerything,  Telnl expense b0
yoo FEOE 4 year. Wa wanl Mt el womel mesil=sil ererywhine
T seribre lifcmaklon Por wma. Yoo ein ba our informetlon reddacliy
la ¥our beemlbiy If you wrlie guick, Send samp feor pariloulars.
Mamufeeturers Jales-Infomeaiion Associetion, |:II:II Rinllday Dhalld-
Ing Tndiznapolis, Indiana.

HATIEFATCH MENDE STOHRKINGE nuicker anid Twiier than
ilaruing, weara longer, will wesh, 20 patehes L. postpuld Wrlle
for derna,  Racellenl prolle, The Sclkgaiel Co,, Box 32w, Dept. O
Boston. Mass,

MEN WANTED QUICELY by blg Chimgn mal]l onfder bhousa Lo
dl=gibite calalogpess, mbverulse, $21 weskly ) lleral oxpenss ollow-
ance.  Manaper. 1250 Stale Blreel, Chimgn,

ACGENTS: everywhere, are maklng 1005, préfi selllng oy hoyse
b Douse srtlele. Why not pou? Sells on slght. 1dc siamps Ter
pample arel parilculars.  Fex Mg, Co., 408 Budmson Blig, Los
Aiprlid, Callf.

ETANT Ir||1l|.l||.1+ mall-order mercantlle busleess of ypoar owm)
poaaiblbicles unllsiied : cash andera, good pealie: condirded by aiys
eg, Wi prind wewr eatalogs, supply swersthing: sl v merchans
dlss gt wholesnls: show pau how. on amall Invesiment. Write for
:;m 'Iﬁnhhl. snd samples caialog Ceniral Bupply O, Kabsas

iy, Mo,

MARE WTRRORS AT HOME. fits with Litile_sstiay.
ghl' 18x36-1m. mlrror cosle - 4 i :II-

i e Tﬂ.tﬂﬂ.l]liﬂl'l tI:II:II
it . Ha II.i.IIlI:d OF EEEF OF i
meindl woiy  Expdicik "rhrlrﬂlm haw 40 do di; n-ll'l";.::;'ll:. :'h:".
Erincd, fodl. nulll leal, Frat, ohip and make Imdtation sielned glass]
How o irapsfer photos on rJnl.... bore hales o glass sod sug akys=
lighia. George I. :hll:tnnn k& To., Depr. 8, BEreoksrilbe, Ky

BEND R FE?F‘ m telllmg why 80 many pelents am
EI:II'I.I.!.II.-I"I’-I”:J n protectlon. . O, IMlman. Patent Lawyer, Cleve-
Tt 1

IXCORPORATE FREE:
wlee,  Listed Socurbibes Coo, s, h\. Y.

"THILLARS & BENER' FREE! &l Hiusler's graai book frea
willy  Advert|ssra’ hll.r-l:tlrl-l l:ll'll yesr at 50 cents. Indlspensabla
to business men whd a Beat “Ad el In exlscinss.
Thres monihs” trial mlmrlm!-m LD evmis,  Advertlsers’ Magacing,
7 Commerce Bldg.. EKensas City, Ma

:owe lakes glock for ser-

AGERTA:! 1oy FROFIT. Alomkey-wrench, plumbers’ pliere,
wiifi 13 olher fouls eomhbleed. Ales  wonderfol sombinaiion ol
tocls eree made  Lighining seller.  Sample free for ezsmnstlon,
Forahea (n,. 15, 1835, Dmyros, (Mo,

WANTED, AUENTS, MACHINISTE ATTENTIONI Ioorease
sulary, mew  revlssd  Ssunders Nand Book FPrectiea] Mechanlos
Bt weer ready  nifarence, mannids o use.  Pestpald $1,08
cloihi: $1.35. £1.50 leacher flap, IEig profcs, ¥ H. Bounders, Z18
Tasrehiass Hr.. Bostom, Aoss,

Erergbadly nissds M. Send 18

2% FOK IIRT cleans ereryihiog.
Corllss Chemdeal Co, 401 &

for ¢an. ARenis wanbel everywhiene
12 Hi.,. Sk Louls, 3o,

ALGENTH ETOF BINOI%G 100000 BELLSE, G ear 57 wigs of
making mimey eaey, with catalogue. 5130 by maill. Acses Supply
"_rh‘._.'Aln'.'lrl- . Il —

A GiMEF TRADE ALWAYR2 PATYE, The uncertainty of ibe
WEgy cafmie does et An Benssl firm will pdaes lm Four haiils
|_ 5|_|||;|11|||-:| trede #ecrel for BLOBI. Then go to work nnd meap

1% an”ll be pleassl.  Peelle Novelly Coo,  Drawer 366,
“'|:|:|||||r regui.

“TORTRAIT MMiE=TSE WANTELE
20, o, Frames gt youp amn price
We am ged 0o the pleture and frasse Lrust. We oan 6@ large
framo Taclesy dml eell &0 one-half {ke prioe perirabl conipoiles cam.
Onr business esipbdlshedd 25 vears. We can glve you sieady -
plegmesl. Our blg wholessle arl calalog wilh conifidentlal prices
aedl Imriroetions muldad fre v oagets,  Willlnms Pictiure & Frams
o, 2508 Taylor B, Tl .

Quaranieed Craynng. slz 163
= days” ereddl. eampdes fres.

=
AGENTS WANTED

AGENTE: Our mew Jenders sell Here wild flre.  Benid for frea
sapples. Haarz Housrhold Specialty Co., Teept, 23, 2651 Augusta
Bt.,, Chicage. 10,

OTR ACENTS make B4 o 810 Aally, sellil niew fast
tickes, g peofits. Easy sajes, Pree parfloulars. Specs
Co., 1641 Buckeys Bt., Thyton, Oble.

Flalii gplasy

ALGENTL—WE yﬁ"‘:l.}".ﬂlTl'H!': GLARE FPAPER.
'u.'l.r.u.unl. made to bok Hke real staln i semalkblng news
rh‘ maper, with
Partlah &

ling nr=
MITE.

apglled: blF moned malier: tws mm shpsta
ﬂ1a gies in -'.'l.lll.ll'l- apd disrount sheet, for 10 B H.
o, 218 8, Clark Bt., Thilcago.

BAL AGENTS for oiir Twash Baued
Aprmin geiflng rich
Whalesale Hupply

WANT FEW MOEE O 2
Ting §older, $200 to &40 monthly predt.
with ks pautent.  Hampln peepadd S allver.
o, 171% Vabldosia, Ga.

260 MONTHLY AN 'R!-.'II"'-.!-Eb to men and wWomen tho adoees
{lap, leavn samples and cullecl names. Wrlle ot onoe, Sillverion
Co., Wi, Chimge.

ARSOLUTTELY FEEE!D A '.nnﬁ'l—-l"hlﬂ-lp—l]'l YTear TEound'
Moneymaker given Le -.n:rnn:- pending 10e for & months’ iulurﬂr.l-
Elan 13 ““Hiniz for Agenip’’ BWaymonl Tapner, Jamabes, Y.

aﬁﬂ!ﬁ-—!ﬂr&' wife 'l'll'lll mir {5 K. LIHMIEEWH- ||I:I|ﬂl
heat 5 Hmem me long as oihiers.  Sells om =ghl

GirF.  Wele For partbeulars, 8200 Prembom Offer and p

B0 usehil nrcleles. Falr Mfg Os, 0. K, 8, Racine Wis

WANTEDRF AGENTS for Eeosmy Eloctromagneta, a new lise of
Elgh=grade pods for ddecisioml ezperimeniers, Made In 18
nied sines, & of whizh have never befors beem om the markel.
for terme. . K ]!lll:li 'H-'H-l:pl:lrt Cionm.

EESIDEXT .!.ll'.l}"'-u'I'R-'II'l]-l?ﬁ bﬂﬂmﬂt Ilﬂl.'lﬂi E -Ild Tootal
ﬂhlﬂ"l'ﬂ luﬁﬂu 1,l-n-||m a"lll |:|1.| 1eritory.
F. For

TERT SEL T—ALeclut new; 14
HI:“. mrT mal:hI{I'rE uun:. e Eﬂfﬁ-umm =¥1-E-lll'|:|-tl11.-!'l‘l
{1.1 "' L H unﬂu. Bampls 15 Comibinatbsn
Toal f'n., EITE B Cotiage Grovs Avi.. CICAED.

“HUAT OFF Eeeps steel toals fres from rust, To dntroduce we
umla.m:r 18 .Lu'u—uue-nu wanbid CTErywhens. wign Co.,
Naewport, H.




20 POPULAR MECHANICS ADVERTISING SECTION

NTER—Crawford Hirdwaras Co., wanis 1
‘?ﬁ"':%m'“ Crawford Herdwars Co., Blsghaspe
L, '

u.:hﬂll-l'-'ﬁ'l'l-'-*:f Iil-'llillﬂlll'l.l r'ﬂ.q' Handy Tesal, 12 articles In bk
ning T, m ree.  Thomas MIg.  Compang,
Third Bi., Daytom, ﬂhr

LT AN HII.?FIB.HI:'E‘I.'I'EIE for windew slgns: sampls Tree
Johpsiom Cn.,

AGENTE—RADMETHING KEW;: & noer: folilsp sleesn fron
board; gek im om the grousnd Ssar; -Hu-ﬂlfl iakly ; swmpla seni
propadd for 50 eomis.  Demier Coy, 380 Dreprbosm 26, Chd-
HgEn.

HLEESD BELLE TO MECHANICH EVERLYWIHERE: removes
Ereise, palmi, ae<d dyo stnlns from Bands qubcker ihan soap.  13c
bix and grices 1de.  Bharty, Mir, Fly Mountais, N, Y.

AGENTE are mining mosey wlling cur grnt combination teol.
ibe 1|'I-|lhll1.|:'ll:ln Hatcher, Tenm iools In ome. Bells an slight o

Tarmerers, | Elsrekeupirs, ole, We can show |:|'|:l'ﬂ
1o malke I‘T-l:- £1 o 10 a |:|.|:|H1. experience =n "
Thomes MEE. Co., Thlrd H-I..

duy for cur agemas” offer.
Diaytom, 0,

WANTED—Ceprhle agents fo henidle new, high El'l.-l'l.i. E-ta=
dabe arlicies; lighisming sollirs o gl hooser, offloes, slores, shops,
83 12 519 uuu:-. Themsaa Mfg, Co, 683 Thltd Bt.. Dayion. Chis

m[: YOU EVER TASTE a real—"Lilits [Ereteed t*° TF o kiver

how delicious are you'd understend why our agemis make big

mioney.  Fvry family weskly cusboser. lisdive rights  glnn.
Litlts Brefmel Coo, 1%ax 100, Lites, Fa.

AOENTS FERMANENT POSITION, gord salaty. casy wark
Emmery g Co., Hamilon. (hdo,

AGENTS scll our bautlful Fleral Motioes, and Fimily Becorde
Fary =alem.  Large profils; exgress pabl, Frank K shiling Co.,
Muvared, Ohbs

make hig hne To= I:-Hﬂl'ﬂl'! muﬂﬂﬂﬁﬂ" s 'ﬁﬂ:

munr:r—m .
Ful, Ca, IhEpl Wil' At. Paml, Ml=mn.

B8 PER DAY Chesranteid our sfents,  Beid stamp, Em-Lo
Co., Shields. Mant.

AGENTE maks 900 Ter Cent Treofit selling Our Nevelly bipne,

BT T 40 o g Taorimes danin © Carylege ki i
i 1 n "

larw froe, ]fﬂﬂ. 'HLH e, 4741 Sisle 2. Chicag,

'III'H'LI'B'IH.L l'.'I'I'I"'IC:II-'I"I:IﬂI'I"E FlUR AGEXNTS l-u o mml m
e anlele, whish we maneficiors
E‘l aataply Pree.  Hayeo Cospany, 447 Eﬂ llrhl:ﬂt.

FLY BCEEENS KEEP FLIES IK. Wiks's Palenk ﬂm
[I'I.Il.]-u*ﬂullr faed moreen, gels Cthesy out mand keeps thems oui:
‘nors By papers or & Enormous R e
Entid Mad, Oith, il e,

-'Iill tenl o H:-
g and m’nl!m]ln Braumonl nnE:.. 161 unlrl.l.ln
Bt

ADENTE—150 WEEH'.-T—“'Q mamufeciure the best mecdle case
made; a wonderful sell 230 io M per cant peofib! lalking ans
NSCESRATF ] oL mn:':rlghl:-rd “Triel  Hetwoe'™  envelipes do the
anrk; general agenis can make over $180 weskly ) semd de (poslage
and packingl for o free 6= semple; Uealars Priw: bay direcl
froda 18 factesy al wholiagle, 21y Mesdly Lo, 1 Unilon By
Bomerville, Mass,

WONDERFUL INVENTION—Canchister Keorissig Toeandesmamt
Lamp, Hurms wiih or without manils, § times brighter than elec-

tl‘lllh'. Eif. aceiylens, or gasodind. &t 1710 cosl,  Burmer fiis Iﬁ
snvvm 05 oll, No brimming wicke. §FI1§ Awsliy. Towarne

|IF|'G-II-|""F| Ihnm oubfit furndehed, Caochester Light Cp., 20
& B, Dept. P, M. Chisign,

ﬁu.uul' PERREONS WANTED In ibe nexc 6 deys to sl sy wons
derful Cml Sarimg Preoralion, ®2emqd & mamp and 190 in ooln
for pariioulars imosediately. M. T. Truman., SIsrshall, 3bnn.

“E:II.EHHCE GOODE, gample I0e, Dwllarbeck Bewarl, Ban

'TEHl'mJ.M." '||'|-|LI!:. i‘ur Famsips and ol l1|:l'nr| hnbrr !Eu
lesa abl; oo uf  broken ne
chance for unlﬂm n.ug. lluil'l'-llillll.'! m!llrl; 1 lll-"rl-l'll

Depi. A YHram Works, Wi H.

THE HNEW "BEWIFTLIT™ LAMPR 1 1Estaeily with % mabch;
Hks cliy gapi no almbol wped; mdically diferent from any other;
purtebla or l;rltrm.l 106 g 1008 ﬂn-:.lu power of will] Burners
thwap for old lamgs: Agemils mekisg money: greal novelty: whols-
eale price Por dmirsductlon. FPlanet Mig, Uo, Dept, 4, 5t Loois,
{Estahllsliad T3GRE.)

h!-'i.I:II:I-H;uII_EI' FIIEES 13&!? ;:Tlu“' nu;ntllrl';fmunmu
B Pro r sclling our [} Apecial-
IE,. Eul. eambianl -Imh'- rewafiled by a Hd':nn of

im p'ru:uh:lmr. Thot makes Davis agents “go some.™ 1509 fo
F35.H weskly easlly made, F10.00 by buostlers.  TiEus. entalnpos
and i:wl1-|hlrln; plan David Boap O, B0 Undon Mark
Coaart, Chlcggo.

POPTLAY MECHANICS wishies to sgecurme sn agend o every
E:.rn and elty En this cowntry to sell oue & -r-:lluniu L of Susg

e AL ‘]‘]1 bonka sl r:-d.ILj' PTTTIT !u.l.l:hl.rlllrl.l. wlhimE,
Ta T.n:rrm. menbers, hlnt'lmnllh.u amil l:nL 1'rr|u us inods,  The eom-
mlsslon a I:EIJ. writi . of
Pl Theepy ﬁiﬂl! 235 Wul‘l.i:l:lﬂl:ll 3t., Thlcagn.

—-_!—I-—_-_I'—!——_

BE YOUUR OWN- BOSE: Blart Mall-Order Businiss &b linieg
derots whole or spare ime. Wa tedl you bow| very pood penfits.
Everything fornkhed. No extalog oot preposiibon,  For "' Blarer’”
] feer pastbeiilar addriss, Po M. Eroeger OO0, 1657 Washingiom
At., Chimagn, Il

I|I|Il..:!.lli!ﬂ‘l'!ﬁ rnn?‘u IJ?.I nvé‘n-uu:IIEIu: ollrl*nt-' EAET lﬂ:l‘ﬂl Iiu'r pffies
dowa, sbore romba, &n algne.  Ang ong cen thes an,
Write Erlay for fres -!-ll""I:lF snd fizll partlculaTs, :Il.lllll'.]iu Blm
Letier Co,, 405 N, Ulark B, fhl.-:l.p:h.

HEI.IAU.I"IIHB BELL AT EIGIT. $I:II per n.-nl:- te G0F per rent

up FOUL 0w T
duiy, ™ ﬁl-lhl' Tree, ﬁ f‘-ﬂ-. Iﬂl 'I'F'- Handolph BE..
Chiragn,

MEN WANTED 1o sell the widely advertised Little Glant
Hesssehiold Pump.  Eaves PJu-‘r-m bilf-. Hemowes &1l &
in waste Epu,

e 1. B Keenisdy,

OnE Eai Tig evmnmbzsdon,
F., 41 Piﬂ\: Rw £ Yuork,

AGEXNTE—ITH Mﬂ'ﬂlhll'. tu'l:ﬂnull.-m Holling T"in, Hhu articlen
nmql.llnl.HI. I.lﬂﬂ Bamsplo . Farshes Mfg. Ca., Box
; Dhayiom

EXCEFTIONAL OFPORTUNITY for energetlo hl:l.l:!bll'l with
EEiL sanl sellisg er.  Artlele absoluiely mew and gusrsnbesd.

por
Tremendous seller. Ewngpkanly bays If sown, 6o to 33 :u'-h
ekt mabe.  Virgin feld awalts husibers . ‘I'i"rl.u
sunilax Coo, D00 Wabash dee, Chbfago
f=Ese e
MALE HELPF WANTED
e

MEN WARNTED—Experbenoe unnecessary, fof firemen or brake-
WL GO e rallroads: aceount Mereaslng busines: no srfls,
Apgs 20507 gl rhlﬂrl. $E3-2100 mopthly, Mromotion. 103 moen
=Lk L lﬂll-ll'-llvl- n 1B, Hemil stamp,  Blate age, HH.]!".. .
Ballway A.l.n.d..ulm Hoom BE, 227 Monrsg Bied, Fedoklyn, 3

Yuork,

“'ﬁ\ﬂD—MLWJT MAIL CLEERSETETONM TODERE

Balary #0680 fo0 81,900, Sieady 'lnu'l:.- Shorl  hours.

lunl.l-'.ll weailons :I.'I|n|||.l.u.-t ol appolniments Cemmniy

eilucaiion suflclent. Politieal knfeence unnecmsmiry. h niivertiem
wa amd prepaeing candidates fren  Write for Scheduls

g H_IHIF'I:I plares u‘} Eznminations. Franklln Issutute, Depl %,

WANTED—RATLWAY MAIL CLEREE-PIETOFFICE
ERS—ULERKS—CUATOM HOUEE I:'J.ETI'.HI!. Halarr 5600 fo
il 8. Hapdd adianoctinesl b6 higher goeemment positione, '.'I.p
“lay-effs” berases of peor flmes. Ahort hours and snsusl waea-
thim with full par. E.l.lnE padd twics each mumth, Theusasds of
Eppeintmesia ering 191 I‘hﬂum. l'nlﬂ.l bring maey Cuslims
I.I.rndrllmmli. Cily and u'.l|.|.l1.r.r denes stamd egial chanos for
EppodntnEnt. inifi gehos] plecation suficlent. Po-
litieal Inﬂuﬁamhzul. 'und.rd I'!I.' .ld'm'l.lzl::u-aul:*:elmnh Ar pPE-
frie. Welie lesmoadls showing
Em amd places of ll:n- BLn'Inq: J'::n.-ln.-l.llnu :I.m.ul.-ru.l.l.u actlon
pertssaTy.  Fraoklln Insibisle, Degd. P, 33, Hechesftir, N, ¥

"CIVIL BEERYVICE INSETRINCTION GNLY." “‘-I-l‘hll'l.' unid =
polsted. * Toex 3134, b stom, Mase. na

WJ-‘HTEIJ-—(‘U!NE CLERER  Fxeeflent slsrles. M
Hon free. r Beheidule showing placos of lpu.-lu.:
Vo, Frankl rI I:I'l'|.||-'|:I|t'- Livga, F.nh Hocheser, X,

MEAT INSIERCTINN posinl vall®ed Toe: al LT
Hre resulls; oesdng unmu?::p%ul.uum" ﬂr:::{:r. !
Bt Hu:l

BORabLTe S k- T i b, Tt et ol
Elgslon.  Many esrn $51 gwr  weel.

Preparailon free. Frenkiln Instlisie, Depl. P mﬁ
disreunid 46 shop aments, A Woodlawn, Fa.

twie, Dept. P. 27, Hochester, N Y.
Bmithville, o,
Hamlﬂim and Engplnesrs bhue-print eharm T, 2 Btandaed
TOTING HEN WANTE—Ta propane ext 1 Ml
Posiofcs Ex o o

HALESAMES WANTED i sell ::mm:u- anil Nﬂﬁf E
CUSTUM MOUER CLERKS—WANTEL,
pipes and tappieg elbs % in, 10 10 In, prioe Do per fnpy. Liberal
1 "J
oms Ao

Bhiort hours,  Comgnom educaiion  pefclent. =l
unsecpasary.  Weilg 1 Fﬁ Bl ef Bp ﬂm
Candidstes prepared foes, miltabe, P. 13,

EHnns.
Rechisator, N. T.

L O™ Company have several posiiions

open. Ceooda bF BU0D, G sedllng a
wlons  Hesilers Address: TEF W. Forl 5L, De=
trodt, Mlch,

H WANTRED—T Inr Ralkw Hil]

.IIIL ANTE u ME:: iy Hﬂﬂ ane

;muln: Bprlisg !.‘.II.II:L'I.HII.HI:I .I"I'I.II].I.I:I Insiltizie, Depk

hesler, M, ¥,

TWARTED—BEEId :.bunu. irudsmen, shopmen, meshanies,

elerical, professi m:hl'

g from $0 Lo l"l'.-l‘illil['il'ﬂ

tleulnes adiress &-. TN
WAXTED=—T t ﬂl!' ez 'H-l-ﬂ'll' Cus-
A mﬂﬁlii pni.  §E0E 1o ¥1. EH yrariy.

rition foos ]

tily for Beheiule of
tlons.  FrapEln Instituti,

P &L Rechesser,

umiwurrm}mtnnmmm i0_handis
uuH"P.mn'll}mMﬁihlllﬂﬂllﬂl\- Hoedpsca & Lindley.
Honest

WANT Bm'!i‘m{'lF Hﬂmmnm-!lll.ﬂu are_h
F plimiia amd promolion ey,
vies DTS, n“r;unm. Hunidreds of veeancles every week, In
all paris of TN B Our l!ﬂﬂ-mhﬂ'ﬂ'ﬂ'{-ﬂlﬂm'
these fing posdliong,  Oly ten cenis Tor d= moaithe’ trial, I
1-ﬂ'u11.ru|uulll dimn oF SLAMpPS o Deslk 38,
Servitn Recond, YWeshingten, Iv, O,

L
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BALESMAN, I Erade lpg  of Lubelzating Ok oo
Ciemacni, l.:'llhlhl 0l 1 fingrim Cn,, Cleveland, (Hain,

DFFICE NECES2ITIER. Womlerfal oppertundly  for  agesie

Easy work,  La rofil. Ferris Mall Order Compaary, 255 oad-
II'I:'",- Mai Tﬁrlmllpﬂil JEN e

WANTED! Flrs Clags Machio

, Virtheal Backne Ml
Hanids, Morizanisl Horing MEL Bands, Wood 1'abiern  Makers.

TUniversal CGirinders. I.l-|1rmnt Makers, Automsaibe Serew Machine
Ham Hedters, Firsi Class Engles Laiha

Bhafi
El.u-:il:‘\I Hruis ]uullrlﬂt?dﬂtltr-. Apply af Waatinghouse Fleiris & iz
oy 's Emplurrurnl Isepuriment, East PHésburg, 1.

WANTED—I 00 'IZ‘EMJI'I"K'UH-‘G mnad H-mlr Hl;lm{lnr lia-

mardl For wotcomeddle eagineers eneseds ibe men
of Enbelllgemes mnd muchlnlﬁl heenin, wpahli rammanding £180
to FIG0 monikly upon geaduklion, Rﬂ-llﬂﬂl- olire §15 o §50
Home e ] pegetleal lr-ld andl
shop worlk at any of our beasehes o lI!I!I.I.I.|.1-n-|'.I schools. h -
cesaful.  Leok This Tl Auro Selseals of Asserles, 1881

Ava., beagpo.

I WANT T START YOII & Bl 15rme,
will paF rew from S106F fo 380 per m&nl‘h. llﬂ nIIlll. Mo

canvassin Inercase drom profiis A new Mea. mever
F:-un.ﬂ!n:'l.ﬂ.-n. F. E, Abborr, Desk BL, Omaks. Neb.

COMPLETE EDRI&GS MOVING PICTURE OUTFIT IncludisE
Fire-prnd  Magasines, Autometio Filre Esutler snd Tale- laiesi
Exhititon Model, searcely used; also ten recds of film in @l
eondlibon.  WHL phip subfest to exanmisatiss §7 express changed
guarandeeil.  F. Medlan, @Glen Eliym, 10,

H‘U'I-I'iﬂ FICTURE MACHINES ind accessorles new amnd ros
. Lowest pedern  alsa cogabf pans snd sopplles. Wme H.
Hrunemm & o, 064 K, Lakes 5t., Chieaps, HL

BLECTIIC LIGHT I‘MI:'F'I'. Trure Slarian Mﬂnu;ull'ailnﬂlni
Engi uippeil #la

E W “-E'I.I.il'l.llgr Wil i-.l'll:l:‘h Bogrd, oW

4 W. 15th

]

FiFE BALE=Npw Htlﬁl] Hman with II.I'III: nlang:
Ing pleturo sitachoent Cost §I0G.  Take
Edduardd, Slullsbing, Wi 15.

H. 'II'A.I.'I'_"{'.I: ll]l.li:n]hu Engles mimplels with 10 A

25 Ber, §us.p, 1v M. I° O I:I.uubl-l ry sy, §130.
H, . Ougde, §325.480. ‘Tra BSIm ddear, Mall Tyrpe
W, P, g3, ALl thess sre il 1w, J.l'll. feal-placks, CluaFaks
g, Archiur 3. Hewle. 338 Mridpe =0, Flelyokp, Muss,

AAW MILL, two saws, T3 M. 12 In. befi., $023%  Kubm Diree.,
. i

154 mnmu}-

o EE*

WANTED

an engine, or supplles. A Wilke

WANTED—A meioreyele,
Loulsuille, Ky
WANTED—Esprriencerd srgankeirs for 5 Frolernel Beneln s

utll'Ir. Likaral IIJII'.E guaranieed,  Ackiress. "Upkem,”™ Boom 50T
28 Oeary Bt San Franclsco, Cal

jﬂﬂ—ﬂl‘l‘ﬂﬂ‘]‘]ﬂ Telegraph Transmicter. Box 465 dal-
didi, Colo

WANTED—IA |=m, or I8 & % LE fL engine lathes 18 i, or 19 in,
mirmke shaper, ard 20 @, drill press  Muost be dn geml  ongder,
Chenp for enghe. Ik O. King. Bpring Clty. Tenm.

DBATA SHEETA WANTED—Tie ediior of Popular Mechanlcs
will puy for original &ata shests of an acceplable chamcler alm-
Il;lr,ll:l those grablisted In Pigular Sechanios’ 2hop Notes (uar-

Adilress Edlacr,

tachanend. A Warfel, Cadie, O&lg.

PALR BRUNEWICK, BALKE. Cclender s secibenal bowling
ilh-j'l -r|||||]|||1.|. Bargein. Walier 15 Brown, Orancille, N Yo

I'E'l']“l‘_."d'fllh!l!t']"l-‘_"l'l: FOixs, L6 (s 252 Absslutely gpears

anbeed. A FL Mller. 183 Heooklym, Defroit, Migh,
KAMERY ﬂﬂllltll’.u.—llu;r Fq Bl Fool pawer mnd
r nhlu:. Angles Mfg, Uop., Fres-

wveil Bty Geinders
port, 1L

¥ ] sillabda faE hlepcda
or" Flytne Machie we, 3 sia. per f S ln Loce. Bridew
I,

FOR SALE OR EXCHAWGE
—_— — -
FOR FALE R  EXCHANGE —Waldhmaker's

Faliid

Lestla,

Fopular Mochan ks, lFEa.H. Yiolkn Cukil, Feid; Muslcal Books. 3008 ll’ml:l' L.
—— polumes, @0 pach; Eleerrical InsIFamenns, |:II:I-I- .d[
WANTED—Smell sleam engine wilk flaah Baller, alss lke afs |.._.1,.,......._,, P ;Hrq, e cent distaunt for casl.  Box 485 0
i, Cnlo.
WANTED T BUY Walir Coolwl Sialismary Gasoline Eogloes, UNE 1%rit IpUBLE opgossd plr-recded Auio Enginn come

from 1 1@ 10 h, p from menufacfurers of sass willl.g o Tarnisl
wnder our own maze, fnoesrload lots, or lsrge quantiiles, firensh.
phll.;lrll.rlh. #laltia fi o Waler Works, Box 718
W Tork,

hwh.::-:r&n;:ﬁn.u.:; ]}:'E{.“' KA ELE.T'TME;ITL Serew-cuLing
tha, E Ae - P Adp-cea uk . opmh
if cheap. . I, (Geddes, Muskinguss. l'.llimn».Iil £ b

WANTEI—Wim wound bolless, azyr condition o ene end B8
goedl  J. la Luram m-mmm Cann.

e

plesg with tmer and fans, I'rice §40.

or will exchange for Lalhe
ir ofliee Irm_lﬂli.. Laula 5 Huhu Manitiwee, Wis

l.'l.'l!d.i'Lth'H COMMENCIAL UNOTEILAPTER S l."UTI".lT. i'!l:
xRl new for fiest-cluss uml-:: cle. 'I.'F:l.- fer Lnveniery,
I;|||l|rlhI Thacker, G344 Virginla 81, Mibwsiukm,

Bxlf PANORAMIC CAMERA with aull!l.l: IE\S-_E,LHIHH b.!.d.ll:l.dl:l_
Foob power serew uibing lathe preferned. Mussey, Bollss,

.

FOR BALE &f Exchange, for Maching T-:u:-]l.
Englia and Gas Produoecr

1 251, I das
rales o lined ooal

I'IIR BALE or vlly e Smilh & l"llﬂll.u: !LII'.I'.- l.'ll.. H Ko, Bpngamess HL,
- Ehl.l:ﬂ,
1 b EERLN ] . W HOYLINIBEE MOTOWRCYCLE, DxI5 1Rarnes Lathe: will e
HE Fh:-ﬂ&ﬁ\jquhfwm N0 COURBE. Waltr M. Wellman, far goindi gasolbne fcnibowr. 0 H- :I'":l:.'.l'lllI m'lfl. Wil "
¥I% up.  Engines $10 up Ol ouF priom FACHANGE—TILlng oullil for gosd Trpewriiee. Box 508, Bl

A, '.'l,l'll.i. IJIIIH“]E‘ K¥.

ELECTRIC MOTORE, pearpald 83e, Haruld ZEr-m_-.imwrhﬂ-.,I Lang-
dom, Kara,

FOH SBALE—{me 4-mnlid hlllmn dAry preas, one Fombol puls

. on@ A0 b po englng end boller: also shafiing, pulleys, e

Ware extre mold Box for ey press.  WIK sl all or asr peri of
tlia mechinery, Eid. Shasnon, Skellsburg,  lowa,

FLUFF BUG i leanlng b= lEv
Write aulsk, E. E;I:nlu', 1l B&lnﬁ. H.IJmlj'".nir 'lI':-; Gruwlag elig.

Y H, P DTRECT ahaf pewer wisdimldl for emer. or drIII
presa. B e cheap, plans Eio; alee large Bareein Usi) welle your
nenctt, T, lak, 3716 K. BF Bi.. Cleveland. db

TELERCOFE. Fime, 41-laeh, §LF—N, T, Mowland, Adrian,
Micnesola,

ver e, Naow Vork,

TO EXCHANGE, AUTD for dibesads or whad have o Geo.
Sohemmel. Wagalknneia. (Haln,
EXUHANGE—Aubs Tor serew calilng lathe.
bs, Mlafioie
FoOR BaLE OR TEADE, for 2 H. F. :Illhh.l.ﬂ' sbvllEe englha,
£ H. P englas sl hnll.rr. new.,  F, I Humphrey, ql"u'hul-l-lj.. Cniim,
FOR SALE—Muoleroyole Bpark ol efte. Can use
Laihs Fiesendill.

Wi mamess,
BEL W O . Partlculars for slamp. Haeery
!I'Il.-rﬂ Earth, WVWissosmln.

F'ﬂl’l. HALE R TRADE for Auloswabile or Lathe, Tnipmoosd g
opener  (pabent pendingi; cirrular aml ekeich from Goffke. BE
Linmile, D.:l. ..'I.IlEltI.rI._ '|||Jr._ e

W CAT. NMarlle repeating clile and cash, trode fer foldlsg cass-
prm. Hlusia, Adxfemd, MNew Vork,

. AL True, (Clin-

FOR BALE—L ©, 8, Adverilslng Coursee  Newer usel Hax
12, Marion, Inid

TEN H. . INTERMATIONAL GASOLINE ExGINE [.'.g.|| =lx
micftha  Goddd seasss fof e0ldng.  Comdlien grprapbesd. Welie
fl:-'r '|rrI' pricg, Teen, W Hlawion & Sa-, I:h.lld.llul T

CETENT fur sale, or trade for Motoresele. J. Keolilhorst, Harred,
iHln.

FUnk SALE 0N TIADE, 40 srevs, In Mamguetle Counly, El.‘h...
fer automr-ebile. A Po Jensen, Falmaend, Minn.

la-l TﬁJ'LE-E- MY ATEFFY. krip Hﬁlﬁl Ceahlin 1ire on TeAr
Vhe Ew. dbne ae ne lruek oF cassds, hae 4§ 28-Inch pneu-
maile wheels, Floe for fesling aul propellers. Wil sell for £15
F. Gusiafsom, 1402 N, Hickory Si.. Jollei. Tiks

FBRI: BOOKR—=ATl  abuiiil gt il Ehidr cost,  Shepherd
& Camphell, 3194 MeGUL Wdg. Weshinson,

FIANOS AND MNUEBICAL INSTRUMENTE

KAFLAN YIELINS FEEE e asgane for 30 {Jdiys” trlal  Floest
Shmterie Wi line Mognifeest tone.  Kensonable prices.  Bsil fer
01_41&!,. and Brew izial offer, O, Muller, S Eln Tith Sireet, New

Do

I‘I.I"I:I B.u'l.l.'E—EIMn—l:ﬂll:lnl mnil pi:l'lhhl.u.: oulfit, chemp. Wrlke
e poirbeulara. olke. Filgmond Ao, Ii:l:-inlr:ll.lr T,

BARGATNA—Resnmil hand resr afls with whsels
hrlhnl. 0, 4 fesd dllll niler, I-TH-U 2% B, p. Nrren Lipe slid-
ben A4 speeds, perfect eandiion,

e sakom,
EnEl ?H- meriflos 350, E:l.ll:lﬁlliﬂ., letter. Herl Wiehs, Quiner,

Hayminid

NI'I: -!HLI;!—ﬂl-r Azl Camera,
Eigh grade M I.lulu'l. mt-wlll-.n]].fw
Biraw . Towi.

FiiR R..'I.l.l'.—illnl.‘h.l Fliciwre :l'1.I:II|I| 1= & I'I:I'l:ll.. Marchlnes, J48,
H. Dmavis, Watertown, Wis,

THMIBLE MHAMMERLESS BIROTUGUN, §1:m, LML I.m
Caps YVieceml, M. Y.

H—H‘. Drl.l-

ATHADIVARITE VIOLIN, ALSD GOOTD MANDMNLIN, boik in
wiordllonl ronditlen.  Priep omly §56.00 snds; cost $15.00 when e,
Wrnld sell separate and refund your meney if not s represembed.
I &m bu u.-i i un mnil u||.u1- sell ibbse Bne (one Dusical instr-

[STITEN Alardls, Route 5 P, M,, Krssdlals, Ean-
L1 )
UELLD:  with bawr gnd bag, bamgals, $18. Mandolln; 13 rite.

Largalin, 85. O, B, Tellsr, Glrnd

WANTED —Erperlmantors and -nlh.lﬂ t& Enow T have for sals
a playier-plaps acibom madel, showling  valves, slrd Baded
hnled, pneumstica, sio. B I-'hl.'lll mirsieln n 1ben

te mepair and bolld netions. 1‘|'Iﬁ $1.00 1.
Auflidress, Smiik Pisnn P!Innr znert, 546 Bokehy 8t,. Chisags. TIL

TMAKE VIOLINE.  Full sieed plans, Sio siler, [nm & 40, Vi
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POPULAR MECHANICS ADVERTISING SECTION a3

Let Me Show You How to Earn
*3. 000 t0 *10,000 aYear

4 Real Estate Business
NO CAPITAL NECESSARY

It woun are ambiticws to batter your conditlon—i you want Lo establish your-
self ‘n @ splemtid paying business mulrmn capltal—send me ¥our DRme and
Mﬂmmdlwmmlﬂm—&u-tw G2-page prospecius AEplalniag our
syetam of mosep-mLnng, without Interfering with vour present eocupaton We
Bave perfected n thoroughly practesl, sdentific methed ot teacning OF Ml s

Real Estate, Brokerage and

Insurance Business

TUnder our plan, we feach these big mopey-making branches 1o onpe able. am-
hitiois and eneneetio parson in ensh communlty, When you sen thorougnly quatlk
flsd o make a suocess of the busioess, we nppoint yon

QOur Special Representative

This gives you o chance (o [dentily yourself with the oldest and largest Co-
operntive Beal and Arokerage Compooy in Amerlea Specin] Representatives
mre mnking 28,000 o 510,000 0 year without investing their own ri tal, anid the sama
b oppEortunities wre open to you. By our system you oan you will—he mnk-
ing plenty of money in a few weeks without conflicling in any way with your
regular work, Our Co-operative Department will give you mors choice, tnlfl.blﬁ-
property to handle than aoy other coscern in the world. 8o the sosner Fou in-
'I-'Hlln'l:l.i-l.‘wr |:||..IJ:| this SdudmEr youn will BBt yOur nEmWE 00 FOUr own resl estate
sipns and beready [Or Do sEnees,

Valuable Commercial Law Cnurse Free

T sich 0f U mprmhmtim wo also give a thorongh course In commereial
law withouwt cost. This instruction is indispsnsable to any man who wants o
maka hig way in the business world. Wa teach you, free, rmthln:mm.l .
ta Epow to pucoesalully meeed legal problems that may arise o any - -
business tronsaetion. -And we alse furnish you free legal adrice when-
BYEr FOAL red ke ik,

Send for This Book Now

Oror g &2 Pres Fress Prospectos will prove of great isterest and real valos
to nnyone, but is of vitel Impertances to office employes, salmmen, agenis,
plerkn, solicitors and sthers wlo ard ambitioids 0 aoler the realms of beiter
things in bnsiness. This book is an inapirstion to the indiferent, s spmr to
ther lnggnrd, &nd & stimsles to the amblitlons. It deals with the great probless
of business, and poists the oily ssre way to bthe complote masbery of Heal
Ertate, Brookeraee and Insemocs, Uiten of the sl prolllable branchess of
mdern basiness, wihlch hare mals meny millkopadres and broaght grent pros-
perity to tens of thonsanid of active, energetic men &l over the lnmd,

MAIL THE COUPON TODAY 2 3636 Reaper Block, Chicaga.

[ +] e, Ao rihing that s worth doing l= worth 4 Pleas nd eburm mai
e P N b voipmbein i

T 3y Ll e oot e e Tha prury o <o gt and oblige.

.Tu.llt ellp the coapom, :FIII- I1- m-: H|Tl1hlrlrl:| pend [f foday, hr redarn mail yoa will
tecaive free the Invalusble to thonsmnds of u- thous mon hos groved
thee Koy Ehink opeem L -imrnl! :.mlt- pohicvements im b

FPieose MNertbon Popailar Mecharics
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POPULAR MECHANICE ADVERTISING SECTION b

$25.00 t0.$50.00 Weekly
IN AUTOMOBILE BUSINESS

SNt Aniomoblle Rlgmmes ) By

tEmined men exees rnﬁrl: 'I'Fahu-ru tanght hum.
deela (without meshanion mrl nod we t'-l.nm-rh O
!n:ﬂiunjtmmﬂ hosars & £ s im=
t-l-'r-l-ll:l.u.E.l‘l_l wlmplo :III.I-'Il (LR E'I:I.H!'I'Iﬂﬂl thoro
wllicleai s it's personnl.  Ask our gradustos who
e eaFning 2600 weskly oF mero Lo tlons wo obe
Lalisd for

Band to-idny Tor Tirst lesson—It"s frea
CEafrurd @l :umql:h:ul'm:n suppled swners and pampes.

EMPIRE AUTO. INSTITUTE 235 20k= B¢

Tha Origi=s] Auiemabils Belaal

BECOME A SKILLED
CHAUFFUER. ©*

| AUTOMGEILE PAECHALIL

Y "0 GOOD SALARY
_‘1 .J]_.}- — PLEASANT ENPLOTMENT

The growing salocoldl bominca pavs brge smlaeos o chaufleimn,
demomimuion, temieey, pepolrmen scd rssembilere,  The Clrvelxed Amio-
=ntila Schral Bsan ﬂ'lﬂ egtahlisgtad realdent scheal, srad hag cradned han-
drpdda ol men whe ars recslving larps ealardss Tow ithelr sprvices, Voo ce=
kave tha same courss of pudy by coomeapandence, sed 27 cka hepafes ol
Ehim reed-derzs schoal which hos made en maay setomahile men szcosessl.
¥ou windy mader experis dn yoor spore cime. Bovies are resscnmhiale.
hoaoy reluzded i yoo pm not pbafied. Wrhes today ler [l B

CLEVELAND AUTOMOBILE SCHOOL
2167 East Sth SL. CLEVELAND, OHIO

BUILDING PLANS

Of =ll kinds of houses, barms, cement houses,
flats and store buildings, school-houses, churches,
banks, garages, etc. Drasm by foremost licensed
architects at one-sixth to one-fourth regular cost.
RADFORID AR COMPANY
Entire 111h Floor, Medinah Beilding, CHICAGD

WHEN YOU WANT ANYTHING AND DONT
ENOW WHERE TO FIND IT
WRITE BUREAU OF INFORMATION,
POPULAR MECHANICS CHICAGD

Earn Big Money

WE TEACH YOU HOW

Mo puess work about this offer. Before you
spend a cent we will prove to you that we can
make yvou A BIG MAN and get yvou & BIG JOB
at A BIG SALAEY.

FIRST LESSONS FREE

You have bean told many things about Corres
spondence Schools fitting vou for big positions—
here is the only school that offers to send the
lessons to you for a full week of free inspection.

The Freeport Correspondence Schols sell edu.
cation on its merits—that’s why we are willing to
show you our mstruction lessons and give you
plenty of time to look them over before youo de- |
cide what you will do.

EASIEST TO LEARN

It makes no difference whether yoo have n]
pood education or only a httle. You wall find
that our lessons are all worded in plain English
and are therefore easily learned.

Just give us the chance to train and develop

I}'nurahullt_'rand we will give you the chance of

yeour life for a better position and big
We are nnt selling or giving away M&—E
iz a REAL SCHOOL, not 3 Book Store or Pub-
lishing Company. We are offering vou an op-
portunity to learn iusl: as :.r-:nu would if wu. had
a8 teacher, telling raonally the
things that will ma j'u-u a I{Eai S
any one of the positions listed on the mupnn nf
this advertisment.
THIS PROVES IT

To satisfy vou that our instruction lessons are
what you should bhave we will send you abso-
lutely free the first six lessons of any of the
Courses that include drawing and thres lessons
of amy other course. Look them over carefully.
You will find them Personal Instructions on
Practical Work. Choose the ition vou would
like to be successful in, then fill out and tear off
this coupon and mail it to us i

Then after you see the lessons you can decide
what is best for you. We will not send any
Agents “to talk you into” ing,. We have
nomne, Yﬂgﬂhﬂrhave plenty of time to decide on
your own deliberate judgment.

Simply choose what position you would really
1ike to be a success in, mark the coupon and mail
jt tous. That's all. Just DO IT now.

-y B20 A DAY CAN BE MADE
HAND EEWWE MACHINE
'l"-'-"l'.'lﬂdl'ff imvention.  EL00 post-
puid, BOOK 45 FREE.

MYERS COMPANY
1T Woadlaws Ave., CHICAGO, ILL.

MY EER
=

=i Leali
Ral® »

FREEFORT CORRESPONDENCE SCHOOLS

&03 Admimistration Bidg.. Freeport, [IL
Firoes wrod e free or 7 dam! yoar fowi lessoni foe the
peaatticm tericew which | have marked (X5 14 i understcod e this
request [lices o waded nio ablipyt os whateree.

-Mechanical Dralisaman Arehiteet

. Eleetriécal Dratt=man Hullding

- Sheet Metal Uraftsman

- Archiiecharal Maooual Traiming Instr.

- Archlipetural Deslgner
HANE .. PP SAGE. s
[ I " RPN - 1 1. s i SN
BT ORI LD MOOTPATION i i

Give age and secipathon 6 1l we Can advise poi wisely.

Please Mentlon Populor MechEnios
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Don’l Be a Wage Slave
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'I'IIEH SENI] FOR OUR FREE BOOK

Make $3,000.00 to $5,000.00 a Year

Be a Doctor of Mechano-Therapy
We Toach You By Mail or In Class
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T T T
] E; r.
AMERICAN PROTOGRAPHY, 1133 Becon Bidy Butos s
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The Quickest Way to Learn
a Profitable Trade

is by practical working ideas instead of books—as taught by
the Coyne Mational Trade Schools, Takes but a short time
to learn, saves three or four years that would otherwise have
to be spent as an apprentice-—and makes you independent
for life—no woman or machine can take away your position.

Siudad w THE MOST PROFITABLE TRADES ARE THOSE OF

Plumber, Electrician and Bricklayer

Skilled workmen are in great demand everywhere and hundreds of our graduates
Earn $5.00 to $8.00 Per Day

We give each student practical, individual instruction under
actual working conditions,

Equipment and methods far ahead of other institutions, En-
ter at any time—at any Drawing and estimating are
included with each trade enabling you to take the best positions
or start in business for }':rursel’fl WE: assist graduates to
profitable positions. Start today. We have a course in Me-
chanical Drafting that you can take at the school or at home.

Sent FREE—COur large Hustrated Catalog giving full particulars of aur
entire instruction, Wnte forit today and #art on the road 1o independ-
ence amd & large income,  Address me personally.

L L. COOKE, Director in Chief,

Coyne National Trade Schools
1732 M. Ashland Ave., Cor. Wabansia Ave., CHICAGO, ILL.

"’"““STAMMER )

1 -l'l'llmﬂ.:.'\-:hu my Shpage book “Advice 1o e
Stammerera’” Free, 1t explaizs Bow [« uu_—l
I and |u:rm|n¢||.|15r cured myself.
by my experieace and wrice for frese hnnl: n.nd.n.dl.fl.::z

BEH.I N. BOGUE 3 nimtay

lmeagineg vourssll enterlnining DT
i skl & manth from oow with beautif
mesic. You can do it easily in woar spare
time through Prof, Rice's System of Muesical
Inarructbon BY MAIL., Anyone whio has the
least taste for music can ledrn nofes, tupes,
chords, accompaniments and the laws of har-
men ¥ i A short Lime,  Youar first losson FREE.
IF woa will it down :|‘1.!T|'|I: pow and drop me a
al card., I will send you FREE OF ALL
5T complete particulars abowt this wonderful
i courss, including Primer Lessan,
are than 41,000 testimonisls feom gat iafied nnd
el ighted TUPI:“ mow on e are the bost peood (-
glhlo that | fan make o muslelean oot of anybody BY
MAIL in a few woeka  ThEs con mtnujuuruu liciem
14 pl-u Lk, orgimk. galtar and how to di "'ﬁ
iouf vobed Weild s todlay BoF all the factean .
ménling paur imsftrnmont  Addries =
G. 5. Riee Musle Ca., 300 KEishall Hafl, Chicapo

GHANI] PRIZE CONTEST

FOR MEN AND WOMEN.,

{Iﬂﬂfﬂﬁ!' ll'lll drawitg ¥ Thes win & valaable prize! Mo you want the only maga-
zine publshed eotirely devoted to INusicating, Designing and Cartooning ¥ Each 'Edl.l.'ll:!n
costs teo thoosand dollarcs to produce. Mpoks & free drawing of l.'hil ploture with peo
oF penctl and mail i oo ns skaibng your a lﬂﬁ what you ars w&rll.lnn
I your deawing i 80 per cent. os good as the original we will send
yoo the most i'lul:lnll:m;i' Art Joarpal In exlstence. The fiest Issne
alone has 125 PICTURKES moat of them by WORLD-FAMOUS ILLLS-
TERATORS., Gapy this Picture and Get a Magazine Subscription
Hundredls have talent for drawing boet do pot know 15 this comtest will please thonsands and
stimulate an interest in Ilustrating . Merely an bour copying this sketeh may win ihis aplapdid At
magasiin,. It's worth trying for. Send in vour sketeh nnd you muost state youf aie .,
¥ NB. I you do not henr from oor Art Directors within 10 days it means yonr skotoh i not
Al per ceot. &8 good as the origlnal. e weind fo pef i foaed sodih Shose sebo Rove a fadend for drasrml .
Correspondence Instituie of Americn, Dept.3ga Soranton, Pa

Send today Zo stamp lor partienlars and proof.
0. A. SMITH, Reom C &1, 523 Bigelow 5L, PEORIA, ILL.

HTPN“TISM ¥ '-I-::; TR B R RTED, e

1A
st inls nmil FILER purticoal TF,
LWL RUSSELL, l]rp! A WESTCHESTER, M, Y.
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E | Surruund&d by :.'

Knowledge

Witk this enmplele b=n volome set of

Architecture, Carpentry
and Building

youl can peachically surmeund youmell by the know

el ot ey ok Ve s ot st v B’

T}:e Reference Value is Guaranteed

E‘mhﬁ that the Eﬂh:}r-u:—:ﬂd ﬁ:— 'lln[lhuhl.n:]i
Itud What This Great Work Comprises

bﬂ&-rn'ul—-u

Ca ™
wumuﬂmhﬁn  ouches.

4670 ? .Tﬂﬁmhgm apecial
R e, pages, /X g prinled om
paper; large, dear brpe.
Contain Flass, color plates amd ﬂmdhﬂﬁlﬂm
.|h.c. mh dtmib 'L':E:r 400 Full-pa H-l.:i..
w“m?.ﬁmtms;t. ,r—t lz l]'nnl haﬁ -ﬂ-ﬂ:
Eﬂﬂ:! wiork for the expert.
“'II ll..lﬂ'i] m— Tnlnhudmmﬂum'ﬂm

woe offes this setof Il1hm|m=mm
afer 5 days and 82,00 a month, leumum'm.
now mnd save over cent.

pet
—l’.ﬁ.HTlAL LIST OF CONTENTS————

in Fen,

Par o shart s 11 i thi Is
bt M IO L nnE} L8 DAt A

mami theth

| Cemtory Belentifle facte. wriiten in p-r-uu ar form. Alsa

| contains the la

na on timely toples In Invens

tion, discosory, Indoscry, ote.

| uﬂ Hnl.ll:l.lni_ur-u-:

m i mennth wntil
hedd the books subject o your cedee. Tiolo
uikll fully pald.

| BMadiE..cuaa. .o cmcmmcssaaa bbb sasa s e b RERE R A PR

|l ADORERR...crraraanssrrrmmmmas s snnrnmnmscan pannes

| OocvraTIoN........

in of Architectors
urdr:enul;ul.uﬂm Jfll'"ﬂm
el 1 will gemd 82 within five n:rularl
BEvo pafd 224.04, or muﬂ.ﬂt’%ﬂ pbs

EMPLOTER cccsas connnan sisEssEEEREaEaaLLL
P-l:ln Hvur.'h 3-1III

OVER FOURTEEN THOUSAND
City Mail Carriers, Post Office Clerks
Railw’y Mall Clerks, Custom House Clerks

WILL LIKELY BE APPOINTED THIS YEAR
Rapid

advarcerant tn Higher Coverament Poaltions. Mo

“Layolfs® becyrge of evikes, faeacal leces, oF the =hiss of

soma peity hoas, ‘The Posldon Il'puruﬂf-:-f Ir-b. tn-mu-r FTiT

cEy renlderis s che same chasice bor I

iy P T
EOEREATY, ne imn o

-I-l-l-l and |-1|rnu- of the spring examineticns. Dont delxy,
very day 7o hl meini the hﬂdmt“rmm:hmrlilh[hﬂ

inatia
d.u..;.nl;'ﬁ‘,‘,"-,.l'ﬂm" S

——FREE COACHING COLUIPON ———

TFE_AH‘!’.LIII INSTITUTE, Im._P H&ﬂlngmu. NY.

—Hy, Mad Clérk |BS0E b F1D00——— Coataims Posi U oo (1900 ko F1B00)

Wil Plainly)

Business Is a Battle

‘The best preparation i8 & coarss in shorthand,
Brown's Commercial lnsu'nclinn by Mail

Enables you to fit yourself in shortest gmu]la time while
purswing your regular eocupation, & only u-:hn.nlirhm
udenis as in class.

gives the same course 1o mail erde
room., Terms all can afford. Wnt: fnrcmarnu.mrhuc
of courses, ebc., Free,

EROWN'S COMMERCIAL SCHL, 30 E. 434 St., CHICAGD

Highland Park College of Engineering

DES MOINES, [DWA
(st of ke mes! compleiely epipped Erpineermg Schools in e comby
TERMS OFEN Feb, 22, April 4, May 17, Juns 14, 1910
Thie above dates were omitted from cur advertisement on
page 3 of this ssu,
0. H. LONGWELL, President, Des Moines, In,
Highland Park College of Enginecering, Dept. P. M.

WHEN YOU WANT ANYTHING AND DON'T
WRITE BUREAL DE TNFORMATION
POPULAR MECHANICS cHicAGO

Tench Yourself Arithmetic

With a set of Arithmetie Hebp, Any and all esamplen
o] 2ol preflem in eritsmictic, from the 4o e himrdaag,
e warked cut amd repliined =3 BAWOES can

o For fhe pinde=s or buyirems rrom. and idmple. Twn
wnlemey ; L0E 1 owmr 20 Hiortratioss and. «o slares.
Pourd Bn yed gl cloih, Mot complete oner pid il
51 will bring & et prepald an Send for & et
lr 7-:|r ng..-m;!l Tn-unl‘m at our rlpl:ul.:ud prt your MOHEY

niled ¥

mmm SALES €0, 33 Fith Ave., CHICAGD
—

Pleage Wentlon Popular Wechonrlca

L
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An Advﬂrtzsemﬂnt by Efbert Hubbard
A Wandering Mind

never arrives at a Supreme Conclusion, There are no terminals for the
train of Scattered Thonghts. Frequent stops at Way Stations retard
. the speed at which Live ldeas must travel in order to Get There.
ﬁ And inviting side-tracks lead only to the insurmountable bumper.
W ' The Great Men of all ages are those who have grasped the Ability
e to Concentrate. They focused attention upon the thing itself and |
without Vielence of Direction moved straight to Success.
If you wish to Grow and Become, center your Mind on one Splen-
did Achievement and held it there.

.~ STOP FORGETTING

Diickeen It is the constant easting about for o Fact Misplaced in Memory
Eﬂgﬂdﬂm i e o that shatters the Force of Concentration. Train your Memory to
retain Knowledge and have it ready when Oceasion de-
mands. Try alittle System in your Mental Storehouse, | | COUPON FOR MY FREE ROOK

| Professor Henry Dickson of the Dickson School of Memory | "™ 5anli 5% Dt nite., Craam 1
Training will send his valuable book. **‘How to Remember,” | Sesd me yoor bee Bookies, "llow b Hemembes's
free o any reader of THE FRA. Professor Dickson by his
Method of Instruction enables you to avoid the oft-recurring
vexation of forgetting names, places, dates, faces, quotntions,
apeeches and all other fucts and ineidents which should be on

| thetipo® the tongue. 4 The Dickson System has been heartily
recommended by PROFESSOR DAVID SWING, ELBER
HUBBAKRD, DR. LATSON and +.||r.||L-;.||.r.||.'|'..'5 of nt'l:n:rh'. S

e - — - .l

IH'.IF' THIS EﬂET'IH'I =
-

and Irt ma wre what yoo oo dewith f, Yoz @ r -.1
an ¢ e e e o o with . Vo o Learn to Mix Irons
Niostraser or carfconist. 3y prodcal syriem of
perera | drefvidual beane By omad] will develop Iﬂ Six Eﬂ“ Lm- 1 T“'l:h Tﬂ“
your twlarmt.  Filires yrems sscomedul work dor i mekw mozey from seml-atee].  Iooa Tew dags s t:"h.ﬂ It el
newspep aad magarines qualifes me o teach ez yoars o learm. iy besaes shigee i Joise 16 be 1he best foendrymas
wou, Send me yoor skeich of President Tatt Inyoursbop, In o fee ho Jl'l P ||- illlnl:q Ietiare Hins iu may become
with dc. in samps and 1 wil :i.n..L Fou :h:::-t i foremaa and it pald fer what Fou know. Wik foc pasticalacs,
lmwen pliie, ale collectan of drawiogs
LnﬁE—-Mlmnln Yol o MILWAUKEE CORRESPONDENCE SCHOOLS
T aad CARTACHIAL k £ Gobdsmith Eldg., MILWADHEE, WIS,

1850 Sebatbeld Saldeg, Clssliad, Dhia - o

LET ME HELP YOU TO
SECURE A POSITION AS

/eariway FIREMAN o BRAKEMAN
“MOTORMAN o+ (ONDUCTOR. &aicway

ﬂ.‘ 1 have placed hundreds and haven't been able to supply as many as
. the railroads wanted, Our course of training prepares you in '_'H |

four to six weeks, then I assist you bo secure a position whera

'y, promotion is rapid and other men are carning

$60 TO $150 A MONTH

Pl'-nn is endorsed by all leading rallreads aned officinls of Four are on our .-!.d:-
visery Board, | have been on the read 38 years, l"rm'n Statiom Agent te Sap-

erinfendent. | know railronding and the fiee labaese 1 offers young men. ‘-"I" '
. | want to etart vom in this—ths Inrgest businees in the waoeld. --_.r' o
RIGHT NOW, DURING THE BUSY SEASON, IS THE TIME TO START s
E """. Deaw & line throurh the poditiom you want, Al in coupan nned send i -r"‘ i '

Fo- sl TODAY for FREE BOOK and full particulsrs. Write name and addroes
plainly. Colored men not accepled.

E. K. CARNES, Road Mgr., 154 Reliance Bldg., KANSAS CITY, M.
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NHY DONT YOU

IMOB
mﬂﬂﬁlﬁﬂﬁ&m&mm

covere the entlre Aeld—TFre Movios of Fa -=|-|
II I8 EART TO H.ll'!':.l. WITH MT BT
$2.00 will whark y Maora Mozey snd Blg D-q.—
muand im this !l-n. ll.'qﬂr during spars time.

SEE THESE MODELS 7 &
That i& ome 6I tho Feasons why we can tesch
b:r - I-hﬁ: wctmnlly work. Other Keasons

ﬂu:r- ple Pamphilers and Clams—n b
-y mu'l- R eratkd  Frafids o
Srudy wre oomhbined. (Muita i Karops]
We tegch Tou the Eatire Constructhon and details of overy
art of &ll iyges of aatomobilia  Wo teieh Fou Uhe Princgls
ok, then v Rettiag; Limlng tho lgnition and magnetng J'u;ll[
the oylinders Are, #te—ull miuls iy elsmr, yT 0
aeyail ¥ practies Fight ol nir il 'ruur Simrt for n 1.
whles trode i Fight in this seares. Gok B ned nqd.:r.d
BpRre Iih-ﬂ oFenlng at home,
Send today I'lr M‘.l" FREE INSTRUCTIVE PAMPHLET
:c.iLnrllw the comres,
mwn In oor PRm Tha
IIIIE-E I.- EI'E|I-|.“‘=HII'I'III|IHIH sEnt 80 ;rl:rn ull &t
andEti- ae in a nea
Crur “T'risl ﬂll'll'l"—ﬁl #5 nad yonr prombss to
¢ par B dn Ui days snd we will sond tho Com-
mmﬂn“u ars trisl; or sond 82 asad

By tbe wondes lul Sisnplex copys

nghied gyetem aspone of ordinary
ll'1i:|.|.3r:|u'l can |:||||ck]_'|, lamriy LG
Py plana oF oRERn

WITHOUT A TEACHER

Vou need not keow ibe first
principles od posie, By nie oghes
methesl eni Fou lefm mEale 86
ik ly ami l.ir aOnghlF as by he
Himplex Sysiem 12 srody 13

easy nEd lascinaling. IIE

system you can  scody
i fime im yomr bome aedd
qusily bessmeg f capalbla
mEncian plaving popliar sacied
o elaissal snlecioms. Delwghicd
studeris in &5 eIy &labe dnd Lérrs-
1oy, Heme ot our saadents, abier
K OF elghi lesiam Begin playiseg
pans ot organ | mohuich and Siis-
day pchanl, CEhers wnie thatat
I.|.-.|' oee lessan phey ane able 1o
'r.; waltzlrom mEmOTrY. i']: 1]
% 18 Bedoeed dkil led musioan,
'|'-|-"II.IE' at ocmce Bor ocar free boodk.

Simplex School of Music
Conservabery 454 Hansas Clgv, Mo,

HYPNOTISM

Learmed ut home; small casty ke stamp lor pasticulars,
LE“ITH Hmm A23 Bigalow 54., Peoria, I

m'lﬂ-mt 51-1“]61. E;II:EI !rl:u:n ¥l I:I'Hfl h:-ﬁmt? !,Ia;;
EXpensed, YEF & Linm
Sixbes and Canada. ‘Ihe n:l.nu.d I!nr
ﬂ#iﬂbtnhlh-mpilr. 'W-r llr:lll.tn u I ﬂl:lt
by mail and assist ﬁru sitiom,
maintain the largest ].I:EE.‘I': '!EF::II:I:T]'
REAT in the world and receive calls E{-rl]'l.n'nl.au.d.i ul
Sllum:n. & kaveasalaed thousands of pther men ta
Hp-u-nlk-n.l amd betrer salaried and we can
mandreds of our graduates who Bormerly
4 I!i1'l1 Il:ol"hunnlh.h.iﬂ wincs earned from $100 1
s high s §1,000m mad pands of poa| B
Bow open:  1f you wand do secuTe cms of e [T ———
your esrnings, our fres beak "4 Kaight of ihs Grip™ willahow
Fou Bow, ls (ar zall] for bb fedsy,  JDdFesi Deareek oiflcy
Depld16  Maticsal Sslesmen’s Trainieg fsmocistiog
ﬂhula- Howr Tork Kassis Gity, Milssespolis Bas Francisco, ftlasts,

DO YOU LIF-'.E TO DRAW?

- umnﬁ all we "H'ﬂ.l.'ll: {1+ ] 'I-I:I'lwli ;

W e WL A [ R if @ Bk @

if vou answer '|h':|!:d ’.Ful .ﬂ::'. Wi ﬂtlm i make y .::I'u i
weik. Fut if you are anxioes to develop your hleu.t wihih a
luﬂl’.tlllul Exfbanial, 26 yom can money, senl a W:I:j
this ]'lII.'II.ITE with B, in smamps for partfolie of roons
sample lisss b, and let as explain,

The W. L. Evana School of Cartooning
321 Kingmoors Bldg., Cleveland, O.

The modern system for learning sign paint=

ing. A mechanical devieeis used to form and
space any size and style letter, enabling

you to make good signs from the start.
Full instructions with book of up-to-date alphabets
and valunble information on signs and show cards.

Price, $2.00 Your moner back
EASY SIGN SYSTEM

Eefermce OTOE 0O, KATL BANE NEBRASKA CITY. NEB.
Be a Motorman

Doubls Your Fay
We teach vou ot beme by madl for the good
Emhq prolessios of Electrle Mopsrman or
» d.::n:lr ":It'llhi.l l":e'rr ;Hl'ill::-uillqudy in your
o am 11 LTE1N
et e el he e o,

Ihlnnl:l:'tnlmmlI Pmm:-mﬂn:y
il e e ¥ ﬂ'ﬁd"u‘:'ﬂb?'ﬁ'&ﬁnmfﬁu =
e e Wy for new P Coning sl Ll loram.

‘.I':ll WENTHE -Eﬂl.mmﬁu'lﬂllhlmm ILL,

STOP lstns toxr
Spare Time
for im ft wea can make you an E:H:PEB'.T
DRAFTSMAN 'r.l’m:hhn:tu.mh
chanical, Electirical, or Sh etal),
or an ARCHITECT, B

TRAINING lﬁ.ﬂ-":l'ﬂ.m oT BD'DI{-
KEEPER, New method of teachs

FOUF SRAME TROasnE; rsonal nsteuct I.‘.ﬂ- on
Dm&:u-::l worlk; easy 1o [-Eu.rrl—ﬂ-l"'l;li'll onEt,

Semnad Tee infarmation about the Fr-mt
Idea"™ ard the Freeport Lessons,  Say which of the B
posithons interests you most,  Address

FREEFORT CORRESPONDENCE SCHOOLS, 00 Admimistes on Hldy.. Fresperd, 1L

e'_nnnzr FREET oo
i:ﬂ'l'-

FOU b peiy by ikl and
willgive you & Beaw

orf mny Band Insiru-
C%  ment abscdmely FREH.  You pay weekly as lssnns are
||.'Iﬂ. Tagtrormerr Ss seivt whih first lrassn.
wonder-

S Exiaklished 16 veure, Trinl lssson explalolng Hams 1o~
siznrcisn, wiih Si-page ok, FREE. Answer vl onie

hll:uﬂiun affes.
§ INTERX L TIONAL CORNET BOIOOL

Y aay Musieal |nII;I Bnlt= Hnis,

TAMMEH%%Q

pulaban

e fr-day Box oUF Bosllel and
George Andiew Lewis, 178 Adeluide Blsvit, Detrait, Mich
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Learming £he trode of home and making
moHEE Wi Ee same dime

This hendsome Jrewl

g men i

rl'||,| B H‘mnl By feoce
werned ol home

Make $25 to $75 a Week as a Watch Repairer

And We'll Start a Jewelry Business for You Like This

Watch repaieors maks hlp monoy, Some cars upta 575 a
week, In the jewelry business there {8 ne limit. Some jewal-
ers toeday are worth millions. Yoo can learn this prodtable
business at home,in spare time, withont interfering with your
prERERl wark,

The walch repalring lessons are simple aod easily un-
derstood—and you can leaen the trade i a few woeks, And
remamsber, the courde (& fres, Even the text bosks, charts
and ]:h-:ltl:l:grlnl!l. showing ench movement. There {5 no stock
for youtso Wy =practcally e oy cxpense yod will have is

ek & few tools when voun need them.
ben, ntter you have mastored the frade; we'll start vou in
th&- :wu]r} buginess. We will furmish you handsome jewelcy
atalogs with your own name on them. Give o copy to

gvery ofe In vour vlelndty. When yon get an order send to
ud for the godds, I thisg way you can waork vup a hig bhasl
ness without carrying a stock, As the business expands
win gktabllsh you ln m store of vour own.

You ean shake of tha shackles of drodgery and become
n Akh cenfury . clever baslinsas hlah—lhd&ﬂﬁﬂ-ﬁhl afild &iEc-
ciassiul In yvour home town. Resslve pnow to begin—the
Eooper you comipence the sepner yon will ba established.

nke the matter up with mea perdoaally —now,

lﬂllﬂ. F. Elmore, Principal Watchmaking College

Rogers, Thurman & Co.
WHOLESALE JEWELERS 79 Wabash Ave., Chicago, [L

—

TELEGRAPHY
BOOKKEEPING
OR SHORTHAND
BY MAIL---AT YOUR OWN HOME
nid cin Jawen i easily oo Do wismka W mnkle tosupe

Lsl T 1
|.l|:|' ll..'lu-l |ll|-lu1||.'r|||. fng Iuh-l.rupll NpETREnTa, th:f-erl s stens
far sl pasliban b secare Weite today
Tar |lr|r|.|.-:-'n|.-|rl. Btating vonrse desired

MICHIGAN HI;IH-.II I!H INSTITUTE,
HEN Tmstltute Biailldin Ih.nlll.lu.u:lnn. Mich.

ARITHMETIC

| TEACH SIGN PAINTING -

5‘“'}' CARD WEITING or LETTERING by mall snd
gumrmnbes #ictess. Unly Asld nod oreccrewdsd
mistraciios |§ eeefjaalel barwma practical, |
and Wansegh. Easy tarms. Wriks for lasgs W

CHAR, 4, STRONG, Frealdenl.

! DETROIT SCHOOL OF LETTERING

" DEPT. PM. DETROIT, MICH.
“Sildesl mnd Laurgent School of s Elad ™

TR
Il a:anTa G h -8 LESS THAN $25 a WEEE

Plaln, easily  wnderstood
volume for & 1. whe Imﬂ. o
NGNS SELF
el TAUEHT not bad Ehe opportuslty of wa ean poaliively ghow yon by moll how to Inerense your anlary .
PRACTICAL Inaraln |,| this sublect Eand for beantiin! prospoecius, malled FREE
E i tharonghly, or wia hnve “':I'F"'-"-"'"' wiink PAGE-DAYIS SCHODL, Dept. 112, CHICADD, ILL-
YRR ) o, omcmloiest, 81 paece, Heoquies o .
et o i o v woniedy we | LEARN JEWELERS® ENGRAVING
5.!;" :raulfh'l EbiciTn d.ﬂ, Loxe, §1,00 & hibgh-aalaried and eaifly learned dceda, temg il theroaghly by madl, Wa wi]
- E A, ZELLER j.l":.'l'l.'l'i'l - Lanih thed lesglmmar Teflar lu;rl.'rlurﬁ.luhll:lu;ldu in "Il.!'ll:lr righd apprea
4483 GEO, " - o, tiegahip. Wowill abe improve the skidl of any a for gar calal
A0S Dolle Place, St Loazis, Mo, Est. 1871 Tl Engens i Sclvosod, Depa. 112, li'!-ﬂ't' i ||'ﬂ|Ht.. EIEEEIﬁ

WANTED YOUNG MEN

Firemen, Drakemon, Bagessemes I| Bloiping Qar
Cndiuctors, Port s E MBI ST RN
Uondiuctard  Experience unne --r\.lr'\. Wi pre
pars yom by mall amid procesd ar snoe  iowsnds
P acimE you Ina position afrer passing «xaminason
This wa positively musrantoe. The oldest amid
ihle Inscibwto of s Kinl §e the world
» mminik o work e the Bailwdar Triin
horvien | all othors eombinel, Eoeloss
mtamp for lieniinm Blink @iad Tk bot,

L N.T. RAILWAY CORRES. INSTITUTE
Depl 38, Indianapalis. Ind.

[£=4" = LEARN CHIROPRACTIC
I 'rhu new method of drugless healln

EARN 550 TO 5100 WEE
e free ook talls how Foo can b o detect Al
#anehinil paimons therams by Boward s iseiled of Splngl
ﬂhmml o] waly Bl mmos Awieupla, dicscl, ad vaneed
lan L6 el of dregleas bealing. Eased of uie
srring nalucallaws Lupons £on underviand ity barned
in apars time. Degaois Foer ssis] prominsaca ol
Anmncial slanding Biark sow on e road & henor and

NATIONAL B0ROOL OF JETROFRACTIO
1788 W. Dongresa Hireet Chicaga, TIL.
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Learn Watch Repairing

Tia & =wichoet er—ron ovn ke thle prediets b tred
by coprerpendese = frE sl lh e o bu-,
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THE DeSELMS WATCH SCHOOL 1
23 Perry 5i- ATTION, INDIANA
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T asy

FIELD FOR DRAFTSMEN

k‘m@wﬁﬁmmﬁ\ﬂ o ONY.

| Big l}emnm.l for Mechanical Draftsmen. Positions Paying

$100 to $150 Per Month

‘Tt is perhaps not known to many Readers
of Popular Mechanics, but especially ta the
nmbitious, wide awnk:, and progressive ones
andd Lo the large numper of Mechanics reading
thiz paper that there i2 no beiter feld or
opporiunity for advaocement than there is
fa the practical and well frained Mechanical
Dirafteman.

But not that man = wanted who hes the

largest or most expensive library ef technical

echonl books “ot kome,” peither the one that
corries along with bim under bis arm when
epplying for a position & nicely engravel
“heaudiful Nplomal on paper {costing $50 to
§Y5 per &g, f1.) nor the “would be™ Drafts-
man that can “m]}y” i niee Eﬂnk'mg pirl'ur\-:
[rom anoiber pictupe with given dimensions.

No, the demand is for Draftamen with
Frir.'l:'u'u] Drl:fl::i.l:lg Foom h‘liﬂiﬂﬂ that m=n
Do Things,” o it “themselves,”™ and Dho it
.r;.tht_ awsy "Rig'h-t-”

No Emplover cares for woar Diploma,
meitler for vour set of nice “Books at Home™
io your Beok-caze. He wanls you to “Debiver
the Goods™ for the monoy be pays, To Draw
S100—F180 per month, the average Balary
paid to Diraftemen, you muet be able to do
mote than “Only make & Copy™ of someana
tlse’s drawing. Origioality and practical
ability iz demanded of you and this requires
practical training,

The guickest and best way to be frzioed on
practical Drafting Boom work and to get the
required practical experienee i3 o receiva per-
pomal and adividual Instruction from ].-Ihgh

Grade practical mam at the trade, with &
reputation as the meet experionced man in
training men to Yweome COMPETENT and
SUCCESSFUL: DRAFTEMEN.

An ordinary Drafteman, oot even ihe best
Dirafieman can teach this trade unless he has
many yeArs of experience 8= an Instructor,
and has abilily to impart koowledge that is
anderstood and thet will slick forever. A
epecial gift that 99 out of 100 do not have,

Mr. P, Dobe, Chief Draftaman of the Engi.
neers Equipment Co. (inc.; Chicage, with
20 vears experience in training and handling
meen has for & good many vears given prr-uﬁql
individual Tostruction by mail with the meost
deserving success, because his Tnstroction
work consists of actoal practical Dwrafiing
Boom work that gives his persopal student

and appremtice the required practical experi- |

il N

e treats each student personnlly and gives
him individual prictical werking instruction
aevordimg fo dse ability of the ptudent to
master the work and to advance. His instroe-
tiom is not given as patent medicine the seme
for til alike, and ks personal amistance is very
valuzhble fo anyone,

Mr. Dobe has been an adverbisor in this
paper for a geod many vears and will send
his “Soecessful Draftsmanship” Prospectus,
6L, alag ] 2 n _Dreafiemen positions
and full information free. Anyone enrnestiy
interested should write to him personally, his

L@..EEHEEL___,,H!!PEHI un lest_page of this

T . . oo SN

The below reduced size page will be

NOTICE—

read with great interest:

afed jse| U0 JUSLUSSHIIAPRE AW peay

"“TIGE_I accept for Instruction only a limited number of desirable
and success-promising students, and not, like schools do,
anybody and everybody that can pay the price.

Fleane Menflon Popwior Wechonics
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SHORTHAND

Boyd's
in ﬁlmrthund gince 14349,

confuse,
command,

[1LE N

positions everywhere, Sen

W nbsolube |,'|' guaranbes by Besaech shorthened ne:-rn]:l-: te in thirt v s AYE.
time in your own home, ne matter where you live. No need to spend months as with old systems.
Syllabic System Is different o prineiple from all obher systems,
It is easy to ].-L'ﬂm—E.B_‘l_f bo wribe —ensy o reard. Eim'ﬂﬂ, Practionl, ﬂpemﬂ}',
Bure, No ruled lines—no positions—no shading, as in other systems, No long list of word signs to
Only nine characters to learn and you have the entire English language at your absolute

The best system for stenographers, private secretaries, newspaper reparters,
ministers, teachers, physlcians, literary folk and business men may now learn ghorthand for theirown
Thousands of business and professional men and women find their shorthand a great advantage.
The Boyd System is the only system suited to home study.
to-day for free booklets, testimonials, guarantee offer, and full descrip-
tion of this new Syllable shorthand systerm.  Address—

CHICAGO CORRESPONDENCE SCHOOLS, 969 Chicago Opera House Block, CHICAGO, ILL.

IN 30 DAYS

You can learn in spare

The first radical improvement

Lawyers,

Our geaduates hold luerative, high-grade

“WHY NOT BE AN ARTIST?

Oy Graudustes see flllng High Salurled
Feadilems, Gooed mrtisia

EARM $25 TO $100 PER WEEK
and npwarndd, & easy, Mastaallag wark, OUF polifssd of

Ttrm.l]hﬂlnnruﬂh..h |;|-:|rn|-1u,||||l.-|lnr|| ary camplede, pracelesl.

'I'J-nlr-u aura" llil:fgrui“wr =g, kzperk lnsiructors. Haps.

Fl1oF i nt L] =T

S patant wariard. d ﬂﬁtﬁsnr“:" FBuILDIME

W rite fir enluabie dri Beak, Free.
!EHUEII. OF .H.F‘FI.IED ART g

i
lﬂ‘i?lt‘u 'ﬁ.REI L1l8 H'lﬁiﬂnl

LEA 0 TUNING AT HOME by the ald of the TUNE-
A-PHOKE. A Profession that can be converted Into money ot any
tlme or place in the elvilied world &0 an Bours notice. Earn
85.00 fo §IB0F per day, Valuable illestrated book FREE, Write

NILES BEYANT H-EEHIH!'_HHU' TUNINE, B0 llJJll'H.l]J..h.EFE(HI‘t. Hiche

IHlustrating _ . A
Taught by Mall —Jourmalism
o our residlant schoals founad. =Law
e §F50, Farn whils lexmning, — Ploiiin s
Geadugies everywhore, &lare X 3
befizre gutdst, out siverdsament —Mursing
wrd muil tday for specisl ofier,  —Shorthawd
iase desdee. —Hookkes ml
NATIONAL CORRESPONDENCE SCHDOLS Fﬂnr?lrl
—EH 15

40 M. Penn 5t., Indianapalis, U. 5. A,

e e
Indiana School of Engineeting

ATTICA, INDLANA

Correspondence Courses in Structural
and Architectural Drafting

WRITE FOR CATALOGUE
LEARN WATCHMAKING

Relaml, prdimtls htoar-—Compotanl mes alwags i demand, W doech I Lo
magkly In as many months s L Bsrmeely Lok veira, Doed wway @il bedicus
mpprezboeship, Money sarresl whille duidying, Pouceed esrered. Senid far catalog,

5t. Louis Watchmaking School, 5t. Louis, Mo.

b i posltlve ;
peliirTi :.'m iF maney b o Gr [ mEt
pracfilag carirnining, ~inl &

flaniirs] 4ra T | -k
melal pasigm & s Frar own koma by jesil
o maniewk bermid ader offefed, Wil today for b I|nr
Bicvilars of porpes jdai gif] beari how oor sludsnis
marn money ard lebl pesigkong whils stodyisg,

t i Exp whizh rou whh bz leane aod weike e,
5 THE LEME SCHOOLEF BRVWIE TTL 5. Sireel, Kalasarss, Mk

JBBREVIATED
hONG HAND

As Court F:[r-'_rp_. 1 have perlecied o methiod by which
ANFOILE (1A LT |I| write 103 words o mimube withoot
short || 10 | Encllen is pmple, pracicsl am | s

ficlemt., High orsed.  JE gives ;-:lll ghorthaned
[T | =it } .-'-

\ el = bt stoetind, My book i £9 ()()

My n.r:l..-!nI: ST ] '"| :'\-'II" ¥ Dasiness h |E|H
In colepe, for cli o il L

gsing miy syEem first dayenan oo avd ahint

gt [eed 10 e B PR —mne Teore as yoz lparn moer, dally¥, guocklr;
r.- v Benil §2.00 today  Eoe 'I.-l'\u: Slonoy back # o

Samiple lpwon J06c, and RS pariiczism ek,

.ﬁ. E..-'Hu'uf-:r LE3 Erie Ca. Ernul Ell': Bldg.. Boffals. N. 7.

1|.-_'||J CAT i i-::-.':'rll:_ [ |I|| L,

burnt-wood, anyvthing, in [§
'.:.l!l:::-. 1rom }‘:l'.- AL, :"'-.!l
taledn r-C'-EI.:..'l.'..I. Send for
free particulars,

Vallance Company

1 Goshen Reoad, Elkhari, lnd.

EAHH
BIC MONEYF

el cnjoy & most pleasant | FENCES
DT PRLLORE bR SO palaint ¥
chaslior—ams that enn me T
i F s | s run mnnhinps
I'\-|Il:| LT '|I|I1b;||||:-r|l|1|.||l.| a imthis new basliness, An
] y Lil® i L, Hepnir Dampnmies be-
'.'u--|\_|||u|| 4 [’ Y Munn Ennting ta
o B Lo L e, Esiseosin e m IROECUE, EXHOTS Mo
PEITEE RE B afeklimiman sl an e irectienl conrss.
Wrlte Tor oor intermsilng fres hoolk
BANSABTITY AUTOMORBILE SCHIMIE,
{Largest ppad Heat Rgulpped LotomobileSsoel In Lmsries)
o FL iaeh =E., Tnnesms Clir, M,

I wiifl Ehs World™s First Prise In Peamansh By I'l'l'!'Tll"I'h'
A_qun_-u“.uq,.[ illl.l. iy mail.
oethabdl, Am plurd |1|',|;|:|.
iApERehkl ool lege [ rouwish
1 1-: e i e dter per i
ILE |I||I;' l’l.l-lrlr!rl"-lll'\- anil m copry of The Hansamerian

Juu.ru.n.L LW, ReNsDE, 203 Eckhioee Bldg., kassss (S, Be. s



a8

POPULAR MECHANICS ADVERTISING SECTION

» Draws Dandy Pay
Job a Cinch

Would Ynu Take Hu Place?

I-Ia.! an expert aulu—drl‘.ﬂ:r, a.n-:l is Fli:'l Big Be-
cause He Knows All there is io know sbouot ihe
gutorncbile, His job i3 certminly s cinch., OCur
Home Study Coursa would make 15"':'_‘|-l..l a5 axXpart as
he. It would require not over one hour per ewve-
ning for 14 weeks. You can keep your present
L ob till we graduate you, as we train you at your

SIS N fwrmhm Yai pay us ﬂl‘iljl' half
whils learning (either cash or installment plan),
and balance from your pay in new position. £
starts you.

Write jor our Free Prospecius
BUFFALO AUTOMOBILE SCHOOL
91C Franklin Street, Buffalo, N. Y.

HIGHLAND PARK
COLLEGE OF ENGINEERING

DES MOINES, IOWA
Terms apen Oct. 18, Nov. 30, 1909 and Jan. 3, 1910
One of the mes| compleiely equipped Engineering Scheals in the country
COURSES OFFERED
1. CIVIL, ELECTRICAL AND MECHANICAL ENGIN-

EERING COURSES

Standard coures arw offewed In Clvil, Factrical pad 3echanica) Engip.

i e v b3 offewssl Bor madieg up work of los i
A complete FFE'I:uq.ll.rﬂlef s the stiaden| FEzpireermgy Coueses.
Shap work Bom he I.!:u'|r.|r.|lr.|u amei in prrpamiory conmesn.  See aur
oew Enginceriay catalogoe.

2. SHORT COURSES
1. Ons Tll-l.r Elltlﬂ:tl E:luilllr'nr Courss

2. Ome Y eering Cowrsa

3. Oma '!l."'au' E-I:-l Couarse

4, Cmna ?ﬂn’ Machi and Autemabile Course
8. Onms Year Courss in Mechanical Dirawing

Juat & by commom llhunl- edzcation Is all that s requiped for entramce i
Chebis orsicksd. T hese arr very practical and mre ietended for
ghepie wihes fuive l-l.n Ilmllt-d. ebication e=d do oot soe their way ciear 1o
pike o complee Englacerdngy Counse, The Machinivs® Courss In es-
pncLl]lr::I'.:'U-u.L machine skap |8 the mose compicie b2 ba lossd
in coomection with any Explossring Sckeal in the Unlied Stabes.

SPFECIAL COURSES
1. TRACTION ENGINEERING
mﬁl;.:rl.nlﬂ:ﬁhﬂumuw:: I::Lwﬂ .Tn :LTE
are twaght how to make a7) Fepaiis 08, cagines i well i to haadie
faginsg uged b cajeenneztal purparcs.

2., GASOLINE AND AUTOMOBILE COURSES
praral | Caongluie Chealioer practicn,  Tott fulr rommed fehent o5
cxton & el thid s mecexwary Lo Fder.

3. FARM BLACKAMITHING, FARM CARPENTRY

These are ihieat coussel 1hil iy be comabaed in th the, Cou
olffered begianing Nevy. 30, 1000, and Jis 3, mT:. E-ﬁ;.:mr:
ci¥pred In mazy =f the sbowe courses.  Send dor e

catalogue.  Meatfon cours in which you sre + Adidresi,

0. H. LONGWELL, President, Des Moines, la.
Highlsnd Park College of Enginesring, Dept. P. M,

HOROLOGICAL DEPARTMENT

TECHNIC INSTITUTE
4 BRADLEY I"D:LE iy T Enamriarbs

FPEORIA, ILLINOIS,
LARGEST and BEST WATCH SCHOOL

IR AMERICA

We teash Waich Woslk, ;—-ﬂn
Cleek Wigls, tica. uilsal  Foasola
er-l RLd m‘; peaT meioal sl madarane

il

The Interlaken School

To Tench Boya to Live. Moetliods of the German rural

educational homes, Small ¢lasses, Hmited number of pus

pils. individaal attention. Dut-ol-door lfe and farem work

aftermeons. Excursions and manual trairing are part of its

caurse ol stadies.  For older bove, travel, and the oppior

tounity of spending a yvear at the European branch school.
Ak for prespectos asd defailed

EDWARD A, RUMELY, Preaident, LA PORTE, IND.

I-ul far Cadalag of Informasien.

‘I'l‘.lll STAMMER

Amenil no other schoed wetd you hear from
tor. Langen mammering schoslin ihe wecld
Wl cucitg By 1l fmpreved samiral mrethod Ha
gag-weaging of fme-boitiag methods. Beaa.
ghtul &2 page Dok and & pet il vies meenb [5Ee.

i Presdent, HORTH-WESTERN SCHOOL
ﬂﬂﬁ'ﬁﬁ I‘btqlsu First St Milwnukes, Wis.

TELEGRAPHY TAUCHT

. dha ploriest peomd bia il Thé Pmnlgeard Aokmatiy
v “-.n.::lﬂ.lmr :m‘hln.ld. -:-?:; itandird key wnd sasder

1 Fends yoo iclegraph scianged ol RRF
fador 'Il'qﬂ]-ﬂ.. i

You can leist by oiir maders e ol
fem ol instructian oroy pact of e
makeT's
ot m shep.

Feeit alior complriing our comee of nstrectba.
Garind] I|-:|.|:|_'1'|11:|J|||ll'l are alwave in demand &l
H.lri S Ih:"r' o
i [Loimiyt

i " ALSAIZE, W,

R PHOTOGRAPHY

P2 3 ColoR s AAVING PRy

] e ——
Ginly Cellages o bk workd peccaifully esking thess paring profesiong
Exedars] by Intersstians] Assn. of Faolo-Exgravers, snd Ferlographers”
Aasn. of TN, Tarss saay (1ving inexpansive. Pesitians —:nr-!-l'm'lﬂdulul
W r e far :l.u.-u| specily codsie i iibereiged 0. mm.a-mﬂln- 55
llinois College of Phn‘lnﬁrhr ar | L.H.
Biaacll E!.hlll:uﬁ 'H Pha ‘]
e e —— -‘“ Eﬂ-ﬂl _.

ensselaer
1, Polytechni

%@ Instltute,
4@

nal Eys-
r@ich-

de ot hooe o peod or Tener fhan
You can carn mency while leafning
and secure 2 well paying posion o wtard 5 bl

'lnlull: i'nr EEH:U.I.EI

L “YLH- Y.

L4ed for. Bemd for o onialigsi.
A teda Bhat vl makes you Independent :i'ﬂrllfu
Mours Shariak Biggir—Demand Graater tham
mny oiher iFade. b Y oi nesd @0 pProvione SEperi-
snee, FoF :.'llHE-HEII imabhoda pEabla you In & few

monitha g hald pesition as aklilied plum l-nr
eonduch Four own business, Oalaloag sowt

15t Louis Trades School
$430 Oive St. 5i. Louis, Mo,
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SOME HEADS
AND WHAT THEY EARN

Statistics show that of 3,542 men in various positions, 2,803 earn only about
£15 a week: 586 ecarn between that and 25000 a wvear: 117 between $5,000
and 210,000; 36 from 210,000 to 815,000. The better qualified the man, the
higher the salary.

To command the right salary yvou must have the right training. If you
lack the right training, the International Correspondence Schools, of Scranton,
will impart it to you in your spare time. [If you have a liking for some special
line of work, the [. C. 5. will make you an expert in that particular line. You
will not have to leave home or buy books while qualifying. The only pre-
liminary schooling required 15 alility to read and write.

The way to find out all about it is most sumple. Just mark and mail the
attached coupon. Doing so costs yvou nothing and entails ne ebligation. If
yvour ambition is worth it—if you want to earn more—if you want congenial
emplovment—if you want to be a posi-
tive success instead of a half hearted

MR AL L L L N R EREREEEEEEEEEEEEE BN

one—mark the coupon. + [Inlernational Correspondence Schools  »

. Box 872, Seranten, Fs, .

i : Pleage  explain, wilkest lusther obligation on my o

purt, Bew 1 cis gualily bae & larger salary Is che

The First Step to Suecess  :iiwtdctaniniios :

: Bsokliseper Mechas'l Eﬁlllllll‘l :

"I'I h H E t-h I E q - t - :.r:::alflr:g::t Wriime I:-I:mij;f'lllaﬂ"g:[ﬁ: *

1 business o e I.C. 5. is to  o| Sirertlaeme ~Ligh P

ase sﬂlaﬁﬂﬁ to TE.iEE w EEI.]..EI-T"F ﬁn - E;:::»;T-;:m":rr ;.Ilfl'if:-;:; hElmesi .

- L * rozmantal esigner Saticeiry Firemaz -

1] Civil Eagl
average of over 300 students a month vol-  ? gfﬁ'?ﬁﬁm .:‘.,'nru.}*c"aﬁlkm :
. [ =il Arckitec”l Drafisman
untarily report advancement in salary %[ Tretllesinsop. prohlbest -
and position directly traceable to I. C. 5. ¥| Tlecsical Engraser Briaxe Enpinser .
o : rwk L _-u_ jaiog ¥ L

tramming. Marking and mailing the . .
L

, coupon  places you under absolutely no o Wame =

- - L " ‘

obligation whatever. Mail it now. s Streer & No, = —_—

L ] L

LI i TR R Semie .

R R R E R REERE R R R - a¥

Pleaad Wention Popalor Wechaneica
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Amateur Mechanics No.
A VALUABLE BOOK

JﬂfEmmdinglntwuththernﬁmlhﬁd

For both old and young

CONTENTS : ——
I

Aceeleramecter, ¥mple I .

Acrtylene Gan Getorator, Heme-Made II|II

Alerm, Calers’ & fi

Alarm, Cheap Fire A

Alarms Combiaed Dioser- Pall and BElpceric

Aldarmi. Haredy Electric

A, Imiahan

Ammeter. How 1o ks

Anmaciator, Hone-Made

Amqaariom, How b Make e

Arg Ligks, Home-Made

Aihleiics e Y oaog M

A, Young Machsol: Bolds Soc-

pesiiz]
FiaTl, Haodow, How b make
Eatieries, Conmectog to Give any Vol

agw
Fanery, 1Tome-3lads Girezed
Eunery Bwitch
Eumery, Thermn, Flow in Make
Earery I5ais, To Lies £
Bell, 1 Call, with O Wire
Bicnde Foser lod Russing Miadaraee

ratrd
Boat, Puddle, Hiw 10 Make

Heb-Sinl

Heak Sheid, ﬁ:ily Muile

Nracke Saw, Cheag, How 4o Slake
Praring, Flax dor

Catéaes, Jlome-Marde Tver

Chimar, Tiamd, Enisrging with a
Careesrs 1 older, b lend IreCreavms in
Camesrs. Floiures Wikknet

Careesni, Wire to Make

Capirs, Toy,to Discharge by Elactrichy
Card Pagéle, Turmisg

Ciard Trick, Mechisioal

Cards, Mechinizal Trodks with
Chicken Frodor, Alom Clodk

Circalt Beealied lid Diriladvion Colks
Clel-Hewes, Undergproesil

Concle. Tlhes: Wy dor Bl MladelWaik
Compressed Adr Fleedineion, Curliis
Cep andl Sarier Rieck. Hlowr v Mlake
Cep, Ts Halance o & Kidls

Czarerd Il::'r:nn Simple

Diogm sl iCats, To l..-nru Awiy Irsin

\[A BOOK 7ar-
OLDarzY0 Hﬁ

| wlfro fife fo—
|_.ﬂ_=ﬁ'.uj't_!ﬁin§.5 |
WRITTEN S0Y0U CAN|.
UNDERSTAND IT

A prinied feoos-
SOPELULA N NI CHANIC R,

No. 1

J DCIF'THIGHTED

{anrbage Can
Deggs, T Derive Lway
Thesae Chpener, Electsic
Dirmlt Upener., Avfsmailc
Eleziriz Hlee Light Exgesiiment
|.' ectric Ll.llllllﬁ_ Mlimnanire

+ Eawy Expeifmieals =ith
i, Imieresting

- bociracair” o8
l'.lndm—l'hL:l:i!'l Eary Methaod ol

Electroscope, Hew 100 Make
Fire Scrves, Flow 1o Mlake
Foomuley Worl an Home
Part E—Equipment
Part [8=How to Mabe a Maold
Part 110—Nleliing sredl Pouring
Fursaos, Daap Opener for
Fiirgseot Divalt, Alirm Clisk ta Pall 1T7p
Fuirssscs; Simall Beass, To Puikl
':Eul—_'l\.-r\-:. hlllltl".h'lil;‘;l Hllll'l' o Make
il ot o 10 Mlaios
Gaialine Baroer Ber Moded Work
{emar 'Wheohs, Small, To Mlaks Wikkain & Lathe
{rrapm Arbor, How 1o Baiilil
Ceravity Hatseries, Wiy
Cerrcery Memanimdiim, How 1o Maike
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SAVES TIME

TO BUY OR SELL
THE

ABOSTON

KNOWN TO EVERYBODY

WORMN ALL OVER

THE WORLD
MADE WITH jw
CUSHION

RUBBER BUTTOMN

CLASP
OF ANY DEALER, ANYWHERE
or Bample Fair, Cotian, 25, , Bk, 50s,
Malled oo Reselgh of Telee
GEORGE FROST CO.
WAXEARR, BOSTON
OVER 30 YEARS THE STANDARD
L.____ ALWAYS EASY
— 240-EGG IHEI.IBATI]H—'I
FREIGHT PREPAID $ 00 B
Smaller sires muach lower. Fae Iu :
mous Heliance, Simplesi—
snrext—saiest. Metnlcovered:
el I-.\_'H and Lenwp, Dhieliveree] Fros et of
Mizzoori Fiver. north of Tenneasee. Prices
gquated ta points hevond, Write for Free BHk
RELIANCE INCUBATOR CO. Box 585 'FIEEFUHT ILL
E5down. iﬂmunlhl,'”
Near Atlaack: Ciep. 3. Fo Teslve L
TElle ] e "||rr-c-|' thin 15 =i L,
s, Bl l\..!_'\- alikes, mrquat ahry '|Ir.Hl|
|.-\.|n_l-n'l\.rr Fpw Vo
|-c|||--||'|‘- "glr"\irn.l
fipin Lo radlooa ¥ Tl drysu -.-I ¥ihhe ile nnl-\.
Free L st FRAPHA GO, 588 Ay By, Fuiacaiohis, Fa.

GREIDER'S FINE CATALOG

af pare hrod gaolicy, for 1510, 20k pages, Eond.
snmely [Hostrsbed, LW enyraviegs, photos, 30 Hne
aodoresd pintos, doscribes 15 Doed i oar bt lesol Tnmd
and water fowia, gives low prices of stock, sas in B
i bnLogs, | wiltey sonpplies, ste, Cole ndnr far sach
mogth, How e care for poualiry and all defails

aly 10 conts. Boond today

B. H. GREIDER, Bl:m 2, RHEEMS, PA.

50 Colored Post Cards35.
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10 for
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M cents, or
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REVERSIBELE COLLAR COMPANY.
Diepn, (80, Rosbon, Mam.

Among peaple who ean afford luxuries thers s
great demand for a regular supply of feesh oggs.
The fow growers whoenn furnizh them rgﬂl;rlf.r
winber nnd sumser alike, get very high prices,

The Corning Egg-Book

{entitled "%l per Hea per Year™ ). tells how two men. in
pocr healtl, starting four years ago with only ilirey hen
made Troms tleeir [Bte ege-larm a clear profit of mr-rr
12000 [a=t vear. It tells all abowt their coperience
their kilures, their methods, and hawothers, @Ben oF Woms
on with gon ‘| far[hiad, CAfD |||| Tarthilull e |rh it ke
nuienry 10 e siimae way. Motz dedzil lefe owt.

The Corning Egg-Baak 15 snld iy combimnson with the
Farm Jowrmal, Philadelphin, Pa.. apd we have made ar
rupgements o make this
SPFECIAL OFFERr— For 21 0{cash. money arder nr check d
wo will semd postpald the Corning Egp-Boak and 1he Farm
Jdeuraal for 1w visirs, nod American Foultry Advocats
Ewir yesrs, &l Tor SLI L order is sent atonce fa

American Poultry Advocate

725 Hogan Block, Syracuse, N, Y.

Please Wemdion

Popular Wechaiiog
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The largest peri-
. o _ odical published
Mechanical and Scientific Review | devoted exclu-

106 Pages—120 Illustrations Sive]‘i to .genera%
mechanies anc
Data Sheets For Draftsmen seience.
Can be detached for filing

PER COPY Z25c¢ PER YEAR $1.00
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A LIVING FROM POULTRY

$1,500.00 FROM 60 HENS IN TEN MONTHS
ON A CITY LOT 40 FEET SQUARE

{ theaverage poul:

tryman that would

Bee m impesalble,
and when we tell you
that we have actually
done A 31,500 poultry
business with 60 hens
om a corner i the oty
garden 40 feet wide by
il feet long we are
airaply slating facta. 4t
wonld net be pessible
to get such returns by
any one of the systems
of pouliry Kesping 'F'
commended and prac-
teed by the American
peaple, s2ill itisan easy
matter when the new

PHILO
SYSTEM

IS5 ADOFPTED

The Philo System Is Unlike All Other Ways of
Keeping Foultry
and in mamy respects ast the reverse, lc-:n:-rmllhi;dlnn things In Ty work

a1 hawe always been coasidered i unteardol reseis
Eha i hiasil 10 Deliewe willeul socing.

The New System Covers All Branches of the
Work Necessary for Success

fsvm pedeciing ihe breeders o marksitng the prodecs.
e Thot willl Rvith, beaw 5o hasch searly every epp, sl |1 &2 radoo nearly
il gher chichs haichedl hn'lhﬂﬂrrmlru-uumh:lvﬂlh br maks £TEry

thing neosssary io rus the esiness and at less ihan lalf the cosf moguined 5o
tamille shet panbry tresiness b ARy e W e,

Two-Pound Broilers in Eight 'Weels
dare rabeed tu i space of los than a4 sgoere Beod 10 the Beslber, alives silhoit

T vig ol dlse bt paaliy, belaggtigg lebre Uliros Conim
pee posand Abeve the Kighest Maclet eiee, E "

Dy Six Months Old Pullets are Laying at the Rate
of 24 Eggs Each Per Month

ﬂ.lh:rrrlh-n-:t

o & mpace of two sguare feet foresch Hed, Xo green out bores ol aay descrip-
Hoz i bed, and the leod wed 1 feeepanaive an compared with bocd oihers s
==ing.

Our new boak, THE PHila SYeTEM GF POPLTEY KeErmpd, glves f0
persicnium cngarding thess womderful dlsceveriss, with daipls, sap-=o-mder-
szand cervchions ERad are rephl & the patet, =ad |5 pages of 1llpaians vhew-
ing all brapckem ol the wook Ecm g 1o falgh.

My Toear Bl
oy tie paal yoar,

Three rul.l.ﬂill Reastera, Ten w-.h d

Pl —0 wani 10 el vom haw pleased [ am #iih my us of tha Fhlle §

Don't Let the Chicks Die in the Shell

Chree ol oair secaers of Siccess B 1o saee all dhe chickess har are Tully dereh-
opeil a8 hasching vimes, whether they can crack the glell v ned. 10 & & slorple
irick amid Teeliesved 1o T the scerct of e arciom sxd Chinces which
euabled them v sell the chickd o1 voeents a dogea.

Chicken Feed at 15 Cents a Bushel

Oy booke dnlin hew o make the bent greva inod with bod i3 teouhe, ansd

hare a rupply any day in ihe yrr, wizter ar summer,. It 33 just a8 =

v te grt & binge spg yeld whhoot green iood ax e to keep 3 cow
writhort hay o [eSdar,

Our Mew Brooder Saves 2 Cents on Each Chicken
Msirstay op e

N lamp peqefesd, Mo deages of chilhag. e-&gn
chickens ot with brooders wsing langs or say kind ol They wbe heep
all the Jice off b chickens satonatically or kill aay that may 1= oo thrm
Ir'hH.l 'p\]-l-'.l:d ity ket Terssder . Ot Dsik piees full plens and the rdighe s inke

il i thici,  0ee fan ensily Le frmle in o hower ot & coit of 29 o 50 CENTS

Testimonials
Elmira, ¥, Y., I::I:b:rhlr e, 18,
3lr E. . Tia, Fimdn, 8. F.

T3car Sir =0 doubd you will ke bteneted to lrem ol cor mocess f20 keep-
Ing peubry by ibe Fhilo Syriem. (hur dnd year's wark §8 oow nearly com-
e, 11 has piven us an Income o over 2L DD oo plx . pedi gres teenx aad ¢
ong cogierel. Had we undemstocd e work as well sm we onw oo abior o
Yoo s axpariemce, woroald pisily e made 1000 03 lrem the gte e, 1z
adlEtion o the paokis Brm ke aoile of pecdipeea chikkes, we have clared aver
Fool, 0l runsiag cur haichery plant, cozalsiing of 26 Cyvch Maichers. We =6
phoaserl with therewalts, anil rzpect o do bettee the coming year

Wik bewt wivkam, we are, very troly yours, LMV C. P Gosxirich.

Yalley Falls, ™. 7., Bept, 10, 545,
m dur-

The Sawli Jakl cxcepticasdly well in the Mew Eoomowy eoop,. moch betler in

projariton. then thmes in my old style Bomc.  The oclcs breodor b dolned the prablom far net
<f palning eatre pardy chick

5. 1 mmogolnp sete yuur nethiels more exfemdroy Bis comoeg year.

Whahing you duceesa, 1 am,
Smeerely e,  1Rer1 B B Templer.
Apedl td, 1,

Birithh Britaln, Conii.,

Mp, B 1. Thia Hmim, 5. Y.

Tamar Sir r=E tonm Sollowed your evitem as dlose as 1 coedd ; e povndl s o complede seooria.  EE
ithere cam B any ieprovsmess on malure, yeur
spuinm was lart Liecymbser,
o yoer broodem uet ol dear, ard 83 1he age of three mordhe € eoldd them st 2% conls s porsl.
fhn overaped i Fa. mch; and the mas 1 sokd them to wabld they e dhe foed e
b warms all | can spare Ihll BEXAAIM,

Send £1.00 direct to the

rind. The firsf experience 1 basl weith oner
chicks urder two hens, et them o sean as laiched in enc
They
EVCT B

¥ours traly, A. E. Nehan.

of the lotest revised edition
relurn mail

I hatched 17

uhliiher and &

af the book will be sent you

E. R. PHILO, Publisher, 248 Third 5t., ELMIRA, N. Y.

Pléase Mention Populor Meokdmdca
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The Things Y ou | EEIIREITE

imrice, duties and methods of the wvarons deperimeni,
relathoig of evecmilie benls and geseral precedare.

Can’t DO \ Modern Accounting |

Aoy pracice of different fomnd of beskEsspiag,
blgher oocw:lig, cosf accoonting  epecialimed
apstrEs and forms for aE lnes of

Commercial Law

1o riptenand exiegrrastli b Bl nedd - SriceiSHaa 8
gerparaton afxiny, coaftrecin, miea, corioms, halls
MRt parnerstips, promise, mrerd rersi s, €5

are the things that will keep vou down. You can \
measure your progress by your mastery of the things
connected with the business you follow.

And wou alone are responsible for what you éan't do—for what el
you don't koow about business.  The most prwctical knowledge yon I|. An. vacint rl‘lg

need io any department of businesa is brought within your reach by the Disties kit phethods of the andlioe, peins
el amdl peadust of the iadit

e ' / “Stenography
Correspondence /A Scnossr

- i f wenling, w‘:ﬁ:ﬂ:
Business Courses /et

e o peivese
ST,

of the American School. Not only easy Jff AN EFFICIENT
but practical. For these courses will BUSINESS MAN
take you through any line of work Start mda—}, striking from your personl
vou wish to master just as you would Jff records those things you can’t do—thase
learn it by actual experience. And things you can't do as well as someone else.

. . Keen, broad business efficiency is within
only your idle hours are required.

) ' - your power—tralning iz all you need. ﬁndl
While you are holding your grip JJf the best of training—practical, broad and
on your present position and

business-like —is within your reach—mnow.
- . The New Business Courses of the American
salary, you can quietly qualify
yourself for the place above

School are clean-cut diagrams of the best I:usi-;
ness methods==drawn by experienced men from
b you—or for a transfer to
b, the department that

actual business practice and handled by the most
practical correspondence instructors in the world.

e/ The American
Want g% salaries than

ToKnow ¥ //School of Correspondence

estnblished 14 years agn, is today the most solid, soccessiul institu-
tion of peail-teaching in existence, [is technical courses are recogmized
by the most succeasful men, its advisory help s sought by practical men,
it instruction i3 used by university graduates as well as by beginners.
And the same practical orgunization and methods that have accom-
plished these results, and the 14 vears of experience, is now directed
to putting the [m:lh1=ms of Modern Business on a basis to be quickly
and easily mastered by correspondence-study.

how your course
will help me to a beter
position by qualifving me
for (check Course that in

terests you)—

+ - - - Sporage + =+ Anchiter]

+-+ - Aeowantust «. « .Civil Englabie Won't You Test Its Value?
a was Gasl Aoomiand ----Mh]fliﬂ'
P Mr—— ... Mechamical Eagireer In the synopsis of coursed at the upper eormer of this

v Cerifed Pablic hecsaniaal . . .. Sanitsry Bagiir p?: are things ¥ou can’t do now —things you

of't know now, but things which you can do and
can know if yvou will accept our help, I
If you will send this coupon now, you may

teat and prove the matter for yourself, Are
not the possibilities worth the making of this
mmple test ¥ Make up your mind now to
C et e e e e AN R EEATE R A EAa R e gd e find out — send the coupon.

-------------------------------------------------------- AMERICAN SCHOOL of CORRESPONDENCE
CHICAGD, I 5 A,

Elease Mentian Popular Mechanics
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Combination
Automobile
and Motorcycle

The Emall Wheels EKeep Machine Upright When at a Srandstill

A motoreyele that 1s as much a small
but healthy automobile as it 15 a motor-
evele has been evolved by combining
several features of both. The machine
15 the property of a Los Angeles in-
ventor, and its actual automobile parts
are its two large wheels, the steering
wheel, and the bucket zeat. The pair
of little wheels seen in the illustration
are to keep the machine upright when
it is brought to a stop. These are ar-

ranged in such a manner that pulling
the steering wheel down into position
for steering lifts them a couple of
inches off the ground. When a stop is
to be made, the steering wheel and post
15 pushed forward and the Little wheels
come in contact with the road surface
again.

The 2-cylinder, 10-hp. engine drives
the curious vehicle at a speed of from
4 to 40 miles an hour,
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The Turpel Thicugh the Andes

THE TUNNEL
THROUGH THE
ANDES

The recent completion
of the 10,000-ft. tunnel
whichcutsits way
throngh the Andes and
connects the Atlantic and
Pacific oceans by railroad
provides an unbroken line
between Buenos Ayres on
one edge of the continent
and Valparaisoat the
other,

he task of constructing
the tunnel was one of the
most difficult in railroad
history. At the great ele-
vation of 10,500 fr. above
gea level the air was found
g0 rarcfied that the use of
steam locomotives in the
construction work was
found difficult, and com-
pressed  air  locomotives
had to be used., The work
of eonstruction was com-
menced about four vears
ago,

RAPID CABLE
SERVICE

Owing to the five hours'
difference between New
York and London time,
the English stock ex-
change closes just an hour
after the American ex-
change opens. Conse-
quently it 1s of the utmost
importance that inter-
committtication  between
the two ereat financial
centers be as rapid as pos-
sible.

How the cahble station
in the London exchange
meets this condition is in-
teresting. In the opera-
ting room the receiving
and transmitting appara-
tus is arranged g:r duplex
working with Morse re-
corders, and communi-
cates through repeating
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stations with Ireland, whence the cables
run to Newioundland and on to New
York. In the ordinary course of com-
munication only one set of apparatus is
in use, the other being held in reserve,
with operators at all four. The cable-
grams are short, and the addresses are
often only one letter. The messages
are received and written down by ear,
are instantly passed to the decoding
room, and thence are shot through
tubes to the Hoor of the exchange and
the court. Two receiving operators are
gtationed at each instrument, and as
soon as one message is taken down by
one operator, the other is writing down
the next message. As many as 200
messages have been taken down in this
manner in 10 minutes, which is said to
be the quickest receiving ever recorded.

An Teproved Mine Stretcher

COAL TRAIN A MILE LONG

The longest loaded siring of railroad
cars ever pulled by one engine passed
over the Virginia railroad between
Roanoke, Va., and Norfolk recently. It
consisted of 120 steel coal cars, cach 44
ft. long, and each loaded with 30 tons
of coal, From the cowcatcher of the en-
zine to the rear of the caboose, the train
measured 60 ft. more than a mile long,
and the value of the load was $18,000.

The coal carrying roads of the east
have all been striving to make new
records for trains drawn by one loco-
motive during the past year. DBefore
the record run above mentioned, a New
York Central engine was leading in
the competition, having hauled a train
of 108 loaded 50-ton coal cars over the

Pennsylvania division between Clear-
field and Awvis, a distance of 103 miles.
Still another heavy run was recorded
when the Virginian Railroad hauled a
train of 107 such cars from Victoria to
Sewall's Point, Virginia, a distance of
125 miles,

OXYGEN-EQUIPPED MINE
STRETCHER

It sometimes happens in mine dis-
asters that miners are rescued from
gas-filled levels in such a weak or in-
jured condition that stretchers must be
employved for their removal, For just
such conditions 1s this oxygen-equipped
stretcher provided. Attached to one
end are the oxygen tanks, and the hel-
met is a canvas sack into which the
injured man'’s head and shoulders are
placed. The opening of the bag can
then be tightly laced or strapped
around the waist.
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Courtesy Dollsr Maokoe

Monster Steel Cylinder on Three Cars

=HIPPING 130-FT. PIPE IN ONE
PIECE

The ﬁ]til}[llug of this great length of
stecl cylinder in one plece necessitated
much scheming and at least one special
flat car. Although 130 it. long, 15 ft. in
diameter, and weighing nearly 100 tons,
it was safely mounted on three flat cars
and transported from Chicage to a
point in Missouri, but the feat re-
quired special swivel saddles to rest the
eylinder in, one flat car 60 ft. long, and
two flat cars each 40 ft. long. The
saddles were made to swivel s0 as to
allow the ecars .and pipes to round
curves, the center car acting only as an

idler. This car was a spectal ordered
from 5t. Louis,

The eylinder, which is made of 34-in.
plate, 15 to be used as a cement kiln,
and when in use will be rotated at a
speed of six revolutions per minute.
It will revolve within two heavy cast-
steel riding rings, located near each
e,

AUTOMOBILE STREET-CAR

A suburban railway which connects
New Orleans and Mandeville has the
ordinary roadway used by electric rail-
ways, but its rolling-stock consists of
epecially designed steam automobiles,
railway wheels taking the
place of the usnal pneu-
matic tire wheels, and a
coach or bus type of body
taking the place of the
ordimary truck hody,

The line iz 16 miles long,
the seating capacity of
each of the cars nsed 15 22
passengers, and each car
is T:-r:‘n'i-ﬂt-.’l with a ﬂl'l'-]l]:r.
ttn;;inc. The eost of main-
taining such a line iz said

A Ekeam Auto as Suburban Car

to effect a saving over the
ffgu]af electric  railway
maintenance,
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GAMES AND ATHLETIC SPORTS FOR THE ELIND

Throwing the Hammer

That the affliction of being blind does
not make impossible the participation
in athletics by members of blind edu-
cational institutions with their more
blessed brothers of the ordinary pre-
paratory &chool and college is being
continually borne out,

The Kentucky institution for the
education of the blind has had a foot-

Blind Girl's

ball team that proved itseli eapable of
winning games from many less-afflicted
teams of the same weight, while a re-
cent issue of this magazime described
in illustration and story the method by

which blind athletes run races. The

Buff
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accompanying illustrations show blind
students in the standing broad jump,
throwing the hammer, and putting the
shot at the Pennsylvania institution
for the instruction of the blind. An-

" Bunding

other illustration shows girl students
playing a game of “blind man’s buff”
in the cloister of the college. This is
the genuine game, through the regret-
table fact that a handkerchief is not re-
quired to make the game |}ﬂ55ih1&.

NON-TIPPING LAMP

To eall this lamp “non-tipping”
would seem paradoxical, because it may
be tipped as far as one pleases, but the
point is that it
cannot he tipped
completely  over
unless  the t:ip-
ping force 15 sus-
tained and ex-
erted continu-
ously. Its base
iz in the form of
a half globe and
the bottom is
weighted so that
the lamp will tip
just so far and
then antomatically right itself. ©Of
course, if struck hard enough, it will
go completely over, but a moment later
it swings back onto its base again.

It is designed especially for bed-
rooms, an ordinary lamp on a table or
chair beside the bed 'being considered
dangerous.

Braad Jump
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WHISKY REGAINED FROM
EARRELS

A Ciocinnati concern that deals in .
old barrels finds considerable profit in -

turning over the whisky barrels re-
ceived to a distillery. There the barrels
are filled with steam under a slight
pressure, which draws out the con-
siderable quantity of whisky the wood
has absorbed, The resultant liquor is
then re-distilled, S

The distillery simply rents the bar-
rels long enough to gain from them the
whisky they ahsorbed, and then re-
turna them to the old-barrel dealer, who
receives 30 cents per barrel as his
considleration,

THE "UTAH,” NEW QUEEN OF
AMERICAN NAVY

The newest of cur "largest and most
powerful”™ battleships iz now a huge
floating workshop in which hundreds
of mechanics and electricians are en-
gaged. The “Utah™ was launched re-
cently at Camden, N. ]., but the evolu-
tion of the great steel hull into a real
fighting ship, fully equipped, and ready
for commission, is still a matter of
many months, She is the Gith of the
all-big-gun ships of the United States
Navy to be launched, and is credited
with the distinetion of being the most
formidable yet. There are two ships
in the new program of battleship con-

_struction which will surpass her, how-
EVEr.
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Ueqormaghe, 1. e Walter Hull

The “Usah,” Dur Largest Sea Fighter, Just Before the Launching

The “Utah™ 15 510 fr. in length on
the load water line, 88 ft. in hreadth
and will have a displacement of 21,823
tons, She is expected to make a speed

of 209 knots,

The main battery will
consist of ten

12-in, and sixteen 5-in.
runs., The larger guns will be placed in
five turrets, two of which will be for-

09
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ward, one amidships, and two aft. She

will also have two 21-in. submerged
torpedo tubes,

Ten turbines, six for ahead and four
for astern, capable of developing 28.-
000 hp., will be installed. Coal or «il

may be nsed as fuel.
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THE IMMUTAELE LAW OF
PROGRESS

That a man must move forward or
move backward, that he cannot stand
still and hold his place in a progressive
world, 15 an axiom, which, applied in

HNew Use I'nra-'hln:

SKEEING BEHIND MOTOR-
CYCLE

Skeeing iz a sport for hilly country,
or in places where great chutes have
been erected for the purpose, but that
skees provide the American boy with
diversions other than intended is shown
by the accompanying illustration.
Skees are also excellent substitutes for
sleds in catching rides on wehicles of
any nature,

INGENIOUS LEMON SQUEEZER

Many devices have been invented
with which to squeeze the juice from
half lemons, but
this little clip is
designed to press
the juice from the
sections into
which a lemon is
cut for serving
with tea, oysters,
ete. It keepz the
fingers from being
soiled, and the
desired instead of
tablecloth.

juice drops where
squirting over the

an abstract manner, is easily under-
stood. The world moves ahead under
the feet of the man who iz marking
time, and whose back is turned to ad-
vancement.

Mo army ever won a great battle by
marking time indefinitely. Ewverything
in the world must advance or retro-
erade.

The application of thiz law was
brought out in a strikingly clear man-
ner recently by the manager of a large
and successful hostelry, according to
the Hotel World.

The manager had succeeded in mak-
ing for the hotel a reputation second
to none. His innovations were criti-
cized by some of his heads of depart-
ments, but the manager understood his
business. His chief elerk had held his

sition for five vears and was a faith-
ul, reliable, but self-satisfied employe.

His self-satisfaction was his down-
fall. He was dizcharged.

“You have heen filling the position
with ability and fidelity,” said the man-
ager in dismissing him, “You are about
as good a man in your position as ever,
but no hetter. Ewverything with you
has become a matter of habit. You
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are like an automaton, a machine, and
this fact helps to make you reliable. It
is of great value to this business to have
a man 2o reliable and trustworthy in
so important a position.

“But I am improving the hatel, in-
troducing new features, new methods
of management. I must have a man
who is not the same today as he was
five vearz ago, [ need a man who jm'n!-i
in the spirit which I am tryving to
arounse, You are not. You are not
welcoming new ideas, not taking the
initiative in any new line of thought or
endeavor that means improvement.
You are altogether too well satizsfied,
willing to go along i the same old
wav, day after day. No man can take
this attitude and not retrograde.

“You see, you have done nothing
that serionsly unfitzs you for the posi-
tion you have so long filled, but in line
with my endeavor you do not recognize
or appreciate the effort I am making
here to keep things up to the front, and
vou do not think along that line suffi-
ciently to give me that co-operation,
assistance and support which I must
have from the heads of the depart-
ments."

And the chief clerk knew the man-
ager was right.

RAILWAY CAR OVEEGROWN BY
TREE
One of the most novel relics of the

period during which France attempted
to build the Panama Canal, as well as
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Tree That Embraces a Railway Car

one of the most remarkable instances
of perverted tree growth ever recorded,
15 shown in this illustration. It iz a
tropical tree that completely overgrew
a railway car that had been worn out
and cast aside. As the firat cars were
taken to the Isthmus not more than 26
vears ago, the tree must have grown in
less than that time.

MODEL OF SPOKANE BRIDGE

Some time ago mention was made in
this magazine of the proposed rein-
forced concrete bridge at Spokane,
Wash., which 15 to have the longest
arch of any bridge of the type yet con-
structed.  This illustration shows a
“marblecrete” model of the bridge ex-
ecuted by Walter O. Brown., The
main arch is to have a span of 281 ii.

Unlike the majority of bridge models,
which are backed up, and show only
the face lines, this model is an exact
reproduction 1n every detail.

To Be Largest Concrete Afch ¥
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i ELLO, John, vou're looking well
today,"” 18 the morning salutation
a man in New York may make to his
friecnd in Chicago over the television-
telephone within a few years,

And that will be no joke either.

For the possibility of being able to see
the person with whom vou are talking on
the long-distance telephone iz no sdie
dream. It has passed the stage of a
Jules Verne prophecy, for while the fa-
mous French author conceived wonder-
ful inventions in his fertile imagination,
science has actually made a brilliant be-
ginning in the transmission of vision, and
it is already with uvs.

The realization of the procesz as
one of the useful arts is but a matter

Used at the Tranamsitting
Mirror, Lamps. Object .H.lt.ll:h:tl

Ep.lrltu: End,

ﬂ'h:lml:bﬁ
to Sia and the Lens Which Fro
ject onto Selenium Frame, Which

cka Tena ¢ ol
s Cover

Oh-
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The Transmission of

French and German Scientists Make Remarkable Progress
in Sending of Images—Success Assured by Brilliant
Beginning — Many Wonderful Possibilities
Opened Up by New Art

of continued development. A few at-
tempts have already been made at
sending photographs over the wire,
and while the result has not been all
that could be wished, has served to
demonstrate the practicability of the
process. A wvista of wonderful possi-
bilities is opened by the advances made
m  television and photo-telegraphy.
And it must be kept in mind that there

L
o

\lu
3 |
o -
"M'T.H

Dviagram 3howing How Image Is Transs

is a radical difference between the two
systems. While television aims to
transmit either photographs or living
images, the other i1s meant to send
photographs only. s

In Europe a new international figure
springs into fame in a day, Simultane-
ously with the appearance of the news
in the daily papers of the United States
his photograph is published. The
cable which bears the dispatch telling
the story may be used to transmit the
man's image. Or it may yet come by
wireless.

A crime has been committed. Cuick
action on the part of the police of the
entire country is necessary to appre-
hend the perpetrator. Within a few
hours his photograph is in the hands
of the police of San Francisco as well
as New York, and his chances of escape
are small. Just as the great press as-
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Vision by Electricity

Selenium, an Element Which Conducts Electricity Only
When Subjected to Light, the Secret of Discover-
ies—Shades Translated into Currents
and Back to Shades

sociations now distribute the news of
the world they may furnish the daily
papers with photographs.

The idea of transmitting vision has
attracted scientists for years and in
many countries they are striving to
solve the problem. Earnest Ruhmer,
a distinguished electrician of Berlin,
has been working on it for a long time
and has perfected a system which he

mitted from Sending Station to Receiver

will exhibit at Prussels thiz vear.
Working along almost identical lines
are George Rignoux and M. A. Four-
nier, of France.

The secret of both efforts rests in
the almost human powers of selenium,
a nonmetallic element, analogous to sul-
phur in its compounds. It offers a very
feeble resistance to electric currents if
it 15 subjected to light, a powerful re-
sistance if not lighted, and degrees of
resistance corresponding with the de-
grees of light.

The element which plays such an
all-important part in the new art was
discovered by Johann Berzelius, a re-
nowned Swedish chemist, in 1817, To
him we are also indebted for the dis-
covery of thorium and cerinm as well
as for many of the analytical processes
now in wse. Though not very abun-
dant in nature, the element enters mto
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The Letter “E" ap Received

the composition of many minerals and
has been found in the free state in cer-
tain parts of Mexico.

Rignoux and Fournier have two sets
of instruments. The first is for demon-
stration omly, establishing the prin-
ciple, but having too many wires to be
practical, The zecond has two wires
only, one for the varving currents car-
r}-inj,: the Ema;::; of the ﬂhfm;t sent, and
the other to regulate the operation of
the instruments of both ends.

Stripped of the maze of technical
terms in which such an intricate clec-
tro-chemical process iz generally -
meshed it may be deseribed as a
method by which the varving shades
of a black and white object may he
taken, piece by piece, and transmitted
by means of currents corresponding in

The Frame with Selenium Cells, Wires Connecting
with Each Cell
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strength with their shades to a re-
ceiver which retranslates the currents
back to the shades and places them in
their original positions.

The diagram in the center of the
page will aid in a better understanding
of the process. At the transmitting
station 15 a frame provided with cells
of selenium. By means of a strong
light {L), a mirror (M), and a lens (1),
the image of the object () is pro-
jected on the selenium cell frame (T).
The cells on which the light falls per-
mit a current of electricity to pass, but
the cells which are not lighted by the
projected image resist the passage of
electricity and there is no current.

Each cell iz connected with a wire.
A collector, (C) receives each wireina
separate confine. On the inside a
wheel turns wvery rapidly, gathering
the currents of the wires in turn and
transmitting them over the single wire
connecting the sending and receiving
instruments. This wire 13 thus inces-
eanily traveled by many variations of
current. The problem is to collect
them as fast as they are shot over the
wire, transform the currents to shades
of black and white, and put them in
their respective places in relation to the
whaole object, transforming them from
electrical to luminous vibrations.

Rignoux and Fournier accomplish
this in the following manner:

At the receiving station there is a
luminous source (Ej. the rays of which
are polarized by the prism of a Nicol
polarizer (n), pass through a tube of
carbonate of sulphur (i), placed in the
middle of a bobbin for rotatory mag-
netic polarization (B), and a prism an-
alvzer (n'). The light is more or less
abundant in proportion to the current,
which at that moment comes over the
wire to the bobbin. These luminous
vibrations are received upon a disc with
mirrors (1), the rotation of which is
regulated to coincide with the rota-
tion of the collector at the transmitting
station by means of the special wire,
This gives to the mirrors (M) certain
positions in order that each luminous
vibration may be reflected in its turn
in correct position upon the screen (E).

The currents are received, one after
another, in rapid succession, and placed
until the entire image of the object
sent has heen again set up.

With such a beginning it is only
necessary to increase the number of
gelenium cells in the frame until there
are thousands of them, so that the
transmission of the image of a person
standing in front of the instrument will
be possible. Omnce the process has
reached such a stage of development
the transmission of color may follow
just as color I:hn‘tngraph}r has evalved
from its mother art,

This esxtracrdinary ilhestration is a snap-shot taben from the declke of a sister ship while a sguadron of

the British navy was steaming through a heavy sea
while at the aame moment
deck under hundreds ef sans of water,

# crest of the wawe burst over her,

A swell c.m.zg:t H. M. B "Pegasus" and lifted her op

urying everything forward of the quarter

=
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THREE NATIONS MAY RACE
FOR SOUTH POLE

Regardless of the fact that the en-
tire world presumed that the United
mtates would be satished with the
honor of reaching the North Fole, it
is= now probable that an Antarctic
expedition iz 1o be launched under the
auspices of the Natiomal Geographic
Society of Washington. I this is the
case, the world will 2oon see England,
France, and the United States strug-
gling to reach the goal

France is already represented some-
where within the Antarctic zone by
Dir. Jean Charcot, whe =ziled from Rio
de, Janeiro in 1908, 210 England is
gsending an expedition under Captain
Sootkt,

HUGE LOCOMOTIVE WITH CAB
IN FRONT

When two oil-burning, Mallet com-
pound locomotives were delivered to
the Southern Pacific system last year
this magazine described them as the
largrest and most powerful locomotives
in the world, and drew attention to the
newest features of their construction.

These huge locomotives proved so
apccessinl that 16 more were ordered,
and in the completion of these has been
introduced still another feature quite
revolutionary  in steam-locomotive
practice, although usunally adopted in
the construction of electric locomotives,

Thiz feature is none other than the
placing of the firehox and engine cab
foremost mnstead of at the rear of the
boiler. The tender, however, iz at the
rear, which, with oil as a fuel, involved
no serious difficulty.  The purpose of
this radical change is to have the en-
gine crew 1n such a pozition az will af-

-]
et
L=l

Yiew of Cab from the Front

ford them the clearest view of the track,
a most excellent practice, especially
\'L']'II;:TI: TNIMCTON S CUryes, I:'I.'I.'I'I.'IIl.,‘:.l!-i1 :-l]ld
snowszsheds abound.

The cab, which is entirely inclosed,
15 fitted with sliding windows and 18
entered by side doors reached by suit-
able ladders. A side wview of the loco-
motive would give to the casual ohb-
server the idea that by some mistake
the tender was fastened to the front of
the engine inztead of the rear, hut a
closer obzervation would bring home
the fact that what has always heen the
forward end of a steam locomotive has
in this mstance hecome the rear.

The illustrations show the appear-
ance of the locomotive from side and
front views,

A olass factory at Baccara, France,
haz produced a new olass that will not
break. The composition of the zlass is
heated to boiling point and then is
plunged into water bronght to a freez-
ing point, The glass will he used for
safety lamp tubes,

a8 &4

Bide Wiew of Inverted Locomoive
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How the Government is Solving Our Fuel Problem
By GEURGE OTIS SMITH, Iirector U, 5, Geological Survey

in its importance than that of ouer fnel seppiy.
the leading firure in the efort of the Government
on tle subiect mre golden.
10, has issued the follewing warming i
to comfrm a statement froogpacianly  noeie In seposts of the B, 5,
meeitl ol coal mining properties is far in advance and in excess of the present revuiremente—an.|
emphazize the need of some kind of state o lederal cesteietion i the fntocst of the sajeiy of life and
af the eomscrvation of cur materda] resowrees")

{Editar’s XNote—There is probably o guestion confronting the [eised Siates more Tar-reaching
Me, Smith, as director of the Geological Swurvey, s
1 mdve the pro'lem, and conssjuently kis words
Hince his article was received. the Survey, reviewing the work af the yeas
S“Hiports receaved from all of the coal mining regions jend
teeelapical Survev—that the develap.

1l fuel problem today s much
more clearly understood by con-
sumers of coal and the general public

than ever before.
The general
apathy on this
queation has given
way to an inguir-
ing mood. The
fquestions now be-
ing asked are,
"How long will
the coal last?
What will the
country do if coal
gets scarce,
or  becomes  ex-
hausted #
Anumher of
factors are re-
sponsible for this
reneral  awaken-
ing on the part of
the public. Alost
prominent of
theze were the
statements made
by the Geological
survey, showing
that the coal pro-
duction in the
mited States has
doubled each dec-
ade ; that the pro-
duction i 1908
woa s A06000 ()
tons; that  the

waste in the mining of this coal was be-
tween 225,000 0Kk and 250,000,000 tons ;
that according to the best authorities,
the easily accessible coal may be
exhausted about the middle of the

next century.

George Otis Smich

This latter statement, of course, is
contingent vpon a great many things
that may happen in the future. It 15

expected that, as
time passes, power-
iul extraneous in-
Muences will come
far hear on  coal
production, and, as
far as can bhe seen,
all except possible
exporis, are m fa-
vor of 1|:ngﬂ1r::r|irlg
the life of the sup-
plv. As soom as
the end appears in
sight, the price will
rize and production
dimimsh, and that
progressively, This
interference with
the law of decreas-
ing increase, pro-
duced by growing
scarcity, will of
course prolong the
life of onr coal re-
serves, but at the
same time will
greatly hamper the
industries depenc-
ent on this fuel,
The estimate as
to the time of ex-
havustion of the
coal was made in
behalf of the Con-

servation Commission, which held its im-
portant meeting the early part of this
year, the deliberation of this mecting
serving to bring before the public in a
more forcible manner than ever before,

the seriouzness of the situation, and the

-
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necessity for some remedy,  Tncidentally,
the threatened exhaustion of the ecoal
brovight out the power possibilities that
lie in the waterways of the country, and
also supggested other means of producing
'[III:]".'."I':'I'.

All of this has resulted in a vigorous
demand for more mformation concern-
ing coal, and how it may be vtilized. It
has resulted also in focusing attention
upon the coal lands still owned by the
Federal Government in the western
atates, and also in Alaska. Thiz public
demand for information has brought
it the estimated values of the rich
coal lands in Alaska, and has shown
the efforts being made by the Federal
overnment to classify the coal lands
of the west according to their values.
All of this, of course, has been known
to the officers of the government, and
the momentousness of the problem re-
alized, but the revelations to the pab-
lic have been almost amazimg, and have
assured the hearty co-operation of the
public in the conservation of the wval-
uable mining lands syl in the public
dormain,

The public have not stopped at this,
but have taken up the solution of at
least one phase of the problem them-
selves, the uttlization of coal. They
have shown intense interest in the
work being done by the Geological
Survey testing station at Pittsburg,
where coal is being tested under boil-
ers, in the gas producer to operate gas
engines and in the form of briguets.
The tests on the gas engines, showing
the development of a horsepower on
ome-third as muoch coal as iz uzed in
the average steam engine has attracted
much attention, and has resulted in the
installation of quite a number of large
gas engines throughout the country.
This will undoubtedly be one factor in
conserving the fuel supply, The test-
ing of coal under boilers has shown the
operators of steam engines how much
better results can be obtained than they
thought were pos=ible. which will also
prove a factor in saving the coal. The
briguetting tests, showing the possi-
ity of coking the lignite of the west,
which from itz nature, cannot stand
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transportation, and is, therefore, prac-
tically tseless, have called forth much
favorable comment from that section
of the country. If the experiments
are successiul, a large part of the west
will be given a fuel supply which never
could be depended upon before,

For some time the Federal Govern-
ment hasz been purchasing most of its
fuel on what is known as the British
thermal unit basis, or aceording to its
heating wvalue, In the past, and even
taday, in a great many instances coal
is being purchased by manufacturers
and others on the reputation of the
dealer, a method that has proven very
unsatisfactory ; in fact, it has been de-
clared that the Amencan farmer in
buving fertilizer exercizes more care,
for he demands a chemieal analysis of
the fertilizer before he consents to pay
for it. This new method has spread
over the country, and according to
many who are now purchasing their
fuel on the heat basis, they have saved
money by getting coal surtable for their
furnaces and paving for just what they
got.  Before they adopted this basis,
they often paid for coal which was un-
desirable and wunfit for their furnaces,
and there was no redress. Under the
H, t. u. basis, if the dealer supplies coal
with more heat units and less ash than
12 called for in the =zpecifications, he
etz a premium, If the heat units are
less, and the ash 158 more, there 15 a
penalty.,  Certain municipal depart-
ments in New York and Boston are
now purchasing their coal on this ba-
515, and New York shows one instance
where the purchase of the highest
priced eoal in three bids offered, ac-
tually saved the eity several thonsand
dollars in the heat units that were
delivered.

So great has been the interest in the
fuel problem in general that the Bos-
ton Chamber of Commerce appointed
a committee of experts sometime ago,
which went into the guestion thor-
oughly, detailing the number of tons
consumed in the New England States,
the cost of this coal at the mines, the
cost of transportation and a full de-
seription of the method of buying on
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the British thermal unit basis. Other
cities throughout the country are now
taking up thizs question and many of
the large eorporations are now buying
their coal according to the heat units
it contains. Altogether, the people’s
awakened interest in the fuel problem
will undonbtedly result in a greater
conservation of the supply than other-
wize would have been possible,

POPULAR MECHANICS

first of the two passenger cars, for-
tunately of the long type, spanned it
as shown by the illustration. The only
passenger in the first car was an old
tﬂd}r wlio &S::ﬂp::c‘l with hardly a scratch.
The engineer and fireman were both
shot out of the cab but landed so safely
that they were both at work a few
minutes later rescuing the passengers
from the two cars,

Frightiul Appescing, But Non-Fatal Wreck

AUSTRALIAN TRAIN WRECK

That a train wreck of this nature ean
oceur without anyone being killed or
even badly injured surpasses all won-
ders, vet railroad history has chronicled
many such. This accident took place
on a bridge which spanned a creck near
Clunes, on the line between DBallarat
and Maryborough, Australia, A flood
in the creek caused part of the bridge
to .:r::nll:tps-eJ with the result that the
next train over it, running in the dark,
was wrecked., The engine and tender
completely jumped the gap, while the

Colriesy Agstralasian Troavellag

MEASURING THE HEAT OF SUN
AND STARS

The two novel instruments shown in
these illustrations are devices for meas-
uring the heat rays which reach the
earth from the heavenly bodies, The
emiall imstrument 5 an clectric ther-
mometer used in the measurement of
the sun's rays. In the base is a ¢lock
mechanism which slowly turns the cvl-
inder so that it will continually face
the sun in its daily travel from east to
west. The rays enter the hole of the
cylinder, and the apparatus within
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measures the heat by means of the elec-
tric wires scen running into its basc.
The mean distance of the sun from
the earth is some 92,500,000 miles, and
its rays reach uz in a little more than
eight minutes. Next to the sun, the
nearest ztar, “Alpha Centauri,” is four
yvears of light travel away, and until re-
cently scientists believed 1t absolutel
impossible to weigh the almost infini-
tesimal fraction of a degree of tem-
perature radiated to the earth from
such a distance. This, however, has
now been made possible by the delicate
mechanism of the tall telescope-like
tube shown in the other illustration.
It is located at the Smithsonian in-
stitute, and through its ingenious ar-
rangement of mirrors the point of light

Becerds the Son's Heat

from a star iz concentrated upon a
thread of platinum as fine as the web
of a spider. Through this thread a cur-
rent of electricity is kept flowing, and
upon the temperature of this thread de-

Meazuring the Heat af o Star

pends the electrical resistance, which is
measured by the most delicate gal-
vanometer 1 the world. This gal-
vanommeter is a miniature concave mir-
ror of the diameter of a pinhead, placed
in the middle of a suspended picee of
spun glass fastened upon a delicate bit
carved from a dragon’s wing. It is, in
fact, a balance, the whole being sus-
pended from a fiber of spun quartz
crystal, 2 ft. in length and of a thick-
ness of 1/1,000 of an inch,

Upon being struck by a ray of star-
light, the temperature of the platinum
thread is changed, the resistance to the
electricity accordingly changes, and
the balance moves., Thus is registered
on the scale the exact amount of heat
that the star radiates to the earth.

The Eastern Indiana hospital for the
insane has been provided with a mov-
ing picture outht, and receives new
films twice a week for the amusement
of its patients,
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EXPERTS APPROVE 14-INCH
GUN

The big, 14-in. gun, over which the
naval critics had quite a controversy
regarding its practicability, has heen
approved by experts after a severe test
at the proving station at Indian Head,
on the Potomac, below Washington,

It is the largest and most powerful
gun for naval vse ever adopted by the
United States, and the experts of the
foreign navies are watching it closely.

The big pun has been described at
length in Popular Mechanicz. It
weighs 63.3 tons and fires a projectile
weighing 1,400 1b. The photograph
reproduced on the opposite page is the
only one taken of it, as the govern-
ment jealously guards its innovations
in weapons,

S —m—

HUGE CABLE REEL

One of the largest cable reels in the
world has just been finished by a con-
cern in San Francisco and wound with
27,000 ft. of cable. The reel 13 25 ft.
long, 14 it. high from base to top of
wheel, and its weight is about 104
tons, the axle alone weighing a little
more than 4 tons. The 27,000 ft. of

To Haold 134 Tons of Cable

cable to be wound upon it weighs ap-
proximately 134 tons, which will make
the weight of the whole cloze to 145
tons.

MYSTERIOUS AEROPLANE
A HOAX

Strange stories of a remarkable aero-
plane which made a trip of 300 miles at

The Waorcester Aeroplane

one flight just to try out the motor,
ascendled miles mto the air without the
slightest effort, and sailed around for
nearly an hour with the motor stopped,
but about which nothing tangible waa
forthcoming, held credulous thousands
of newspaper readers in awe recently.
Expert aviators, however, wanted to
see the data before they would helieve.

For three or four days the papers of
the country scrambled for news of the
mysterions aerial craft which was sup-
posed to belong to a mechanical engi-
neer of Worcester, Mass. Scores of
persons claimed to have seen it darting
through the air at night, being enabled
te follow its eourse by the lights which
it earried, they said. The Worcester
man helped the hoax along by giving
out  interviews, intimating that he
would soon reveal his wonderful secret
to the world.

Then the truth came out.

Jokers had tied lanterns to owls and
releazed them for several nights after
the original yarn about the aeroplane
Was Sprung.
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ESCAPING FROM SUBMARINES

The escape of the crew of a dizabled
submarine is a problem vet to be sat-
isfactorily zolved, but experiments are
being pushed forward in all the na-
vies of the
world  and
at the pres-
ent time
one  meth-
od, at least,
has been
devised
that offers
a fair
chance of

escape,

The ne-
cessity  of
remdering

the crew of
a submarine
indep e n d-
ent of poi-
SOnous gas-
es5, to pre-
serve them
f r om
drowning
in the ves-
sel, and to
provide
means of escape by ascent to the sur-
face, has =so far heen met by numer-
ous air-lock schemes, detachable cham-
bers or lifeboata, and zelf-contained
diving helmets.

Air locks alone are considered of
very little use except in shallow water,
but are deemed essential in connection
with all methods of escape. The air
lock may be a portion of the submarine
cprovided {or the special purpose, but
the general cavity of the vessel itself
15 considered best, If a hole is made
in the submarine at any point below its
top, the water will only enter until the
air, which cannot escape, has been
comprezsed to a pressure that is equal
to that of the water ontside. But, if
the hole is made at the top, the water
will gradually renlace the whole of the
air, unless, as 15 shown in the accom-
panying diagram, bulkheads are ar-

The Helmet and Jacket

ranged to trap the air. These bulk-
heads are made of steel plating, and
drop down three or four feet from the
top of the hull on each side, as would
the partition of a room if built down
from the ceiling instead of up from
the floor. When water enters the sub-
marine from the top, the air is driven
into the pockets thus formed, and, be-
coming sufficiently compressed, keeps
the water out, so that the crew, stand-
ing up, find their heads above the
water.

This kind of air chamber, therefore,
combined with seli-contained air-hel-
mets and jackets, constitutes the surest
method of escape from submarines yet
evolved.

The helmets, as shown in the illus-
trations, are large enough to allow the

head free movement, slope away to At

the shoulders, and are connected to a
short jacket of strong waterproof ma-
terial. In front of the jacket, inside,
is a pocket containing a combined air
purifier and oxygen generator, consist-
g of two small chambers formed in
one case. The chambers are filled with
a substance which, when in contact
with the water vapor of the breath,
gives off pure oxygen gas and forms
a caustic alkali. The alkali takes up
the carbonic acid gas of the respired
breath and forms an alkaline carbonate.
In this way the same air, purified and
re-oxygenated, is vsed over and over
again. The total outfit weighs 16 b,
and folded up occupies a space about
one foot square, Such a helmet is pro-
vided for each member of the crew, and
hangs on a hook in the air pockets
formed by the bulkheads. They can
be put on without assistance m 30
secomnds,

When, in case of accident, a sub-
marine 50 equipped fills with water,
the crew take their positions behind
the bulkheads and pull the jackets and
helmets over their heads, drawing the
jackets tightly around their waistz by
means of a belt. Then, one at a time,
they duck out under the bulkheads
into the water-filled portion of the ves-
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sel, and make their way to the ladder
leading to the conning tower, or, if
necessary, to the torpede hatch, The
water in the vessel, of course, makes
the pressure inside equal to that out-
gide, and when the hatches are opened
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the jacket is sufficient to gently raise
the wearer to the surface, but an ad-
ditional device is also ftted to enable
the wearer, when he reaches the sur-
face, to inflate a Aexible chamber, thus
forming a life belt. This chamber is

Methed of Escape {rom Subemarine—Sketch Bhows Air Pockets Formed by Bulkheads

the members of the crew find no
trouble in gaimning freedom from the
submarine and rising to the surface.
The different stages of the procedure
are clearly shown in the large illustra-
tion, =

The amount of ai- generated within

s |

o 3l
L
-
3
e

in the body of the jacket, and is neces-
SATY because the length of time the air
purther will remain in action 13 limited
to a period of about 30 minutes, after
which period the door of the helmet
must be opened in order to admit fresh
air for breathing. It is obvious, how-
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ever, that, if a man has any chance at
all of escape, he will have reached the
surface within that period after don-
ning the helmet. The reason for not
I1a1.rmg the buoyancy chamber inflated
before reaching the surface is because
weights wonld he necessary to keep
the wearer down until ready to leave
the submarine, and the velocity of the
rige to the surface on the removal of
the weights would be dangerous,

Al 1|:n: submarines of the PBEritish
navy are now equipped with  this
means of escape, which is far superior
to detachable chamhers or life hoats.

goat is placed inside the trap as bait,
and the tiger in 1ts attack upon the
sacrificed animal springs the crude
mechanism that allows the door of the
trap to drop behind him. When the
time comes for the killing of the cap-
tured tiger, armed natives stand about
the door and slay him as he attempts
to escape,

P —

ALL-STEEL RAILWAY CAR

Although many railroad systems are
now heing equipped with steel pas-
senger coaches, the official car for ex-

A Trap for Tiger Catching

MALAY TIGER TRAP

A strong trap, not unlike the ordi-
nary cage rat trap familiar in all parts
of this eountry, but huge i secale and
made of medivm-sized tree trunks
driven into the ground, is used in the
Malay peninsula to catch foraging
tigers.

As a rule, the tigers are left un-
molested by the natives, but when one
of the beasts acquires the habit of visit-
ing a village, such a trap as the illus-
tration shows is built. A live dog or

ecutives of the Pennsylvania road, just
turned out of the shops at Altoona, is
said to be the first all-steel car. Not
one piece of wood was uszed in it.

Its features as an official car are also
interesting, It will have desks, type-
writers, maps, and other office acces-
sories required for carrving on busi-
ness, the object being to enable those
who use it to do their work while
traveling from place to place. The car
will also have telephones that can he
comnected up with the system's lines
wherever it stops.
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" The Aerial Meet
at Los Angeles

Paalhan Soaring Abave Grandseand

LTHOUGH only two of the famons

flying men of the world partici-
I:hltl.'ll mul the list of successinl aero-
planes was limited to five, three aerial
records were broken at the first great
aviation meet held in America. Los
Angeles, Cal., was the scene of the
event, and every day, from the first
flight on Jan. 10, to the last on Tan. 20,
brought forth some startling, spectacu-
lar event,

Louis Paulhan, the great French
aviator, mduced to come to America
with his little company of mechanicians
by a guarantee of 230,000, carried off
the greatest number of honors, and
18,000 in prize money., But although
Glenn Ciirtiss' 11:.-5:1; was not as spec-
tacular, and his prize money but $6,000,
he was a close rival for favor. The for-
mer, daring and boyish, and the latter,
keen and silent, were the two particular
stars who made the meet a success.
The other aviators who flew were
Charles K. Hamilton and Charles F.
Willard, both on Curtizs machines, and
M. Misearol on Paulhan’s monoplane
machine., Paulhan’s second machine,
and the one on which he had the great-
est success, was A Farman biplane, and
this fact draws attention to the differ-

ence in standing of the two men. Cur-
tiss mvented the machine on which he
Hies, and 1= to he reckoned with not
onlv as a daring rider in the skies, but
as an inventor, while Paulhan, although
the machines he uses mav have im-
portant improvements devised by him,
iz famed alone for his aerial feats. His
monoplane is a Blériot machine. Ham-
ilton won 3,500 in prize money, and
Willard %250,

The three great records hroken were
for height, speed with passenger, and
for cross-conntry flight. On Jan, 12
Louis Paunlhan soar e:l to the great alti-
tude of 4,165 feet, while the thousands
of spectators watched in astonishment.
At a height of 1,300 feet he described
a great circle to test the air corrents,
The immense throng expected him to
start down agaimn, but he continued up-
ward mto the dizzy heights, while rec-
ord after record fell beneath him. His
landing, after a period of 50 min. 46 sec.
i the air, was the signal for a great
ovation. Earlier in the dav he had
flown out over the surrounding fields
and trees, and, rising to a height of
about 500 ft., circled around a halloon
in which his wife was sailing.

The world’s record for speed with a
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passenger was made by Curtiss on the
previous day, Jan, 11, With a passen-
per he flew aroond the conrse at a
specd of 55 miles an hour. The eross-
country record was made by Paulhan
! ]:m. 18, The distance of the flight
was 45 miles over trees and fields io
Arcadia, at the base of the Sierra
Madre mountains.  His time was 1 hr,
2 min., and the feat won him the prize
of SO0,

Azide from the aeroplane events,
which were the main features oi the
meet, the spectators were given the
privilege of watching two heavier-than-
air machines and several balloons in
flight. Lincoln Beachey and Hov
Knabenshue operated the dirigible bal-
loons, Chfford Harmon reached an al-
titude of about 10,000 {1, in one of the
non-dingible balloons, and |, 0 Mars
made a distance of 31 miles hefore land-
ng.

From the standpoint of attendance
and enthusiasm, as well as for the ex-
cellence of the flights, the event was
sufficiently gratifving to warrant many
more of like nature. Although two of
the days were rainy and disagreeable,
the paid admissions to the field reached
a total of 176,466, This figure may ap-
pear small when compared to the 20H -
0 people who paid admission on one
day to the aviation field at Rheims, but
it must be remembered that France is
small in territory and has but one cen-
ter, while the United States is long and
broad and has many centers. Thou-
gands of people could not expect to
travel hundreds upon hundreds of miles
from the east, south, aond muddle west
for such an event.

Promptly at one o'clock on Jan, 10,
Curtiss opened the aviation meet with
a machine never before uszed, and cir-
cled part way around the course while
20,0000 peopie cheered, Then Beachey
and Knabenshue appeared, and while
they were moving slowly above the
field, Paulhan made his appearance like
a shot fired ont of a pun. He appeared
suddenly, without warning, and enter-
tained the throng with a few of the
teats for which he is famous. Regard-
less of any measured course, he flew

27

back and forth over the field and the
surrounding  territory,  frankly  de-
lighted at the plaudits he received. He
flew for eight minates, often WavIng
one hand at the crowd, and once re-
leasing both hands from the steering
gear and waving.  The honors of the
day were his, but the next day Curtizs
eclipsed him,

It was on this day, Tan. 11, that Cur-
tiss carried a passenger at a speed of
35 miles an hour, and succeeded in
rising from the ground in 6 275 sec-
cnds. Although Paulhan flew in both
his Blériot monoplane and Farman bi-
]}]ﬂ:]l_'. he could not 'L‘IZ|I.1EL] Ciirtizs, bt
his work was more spectacular, At
one time four machines were flying at
onee, Hamilton and Willard having
joined Currisz and Paulhan in the air.

All other flights made on [an. 12
were forgotten when Paulhan arose to
the altitide of 4,146 fr. On Jan
Willard won a prize of %250 for start-
ing, and landing in a measured space
of 20 fi. OUm Jan. 13, Cortiss won the
£3,0000 prize for the best speed in
romnding the conrse 10 times.  The
digtance wasz 1611 miles, and he ac-
complished it in 28 min, 43 sec. The
closest Paulhan could come to it was
24 min. 5% sec,

One of the most spectacular events
oceurred on Jan, 16, when Curtiss,
Paulhan, and Hamilton, flew in a storm
of wind and rain, describing circles in
daring fashion, and passing above, be-
lovw, and around each other. The race
on the 17th between Paulhan and Ham-
ilton was also exciting while it lasted.
Hamilton made only 12 laps of the
comrse, then had to descend because of
a loose plane. Paulhan staved in the
air 1 hr. 58 min., covering a distance of
TA.7T miles. The last really important
Hight was that by Paulhan on Jan. 19,
winning him the 210,000 prize for his
cross-country trip

A few of the flights made between
attempts to pull down prizes were of
interest and importance for other rea-
sons than speed, distance, or height.
The chief participant in one of these
was Lieut, Paul Beck, of the LI =
army. Flying as a passenger in one of
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Ltz Paulhan
Who Won Many
Frices

View of the Grandstand at the Los Angeles Fiehl

Upper Photegraph Skows Glesn Curtiss in the Machine with Which He Made New Speed Record—
He Is Adjusting Camera to Take Views as He Flies

the biplanes he attempted 1o drop imi-
tation bombs onto a measured piece of
ground from a height of 250 or 300 ft.
None of the bombs struck the desired
gpot, but they landed close enough to
prove that a ship could be struck in
sich manner, if the aeroplane were not
first destroyved by gun fire,

{On other days Paulhan used his ma-
chine extensively as a passenger craft,
taking his wife for a 30-minute trip,
and giving short rides to Mrs. Cort-
landt F. Bishop, William R. Hearst,
and several others, In one fight Glenn

Curtizsz carried a camera along with
him and succeeded in taking several
photographs of the wonderful pano-
rama beneath. The camera was made
fast to the framework of the aeroplane,
and he operated it by pulling a string
attached to the shutter. One of the
llustrations shows Curtiss with the
camera beside him.
Prizes and Winness

Cross-country flight for 10,000
prize—\Von by Faulhan in 45-mile trip.

Height—Paulhan, 4,165 f{t., $3,000;
Hamilton, 625 ft., $2,000.
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Endurance and time—Paulhan, ¥5.77
miles, time 1:58, $3.000; Curtiss, 37.05
miles, time 1:25 $2000; Hamilton,
1444 miles, time 39 min., B500.

Speed, 10 laps—Curtiss, 16,11 miles,
time 23:43. 23.000; DPaulhan, 1611
miles, time 24:5% $2.000; Hamlton,
16.11 miles, time 30 :34, $500,

329

SMALLEST AND LIGHTEST
AEROPLANE

Santos-Dumont’s aeroplane “ Demoi-
gelle,” for some months congidered the
greatest wonder of all aeroplanes, be-
cause of its small size, i2 no longer the
amallest in the world. The honor is

Emallest of All Asroplanes

Three laps with passenger—Paulhan,
4.83 miles, time B:16, 500, No other
contestant.

Slowest lap—Hamilton, 1.61 miles,
time 3 :36, 500,

Ouickest start—Curtiss, time 6 2/5
sec., B260,

Shortest start—Curtiss, $250.

Starting and landing in square—Wil-
lard, $250.

now held by M. Raoul Vendome, whose
little 180-1b. aeroplane has Hown at a
speed of nearly 60 miles an hour.

The tiny machine, which the inven-
tor is lifting off the ground in the il-
Instration, has a spread of only 16 ft.,
and a length of 16 ft. Itz motive pow-
er is supplied by a 12-hp. motor. The
operator’s seat is bhetween the wings,
just back of the propeller.
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A HOUSE OF MANY WONDERS

Only 25 Feet by 26 Feet in Size, Yet by Ingenious Utilization of Every Inch of Space Is as

Spacious and Comfortable as a Flat Twice

HE zkill of sailors in economy of

space 15 ]:1‘(:-1.'131‘1:1'.‘:1], yet if on any
ocean craft limited space has been put
to better advantage than m a wonder-
ful little home in I*'.-.aﬂ--unn. [1l.. a =suh-
urb of Chicago, the story is yet to be
told.  And, while the ingennity shown
i the wtilization of space is remark-
able, the taste displaved in the arrange-
ment and furnishing of the home would
excite the admiration of the mosat fas-
tidions,

26 fr,
. I ' e

as Large—It Salves the Servant Problem

probhlem iz aolved, becavse none are re-
rpaired.

Adam Int'hout, the young Chicago
chemist in whose mind the idea was
conceived, 12 a native of Holland, He
planned the house, unrestricted by his
wile in everything but the proviso that
he provide Tar 1-'J.E:|:|111te closet space,
an important requirement of real homes
that men aften overlook, With thas
feature impressed upon his mind, he
prepared his plans and called 1 the

Closer

.

C

(HEsohcase

Dir:u-r.!g Rp-urr:

M!r.ﬂﬂp:tr_: arsd door Hha
raisgdfar fakhe 1o shde crde ¢

#= Cont closet and trapdoor
The Grownd

Although the house iz but 25 [t by
25 1. in size, it contains on one floor, a
largre living-room. which may be trans-
formed in a twinkling into a dining
room or a spare bedroom; a kitchen,
bedroom, bath room, china cabinet,
cheat of drawers and many closets, A
stairway to the loft room folds into a
space 214 fr. by 3 ft., and the stairs
form drawers. The entire cost of the
house is 81,600, including #5301 for the
site.  Fuel hills are kept down, for only
one stove is necessary, and the servant

Frant Porch
15K 7F Brick hearts for stove
- Living Rooms I1xX4
12 %19
CermentFloor Convertible into

® H'Ei}{l] Cablinek

Bulr ir;

B- E:-Hm_g'l‘hln:n.ut aod clothes bamper C-Faur lintn drawers in closet

Floor Plan

builders, and from the moment p;murtd
was broken until the house was com-
pleted, Mrs, Int'hout, who appears in
some of the illustrations, did not see 1t

Then the owner stepped aside and
hiz wife took the generalship in making
the furnishings harmonize with the
type of house he had provided her with.
Just how successful she was is told by
the plotographs, and the result is truly
one abounding in the refinement of
taste that makesz a home artistic and
re stinl.
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“My reason for building such a
house,” says Mr. Int'hout, “was two-
fold, the factor of cost and the servant
problem. 1 grew tired of finding my
rent advancing #5 a month every time
my lease ran ouwt, aml conseqguently set
out to build a home of my own of a
kind that would be artistic and com-
fortable, yet not prohibitive in cost for
a young conple of moderate means.
Also, and this is very important, we
wished a home that my wile ecould take
care of herself without too muach work,
as servants are continually in the way
in a house of ordinary size. The re-
sult iz that Mrs., Int'hout does not re-
guire more than an hour and a half of
her time each day to keep the house in
perfect order, and the meals for the
two of us and the baby, who will have
the loft room when he grows up, are
simple to prepare.”

A glance at the ground-floor plan
reveals a living room, 1954 {t, long by
13 ft. wide; a bedroom, 13 ft. by 10146
ft.; a bathroom, B4 ft. by 31 ft; a
kitchen, 13 ft. by @ ft.; & spare bed-
room, T4 ft by 54 ft.: and a closet,
5 ft. by 3 it just outside the bath-
FOCFITL,

The closet is divided into halves,
each 3 ft. by 214 ft. One half is a coat
closet, and the other half, extraordinary
as it may seem, contains the staircase
leading to the loft,

The other radical and interesting
features of the house are the means by
which the small spare bedroom be-
comes a larger one, the manner in
which, in a few moments of time, the
living room is converted into a dimmgr
room, and the folding staircase. There
are, however, many other features, one
of which i3 the arrangement of the
bathroom fixtures and the kitechen sink
2o that the one set of pipes does for
both, This constitutes one of the many
ways by which the expense of 1.'|-11i1ditlj:;'
was kept down. One coal stove heats
the whole housze, and does 1t effiectually
even in zero weather,

The howuse 15 located on a corner lot,
53 ft. wide by 180 ft. long. When a
visitor approaches, his first idea 15 that
the house iz hardly large enough o

FPOPULAR MECHANICS

contain more than one rood-sized room,
and he continues to think so until he is
ushered inside, then the idea is quickly
shattered.

On entering, he sees a prettily dec-
orated and furnished living room of a
size that would do justice to a big
house, The walls are covered with
burlap, and eonsiderable stained wood
is showing. The beams across the ceil-
ing interest him, but he does not real-
1ze that all this stained wood is ordi-
nary pine, and that the beams are not
just there for decorative purposes. The
ceiling beams are the scantlings that
form a foundation for the floor of the
loft, Not only does this arrangement
add to the decorative scheme of the
room, but it provides several inches
more of height than it would have if
the ceiling were as low as the under
sides of the scantlings,

If the visitor stays to dinner, the first
transformation within this room oceurs.
When the meal is ready Mrs. Int'hout
bends down, as is shown in one of the
illustrations, and touches the section
of wall seen under the mantel. This
slides silently and easily up behind the
mantel, and she draws the dining-room
table, completely set and with the meal
upon it, mnto the living room, When
the meal is over, the table as quickly
disappears again into the kitchen,

Thus the living room divulges its
first surprise, but, if the visitor is to
stay for the night, it holds still another
in store, Orne of the illustrations shows
the other end of the living room, with
its settee, the bookshelves i the wall,
and the ztove that heats the whole
house, When the spare bedroom is re-
quired, the settee is swung around un-
der the windows, and the wall that is
seen behind it is pulled ount a couple
of feet into the living room. The wall
i3 in two sections, as iz clearly seen,
and iz pulled out about as far as the
edge of the rug. Then a curtain is
hung across the 214-ft. opening and
the room is ready. In the morning the
wall iz pushed back again, and the liv-
ing room resumes its normal size,

Two illustrations show the staircase
folded into its 235-Et by 3-It. space, and
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Stairway Folded in Closet and Extended

extended for use. The photographs
were taken from within the bedroom,
and show the swinging lattice doors
that give the room ahbsolute privacy,
but allow the heat from the stove in
the living room to pass into it at all
times. The closet into which the stair-
case folds has a door, but this is swung
open to allow the taking of the photo-
graphs.

To return to the stairease proper, it
must be noted that it is not only a stair-
case, but a receptacle for several things,
The lower part, which iz shown with
the lid down, is a soiled-clothes hamper,
and the upper part, the hostess ex-
plains, will be her hat box when the
styles change sufficiently to allow her
hats to be small enough to go into it.
All that is required to convert this
seeming pile of boxes into a practical
set of stairs is to pull the two sections
forward, The foot of the stairs does
not enter the bedroom, as might be
comstrued- from the photograph, but
rests across the passage leading to the
bathroom, where it would not zeriously
obstruct, even though down continu-
ally, which it is not. The loft to which
the staircase leads is a large room which
provides 19 ft. by 8 ft. of standing

space. It will probably be divided into
two small sleeping rooms later.

Such are the main features of “the
house of many wonders,” and its ocen-
pantz are perfectly content with their
investment, Even the coal stove 15 in-
cluded in the cost of #1,600, The land
ofl which it stands cost 51,000, Tt lejr'
#2500 of this can be considered as an
itern in the cost of the home, as one-
half of the lot will contain a house fac-
ing on the other atreet as a future In-
vestment.,

THE HEALTH OF AMERICAN
MINERS

Althongh aceident statistics show
that more miners are killed or injured
by accidents in American mines than
in the mines of other countries, health
statistics prove that the American
miners, whether natives or foreign
horn, are healthier than mine workers
in other lands. As a rule, the men
working underground in America are
zeldom compelled to absent themselves
on account of illness. Their continu-
ous exercize in fairly good atmosphere
seems to make them physically fit.



EDITORIAL

Fifteen years ago gasoline sold in barrel lots at two cents per gallon, while kerosens brought
mwelve cents.  Today, owing to the gas engine, gasohne bangs about fifteen cents, while kerosens
zan be had at sx or zeven cents per gallon,  Inasmuch as three per cent is a far production of
gasoline and sxty per cent of kerosene from a gallon of crude oil, it is obvious that the next
important advance in the intemal combustion engme will be such changes as shall make the use of
kerosene as generally practical and desirable as gasoline.  Indeed, with the steadily large increase
in the consumption of gasoline, the time is rapi 1.r approaching when its price will be a burden,
as, mn fact, it 15 alrl:ad.}' beginmng o be in Eng]a.n and Europe,

A gven quantity of kerosene actually contains about seventeen per cent more heat units than
gasoline, and 15 subject to much less variation in quality. It is alse comparatively safe, though un-
pleasant to handle, and causes grease spots, yet ru:nl waste from evap-maum

The mevitable conclusion must be such changes in the gas engine as now used for many
purposes as will utilize kerosene, of which millions of barrels are already held in storage for want
of a market. Some progress has a.]rﬁad]r been made in this direction, but there 15 still much devel.
opment to be made, and the field offers large rewards to successful inventors.,

™
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A bill was ntroduced in the recent seszon of the Wisconan Lemslature which deserves more
than pasang notioe. That the measure never got bevond the commuttee to which it was referred
should not discourage its fnends from contnued efforts to secure its passage, while other State Leg-
islatures should frame and pas a similar law.

The bill provided severs penaltes for any person, irm or corporation m the State of Wis-
conzn that,in solioting advertsing in the state, should misrepresent the crculation of the puh][ca.tiﬂn
far which the advertising 15 sought.

The standard of business ethics in advﬂrlmng ha: been raised and improved dunng the past
benm vears to an extent almost rc'ru]uh-:mar]. The great t:u:lptalmn alwa_','s Was, and stdl 13, for
the enthusastic sohator or unzerupulous publisher to unduly magnify the r_'lrs::u]ahn:m of hiz publica-
o, | hus, 10 ﬂﬂﬂ actual grows to 25,000 damed, and 25,000 is made to represent 5D ﬂ!}[}
and =0 on up. Tu sell a man a cirr.ulaticm of 40,000 w]mn the publication can -;la]i\.'er ::nly
30,000 12 as fraudulent as to sell four pounds of nails and deliver only three, It is downright
dishonesty in both instances, The need of the proposed law is because in the case of the nails
the buyer can protect himself by weighing his purchase, while m |:|u'|.-1'|:|.1;,r circulation he has to de-
pend on the statement of the seller.  The honest, lemtimate publisher would be greatly benefited
by the proposed law, and will gladly lend his influence to it passage.

The larger cities have studied the problem of pure drnking water, and applied scentific
wmedies where needed, until the quality has been brought up to a high standard i most cases.
fn the smaller towns, where less experienced men are in charge and the orpanization 13 not so
complete, epidemica of typhord are expenenced which are only corrected after lerge numbers of
esidents have paid the penalty in sickness and death.  Eternal vigilance 15 required on the part
of city officials from the mayor down.  Conditions which have been all nght for months and even
years are lable to change at any moment, and it is this state of mmpluccnc}' bmn of long wmmunity
which 1z most to be feared. A daly or weekly analyes of the city water 15 so msignificant a
nrice to pay for the protection it affords as not even to admit of any argument.

thabhr the greatest nsk the city dweller yums in his annual outing m the country 15 from
comaminated water at summer resorts, The lack of the most ordinary precautions at many such
places is both agounding and cnminal, Drainage from main builldings, as well as outhouzes and
barns, is allowed to find its way, often i;!:.l' opell and most direct roules, to the source of supply
from which dnnking water is obtamed. The frequent result is that, instead of bnding mecreased
health and wigor, the children and often adults return home with the seeds of discase. Mot unnl
the guests at such resorts m=zist on a correction of these unnecessary evil: by refusng ther palron-
age, will proprietors generally awake to the pomt of applying a re
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Farmers, even the more scennfc, are apt to ignore the question of water for domestic use,
and nothing but their active, ouldoor existence saves them from the illness which would certainly
attack others. With the a‘t-l:ac]ﬂ].r decreasng amount of water in springs, streams and lakes; with
the coresponding reduction m its punhcation, greater care and watchfulness will be m:-:d:d an
the part of all those who are responsible for the proper conditon of the water the people drmk.

The annual celebration of our Mational birthday 1= rapadly appmn::!‘ung and for scores of
happy, healthy boys and girls who are now studying their lessons and romping with their play-
mates, the days of life are nearly ended. About one hundred days in this werd is all that
remains to them. It is almost a certainty that some of the parents who read these lines, and think
of the Fatality as coming te other children than their own, will be among those to whom July 4th
will hereafter bring only the saddest of memories.

Ohr indifference to the matter anses from the mborn human tendency to always think of

disaster in the third person instead of the fire, and thus no one = specalized. , for
example, that Congress voted to sacrifice one boy each year as a National Fourth of ]
—:usJ; one a.mglc I:H:I'_If What an Uproar we would all make! Suppﬂn:. in due process r::!f:’rf.u.'nmf1 the
victim was selected and his name and residence announced some moming. Suppose, also, he was
as unpromising and unlovable a youngster as could be found and he lived in a croes-Tonde village
so small it was unknown beyond the county line. In a few hours the daily press would flood the
country with extra editions, wlu']r. editonal wrters would hurl denunciation at the law-makers
while demanding a special session of Congress, if necessary, to repeal so infamous a thing. Matters
of the greabest bum:nmpurtaur_e social events of the first order and other ﬂu{up of equal mag-
nitude would have to appear in obscure portions of the papnm In every cty, town and hamlet
petitions to the President would form as if by magic ; occupation would neglect
their business in order to affix their signature, and hnfurc might mc::i{ million names of angry and
determined men and women would have signed the demand, To carry the argument to its
extreme, we may even assume that Congress refused to repeal, the President declined to intercede
aﬁ the highest court did not interfere.  An attempt to execute the decree would precipitate
LS War,

Ali this to save one unknown boy.

And}'ttnu_lllly 4th, 19140, twu]luﬂdre:lutmm:bnyaand gulswi]] znr.l-:l their lives to a
form of celebration which has lung ago ceased to be even patnofic.

While the basis is an impossible one, the pictured results would be true in every detail, ..ﬂm
enfire nation in arms to save one unwiling victim.  The two hundred perish with enly a
notice by the public and sorow confined to relatives and near fends. Then why t'hu
annual sacrifice continue®  Are not the two hundred of equal consequence as nn-:?
we continue to be satished with bref annual regrets, and confine our efforts to mese tu]k cvma
ditions will not change. Two things would seem to suggest as the logical course to bring “about
a remedy.

Sumcﬂlm.g un]]}rattmmvutndﬁdrmmuutﬁrﬂhepmndﬁ]auambahhﬁrand

%Tl:ulglddlim }_rbuungmﬂmmd\rﬂ must wud:htnu:hn:uhmphdi mﬁﬂw This wnul-cl
probably be done by 2 Na mmtupeﬂulm the public

To separate young America from toy pistols q:ﬁ dynamite crackers is no insignificant under-
taking, but nothing to what the Spartan youths did voluntarily.

A well-known English en.ineer declares the steam turbine to he but a step in_the evolution
from the remmg ltenm :t-:rlhc mnl:ual power which will bc a zas turbine, and that
the steam turbime, while advance initself, is not destined to have apﬁlmgedmnmcz

From the old-style, unr:l!al:nl: gas ¢np1=nffﬁ=m vears ago, developing only a few horse-
power, to the big 2,000-hp. units now operating in large steel works, marks a distinct era. As
yﬂﬁthmo%ﬂciuagﬁmﬂl:hgzmhmmgh!wﬁdImmﬁﬁ double the space of a
steam engine of equal power. Th:pumemmhhemynﬂhruﬁindFMMHm.hﬂi
it destined to come, and the man in whose brain it is conceived will take place among the greatest
in the history of mechanical mvention and discovery.
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Cities contemplating the mnstallation of a high preswre system for fighting fires will do well to
consider the matter wclfniefme incumng the expense, igh pressure system is not proving
the unqualified success which was predicted for it. Cmn more than one occasion the pressure was
not forthcoming when needed: and when it does respond, the enormous power of the sream tears
things to pieces er ruing more property than it saves by reason of the great deluge of water.
Several chiefs have declared its prevince to be chiefly in fighting a great conflagration such as
would warrant the use of explosives to check the advance of the fire. This may be a somewhat
exaggerated view of the situation, while on the other hand it is no secret that many insurance men
who were exceedingly active in securing a high ure systemn now regretit.  From thisit would
appear that as an awahary, operated perhaps u mudﬁes:ptme an was origmally planned,
it may have its uses, but that the present steam fire engine which can be taken wherever needed,
aned which will pump water wherever found, is not likely to be superseded by high presscre Ines

as at present indalled or planned.

H. H. WINDSOR.

Avistor’s School-Ship

NON-FLYING AEROPLANE FOR AVIATION STUDENTS

A machine, constructed somewhat
along the lines of Santoz-Dumont’s
“Demoiselle,” one of the smallest and
cheapest aeroplanes yet invented, but
which runs along the ground instead of
soaring into the air, has been con-
structed by a French instructor of avia-
tion 2o that his pupils may run no rizks
in the preliminary stage of their edu-
cation in aerial Aight.

By the usze of this apparatus he is
able to teach novices in aviation how
to operate the mechanism and allow
them to familiarize themselves with its
every part before any attempt to make
flights. It will also serve to give them
confidence and thus run no chance of
their becoming excited when they find

themselves leaving the pground and
soaring for the first time.

The fan propels the machine over
the ground although not at a rate of
speed approaching that of the aero-
plane after which it is modeled. It has
no planes and therefore will not leave
the pround. It 15 fAtted with hght,
1!.-'ire-spnked attomobile wheels, and,
what is an anomaly on anything per-
taining to aerial Hight, mud puards.

During a fire which cut off the es-
cape of persons at the end of the great
pier at Yarmouth, Eng., the life-saving
crews in the vicinity were kept busy
rescuing them in boats.
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PARIS BUILT OVER YAWNING CHASMS

Severity of Recent Flood Partly Due to Abandoned Quarries, Extending for Many
Miles Under Great Buildings and Beautiful Streets

T HE quarries of Paris, many of
which have existed under the city
“for centuries, little known even by
Parisians themselves, proved an agency
which caused damage to the extent of
millions of dollars when the River
Seine flooded the city during the latter
part of January.

Map of Paris Within Confines of Ol Wall &
Darker Bhading Indicates Where Gypa
Shows Where Stone Quarnies Have Been Operated

Into these yawning chasms, which
it iz estimated, underlie one-tenth of
the French capital, flowed countless
tons of water, rushing in angry tor-
rents threugh the eight hundred miles
of galleries, and tearing away walls
which supported public buildings and
private homes, During the height of
the flood, when Paris was experiencing
a reign of terror, great holes appeared
in the streets, sidewalks dropped out of
sight, and in the darkness caused by
the destruction of the lighting systems,
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kowing Sections of Ci

Paris waited, fearing every minute to
hear great erashes which would tell
them that ancient landmarks had col-
lapsed,

The Seine is about 500 ft. wide as it
flows through the city. At one point it
broadens and sonrrounds two islands,
which are connected with each other

Il.i_ 0y
)

ty Underminad by Excavations
um Waa Mined, Light Shading

and with the city on both sides by nu-
merous bridges. They were swamped
early in the flood. The most congested
portions of Parizs are on the banks of
the river, and are the sections which
suffer most.

Famouz boulevards were trans-
formed into roaring torrents early in
the flood, and many of the best known
restaurants, public buildings and land-
marks were deserted when water crept
into them and covered the lower floors
with 3 and 4 ft. of mud and sewage.

-
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The Luxembourg Palace, the great
Observatory, the Pantheon, the Thea-
tre de 'Odeon, as well as thouzands of
churches and homes, were built over
these tremendouz gulizs of long sinee
abandoned stome pits and  guarries,
spoken of as the catacombs.

Faris occupies a broad, deep basin,
about five miles in width from north to
south. The Seine flows through the
city for eight miles, great stone quays
bordering each side of the stream. The
French metropolis, with all its splendid
monuments, came up almost entirely
on its own site. The rock for many of
ity most massive ]‘Juilﬂitigﬁ was dquar-
ried under the ecity. Gypsum was dug
out in great quantities, and good stone
was plentiful, And Paris went gaily
along, undermining itself to build the
city., The flood brought the day of
reckoning.

In some places these great excava-
tions, from which millions of tons of
stone have been taken in the past, are
iwno stories deep. Through a great part
of these gloomy vaults run mazes of

Steps Descending into Quarries
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Quarsy Forming Domed Chamber

water pipes, wires, conduits, pneumatic
tulies, subwways and sewers, These were
all rendered useless a few days after
the Hood started. Only a few months
ago one of the streets in the Mont-
martre quarter fell into one of these
chasms and several persons were killed,
Of late years the municipal engineers
have been attempting to locate the dan-
gerons places and take measures to pre-
vent such acculents.  Althowngh an ex-
haustive survey of underground Paris
has been made, 1t is admitted there are
many great excavations yet undiscov-
ered. The most remarkable of all the
underground galleries were found no
longer ago than 1903 while workmen
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were excavating at the angle of the
Rues Faubourg, Saint-Jacques, and
Cassina. These galleries date back to
the seventeenth and eighteenth cen-
turies.

In addition to the 800 miles of zub-
terranean galleries and sewers under
FParis, there are two small rivers which
fow under the city.

By means of locks and dams the
Seine was, until the recent flood, kept
at all stages of water at abont the same
height, the minimum depth being about

1014 ft., so that boats of 300 tons bur-
den could come wp the river from
Havre,
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like an umbrella blown inside out. The
machine darted earthward and struck
the ground violently, the aviator being
cruzhed beneath the wreckage,

Delagrange was the fourth fAying-
machine driver to be killed within four
months in France. The others were
Lefebre, Capt. Ferber, and the Spanish
tailor, Fernandez.

REAR LIGHTS ON MOTOR-
CYCLES
Although the laws of England do

not compel the carryving of a rear light
on motoreycles, a widespread agita-

Delagrange and Machine Which Caused His Death

AVIATOR DELAGRANGE
KILLED BY COLLAPSE OF
MONOPLANE

The breaking of the right wing of
his monoplane during a high wind was
responsible for the death of Leon Dela-
grange, one of the foremost of the
French aviators, at Bordeaux, France,
on Jan. Less than a week hefore
his death he had made a wonderful
new tecord by flying 124 miles in 2
hours and 32 minutes, He was at-
tempting to beat this record when he
was killed,

Delagrange had increased his motor-
power from 18 to 40 hp, with-
out strengthening the framework to
hear the extra strain. While he was
flying at great speed the aecroplane's
wings suddenly rose and doubled up,

tion 15 being made by automaobilizts to
impress the advisability of such pro-
tection. Many motoreyvelists have been
run down in the dark, and narrow es-
capes have been numerous. The driver
of a speeding car, even though it is
equipped with  powerful  acetyvlene
headlamps, often finds it difficult to
see a motorcycle ahead of him, speed-
g in the same direction, until it 15 al-
most too late to avoid accident,

The explosion of a gas oven in a plant
at ]3m¢5tuwn M. Y., blew a window
casing from the fﬂ'l].Tl"h story of the
building into the river. Sometime later
the casing was recovered and a watch
that had been hanging on a nail in it
was still attached and keeping good
time.
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PHOTOGRAFHING IMPERIAL
COFFIN BRINGS DIS-
ASTER

several Chinamen were arrested
while attempting to photograph the col-
fin bearing the remains of the late Em-
press Dowager of China on the day of
the funeral, and as a result it hecame
known that Viceroy Twan Fang had
ordered them to make the photographs.
Consequently, this high Chinese official
was charged with lése-majesté and held
for trial. Such an act would mean the
immediate dismissal from office of a
less high official, and serions if not fatal
punishment for a Chinaman of lower
station in hife,

Massachusetts has ordered 24,000
number plates for the tagging of auto-
mobiles thiz year.

the ““Georgla's" Quarterdeck

OPEN YET EFFECTIVE
SHELTER HOUSE

The new shelter houses erected for
waiting passengers by the Terre Haute,
Indianapolis &
Eastern electrnic
line are unique,
because, al-
thongh open,
they provide
absolute shelter
from winmd,
snow  Or  fanh
They are binlt
in the form of a
Greek cross,
forming four separate compartments,
with a bench along the two walls of
cach compartment. No matter from
what direction the storm i1s coming, one
or two of the compartments always
provides a perfect shelter.
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IMPROVED ROTARY SNOW
PLOW

Thiz form of rotary snow plow was
developed after many  experiments
with large models, and the result i1z a

Zide Wiew of Expeller—=Front View of Plow

plow capable of excavating its way
through almost any depth or condition
of snow.

The forward end, or snow-fghting
part of the plow, is of steel and con-
tains three chambers. The middle
chamber is open to the interior of the
car, and its front carries the nose of the
plow, which projects forward to the
end of the apron or shovel. This
divides the snow and directs it against
the expellers, which are contained by

POPULAR MECHANICS

the two side chambers. Each expeller
consists of four spiral flanges. Riveted
to the flanges arc 4146-in, steel plates
or blades, 22 in. wide, forming a true
helix upon the hub, The expellers are
revolved at a rapid speed by steam en-
ines, connected to them by silent
chain drive. When the plow is forced
into a drift or cut, the snow is caught
hy the expellers and thrown upwards
and outwards with great force,

The plow was first tried on the Can-
adian Pacific system with great suc-
cess, Owing to the solid condition of
the snow attacked, it could not pene-
trate the mass at a speed of less than 6
miles an hour, but the expellers threw
out the snow as rapidly as it was re-
ceived. At a speed of 8 miles an hour
the plow penetrated 45 to 50 ft. at a
time, then withdrew to take another
run at the mass, After getting through
the heavy drift, a stretch varving in
depth to 5 ft. was cleaned up at a
steady run. Snow banks that had ac-
cumulated- two months had hecome so
compact that 50-1b. blocks thrown out
by the expeller could not be broken by

an ordinary showvel.

DEFENSE OF JAPAN STRENGTH-
ENED BY RAILROAD

The opening of the Japanese railroad
that cuts through the steep hills of the
Yatake range and connects the prov-
mnces of Higo and Satsuma completes
a continuous svstem between the north
mainland and the southernmost part
of Kysuhu. The length of the system
is about 1.750 miles. Japan can now
assemble three divisions of her armed
forces at her southernmost point within
12 honrs, and treble that number with
forcez from Tokvo within 48 hours.
Azide from this strengthening of na-
tional defense. the last link of the road
will make a great advance in transpor-
tation, thus adding to trade.

Princess Anna of Lowenstein-\\ert-
heim, Germany, has mvented a system
of berths that will remain horizontal
regardless of the roll of a ship in a =ea.
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WRECK CAUSED BY WASHCUT

Heavy rains during the months of met with grief. Both engineer and fire-
November and December in Washing- man were knlled.

Bhowing Badly Torn Condition of Track—The Wieek from the Rear

ton caused the wreck shown in these il- The census bureau announces that
lustrations. The tracks of the North- throughout many parts of the country
ern Pacific system near Olympia, the the number of applications for positions
capital of the state, were washed out as census enumerators falls short of the
one night and the first through train demand.
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THE FIRST OCEAN STEAMGSHIP

The first regitlar steamship line in
the world ran between New York and

——
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The *'Fulton™

in 1820

New Orleans, and its one vessel was
the “Robert Fulton™ shown in the ac-
companying illustration, which made
its first trip on the route in 1820, The
distance between the two cities by di-
rect sea route is practically 2,000 miles,
and the IFulton took from 16 to 20 days
to make the trip one way., During the
years in which the Fulton was on this
route more than six round trips a vear
was exceptional.

The trip is now made in a little less
than five days,

PHOTOGREAPHING WINDOW
DISPLA¥S

The elimination of reflections is ab-
solutely nr:{:r'-'-r-an if a phutuarﬂph of

ﬁu HHH"I‘HP"FHF-‘_ i
il ol rﬂ X

Sereen for Windew Photography

a display window is to be sueccessfully
taken in the day time, and the ac-
companying illustration shows a simple
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and inexpensive device for such elimi-
nation. It consists of a screen of or-
dinary black calico or lining cambric a
little longer than the window: is wide,
This is fastened to two poles a little
longer than the window iz high, and in
the center of the screen a hole is cut
for the camera. When held a short
distance back from the window the
screen effectively shuts off all reflec-
tions from across the street or from
whatever direction they come.

CAKE-CARBIDE ACETYLENE
GENERATOR

A new acetylene generator system,
using carbide treated in a special way
and then pressed into cakes of circular
blocks, has been introduced by an Eng-
lish automobile accessory concern. In
the description of a new oxvygen helmet,
published in the January issue of this
magazine, a t-
tention was Ik
drawn to the
fact that its in-
ventor had de-
rived his idea
from watching
the working of
the acetvlene
lamps of an au-
tomohile. Also,
that the sodium
peroxide used
to generate the
oxygen might

be compressed
into cakes and be sealed by tinfoil to
retain its strength.

It iz just such an idea that has been
succeszfully carried out with the car-
bide in this new acetvlene generator.
The cakes are wvery convenient to
handle, do not readily deteriorate if
left in contact with the air—exposure
for a week having but little effect upon
it—and gencrates 5 cu. ft. of gas per
hour as compared with the 3 cn, ft. from
the ordinary granulated carbide,

The generator in which the cake car-
hide iz used is of a special, but simple
tvpe. The outer contaming vessel, as
the 1llustration shows, holds water, and
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inside is another vessel which contains
a frame on which the carbide is placed.
The water comes in contact with the
carbide from below, and peneration of
pas at once begins, cnu’riuuing at a
ateadv pressure, The =spent carbide
falls through the holder into the tank,
where 1t can be cleancd ont with ease,
The remaining carbide is left in a per-
fect condition for further generahion

of  gas, thus accomphshing great
ECDH'I"IIT'.IJ.'.
I'he arrangement of the carbude

holder is such that the raising of it clear
of the water, almost immediately stops
the generation of gas,

CAR FOR TRANSPORTATION OF
AEROPLANES

The Northwestern railroad, of Eng-
land, is one of the first in the world to
build a special type of freight car for
the transportation of aeroplanes, The
car iz 50 ft. long, has two doors on each
side, and at the ends are double doors

which open the full height and width of
the car.

During the recent m’mtlnn

Special Car for Aeroplanes

meets in England the car was in such
demand that other railways are build-
ing cars of like nature,

A MINER'S PROSPECTING
AUTOMOBILE

Numberz of antomobiles have heen
turned out for special purposes, but
prnlnhlv none 15 more unigue in s
embodiment or mission than the exam-
ple shown in these illustrations, It s
the pmpcrh’ of H, W, Larsens, a Los
Angeles mine prospector, and with it

L

Auto=—=The Mining
arries

Exterior Wiew al Prospectin
Machinery It

he expects to make a prospecting trip
into the Death Vallevy country.

He e¢alls it the “Desert Rat," the
name given to miners prospecting in
such country, and it contains, besides
a cooking arrangement, pantry, pamp,
and two folding beds, a complete
gquartz mill, This is driven by belt con-
nection with the 30-hp. engine that
drives the car. The automobile 15 con-
structed very solidly, and the power is
ceared very low, the highest speed be-
ing abont 15 miles an hour. The
wheels are of iron, with pneumatic
tires, The mmterior of the car is fin-
ished in mahogany and plate glass, and
has all the comiortz of a home.

Frame grain elevators are rapidly
becoming a thing of the past, owing to
the ever-present danger of fire. In their
places are being bilt freprool ele-
vators and tanks.
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MOTOR TRICYCLE FIRE
APPARATUS

The fire-fighting vehicle shown in
this illustration is one of the most im-

Powerful but Small Fire-Fighter

portant units of the fire department of
Beckenham, England., In its brief
period of service it has been sent out
n response to alarm more than 100
times, and each time has arrived ahead
of the other apparatus.

It consists of a motor tricycle, driven
by a T-hp. twin motor, and equipped
with light ladders, hose, axes, lanterns,
tools, and other implements which
might be useful. It carries a crew of
two firemen.

A NEW PUNCH KNIFE

A common pocket knife with one of
the blades made for cutting small round
holes is the recent invention of a knife
manufacturer. The punch blade with

the knife-like edge on one side will
easily cut round holez in leather, and is

useful as a reamer or a gimlet for cut-
ting holes in wood., The punch blade
will be found very useful in repairing
beltzs and harness by farmers, horse-
men, machinists and engineers.
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A PIPE OF GREAT CAFPACITY

The German pipe with its cavern-
ous bowl has long held the reputation
of providing a longer smoke than any
other type of pipe, but this double-
barrelled affair not only provides a
long period of steady smoking but lots
of it. It is cut out of a solid piece of
very hard wood, is 734 in. long, and
each bowl has a depth of 3 in. Many
pipes of the same type, although most
of them are single-barrelled, are found
in the British African colonies,

Although no reason for the double
bowls, other than that they provide a
heavy smoke, is given, it would seem
that such a combination provides the
smoker with the flavor of two kinds of
tobaceo  without the necessity of
blending them. drawn

The =zmoke

Blending the Smoke Imstead of the Tobacco

from the two bowls blends, of course,
m the mouth, and the effect is practi-
cally the same as when the tobaccos are
blended before smoking.

FIRE EXTINGUISHED BY
BUTTEEMILK

A plentiful supply of buottermilk is
eredited with having saved the town of
Fennmimore, Wis, when it was threat-
encd with destruction by fire recently.,
A large creamery caught fire. Water
was scarce in the vicinity and the fire
began to spread to adjoining build-
ings. The five hundred people of the
town bent their energies on putting it
ont. A bucket brigade was formed,
and hundreds of buckets of buttermilk,
secured from the creamery vats, con-
fined the fire to the building where it
originated.
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FROFOSED EBRIDGE FOR LONDON

English architects are soon to begin
work on the plans for a great new
bridge across the Thames from 5t
Faul’s to the south bank, London, and
in the meantime the press of England

the great distances the ends will extend
over the land.

The idea, of course, of the covered
foot-wavs is to protect the thousands
upon thousands of people who will

Covered Footwaya Proposed for Great Bridge

iz strunglgr advocating the including of
covered foot-ways in the estimates
Some idea of how the new Dbridge
would look if provided with covered
foot-ways is shown in the accompany-
ing illustration, which likewise shows

cross the bridge daily from the cold
winds that sweep along the river. At
the same time, although the roadway
15 open from above, the inclosed foot-
wavs will form walls on either side to

block the wind.
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MACHINE FOR SEEDING LAWNS

This machine, not unlike a lawn
mower in general shape, and embody-
ing the principle of the disk drills used

——

Wew Type of Gesis Seeder

in sowing wheat and oate, is designed
for planting grass seed. It iz the first
machine of itz kind for this purpose,
and puts the seed in the ground, where
it is safe from the wind and rain that
often wash away seed sown broadcast,
The machine sows eight rows at a
time on a strip 16 in. wide, and by its
use an area of V0 sq. ft. can be gone
over in an hour. he cutting action
of the disks loosens the soil, relieves
the sod of its root-bound condition, and
cultivates. A heavy roller behind the
row of disks firmly presses the soil
down after the seed has been lodged.

JAPANESE CHERRY TREES FOR
WASHINGTON

If the expectations of Japan and
Washington, D, C,, are not amiss the
river bank in Potomae park of the lat-
ter place will be lined with a porgeous
d-mile stretch of beantiful cherry blos-
soms this coming spring. A apecial con-
signment of 2,000 cherry trees, the gift
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of Tokyo to this nation's capital, ar-
rived in Washington in January, and
forthwith Cal, Spencer Crosby, who has
charge of the planting, prepared to
stretch them along the river's bank in
two lines, with the trees 20 ft. apart.

The giit resulted from it being made
known to Tokyo by Japanese officials
in this country that Mrs. Taft greatly
admired the Japanesze cherry treea.
The trees, which include 110 varieties,
ag carefully selected as if they were to
be planted in the imperial gardens of
the Emperor of Japan. arrived in San
Franciseo the latter part of 1909, and
were transported from the Pacific me-
tropolis to Washington in three special
cars,

The Japanese cherry trec is a hardy
growth that converts the island king-
dom into a bower of beauty in the
spring.  Some of the varieties have
blossoms 2 in. in diameter, and the col-
ors represented are scarlet, red, pink,
and white, in many shades.

MOTORCYCLE TRICK RIDING

The trick bicycle rider had his day
on the vaudeville circuits of thiz and
other countries, in street exhibitions,
and in the circus ring, then was gradu-

e oo

Trick Motoreyele Riders

ally left behind by the introduction of
other and more startling novelties.
Now, however, the trick bicycle rider
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of former fame may find himself in the
running again by adapting his feats to
the requirements of the motorevele,

That such tricks at a speed of 30 or
more miles an hour are sufficiently
thrilling to hold the interest of the
madern audience is now being demon-
strated by two German riders who are
creating excitement abroad, They are
shown facing to the rear in this illus-
tration while the machines are running
forward at a good speed.

CURIOUS ACCIDENT TO
SUCTION DEEDGE

The hydraulic dredge “Francis T.
simmons,” which is one of the largest
and most powerful dredges of itz type
on the Great Lakes, was sunk in a very
novel manner while at work building
new land off Lincoln Park, Chicago.
The accident was cansed by the forcing
of a large rock through the suction pipe
in the stern of the veszel, the hole thus
made being about 20 in, in diameter.
The inflow of water continued, regard-
less of the stopping of the pumps, until
the vessel had settled to the level of her
deadlights. The water pouring through
these and through the tops of the ash
chutes sank her in a few minutes.

The first two attempts to raise the
dredge were failures. Then a coffer-
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dam was fastened to her stern, the
water was pumped out, and she was

successfully floated.

A HIFPPOPOTAMUS TABLE

Trophies of the hunt are put to prac-
tical use by a South African official.

The Trephy Talle

The plece of furniture shown in the
illustration is probably the only hippo-
potamus table in captivity. The lower
extremities were formerly the valued
possessions of a hippo who was wont
to wallow in jungle swamps, and the
top of the table was the impenetrable
hide of the same animal.
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Dredge Sunk by Stene She Picked Up |



Famouos "Little Church Around the Corner,' MHew York Ci



FOPULAR MECHANICS

A CHAUFFEUR'S HEAD-LAMPF

When the necessity arises to crawl
under the automaobile or to delve into
dark nooks and corners of the machin-
ery artificial illumination of some kind
iz necessaryv, and thiz generally means
chat one of the autoist’s hands is re-
quired to hold the lamp. But by this
arrangement both hands are leit free
for necessary work,
and the light pro-
vided goes direct to
the spot. The de-
vice consists of a
small  electric-light
bulb and reflector
fastened 1o a curved
plate, which is held against the fore-
head by a rubber band. Current is sup-
plied by a length of flexible wire run-
ning to the batteries of the car.

NEW MOTORING HOOD

All types of automobiling headgear
for women are giving way to the auto-
mohile bonnet, now generallvy con-
sidered the only really satisiactory
head covering for such a purpose, The
bonnet, or hood, here illustrated is of
waterproof silk, prettilv arranged, and

Really Protective Aute Bonnet

draped over the crown, forming a cur-
tain, or collar, that completely protects
the neck, back and front, It 15 a hon-
net, storm collar, and helmet all in
one garment.

a0l

sMALL TREES MAKE FINE
BRAKES

The strain of pushing back in goin
down hill takes all the pleasure out o
bicycle riding m the mountains, even

1 - __-. - ....-
Saves Muscle on Down Grades

with a coaster-brake., Cvelists in Colo-
rado have learned a trick to do away
with that. In riding through the
mountains they carry a rope or piece of
wire and when they come to a long hill
thev hitch a small tree or log 1o the
frame as a drag. This allows the cv-
clist to pedal down hill and gives him
better eontrol over the wheel.

TRANSCONTINENTAL RAIL-
ROAD FOR AUSTRALIA

Reports have been completed and are
now before the house of representatives
of the Awstralian government for a
proposed transcontinental railroad that
will link up the easterm Australian
states with the west. The great island
stretches a distance of 2,500 miles east
and west, and a complete line of road
across wonld open a vast area of fine
pastoral country, make available the
military forces of the more densely pop-
ulated states mm case of need, and
shorten the time of mails by several
days’ time.
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SMALL FORTUNE IN 10 EARS
OF CORN

Not only did these 10 ears of corn
win the National Corn Association

The Priee-Winning Torn and the Prize

prize, shown above them, but before
the close of the Omaha exposition they
were sold for #3356, being considered
worth that price as seed. The ears
were grown by J. H. Owerstreet of
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Franklin, Ind.,, and won more than
$1.000 for him. They were given the
name “Champion Sweepstakes Ears"

GROWTH OF GAS-PRODUCER
POWER PLANTS

More than 500 producer-gas power
plants, ranging in size from 15 to 6,000
hp. are now in operation in the United
States. Through such plants the inter-
nal-combustion engine has become a
serious rival of the steam engine in
many of its applications, Only nine
years ago a 600-hp, engine exhibited at
the Paris exposition was regarded as
a wonder, but today 4-cyele, twin-tan-
dem, double-acting engines of 2,000 to
3,500 hp. can be found in nearly all
well-equipped steel plants, and in some
plants contain units rated at 5400 hp.

This wonderful advancement in pas
engines was made possible by improve-
ments in the production of cheap pas
directly from fuel by means of the gas
producer. According to a report of the
L. 5 geological survey the plants as a
whole are giving remarkable satisfac-
tion in view of the brief period of de-
velopment, and the most serious diffi-
culty arises from the lack of competent
operators to run them.

LOCOMOTIVE OF NOVEL
DESIGN

This new locomotive of the Tas-
mania government 15 of a novel articu-
lated design. It has one pair of high-
pressure cylinders situated at the rear
end and one pair of low-pressure cylin-

A Unique Locomaotive

Courtesy Laromadivg F b neering
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ders at the front. The most novel
feature is that when the locomotive is
running ahead the leading engine is
practically “backing up,” while-the rear
engine is running forward.

The engine frame 15 practically a
bridge girder supported at each end on
pivot points through which steam and
exhaust connections are made. The
fuel space is at the rear and holds a ton
of coal and 320 gal. of water. The for-
ward tank, which containg water onlv,
has a capacity of 320 gal.

A PHONOGRAPH KIOSK

The building of a kiosk for the ex-
press purpose of housing a phonograph

Courtesy Ausiralusing mm:u;
Garden House for Phonograph

is rather a new departure, but one that
is gaining much favor in Sydney, Aus-
tralia. The kiosk shown in the illus-
tration is in the back garden of a subur-
ban home, It is an S-sided little struc-
ture, and in six of the sides are swing-
ing windows through which the horn
of the phonograph can be protruded.
A shelf under each window holds the
horn in position,

AUTO-RAILROAD CAR

The Caledonian railroad, Scotland,
runs this unique auto-railroad car be-
tween Connel Ferry and Benderloch.
It is in reality a train, consisting of a
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maotive section, passenger section, and
baggage car. The seats for the pas-
sengers are arranged in the same man-

Automobiling on & Raliroad

ner as those of the familiar metropol-
itan sight-seeing auto, which gives all
an excellent view.

SPECIAL COLLARS FOR AERIAL
SPECTATORS

The discomfort of the person who
razes for any length of time at some-
thing above his head is so obvious that
a witty London artist, in a moment of
great mental activity, conceived and
drew a practical demonstration of a col-
lar that would do away with much of
the pain inflicted by the ordinary collar.
In fact, his idea is nothing more than

Jocular Remedy fof a Serious Discomfort
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Ar Top of Shyscraper

an ordinary collar with a part of the
back cut out. Just how effectual the
idea might be is shown by the central
figure in the drawing,

SWINGING IN SPACE FOR-
CHARITY'S SAKE

Standing on a rudely fashioned work-
man’s platform, with thousands of
onlookers gaping upward from the
street, a St. Joseph, Mo, woman, was
hoisted up to the level of the top of a
12-5'[1]1‘}' I:nui[ding;' in course of erection,
and won a $20 bet for charity,

The platform was attached to the
chains by which huge granite blocks
and steel beams were hoisted into posi-
tion, and in spite of the swaying of the
crude elevator in the air, she did not
show a particle of fear.

While the crowds below watched the
ascent and descent fearfully, Mrs, L, A,
Kent, one of the leading charity work-
ers of the city of 5t. Joseph, stood
calmly on the platform, and when it
touched the ground at the end of the
perilous trip, stepped off with a laugh.

It was “tag day™ in the city, and the

Start ol the Ascont

chanty workers were attaching tags to
everyone, and collecting ten cents for
ecach. A contractor, who was putting
up a large afice Imilding, affered in a
joking wal}' to give $20 to any woman
who would asecend on the platform.
Mrz, Kent took up the offer immedi-
atelv. In addition to winning the het
she sold the roses she took to the top
for a dollar each.

AN AEROPLANE SPEEDOMETER

The anemometer, the instrument
used to determine the velocity of the
wind, has been annexed by aerial inter-
csts s a Hpvc:!nmctcr for H_ving craft.
Provided with the wusual spider and

Aetial Speedometer

cups, but with the scale especially ca'-
ihrated (graduated in its scale), the
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Grope Vine Like & Tree

aerial speedometer 1s designed to be
attached to the frame of an aeroplane,
within sight of the awviator. It will
show wind velocity from zero to 60
miles an hour, and by it the aviator
mav determine with fair accuracy the
speed his machine is making.

The instrument is small and light,
the diameter in which its cups whirl
being but 1714 in.

LARGEST GRAFPE VINE IN
WORLD

e of the most famed wonders of
Southern California is the grape vine
shown in this illustration. It is said
to be the largest in the world, and has
grown to such immense size that it now
looks like a great shade tree. The vine
was planted in 1771 by the Franciscan

Fathers, who founded the mission of
San Gabriel at that time. It is one of
the oldest growing things in America
planted by white men.

DUTCH GUIANA FARMER'S TRIP
TO CITY UNIQUE

The poorer ¢lass of farmer in Dutch
Guiana is obliged when traveling to and
from his farm to the city on the rivers
of that eolony, to take along with him
his whale household outht, The trip
often occupics several davs, and the en-
tire family usually goes along. A close
ingpection of the accompanying illus-
tration will show two dining tables oc-
cupving the front end of the canoe,
The rush covered section of the craft
constitutes the sleeping guarters.

Duteh Guiapa Farmer oo Trip to Market
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Scoming in the Boat-Automobile

AMPHIBIOUS AUTO ADOFTED
: BY FRENCH ARMY

The idea of a combined automobile
and motorboat 15 not an entirely new
one, but the first vehicle of the kind to
be officially taken up by any govern-
ment is the invention of a French engi-
neer. The French war office purchased
it and assigned it to the use of an
engineer-regiment. The war office be-
lieves it will prove of great service in
scouting and in various other ways—
for instance, for taking a line across a
stream so that a temporary rope bridge
may be fixed, The car has a 14-hp.
engine, has a road speed of about 25
miles an hour, and a speed afloat of
from 8 to 10 milez an hour. The trans-
mission of the driving power from the
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wheels to the propeller, and from the
propeller to the wheels, is quick and
simple.

HANDLING RAILS WITH
MAGNETS

Among the up-to-date appliances to
be found at the great steel plant at Gary,
Ind., the most modern and largest con-
cern of its kind in the waorld, are sev-
eral rail-hfting magnets, one of which
is seen in the accompanving illustra-
tion. [t is lifting a locked section of 23
rails of 33-ft. length, weighing 10 tons.
Special magnets had to be devised for
this purpose because of the desirability
of shipping the rails in locked sections.
The difficulty arose from the fact that

. | Illwllr .
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Rail-Lifting Magn=t

the top layer of rails practically short-
circuits the magnetic field, and requires
a very powerful and carefully designed
maygnet to penetrate through to the bot-
tom laver of rails.

Latest Addition %9 Army Vehicled
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within a few wears.

NEW YORK HOTEL HAS
WONDERFUL ORGAN

The Hotel Astor, of New York, now
boasts of the largest pipe organ in the
Umted States, and one of the largest in
the world. Such an instrument of any
size is an innovation in hotel fAxtures,
and as such is of more than usual in-
terest.

The great organ represents all or-
chestral instruments, and itz many
speaking stops, nearly 100, make the
tonal resources of the instrument
almost inexhauwstible. It is  divided
into four distinct divisions, the main
organ occupying two chambers on the
east and west sides of the ball room.
The other two divizions are arranged
on either side of the “L'Orangerie”
room. Completely hidden from view
by the decorations of the walls and ceil-
ings, the music comes as a surprise,

The pipes, varying from 32 ft. in
length to only a fraction of an inch,
are hundreds of feet away from the
plaving cabinet containing the keys
and stops, and each one is operated by
its individual train of electro-pneu-

457

nat & motor-blewele and peroplane combined® asks Mator Cyellng of London, prewenting thia
And econsidering what ha: been accopplisled who can say we will not hawe suech a combination

matic action. The pressure of a key
rives current to a wire that finds ils
way  through wvarious cables and
switches to a magnet, which operates
prneumatic mechanism  that opens a
valve and gives pressure to the pipe.

FOOTBALL ARMOR

Owing to the many serions foothall
accidents during the last season of the
game, manufac-
turers of sport-
ing goods are
making efforts to
provide more
effective aaf e-

ruards, one  of
which is shown
in thiz illustra=-

tion. It is a
shoulder pad
made of soit leather, padded with felt
and reinforced across the shoulders
with heavier leather, It affords protec.
tion to the shoulders, collar and breast-
bone, and is adjustable in size to fit any

player.
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PUNISHING DISHONEST
MEECHANTS
Moroceo takes no half-way measures,

and punishment for petty crimes, es-
pecially, is meted out in a way as bar-
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Moreccan Punishment for False ‘Welghing

barous as was prevalent in England
and European countries a couple of
hundred years ago. The illustration
shows a merchant of Fez hanging by
one wrist from a gibbet. Beneath his
feet is a slanting floor which he can
barely touch by standing on his toes.
He remains in this position from sun-
rize to sunset, a mark for stones and
refuse thrown by children, and jeers
hurled at him by the erowd., His
offense was giving false weight.

General Botha, prime minister of the
Transvaal, says that never before in
the history of South Africa has there
been such solid signs of prosperity.
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THE SELDEN PATENT CASE

Although much has been heard about
the Selden patent case, which has been
dragging through the courts for many
years, beyond the fact that it had some-
thing to do with automobiles the public
knows comparatively little about it
Recently a United States cireuit court
handed down a decision upholding the
patent. It was originally filed by
Lzeorge B. Selden in 15879, but was not
granted until 1895, It has been the
subject of litigation ever since, and it
expires in 1912,

_Selden claimed a patent on “the com-
bination with a road locomotive, pro-
vided with suvitable running gear, in-
cluding a propelling wheel, and steer-
ing mechanism, of a liquid hydrocarbon
gas engine of the compression type,
comprising one or more cylinders, with
suitable fuel receptacle, a power shaft
connected with and arranged to run
faster than the propelling wheel, an
intermediate clutch or disconnecting
device, and a suitable carriage body
adapted to the conveyance of persons
or goods, substantially as described.”

Thiz comprises all the principal fea-
tures of the modern automobile, and
although none of them were new at
ihe time the patent was asked for, they
were patented as a combination. Half
a million dollars has been spent in its
litigation, Many of the automobile
manufacturers have been paying the
holders of the patent a rovalty, while
others have ignored it.

The case will probably be carried to
the Supreme Court, and if that body
upholds its validity, those manufactur-
ers who have ignored it may have to
pay millions of dollars in rovalties,

RABEIT TAKES CURIOUS
AUTO RIDE

While a physician of Carlisle, Eng-
land, was driving his automobile along
a country road some distance from that
city, a wild rabbit ran in front of the car
and disappeared from view, apparently
run over. Next morning, on lifting the
bonnet of the car preparatory to start-
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ing, the chauffeur was astonished to
find the rabbit seated on the top of the
carburetor, very much alive. It had
evidently jumped in through the small
space between the radiator and number
plate, notwithstanding the fact that the
machine was running at a speed of
about 20 miles an hour. It maintained

The top plane is fashioned in two
transversely-howed planes, down the
middle of which runs a vertical plane
designed to steady the machine, To
the extremities of the bowed planes
are affixed triangular wings, slightly
curved., The operation of these wings
is intended to steer the machine. The

1|"'LII|:[| i ]l.l.llllk o

Rabbit Has Unexpected Trip

its position amid the operating levers,
the carburetor and E]."t'l-l’:ll:"lt‘ﬁnilft during
the six-mile run into Carlisle, but ap-
peared unhurt, although a quantity of
fur adhering to the under surface of
the radiator and the electrical connec-
tion attested to its rough passage into
the honnet,

It is not an unusual sight to see rab-
hits jump out into the road and disport
themselves in the glare of the head-
lights when passing through England’s
country districts,

BRITISH AEROPLANE STARTS
FROM WATER

An aeroplane that starts from the
water has been built by an English-
man, and while its first tests demon-
strated the necessity of many changes,
the inventor and his {riends have great
faith in its practicability. The machine
15 called the “Humphreys,” named after
the builder. The biplane system has
been adopted, but at that the similarity
to the standard type ceases. It is a sort
of biplane bird.

lower plane is practically a replica of
the upper one, save that it carries no
wings. A triangular elevating and de-
pressing plane is located in front,

The most original feature of the ma-
chine is the coracle hull of very thin
wood in which the aviator zits while
operating the machine, and which
canses the aeroplane to float on the
water. The motive power is an 8-

cyvlinder, 33-hp. engine, driving two
propellers through bevel gear. The
machine, including the operator, w mghﬁ
1,750 1b.
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MOVING-PICTURE TARGETS

The latest target idea in Europe is a
moving-picture hgure which appears in
the open with gun in hand and fires
back at the marksman firing upon it.
The practicing marksman holds his
rifle in readiness to fire the moment the
figire appears on the screen, but if the
flash of the gun held by the moving-
picture figure, and pointed directly to
the spot where the marksman stands, is
seen before the marksman fires, the lat-
ter is theoretically dead. Or should he
fire and miss the moving fizure, he is
numbered among the dead. The hits
of the marksman are all recorded in
their proper places by a self-recording
sirnal.

The target not only requires accurate
shooting, but rapid shooting, and very
much resemhles a battle in which op-
posing sharp-shooters are trying to
pick each other off.

ANTIQUATED LINERS TO EE
BEROEKEN UP

The Cunard company has sold four
of its out-of-date liners to a great iron
works at Sheffield, England, where
they will be broken up for the material
they contain. One of the vessels thus
doomed to sail the seas no more i3 the
“Etruria,” which in its day was the

A e N

Shooting at Moving-Picture Target

tastest boat crossing the Atlantic. The
other ships are the “Aleppo,” “Sara-
rOssa, ani] “Cherbourg,” all of which
were antil recently in the Cunard Medi-
terranean service,

The fact that these vessels are to be
really broken up signifies that English
shipowners are wisely ridding them-
selves of obsolete ships in a way that
will not counteract, and that the de-
mand for old iron is steadily growing,
Formerly, obsolete ships were sold to
foreign  ecompanies at  breaking-up
prices, only to enter the service again
and compete with newer ships. Thus,
by hreaking up old ships, mstead of
selling them to foreign buvers, the
market is relieved of superfluous ton-
nage and raw material is provided for
new ships.

VALISE FOR DOGS

The variety of canine coming under
the head of lap-dog usually has to be
carried about as
often as it walks,
with the result
that her ladyship's
gown is of-
ten soiled and
scratched. Conse-
quently, an ingen-
ious manufacturer
of leather goods devised the dog valise
here illustrated. An opening is pro-
vided at one end for the dog’s head to
protrude, and a pair of leather handles
makes the carrying simple.
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WRECE-LOCATING AND LIFE-
SAVING BUOY

This curious buoy, designed for ves-
sels navigating inland waters or i
coast service, has three distinct pur-
posez,  Its main purpose is to mark
the position of foundered vessels, but it
likewize provides a safe receptacle for
important papers and small articles of
wvalue, or to assist in saving the lives of
passengers and crew,

The tnvention consists of a buoy
held in a eylindrical framework, the lat-
ter being securely bolted to the deck.
In the lower part of the framework is
a reel, carrying a light metallic cable.
When a vessel sinks, the buoy floats on
the surface, the cable unwinding as the
vessel settles to the bottom. Deing
thus moored to the wreck, the buoy
marks its position.

Inside the huoy 15 a compattment,
reached through a watertight hand-
hole, which may be used for storing
important papers, rations, and stimu-
lants. At the top is a bell, which,

Buoy for Triple Purpose

rocked by the action of the sea, attracts
attention to the position, and around
the sides are hung a number of life
Preservers,
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A TARGET-GOAT

The Ham and Petersham Rifle club,
a famous English sportsmen’s organi-

The Proudest Geat in England

zation, takes great pride in the posses-
gion of a rumipating mascot, a goat
who is a living target. This Billy, who
occupies a proud position among the
goat tribes, owes his exalted place sim-
My to this fact. Aside from his peculiar
coloring he i3 a common, garden variety
of goat. He only knows one trick.
When he spies a man with a shotgun,
he turns his right side to him, lest the
temptation to shoot at the target on
hiz left side be too great to be resisted.

HOW TO MAKE A BOOK
TROUGH

A very cheap but attractive book
trough is shown in the accompanying
photograph. This picce of mission fur-
niture will be found useful in the home
or ofhce and can be made by anyone
who has a slight knowledge of tools.
The material should be either oak or
chestnut, which can be secured from
the planing mill dressed and sand-
papered ready to cut the tenons and
mortises. The stock needed will be as
follows:

2 il i 10 in. ] B0.5,
EORERANAA A
£ i1 in
I:HIFIEI?EIWE HHIEI by Bk

The two end pieces should be made
first with the top corners rounded off
and the lower end, which is of simple
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design, can be cut out with a bracket
saw and smoothed with a wood rasp.
The mortises should then be laid out

Back Trovgh Complete

according to the sketch and ent, by first
boring 3j-in. holes and finishing with
a chisel, being careful to keep all edges
clean and free from slivers,

The shelf can now be made by cut-
ting a double-key tenon at each end to
fit the end pieces, The

FIRE HORSE OBEYS PHONE
ORDER

A curious and remarkable story of
“horse sense,” Of nonsense, was re-
cently published in a firemen’s maga-
zine about a horse of the South Nor-
walk, Conn., fire department. Samuel
W. Mchl-wnn, the regular driver of

- the truck, was at hiz home frr a week

of wacation, and when the one fire
alarm of that week was sounded the
horse refused to get into harness.
McGowan was called up when it was
found that nothing could be done, and
the anmimal was led to the phone.

“Jack, what's the matter with you?
G.Et out of there quick!” came the driv-
er's familiar voice over the phone.

Nothing proved to be the matter but
that the horse had missed his regular
driver’s commanding voice, and a mo-
ment after the phone order was heard
he jumped into his place. The fire,
however, caused the total destruetion
of a $30,000 building.

CO-OPERATIVE COAL MINE
FAILS

Some vears ago a co-operative coal
mine, in which the miners owned the
shares and controlled the operation,
was inaugurated near 5t Etienne

apace between the two
tenions at each end can he
cut out with a bracket

saw and finished with a

rasp, The key holes i
should be mortised as
shown in the sketch, The .
trough pieces are made in I
a similar manner, care
being taken to have all

tenons and mortises per-
fectly square and a good
fit, so the trough when as-
gembled will have a neat
and workmanship like ap-
pearance, The trough can be finished
in any one of the many mission finishes
whicﬁ- are supplied by the trade for
this purpose.
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Details of Book Trough Constructlon

France, with many promises of success,
but not more than a year ago ended in
absolute failure.

The idea of a mine worked by the
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miners themselves as proprietors was
put forward by one of the newspapers
of Paris, v.hu:h subscribed 210,000 for
the wventure. The government then
added 10,000 more to the fund, and
St. Etienne came forward with a dona-
tion of $2,000, Operations were com-
menced after a concession of four pits
had been secured, but the miners were
not like brethren dwelling together in
unity, and hot disputes arose. The
miners helieved that they could manage
the buziness better than the usual board
of directors and save expenzes by more
efficiency in carrying out the wark, bt
too many tricd to manage, and therein
lay the canse of the failure, -

It 15 to be constructed of unbarked
logs with the ends hewn tapered, and
is to be 64 ft, long by 38 ft. wide. The
interior on the ground floor will be com-
posed of rooms for the accommodation
of the public, and the attic will con-
sist of living rooms. At the angles the
logs are to be notched one over the
other in the genuine settler style, and
will be edged off top and bottom to
allow about 3 in. flat surface for bear-
ing, The joints will be calked with
tarred oakum and plastered with or-
dinary mortar. The roof will be cov-
ered with split shingles or shakes, and
the chimney and fireplace will be con-
structed of field stones.

Modern Railroad Station of Lopgs

ARTISTIC EAILWAY STATION
OF LOGS

That a reversion to the building
materials used by the early settlers of
this country is the order of things in
many parts of the west, especially
where artistic as well as practical and
inexpensive I}uilﬂing5 are desired, is
being demonstrated in many ways.
Large log hotels have been recently
erected in the Yellowstone Park and
at Hot Springs, South Dakota, and now
the Chicago, Milwaukee & Puget
Sound railroad has prepared plans for
several log stations. One of them,
which is here illustrated, i3 to be at
Musselshell, Montana.

METAL BEATERS FOR EXTIN-
GUISHING BUSH FIRES

Bush fires in Australia are usually
fought by gangs of men who drive the
flames back with hide, fiber, or metal
beaters, the latter being a new inven-
tion consizting of a flexible metal beard
or switch attached to a stout wooden
handle,  Although light, the metal
beater is strong enough to sweep em-
bers and blazing sticks back into the
fire, and when wielded with an easy,
sliding stroke in towards the line of
fire it neither fans nor spreads the ont-
break. The fact that it will not itself
catch fire is a further advantage over
the beaters of hide or fiber.
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A CATAMARAN MOTORBOAT

This curious catamaran motorboat,
the property of a water enthusiast in
Janesville, Wis,, attains a speed of 18

CourLesy Las Pomer
Motar-Diriven Catamarsn

miles an hour, although equipped with
a light engine of but 6 hp. Its length
is 30 ft., the beams 316 ft., and it con-
=1sts of twin hulls or tubes, 1115 in, in
diameter. The tubes are made of gal-
vanized iron, and upon them rests a
platform 14 ft. long., This platform,
provided with a railing and canvas
sides, contains the engine and steering
wheel, and furmshes a riding place for
One OF MOre Persons.

The boat is so light on the water that
it takes its highest speed just about as
guickly as the motor is opened up, and,
by the adjustment of ingenicus bal-
ancing weights, runs on a level keel,
the stern not even settling when run-
ning at highest speed. The rudder, as
is shown in the illustration, is arranged
on a crosspiece near the how, this prov-
ing necessary because it retarded the
speed when located at the stern.

On the shaft near the motor is an air
pump, the purpose of which is to keep
a pressure of air in the hulls at all
times. Pressure gauges for each tube
are arranged on each side of the pump.

FOPULAR MECHANICS

ENGLISH “FAEKE" CURES ARE
EXPOSED

The British medical association has
published an interesting little book in
which are expozed the well-known
gecret remedies to be found in almost
every English household. In the book
are to be seen the composition of most
of the much-advertised nostrums con-
trasted with extracts of advertisements
telling of the cures they will make, In
many instances the mgredients include
nseful drugs, but the selling price is
out of all proportion to the cost of
preparation. In other preparations the
mgredients are harmless though use-
less, and in others, decidedly dan-
gerous.

The majority of remedies advertised
for the reduction of fat contain an ex-
tract from seaweed bladder wrack,
which, notwithstanding the fact that
it iz uzed in Ireland for fattening pigs,
has i some way or other acquired a
reputation for making people thin.

Although in some instances the
secret remedies, though expensive, may
prove effective, the majority are shown
to be a cruel fraud wpon the sufferers,
whom they often prevent from obtain-
ing zkilled advice before it iz too late,
One of the most widely advertised
cures for cancer, for instance, has been
found to consist of nothing but water.

MOTOR FIRE ESCAPE LATEST
IN MOTOR LINE

Motor fire appliances have ceased to
be a novelty, but all over the world an
effort is being made to make them more
effective and enlarge their scope of
usefulness, The Glasgow fire depart-
ment has just made a notable addition
to its fre-fighting apparatus, a motor
fire escape. The machine carries an ex-
tension ladder which operates on a
turntable and can be extended to a
height of 85 ft. When traveling, the
machine is 26 ft. long, 10 ft. high,
weighs 616 tons, and is driven by a
four-cylinder, A0-hp. gasoline motor
with battery and magneto ignition.
The gasoline motor drives a «dynamo
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generator, which transmits the current
through flexible cables to two electric
motors, hung on the front axle and
geared up to the front wheels. There

are five speeds forward, up to 20 miles
Teverse,

an hour, two and electric
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the rabbit developing long toe-nails in
order to climb over the settlers” wire
netting fence, and in a few years, so
some affirm, it will be found that Bre'r
Rabbit has grown himself a pair of
tweezers with which to cut the wire.

brake of two powers. The ladder,
when raized from its horizontal posi-
tion on the carriage, 15 extended by
means of a small engine, bolted to the
side of the main ladder and driven by
carbonic acid gas, the gas being con-
tained n four cylinders attached to
the turntable. The weight of the lad-
der does not rest on the springs of the
apparatus, but on a carriage which is
carried on the rear of the machine, and
which can be detached so that the
wheels may rest on the ground.

EVOLUTION OF THE RABEIT

Australia, long suffering from its
over-production of rabbits, has spent
millions of dollars in an attempt to
keep the little animal out of mischiei,
and yet, regardless of discomfiture that
would make most people incapable of
joking on the subject of their trouble,
the Australian ranchmen are circulat-
ing a most ingenious story of rabbit
evolution.

It is none other tham-a reputed
demonstration of the Darwinian theory
in the rabbit. Australia, according to
the story tellers, sees to her dismay

Mew Glasgow Fire-Fighting Appliance

A DRAIN FOR STEAM WHISTLES

The gurgling and spluttering of a
steam whistle, and the time wasted be-
fore a true and full note is obtained, is
the result of the
condensation of
the steam left in
the whistle after
the previons Hig—
nal. This trouble
may be ohviated
by the adoption

of the drain
shown in the il- Ive Tebe placed
lustration. As bowest possible

soon as the cord
15 pulled it auto-
matically drains
away the con-
densed steam,

T T B L 1 5 :--n- 1 |

leaving the
steam-pipe dry
and clean,

With such a device attached, the
sound of the whistle 153 immediate and
of full note, and spray is not blown all
over the deck, as is the case when the
condensed steam has to be blown out
before a sound can be made.
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UNSET CONCRETE KILLS MEN

The falling apart of a 7-ft. section
of a concrete smokestack under con-
struction at Pontiac, Mich., sent two

0

- 1 ey

How Accident Oecurred

workmen crashing to the ground 160
ft. below, instantly killing bhoth of
them. The stack, which is to be 180
ft. high, rose in the air at the rate of
3% it per day, the mixture being
poured into forms made of planking.

The accident occurred just after the
workmen had reached their posts on
the morning of Nov, 18, and the cause
was the imperfect hardening of the
two sections built the two previous
days, due to the cold weather.

THE FROG INDUSTRY OF
FRANCE

That the frog industry of France is a
business of considerable magnitude
may be gained from the fact that the
annual production is close to 50,000,
000 frogs, all of which are consumed
within the country, with the exception
of the export to England.
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Of all the districts given over to the
industry, that of Fresnes, a village in
the environs of Paris, is the most
famed. Great ponds are alive with the
jumping animals, and the catch, which
15 made in the night, is a picturesque
sight. Long lines of flaming faggots,
soaked in tar and carried by small
hoys, catch the attention of the frogs
mn the midst of their nightly musical
entertainments, and they jump to-
wards the fatal flare. Men with nets
follow the faggot bearers and catch as
many as 256 or 30 fascinated frogs in
one swing of the net.

The legs, or saddles, are served in
omelettes, fricassced in butter, fried in
bread crumbs with a white zauce,
grilled, prepared with beaten eggs, and
in many other inviting wavs, Magmh-
cently “fattened”™ legs sell for about
B1.50 per dozen.

A meat pie of frog’s legs and truf-
fles, ordered to celebrate an excep-
tional run of luck at Monte Carlo, cost
the plunger a little matter of $120.

FIRST STEAM WAR VESSEL

The success of the “Clermont,”
Robert Fulton's invention, launched in
1807, cauged the naval architects of the
day to apply steam power to warships,
and the “Damologos™ or “Fulton the
Firat,” was launched in 1814, seven
years after the first steamboat appeared
on the Hudson river. She carried 16
guns, eight on a side, and at the time
was considered a formidable craft,

albeit there were sailing frigates and
gloops  which could leave the new-
fangled craft behind in a race.
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OAKLAND'S NEW WATER-
FRONT

Some time apo a bond issue of
2,500,000 was voted by Oakland, Cal.,
for the improvement of its waterfront,
and of this amount $500,000 15 about to
be expended in developing the space
between Key Route pier and Southern
Pacific mole for commercial purposes,
A etreet 6,500 ft, long and 200 ft. wide
will run along what 18 known as the
United 5tates bulkhead line between
these two points, and piers will be con-
structed, Three thoroughfares from
the heart of the city will open into the
new street. A 2,000-ft. wharf will be
built, and the chanmnel in front will he
dredged out to accommodate deep-sea-
going vessels.

KETTLE FOR THAWING
DYNAMITE

The thawing of dynamite requires
precaution and a specially constructed
thawi:ng yvessel, yet pr!:n;'anhﬁn 15 often
lacking and the
veszel in which
the thawing 1=
accomplished is
seldom other
than an ordi-
nary ntensil
drafted into
service for the
moment only.

There is,
however, a ket=
tle on the mar-
ket, designed
for thawing
dyvnamite an d
expected to do no other service, As
shown in the illustration it 15 a gal-
vanized-iron pail having two separate
compartments, the inner one forming
a chamber for the dynamite. Around
this, in the outer compartment, is
placed the hot water required for the
thawing. The dynamite compartment
has a close-fitting socket cover, and the
opening of the water compartment is
a small, screw-capped hole, The ket-
tles are made in two sizes, capable of
thawing 40 and 75 Ib. of dynamite.
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QUEEN OF SIAM'S AUTOMOEILE

The Queen of Siam is the latest royal
convert to the use of the antomobile as’
a means of transportation and pleasure,

Ceairbowy Maoler, Tamidon
Intericr of Heyal Auto

Around the palace of the King at
Bangkok are many miles of fine roads
and gardens, and it iz in this locality
that the machine will be used,

The royal automobile waz made to
order in England, and has a body like
that of an omnibus. A large chair seat
for the Oueen occupies the center of
the interior, and on either zide of it are
seats for the ladies in attendance upon
her majesty.,

R —

REMARKABLE TWO-WHEELED
AUTOMOBILE

A most extraordinary two-wheeled
automobile, designed on the principle
of a “dicycle” bicyele which drew atten-
tion in England 20 or more years ago,
has been built in London and sent to
this country for exhibition.

It consists of a couple of large solid-
tired wheels, connected by an axle from
which hangs a platform sufficing for
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the engine, fuel tank, and two persons,
The engine, which iz at the rear, 12 of
the single-cylinder type and develops

Front VWiew of Strampe al.l'.l.utl:rn'rlﬂ:l'&li.'llr

414 hp. The countershaft lies parallel
with the axle of the vehicle, and on the
ends are a pair of roller chains driving
sprockets that engage with the wheel
hubs, The steering is accomplished by
an ordinary auto steering wheel, which
actuates wires that move friction discs
between the sprockets and the wheel
hubs, the drive being released from one
wheel or the other to effect a turn.

The chief features of thiz remarkable
type of machine is the cheapness with
which it can be built and the lack of
vibration that results from the use of
large wheels. The seat for the driver
and passenger rests just over the axle.

THE TELEPHONE IN 3CIENCE
HEALING

It is said that the®use of the telephone
for Christian Secience healing in and
around Los Angeles, Cal., has assumed
such proportions that the business of
the two telephone companies has ma-
terially increased, Healers in Los
Angeles and Pasadena, according to
“Telephony,” give treatment by wire
to patients in Riverside, Santa Bar-
bara, San Bernardino and other south-
ern California points. After the con-
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nection is made between the patient
and the science healer, the wire iz held
in absolute silence. The telephone
operators would, of course, pet no re-
sponse when cutting in on the line,
comsequently these broken connections
on what appeared to be non-busy lines
brought in complaint that the service
was out of order, and led to the dis-
covery of the silent use of the wires,

NOVEL METHOD OF PRESERV-
ING MEAT AND FISH

This illustration shows an ingenious
French method of preserving fish or
meats for periods as long as eight or
ten davs without ice, yet the food is
kept absolutely fresh.,  The require-
ments for making the preserver are
simple, consisting of a wooden tub or,
halt cask, a straight stick or broom
handle, a cross-piece of wood for it, a
glass bell, brimstone, sulphur, and
water.

The tub is filled two-thirds full of
water, and the articlez to be preserved
are hooked to the cross-picce of the

Preseeving Mests Withoot Tee

broom handle. On top of the water
near the center stick are placed two or-
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dinary pill boxes, each containing a
little powdered suwlphur, This is
lighted and over all is placed the glass
bell, the lower edge of which rests
under water on bricks or other objects
placed on the bottom of the tub. The
sulphuric acid given off absorbs the
oxvgen in the air under the bell-glass,
and then diszolves itself in the water.
It 15 claimed that when the meat or
fizh is removed several days later as
fresh as when placed n the Preseérver,
there iz no smell of sulphur or brim-
stone whatever,

e ——

TELESCOPE SIGHT FOR RIFLES

A new telescope sight has been
placed on the market that i1s as long as
the rifle barrel itself. It is 1914 in.
long, has a power of three diameters,
and the sight relicf 15 434 in. The rear
end of the device is well in front of the
breech block where it is out of the way
of the shell. The mounting of the tel-
escope is very simple, the rear holder
taking the place of the ordinary rear

469

sight and being held in place by the
Just back of the muzzle

SAINE SCTeEw.

Telgscepe Sight as Lomg as Barrel

iz a split dovetaill mount which locks
securely to the front sight slot,

THE AIRSHIP REPELLING
TESTS

The tests at Fort Hancock, designed
to perfect the army in hghting the
aerial war craft of the future, and to
develop new types of guns for this pur-
pose, are progressing rapidly. Balloons
are sent up as targets, and ordinary
cannon are all that have so far been
used, On one day a balloon withstood
for several hours a shower of bursting
shrapnel fired at it from the fort, but
In another test a halloon was brought
down by a shell,

The Aviatar's Fet
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WATER COOLER FOR
REFRIGERATORS

The water cooler shown in this il-
lustration is claimed to have many ex-
cellent features.
It cannot ahsorb
oclors from  the
food stored i the
refrigerator, 1s
placed in the
bhack of the ice
chamber out of
the way, and 15
always kept cold.
This latter fea-
ture is made pos-
gible by inclining
the ice rack =o
that the ice will
always Dbe
against it, no
matter how small
the supply is.

The cooler
consists of a
seamleaz tube 414 in. in diameter,
enameled inside and out. Tt holds from
one to two gallons of water, and its
opening is on the outside of the re-
frigerator,

REGISTERING THE WIND
VELOCITY
The ingenious and practical device

shown in thiz illustration is mounted
on a post near the aeroplane garages

Simple Indicator of Wind Welociny

of England’s great aviation field to
antomatically determine and post the
wind velocity, Tt swings upon a pivot
like an ordinary weather vane, but in
place of an arrow it has a slightly con-

caved disk, and a tail with a scale upon
it. The wind, striking the disk, exerts
pressure which causes a hand to swing
up and down the side of the tail, Tn the
illustration the hand points midway
between 15 and 20, thus showing that
the velocity of the wind is 1734 miles
an hour. The tail not only provides
a surface for the scale, but keeps the
pressure disk facing the wind as well.
The disk is made just the right size to
correctly register the wvelocity of the
wind striking it.

e —

SHOES FOR A “STILL HUNT”

In certain kinds of game hunting a
noiseless tread is almost an absolute
necessity, 1t the
hunter is to return
successful. Such a
shoe as here illus-
trated, although it
can be worn over
roungh surfaces
without  injuring
or hurting the
feet, iz as zilent as an Indian moccasin,
and the shape of the hottom is very
much the same. 5tillness and strength
combined is ohtained by a double thick-
ness, the lower one forming the cushion.

WELL-DRILLING CAUSES MINE
PANIC

The miners working in the lower
depths of a mine at Shelburn, Indiana,
were recently thrown into a panic by
a mysterious pounding that eame from
over their heads, and frantically bolted
for the mine opening about half a mile
distant. After they were hoisted to the
surface, an investigation revealed the
fact that the pounding sound was made
by a drill used in sinking a well,

The telephone plays an important
factor in the fight against frost in the
fruit country of the west. The growers
of Box Elder county, Utah, have in-
stalled phones for the purpose of eall-
ing out the help when a sudden frost
makes necessary the tending of fire
pots,

¢|
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HOW TO MAKE A DINING ELECTRIC SHADE

The dining shade shown is con-
structed of wood and glass. There will
be needed the following

E picces, by 3 by 24 I11.. S-4-5, Dak,
d pieces, ﬁ h:.r M by d n., =45, Oak.
4 phecis, ;2 _ﬁ lrzr 'J[l’-'i fn S48, Dhak,
4 p:h:n:en |.n_I S5, ik,
8 pieces, % 'I.|r 'I.ur .1.1.|' i S5, Chak,
-ﬂ pleces, S4-5, Oiak,

54
1 peece, ﬁh}' '|.|'_r E in., S5, Ok

Begin work by shaping the ends of
the longest pieces as shown in the
drawing. All the angles are 45 deg.
Next lay out the cross-lap joints at the
corners g0 that two setz of horizontal
frames shall be formed 23 by 23 in
Cut four pieces toa length of 3 in. each.
Also shape up the “false™ extensions
of these pieces which are to be fas-
tened below the lower frame at the
corners. Since these are to be eut from
the pLEEEH just specified, the easiest
way iz to shape the end of each to the
rﬂrp.uru! angle and then erosseut, Rab-
bet these piecus sufficient to allow the
art glass to set in on the back =ides and
be fastened—about 1§ in. will do—and
put them together “ﬂh glue and brads.

Now make the top square in a simi-
lar manner, éxcept the rabbets, In this
top square is to be fitted the 34-in.
board which is to hold the lights and
to which the chains are to be fastened.

The sloping sides are next to be
made. The sides are to be bumlt up sep-

“3- 33" squang

g.I*... r
“‘!“.';‘. _.-H‘L i
r B dle x
ol B | e '
1 T v
- Iuiﬂﬁ;;‘_ 1‘1’\-"‘ _: 11-.
—
23 |

Dietails of Shade Construction

arately, the corners being lapped and
glued after rabbeting the under arrises
sufficient to let the glass in, The four

sides are mitered together at their
edges and reinforced by covering the
joint with copper.

These sides are next mitered to the
top and bottom frames and made fast

]
-
Electric Shade Complete

S =

on the under sides with copper strips,
glue being used on the edges of the
wood.

The shade shown had a mottled glass
in which greens predominated. The
sizes and shapes of these pieces of
rlass would better be determined after
the woodwork is finished.

One manner of fastening the chains
is clearly shown in the photograph.
Such a combination will call for an ex-
ira piece of oak, 3} by 31§ by 314 in.
fnished stock.

A good finish for this shade is ob-
tained as follows: Put on a coat of
silver gray water stain. When this has
dried, sand lightly with No. 00 sand-
paper and apply a coat of golden oak
o1l stain, Allow this to dry after wip-
ing the surplus off with a cloth. Pat
on a coat of black paste filler and allow
to harden over night. When dry, sand
lightly and put on a coat of very thin
shellac. Sand this lightly when hard
and put on a coat of wax. This is a
very dark finish relieved by highlights
of lighter brown and is known as Ant-
werp ocak,
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WHIPPING POST CONVERTED
INTO ROAD 3IGN

An ancient whipping post that has
long remained in position in one of the
of London-Massey,

squares Essex,

g

Huemane Wee for Whipping Fost

England, as a relic of more barbarous
days, has at last been found a modern
task to perform without detracting
from it as a thing of local history. Upon
its  wooden cross-piece  have been
painted the distances to nearby com-
munities, thus converting it into a road
sigmn.

NEW DESIGN OF PIPE WRENCH

The new pipe wrench shown in this

illistration was specially designed for

use in oil fields, and is claimed to do

- aicisd
4 ANTRESTA ST :

SO I A

Oty Thee 4] Indusicy

Improved Pipe Wrench
away with most of the troubles hith-
erto experienced in setting up such
pipe. It is clamped to the pipe in some-
what the zame manner as the familiar

[l
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casing jacket, but has a release attach-
ment that prevents the tongz from
sticking and allows them to release
their grip on the hackward stroke of
the engine.

Neither teeth nor dies are used, which
prevents the scarring up of the casing
or its crushing. The drawing shows
the wrench in detail,

CURIOUS TREATMENT OF
MOTORBOATS

No sooner is an English or French
built motorboat or engine equipment
received in a town in West Siberia,
according to a correspondent writing
from that part of the world, than the
owner 2ets to work to remove the hean-
tifully finished and balanced bronze
propeller. Then he has a two or three-
bladed propeller hacked out of iron or
steel plate var:-.'j'ug it thickness from
1% im. to 2716 in.,
and places it on
the shaft. As a
result the motors
slow down con-
siderably in
speed. but the
boats go  faster
than with the
scientific propeller, in spite of the fact
that the crude substitute is all corners
and irregularities.

mome idea of the types of propellers
that replace those sent is obtainable
from the two drawings accompanying
this article,

$2,500 AUTOMOBILE SOLD
FOR $10

A Westwood, N. Y., man probably
broke all records for lowering the price
of automobiles when he sold his §2,500
car for 810, A. 5. Collington was mak-
ing a trip through New Jersey when at
Eelleville his machine tried to climb
a tree and was put out of commission.
He needed money to return home and
sold the remains for 810 to a farmer
who said he thought he could use some
of the machinery around his barn,
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TUG COVERED WITH ICE ON LAKE ERIE TRIFP

Seekers for the North Pole and in-
habitants of the Arctie regions are not
the only ones who consider battles with
ice among their greatest problems.
Sailors of the Great Lakes toward the
end of the navigation season find win-
ter's wind and cold their chief foes,
The photograph is a fashlight of the
tug “Alva B.," taken mn Cleveland har-

where water was thrown up on her.
The rudder froze fast and a member
of the crew had to work his way along
the shppery deck to chop it free. Ice

fastened the hatches and cut the 1nwen
off from their quarters, forcing them
to huddle for hours in the pilot house
in the biting cold or about the boilers
where there was a little warmth,

»

L

Afeer & Batile with the Ioy Waves

bor on her return from a cruise of 250
miles in Lake Eri¢ in a vain search for
13 men who had put off from the burn-
ing steamer “Clarion” in the great
storm of the early winter. So loaded
was the little eraft with ice and frost
that she resembled a phantom ship as
she worked her way into the harbor,
The cruize of the tug “Alva B.” was
one of the most thrilling of the season.
For 250 miles she scoured the lake in
the hope that some of the men who had
trusted their lives to water rather
than fire might have endured the icy
waves and stinging winds, Their
gearch was in vain. Tee 6 in. thick and
more covered the tug at every point

VALUE OF WOODLOTS

The few acres of wooded land every
tarm should boast of are becoming
more and more valuable year by vear,
In Michigan, for instance, which was
once so heavily timbered, the farmers
are beginning to comsider trees as a
crop.  Underbrush is no longer cut
down in the timber patches if the
farmer realizes the destruction he is
causing. One farmer near Detroit, it
iz said. paid $500 to have hiz woodlot
underbrushed, thinking it the right
thing, and then paid $2,000 to undo the
mischief by setting out underbrush in
the same places.
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COMBINATION CHIMNEY AND

WATER TOWEER
] An interesting and
. | artistic combination of

|  chimney and water
tower i3 shown i this
illustration. It was
erected at Anderney,
France, and the chim-

ney proper is of spe-
1 cially constructed con-
1 crete blocks, while the

two water reservoirs
H are of poured concrete.

The upper reservoir has
a capacity of ahout 25,-
000 gallons, while the
lower ome holds 6,000
aallons,

The height of the
chimney is 180 ft., and
the placing of reservoirs
around 1t in which to
contain the water re-
gquired at the plant
saves the cost of erect-
ing a water-tower
standard.

=,

Coartesy Cemdel Ags

A POST-MARK THAT
ADVERTISED

When Messras, Selindge & Co., the
American proprietors of the only de-
partment store of the American kind in
London, suceeeded in getting the Drit-
ish postoffice department to establish a
postal station 1n the store, F_n;:]i:lh
merchants did not realize the advertis-
ing Seliridge was to get. But when the

Original Postmark and Tis Subaeivute

letters mailed there went out stamped
with the post-mark shown by the first
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of these drawings, protest was immedi-
ate. The question was brought up in
the House of Commons, and the Post-
master-General removed “Selfridge’s”
from the post-mark and had “400 Ox-
ford 5t.” put in its place, as is shown
in the second drawing.

The location of the postal station is,
of course, necessary, but the street
number now provides this as well as
the name of the store formerly did.

CRUDE WIRELESS PICKS UP
DISTANT MESSAGES

One night recently, George L. Wil-
son, of Haddonfield, N. J., hooked up
ns wireless outht, comprising nothing
more than a tuning coil, detector and
condenser, with a loop of the Pennsyl-
vania railroad wire from Haddonfield
to Medford, a distance of 12 miles.
This wire, which was No. 12 galvan-
ized, thus became the acrial of the out-
fit, and the ground was the resular
telegraph ground through the switch-
board, yet Wilson unexpectedly picked
up two aerograms from Cape Hatteras,
a distance of several hundred miles.

This accomplishment, with an aerial
composed of 12 miles of single wire,
most of which was going to waste, and -
his scant equipment, is considered an
extraordinary wireless “freak.” His
receivers were head phones,

MODERN FRENCH RAILROAD
ERIDGE

This great railroad viaduct over the
Sioule river in France is considered
the greatest bridge of its kind in that
country, and one of the most notable
bridge-building feats in the world. Its
total length 15 abont 1,500 ft., the rail-
road tracks are 450 ft. above the normal
level of the river, and the central span
is 465 ft, long., The curious chimnev-
like piers are 304 ft. in height.

The illustrations show the method of
construction, the traveling capes by
which the framework was slowly ex-
tended being visible in both, In one
illustration is seen the false-work piers
and supports utilized to support the
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Hew the Bridge was Camstracued
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inner span on one side until it reached
the huge supporting pier. Upon the
face of the hill is seen the railway used

POPULAR MECHANICS

A cadmium alloy iz also uszed in the
manuiacture of automatic fire extin-
ertishers, in which water under pressure

to lift and lower material out of the
Sionle valley. The cost of the bridge
was about $800,000,

A NEW METAL IN AMERICA

Cadminm, a metal that melts in a low
temperature, and, like bismuth, lowers
the melting of alloys in which it is
used, was derived largely from Silesia
until two vears ago, but now a consid-
erable amount of it is produced in the
United States, so much, m fact, that the
annual import to this country has now
dropped from $F10,500 to $2.300.

The chief source of cadminm iz zimne
ore, although small quantitiez of this
tare metal are contained in some lead
ores. The zinc ore of the Joplin dis-
trict contains as hizgh a percentare of
cadmium as the zine ores of Silesia. Un-
like bismuth, which forms brittle alloys,
the cadmium allovs are often malleahble.
Several of them hiquety at temperatures
conziderably below that of boiling wa-
ter, One imstance of this 13 a “trick™
teaspoon, which melts in a cup of tea,
to the great astomishment of the
drinler.

French Railroad Bridge Practically Completad

is released in a jet or spray by the
melting of cadmivm under the heat
of the fire,

HOME-MADE BABY INCUBATOR

A home-made infant incubator did
as much for a Cleveland, Ohio, baby as
conld be accomplished by the most or-
nate and scientifically constructed in-
cubator in the land.

Originally, it was a rough tool hox,
but when physicians told Rudolph Ma-
tula, an iron moulder of Cleveland, that
his baby would not live because the
Ohio city could not immediately pro-
vide it with a baby incubator, the box
became the much needed article.  Ma-
tula first turned the box on its side,
with the round, trunk-like cover open,
and over the opening of the box con-
structed a false bottom of wire, taken
from the door screen.  In the rounded
hollow furnished by the cover he
placed the hot-water bottle and two
earthen bottles that had been used for
ketchup, Then he linzd the box with
cotton batting and quilting, and cut a
hole in what was originally the bottom
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of the box, =o that the baby's face
would be expozed to the open air. In
the water bag, which lay under the
baby's pillow, and in the earthen hot-
tles hot water was placed as often as
required, and the baby above this
source of warmth grew steadily from
its 10 inches of length and 4 pounds of
weight into a normally healthy con-
dition.

Just how this curious incubator was
made 15 shown in one tllusiration,
while the other shows its appearance
in use. When the baby firetied, the
rounded bottom of what had been the
cover of the tool box provided a rocker
on which the mother gently swaved the
incubator back and forth, All that was
required to get at the hottles and hag
for refilling with hot water was to undo
the center strap and lift the incubator a
few inches.

Some Cleveland physicians became
so interested in the remarkable incu-

n:-rzh-@l.:?;- Botten
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The BHox o Posifomn
Baby Incubatcr Made of Tool Box

hator that diagrams were made to ex-
hibit before medical societies,

CURIQUS CAPER OF A CYCLONE

Cwclones have long ceased to startle
by the freakishness of their bhehavior,
and rezidents of the western states con-
sider that almost anything is possible

Cyclonic Magic

for a real twister, yvet the unique magic-

trick performance this photograph
accuses a cvclone of perpetrating at
Cambridge Springs, Pennsylvania, is
unusually =ubtle,

The photograph shows part of the
curtain outside and the other part in-
side the window. The force of the cy-
clone or the air vacuum it created at
just this point pulled the curtain out
between the pane of glass and the sash
without breaking the pane, and then
the glass sprung back to its original
position and left the curtain as shown,

MIRAGE PRODUCED IN
LABORATORY

A perfect miniature mirage was pro-
duced by Dr. Robert Wood, professor
of experimental physies in Johns Hop-
kins university, to show in all its vivid-
ness how the thicsty traveler in the des-
ert is deceived by a phantom lake.

The desert was a sheet-iron plate
about 15 it. in length, covered with
sand. Under the plate was a series of
gas burners, to heat the sand as in a
desert. A mirror reflected the sun upon
a white sheet of paper at one end of the
mintature desert, the paper serving as
a clear skvline, When the miniature
desert became fairly hot, a clear pooi
of water seemed to rest just a little way
in front of the piles of sand,
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TELEPHONE POLE 118 FT. TALL
This

phone
. \ which 15 one of a
- pair rising from
| the banks of ths
| | Othio river at and

| across the river
from  Gallipolis,
Othio, is the tall-
est pole in that
part of the coun-
trv, and one of
the tallest in the
wr:rrld Consist-
ing of two chest-
nut sticks spliced
together, it rises
from the West
YVirgimia shore to
a height of 1158
ft., while its
mate on the
Chhio side 15 116
ft. tall. The
diameter of the
butts of the poles

tele-
pole,

in., and the tops
3 T are ® in. across,
The -apln:e mn each pole extends 12 ft.

AN ELECTRIC LIGHT GAME

A new and ingenions French electric
light game is shown in this illustration,
It consizstz of a board with an electric
lamp at each end, and four cones in
the middle, the latter being provided at
their bases with opposed electiric con-
tacts, The purpose of the players s
to ring theze cones in such a manner as

Curious Electric Light Game

to obtain a winning color illumination,
red or green. The number of points
scored is determined by adding up the
number of rings placed. The rings are

is ahout 2 ft, i
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tozsed over the cones, and the difhculty
of the games lies in the fact that afrer
one cone is ringed it becomes necessary
to ring, not the neighboring one, but
the one following, in order to make the
color come out.  Should a neighboring
cone be ringed, the game stands as at
the start, and the player must start all
over again,

NICEKEL-IN-THE-SLOT POOL
TABLES NOW

A nickel-in-the-slot pool table is the
latest addition to coin devices, The
pocketed  balls
all roll into a
receptacle at
one end of the
table. W hen
the gpame is
finished, all the
Lalls put in the
pockets and
gathered in the
box at the end,
inserted before the

a nickel must be
receptacle can be opened and the balls

seenred.

COMEBINATION CONCRETE AND
TIMEER FILE

A pile, the lower end of which is tim-
ber and the upper concrete, has been de-
vised for use in soil where the ground
water level 1s below the depth to which
it 1s necessary to carry the building
footings. The top of the timber pile is
driven at least 3 ft. below the ground
water line and the concrete pile 15
formed on top of it to reach to the build-
ing footings, the idea being to keep the
wood entirelv beneath the water so that
itz decay will be prevented by continu-
otis  saturation, The concrete pile
above the wood extends throngh the
portion of the soil subjected only to
alternate wetting and drving, which in-
jures timber, but does not affect con-
crete,

The eoncrete pile is formed on top
of the timber pile by means of a tube,
forced into the hole made by =sinking
the wooden pile.
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SsTEAMSHIP BUILT IN 64 DAYS

The passenger and cargo steamer
“Halvador,” built to inaugurate a new
steamship service between Acejutta,
Salvador, and Salina Cruz, was com-
pleted by an English concern in the re-
markably short period of 64 working
days from the time of signing the con-
tract, This is extraordinary, consid-
ering that the ship is a first-class pas-
genger vezsel, 225 {t. long, with a 3314-
ft. beam.

THE RADIUM WATCH

A watch is being marketed in Eng-
land, the dial of which appears in the
dark as showngin the illustration. In
the light, the face of the watch looks
like that of any ordinary timepiece, and
the illumination is gained by putting a
composition obtained from pitchblende
in grooves in the hands, and m dot-like
depressions opposite the hours, The
composition contains sufficient radiom
to cauze a bluish-green glow when
placed in the dark. The amount of ra-
dium in the pitchhlende is too minute
ta be even measured, consequently the
watch sells for about §5.

Pitchblende Aflords I[lumination

The illustration is a photograph,
taken by a 2-hours’ exposure in a dark
TOOm,

A THEATER ON THE STAGE

In the izlrl.lchu.'_lirr[:l of “La Petite
Caporale” at the Chatelet theater, Lon-

A Theater Within a Theater

don, the performers dance for two
audiences, one heing in the body of the
theater and the other in a reproduction
of the body of a theater at the back of
the stage, The stage setting is a rep-
resentation of the Gaite theater in 1800,
and in the tiers of boxes and the pit at
the back of the stage are seated 550
“supers”—men and women hired at a
small consideration to view the per-
formance. Comparison of the real and
the stare andience would not show
much difference, but there 15 a differ-
ence and a very interesting one, as the
spectators in the representation of the
Gaite theater are paid for assenting to
watch the dancers, while the real audi-
ence pavs for the privilege.

The city of Wallsee, on the Danube
in lower Austria, once famons and
wealthy because of its millstone indus-
try, has just seen its glory completely
fade awav through the closing of 1ts
lazt millstone concern.
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CONFUSING REFLECTION
PHOTOGRAPH

This photograph of a Florida manu-
facturing plant, taken on a day ideal

Which Is the Reflection?

for reflections, i= so excellent that it is
difficult to tell which iz the building it-
self and which the reflection. The il-
Iustration 12 in reahty reproduced up-
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side down, the upper part having been
the reflection on the negative,

A WOMAN FLEA-CATCHER

There is a young woman in Pasadena,
Cal,, who makes a profession of reliev-
ing Angora cats of a superfluity of
fleas. Twice a week she makes her
round of calls, and gives each stately
talby a thorough inspection. Her pro-
fession is not crowded, consequentl
she finds it very remunerative, especi-
ally as Pasadena has many such cats,
and the cats, if not carefully watched,
have many fleas.

LONGEST SINGLE-SPAN
WOODEN BRIDGE

This old covered bridge is zaid to
be the longest single-span wooden
bridge in the world. It has a length
of 231 ft., divided into two wide drive-
wayvs, [t crosses the tail-race of a mll
at Blenheim, in 5choharie county,
New York, and was constructed in 1855
at a cost of #6,000, Just before the last
trestle was knocked from under it the
hoss carpenter took his place in the
middle, remarking: “If the bridge
goes down I never want to see the sun
rize again.” As near as could be meas-
ured the structure did not settle more
than a guarter of an inch,

The iron structural work of the ap-
proach replaced a wooden approach
about 16 vears ago.

=g i I

: ﬁ@:a: e s el
s Sl '.:-'-'F"i.;‘ ity

Baid 10 be Longest Wooden-Span Bridge
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HEAT

Part II—How Low Temperatures Are Produced
By J. Gordon Ogden, Ph. D., Professor of Physics, Fifth Ave, High School, Pittaburgh

The principle underlying the produc-
tion of low temperatures is very simple
and easily understood. It depends
upon the warfare that constantly exists
between heat vibrations, and the co-
hesive force that holds matter together.
Ii matter be heated, the cohesion he-
tween the particles is lessened, and
if sufficient heat be applied, the mat-
ter changes from the solid to the liguid
form, and then to the gaseous—a
triumph of heat vibration over its an-
tagonist, cohesion. Conversely, if we
drive matter into closer relationship be-
tween 1ts component pﬂ:tif:]n.s. in other
words if we COMpress it, the heat vibra-
tions are driven out, and cobesion is the
victor,

Expansion absorbs heat, Compres-
sion sets it free. Everyone iz familiar
with the fact that when we squeeze air
into a smaller space, as for L"-.-d.[1|'|!']|.'
when we pump it into a bicyele tire,
the pump =oon becomes 1|11Ir|.' hni.
Whence the heat? It is the result of
forcing the particles of air clozer to-
gether, thus setting free the encrgy
which had kept them farther apart.
Likewizie, every observer knows that an
enormons amount of heat must he given
to water at the boiling point to induce
it to Decome steam ; amd further, that
the temperature of the steam given off,
if not confined within a boiler or other
confainer, 15 exactly the same as the
temperature of the boiling water.
Steam is simply expanded water, and
the heat energy essential toits produoc-
tion does not change its temperature.
What then, becomes of this heat en-
ergy ? The answer is eazy. The heat is
transformed from enierEy of motion to
enerey of position and 15 given to the
mnh‘n:ule:—‘- of water as ﬂu‘. admission
price to the realms of steam. It be-
comes that which serves to give the
molecules of steam the freedom of mo-
tion and consequent increased volume
which constitutes the difference he-
tween a liquid and a vapor. (Fig. 1)

Since this heat is lost to measurement,
but reappears upon the condensation of
the =team, the name, “latent heat,” was
given to it by the early philosophers.

Oc E‘%

Water 212°F.

Steam 212°F, ' C‘

Fig. I=—Warer and Steam &t 2I2°F. The heavy
bare reprewsnt ﬂqframmatlfallr the hzat energy which
by driving the molecules [arther apart causes the water
i chenge it condition, buat not its temperature

A cubie meh of water absorhs a ecom-
paratively large amount of heat when
transformed into steam,  The steam,
however, will oceupy the space of a cu-
bic foot, over 1,704} times the original
bulk of water. Should this cubic foot
of steam be squeezed into one cubic
inch of space, it would arain assume
the liquid form, and the heat energy
which permitted it to become a vapor,
would become sensible and- available
ior other work. In changing matter
from one condition to another, there is
still another element that must he taken
into account-—pressure,  If a cubic inch
of water be confined within a strong
steel box holding exactly one cubic
inch, and heat be npphc‘d the water
cannot become ateam, but continues to
erow hotter and hotter until it in all
probabilitv becomes white hot,  This
element of presaure i2 a very important
factor in the various changes of eondi-
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tion, as we shall see later when we come
to consider the liquelaction of gases.
In a mixture of water and ice the
temperatire of cach is the same, viz.:
32 F. What, then, i3 the difference

Fig. §==# Faraday Tuobe

between them ? Simply this: the water
conitains  heat wvibrations sufficient o
lessen the cohesion between its mole-
cules, and they are permitted to move
freely about through the liguid, It will
be remembered that the difference be-
tween =olids, liquids, and gases, is one
of molecular freedom. It 15 necessary
to heat ice to melt it. And ver the
temperatures of freezing water and
melting ice are precisely the same,
Here we have exacily the same problem
as in the case of the boiling water and
steain.  And as in the latter case, the
heat vibrations simply give molecolar
freedom, but not higher temperature.
When these heat vibrations are taken
from water, ice is the result. Freezing
15 nothing more nor less than a heating
process,  In fact this prineiple is taken
advantage of in a practical way bry far-
mers who protect ther |mta’rm_,-. in cold
cellars by filling tubs with water and
placing them 1-':ljm_~?|1t to the potato
bing, The enormons amount of heat
energy set free by the freezing water
serves to protect the potatoes from
damare,

All of this is simple and easilv under-
stood, buot it took the world many thon-
ganils of years to learn the lesson. Up
until about a century ago, the world
had a verv hazv -;_ur*u_|:-|:|l:| M a2 to the
vibratory nature of heat, and rather
consielered it as a material thine, a Aoid
which permeated matter like water does
a sponge.  Aristotle, in the fourth cen-
tury, B, C.. taught thar heat is one of
the four elementz that enter into the
compositicn of the univerze, the other
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three being, water, air and earth. And
this idea clung persistently in some
form or other to the men who made
science  their pursnit, through maore
than a score of centuries. In 1799, Sir
Humphrey Davy in a brilliant essay on
Heat, heartened the few devotees of
science who believed in the “"motion™
theary of heat, and thereby stimulated
research. In 1806, MNorthmore sue-
ceeded in hguelying chiorine gas by
compressing it o one-tenth its vaol-
ume, This remarkable experiment set
the world to thinking, In 1823, Fara-
dav, the hook- hnuh:ra"t]:]ln ntice, ligque-
ﬁt.r1 n:hln:rnnn: by heating the hydrate of
that gas in a bent tube {(Fig, 2), one
en of 1.'.'hi{'h was closed, and the other
end zealed after the mntroduction of the
hydrate. The sealed end was placed
i a freezing mixture, and the other end
heated., Chlorine was given off in large
guantities but found itzelf hampered by
the narrow confhnes of the tube and was
crushed by its own pressure into a lig-
uid.  With thiz =imple device, a bent
tube, Faraday succeeded in Iulucf}- mg
sulnhur-dioxide {the gas which is given
off when ordinary sulphur i3 burned in
air), carbonic acid gas, nitrous oxide,
eyanogen, hydrochloric acid, and am-
maonia.

A fras may be liguefied not only by
enmmpression, but also by extreme eold.
In most eases both are e c]L1|1'ml Heat
ever strugeles to maintain an equilib-
rium, and two bodies of different tem-
peratures placed in close contact will
become equal in temperature. In Fig,
3 is shown a device wherehy many
gases may be liquefied on the principle
of equalization of temperatore,  Flask
A containa copper and nitric acid; B is
a wash bottle containing water: C i3
a drying tube containing calcinm chlo-
ride, while [} contains a freexing mix-
ture of ponnded ice and ammonia chln-
ride. The gas, sulphur-oxide, will con-
denee into a liguid i D), as the freezing
mixture warms itself at the expense of
the beat vibrations of the ras which 1z
consequently reduced to a liouid.

Numerous other gases were lguefied
after Faradav's brilliant work  with
chlorme, and it was confidently pre-
dicted that all gases would finally vield
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to the same method as Faraday had
used.  Six gases, however, obstinately
refused to liguefy, and were known as
“permanent gases.,” Fven Clerk Max-
well, one of the greatest mathemati-
crans and physicists the world has ever
known, declared positively that hydro-
gen, at any rate, could never under any
cireumstances be liquefied, and under-
took to demonatrate this bold statement
mathematically. Faraday, however, to

aB3

Omie by one they were conguered and
literally made to run like water. Ewven
hvidrogen, as will be described later,
gave up the ghost, and now no gas re-
mains that has not been liquefied, Air
has heen liquefied by the hogshead, and
sent hundreds of miles for lecture puor-
poses.  Science has never achieved a
victory greater than this. How de-
lighted Faraday and Davy would be
were they permitted to come back to
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Fig. 3—Apparatus for Liguefaction of Gases by Cold

the end of hiz days maintained, mathe-
matics or no mathematics, that some
day hvdrogen would vield. Time has
zshown that Faraday was right. These
six gases were Laughing gas, Marsh
gas, Carbonic oxide, Nitrogen, Oxygen,
and Hydrogen, Apparatus for apply-
ing the enormous pressure of over four
tons per square inch was nsed in the at-
tempt to liquefy these refractory gases,
but all in vain. Science baffled. re-
viewed all it had done, and decided that
aomething hesides pressure was needed
tr solve the problem. Then out from
some dim laboratory erept the solution
of the problem. And the secret that
had halted the eager scientists for =0
Tong is simply this: that every gas has
what 18 known as a “eritical tempera-
ture”; that this critical temperature
differs with each oas: and that all the
pPressure 1 the dniverse could not Ht’|-
nefy a gas if it were not first cooled be-
low this critical point.

Then Science buckled on 1fs armor
and went after the “Big 5ix" as they
were familiarly known at that time.

earth to view the wonderful progress
made by soience in this their favorite
line of research.

The principle involved in the ligue-
faction of the =o-called permanent
gases is precizely the same as that in-
dicated in the liquefaction of the other
gases betore mentioned, It i1z simply a
matter of compression at the proper
temperature, and then — expansion.
When one breathes out used air from
the Tungs throungh the wide open
mounth, the hreath has the same tem-
perature as the hody, 986 17, and fre-
gquently, on a cold day we warm our
fingers by breathing on them. If, how-
ever, we blow the breath wigorously
from the month, the temperature of the
breath appears to be much lower than
when breathed gently and with open
mouth, and is decidedly cooling in its
effect, This latter fact is due to the
well known principle established by
Lord Kelvin, that a compressed gas
upom expanding will absorb heat. The
breath, compressed by being forced to
pass through the small orifice made by
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the puckered lips, immediately expands
upon being admitted to the outer air,
and to do so, must take up heat. This
iz alzo the identical prineiple involved
in the manufacture of artificial ice

Ammonia gas ia3

Degrees Faherenhait first i,'llm'l:lTﬂ_‘"_-i:-'\.l_"'l,[

¢ | ZERD into a liquid, and
then Diberated

=40 | Mercury Freezes into a network
of tubes sur-

rounding  large

sheet-iron boxes
filled with dis-

-162|| Sulid CQ +Erber tilled water. The
liguid ammonia

<162 || Crivcal Fortaf Air € free at one
| end of the pipe

[ aystem, beging
_E'I:'E. &lzohc] Freezzs at once to evapo-
[ rate and by the
=300|| Owygen Boils time 1t has
scampered

=317 Liquid Air Boils through the long
o tuhr,:L. it has

. _ hecome a gas,

- 320} Nitrogien Boils As we have
learned, to

-423|| Hydroges Balls  change a liguid
to a gas, requires

431 Hydroges Melts heat, This heat is
Eﬂ.kf]l Ifrc:nm the

] iron  piping, an
433 m;:r:mmﬁ excellent con-
ductor, which in

-ay E':t"?:?::ﬂ:ﬁ? turn robs the
Helirm & a55®  water of its heat,

-45%)| Absclute Zera thus freezing it
Another good

example of the

same principle i=

LowTemperatureSeale  showninthe

phenomenon o f
persprration.  The body, in order to
carry on its varions chemieal and vital
changes works at a ‘tem]rl_r:-ltnrn:' of 95,4
F. W hen one over-exercises, the hodily
temperature rapidly rises. Immediately
the sweat glands, ever on guard, pour
foorth t'|1l.‘ll' water,  This water, or
sweat, begins to eva porate, and in do-
ing =0, takes excessz heat from the body,
reducing its temperature to normal,

In the East Indies, water |"|I.:Ilt|;' cold
may be readily obtained by placing the
ordinary tepid water in porous earthen-
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ware jars in a draught of air. The wa-
ter ooxes through the porons walls and
passes oft as vapor, taking the requisite
amodiint of heat necessacy for ew Apora
t1on frnrn the water within the jar, re-
ducing itz temperature L::-uuuh:nlh]‘.

In 1503, Diewar liguehed air by means
of preat pressure and a “step-down”
cooling process, He l]:-ir:n;l frst liguid
ammonia or frozen carbome  oxide
them ethvlin, whose freezing point is
still lower, and =0 on, successive sub-
stances hemg used, each with a lower
pont of ||rjm-n-::tmn than the preceding
snhstance, until finally air itself was
liquefied at a temperature of 317 F.
below zero,  Dewar produced only a
few t‘]rll|:-1 of thiz precions Auid, and
said afterwards that a quart wnuhl oSt
from F2,500 to 4000, Shortly after
Dewar's brilliant achievement, Tripler
of New York socceeded in making li-
quid air by the gallon, and at a com-
aratively low cost.  Tripler used air
itself as a medium for cooling the por-
tion of air to be liguefied, thus cutting
down the cozt of Dewar's method.

The liguefaction of hydrogen by De-
war was indecd a triumph,  Hydrogen,
oi all the gases, is the most refractory.
Kelvin's law, before quoted, did not
seem to apply to hydrogen, as expan-
sion instead of cooling it, really made it
warmer. Dy a series of exhaustive ex-
periments, it was learned that this ac-
tinn was due to the fact that the hydro-
gen had not been cooled nor compressed
zufficiently before it was allowed to
expand. Dewar placed some pure hv-
drogen under enormous pressure, and
surrounded it with intensely ecold re-
frigerating substances, then suddenly
opened the stop-cock of the vessel con-
taining the compreszed hvdrogen. The
gas, rushing forth, 1:3{|::Lr:|tiu{l imiriedi-
atelv, and in doing so robbed the re-
maining gas of aufiicient heat to hguefy
it, and hydrogen, the last of the “per-
manent” gases, was conguered,

The lguefaction of hydrogen marks
practically the lowest temperature 2o
far attained by man, and the point
reached i3 very near to the Absolute
Lero (Fig. 43, where heat vibrations
are unknown, and matter itself is sup-
posed to be in a state of absolute rest.
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DIRIGIBLE USED FOR DISTRIB-
UTING ADVERTISING

A dirigible balloon has been put to
practical service by an antomohile
company at Dayton, ©). The head of
the concern is an airship enthusiast,
having frequently made trips in the
dirigible,. He had a million cards
pfintr:ﬂ advertising the cars his com-
pany is putting out, and they are
thrown out above the towns in that
section of Ohio by the operator of the
balloon. Large packages are thrown
out at a time, amnd the fall of several
hundred feet serves to distribute them
aver ;_':'Tl:ilt H]TECE.

Concessions  for two undercround
electric railways under Buenos Ayres
have heen granted by the povernment
of Argentina.

a85

TRANSPORTING AUTOS IN
INDIA

The automohile trade has become so
important in India that the railroads
of that eountry have had to devise spe-
cial freight cars for their transporta-

Special Freight Cars for Autos

tiom.  These cars have double doors at
both ends and on both sides, and are
253 ft. long by 814 ft. wide, The floors
of the cars are lower than those of the
ordinary freight car, a feature designed
to suit the loading requirements.

SNOW PLOWS RAISE SIEGE OF MINNESOTA TOWN

There iz nothing very new about a
blizzard of the ordinary varicty, but
the entire population of Tyler, Minn,,

————

ig ready to swear as a man that the one
which recently visited that town was
never made in duplicate. It was the

The Main Street the Morning After



POPULAR MECHANICS

L
¥ T i
il Fy = E e B

-

T i
;-

Snow Flow Banling with Drifis

most unweleome  visitor ever enter-
tained in the township.

It howled and raved all night and
when morning came the community
was snowed in from the world, At
some places the drifts had piled 12 it
high. Half a dozen railroad snow plows
were dispatched to fight their way into
the town, and presented a picturesque
sight as they tore through the great
snow banks,

A FUTURE ENGLISH BATTLE-
sHIP

A berth has just been prepared at
Portsmouth for the “"Orion,” which is
to be the largest battleship yet author-
ized by England. The illustration,
which is reproduced from a drawing in
the Engineer, London, gives some idea
of how the great ﬁﬁhting ship will look
with her two raised barbettes,

r,—.;-_-

| _ ]

How H. M. 8. *“Orien” Will Loak
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The length of the vessel will be abhout
560 ft., and she will carry ten 12-in.
cguns in five barbettes, all arranged on
the center line. This makes possible
the firimg of the ten guns on either
broadside, and the two raised barbettes
allow firing directly ahead or astern of
four guns,

Somewhat the same arrangement on
two of the Amencan battleships
already in commission makes a like
concentration of fighting power pos-
sible, and the 26.,000-ton American war-
ships about to be built will be far more
powerful than the “Ornon”™ Con-
sequently, the United States now has
the two most powerful sea-fighters
the world, and will 2till retain this ad-
vantage in a couple of years from now,
although far behind Eug]an:l n uum-
ber of “Dreadnonghts.”

A SPIRIT RETINUE FOR THE
CHINESE EMPRESS

When the late empress of China
joined her ancestors and the impressive
funeral ceremonies were held, one of
the principal features was a procession
of 3000 papier maché figures, made up
to represent a royal retinue, consisting
of guards, coaches, court officials, and
servants, Following the parade of the
figures through Pekin, and just before
the final ceremonies were held, the en-
tire paper escort was burned in order
that there might be fitting accommoda-
tions for her Imperial Majesty's spirit
on its arrival in the other world., In

Fart of the Escort Whick Was Burned o Join the
Empress in the Spirit Woerld

the happy realms heyond, the 3,000
conrtiers and attendantz will see that
her every wish is fulflled.
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ALASKA'S FIRST SUBMARINE
MINER

Many methods are now in use in
Alaska to recover gold {rom water

Conrtesy Miring World -
Diving lor Pay Gravel

beds, hut the first real submarine miner
of Alaska was Capt. Fink, a Norwe-
gian, and his method is shown in the
illustration. He worked for several
years off the coast of Alaska, descend-
ing through the ice with a diver's
equipment to the bottom of Bering
sea.  He wonld remain under water
several hours at a time, flling and re-
filling the bucket lowered to him.

MORE POWERFULPROPELLERS
FOR “MAURETANIA"

New and larger propellers are to be
fitted to the “Mauretania™ to utihze
the reserve of engine power which has
not yet been called into play. The pro-
pellers she now uses are not consid-
ered absolutely perfect, and the build-
ers and engineers anticipate that the
change will make her a 30-mile ship,
if not even faster.

The management of the Ttalian state
railroads is testing the value of Chilean
timber for ties,
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NEW CHECK GATE FOR COUNT-
ING PASSENGERS
A new check gate for registering pas-

sengers that works as well on the plat-
form of a pay-as-you-entef car as at the

89

necting links between the short arms
and the curved arm, which cause them
to move simultaneously, are below the
platform floor. By removing the curved
arm amd locking back the short ones
the entrance is converted into an exit.

-
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Flrar Foshuicen of Gag

entrance of stations, a feature which
the ordinary turnstile does not possess,
has been placed on the market by a
New York concern. The illustrations
show three positions in the working of
the gate as installed on street cars,
atid a view of a pair of such gates hefore
a station paying booth.

The gate consists of two short hori-
zontal pivoted arms of slightly different
lengths, pivoted on top of iron posts set
in the platform, and a curved arm form-
ing a secondary barrier mechanically
connected to act in unizon with the first
mentioned arms. The two short arms
are about waist high, while the curved
arm is in the shape of a bent loop with
the top bar at about the same height,
VWhen the gate is in position the two
short arms are opened inwardly and
the curved arm 1s swung across the pas-
sageway, completely closing the en-
trance. A slight forward push of the
entering passengers body swings the
cutrved arm clear of the paszageway,
and at the zame time cauzes the two
gtrairht arms to swing out behind lam,
thus closing the passageway after him.
The next passenger entering pushes
open the two straight arms, which, in
apening, cause the curved arm to swing
out again and close the passageway.

The room between the short arms
and the curved arm 1= only enough to
allow one person to pass through in
one movement of the gate. The con-

— _'_“‘-l/)
——

Second Posltcn of Gate

Arms Disposed of for Exit

OFENS DOOR BY FOOT
PRESSURE

This device, manufactured by an
English concern, opens doors by the
pressure of a
foot and thus
does away with
the necessity of
turning the
door-knob with
the hand. The
advantage of
such a device on
a door that is
used by servants
or othera when
both hands are
occeupied in
carrying is ohvi-
Ons.

The device
consists of a small flat bar that is
slipped over the spindle of the lock he-
tween the plate and the handle, a square
hole in the bar making this possible,
Another flat bar connectz with a mow-
able foot ledge, and by pressing this,
the bar is drawn down, the knob is
turned, and the door swings open.

A trollev car left the tracks in Nash-
ville, Tenn., and struck a line of tele-
phone poles, laying 60 of them flat
before ceasing 1ts activity.



390

FOPFPULAR MECHANICS

LONGEST AND HIGHEST CABLEWAY IN THE WORLD

Mountain cablewavs have been in
use for many years for transportation

to and from mines in Spain where the
establishment of ordinary traffic-ways
proved impossible, but nothing of the
kind in that or other countries com-
pares with the great aerial line now in
operation in the Arrentine Republic.
It traverses a mountain stretch of 24
miles in the region of the Cordillere,
in the north of the Republic, where
there are enormously rich minerals,
which until mow have never heen mined
because of transportation difficulties,

Not only is the cableway extraor-
dinary in its length, but in the height
it reaches as well. It starts from
Chilecito, which is 3,250 ft. above the
sea level, and rises to an altitude of
15,000 ft.

The cableway is of the usnal douhble
type for return of the carriers, con-
sisting of fixed cables on which the
carriers run and constantly moving
cables which draw them, but, owing
to the variable inclinations it must
traverse, it is divided into eight sec-
tions. That is, the traction cables are
so divided, while the cables on which

e e

LN PP - LS S
e S e P W W



POPULAR MECHANICS

the carriers run form one continuous
uninterrupted way. The carriers thus
pass through intermediary stations and
at each one are detached from the trac-
tion cable preceding, and yoked to
the following. The carriers are each
capable of a load of ore weighing
1,200 1b.

The framework of the station and the
cable supports are of iron. At the sta-
tion erossings and in the one tunnel
the cables on which the carriers run
are replaced by metal rails, Massengers
are transported by carriers provided
with four secats, Chests are provided
for mail. The capacity of the cableway
15 40 tons of mineral an hour.

The illustrations show the cableway
at a height of 14000 fr.. one of the in-
termediate stations, the appearance

One of the Towers

of the tunnel, and other interesting
features.

Lore than 100 sq. in. of rabbit skin
was grafted onto the burned flesh of a
fire victim in Kansas City.
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LOCOMOTIVE REPAIRED WITH
EARREL AND COWBELL

While a long freight train was pass-
ing through Geold Dar canyon, Wash-

After Fighting a Gale

ington, a small tree, uprooted by a gale,
fell across the locomotive, totally de-
maolishimyg the smokestack and carry-
ing away ithe hell. Both were neces.
gary parts of the locomotive, conse-
quently the engineer and fireman de-
vised a wav to replace them.

Prociiting an empty vinegar barrel,
they knocked out the heads and then
securely wired it over the stack hole,
An old, rusty cowbell was strapped to
what was leit of the bell standard, and
in such guise the train proceeded to
Tacoma.

e —

MADRID DISCARDING AUTOS

Poor old Dobbin is returning to his
own in Spain, and once more the horse-
drawn carriage 15 preponderant on the
avenues of Madrid, Acecording to the
United =tates consul at that place,
many persong are selling their ma-
cliines very L'hl.'!'l.]’)]:f to get rid of them,
while the carriage and horse trade, on
the other hand, is looking up. Thiz is
caunsed by the fact that repairs and
SepEarate parts are very EH[}EHFiTE 0=
ing to the high duties, freight, com-
missions, efc.. the greater mumber of
the machinez being of foreign manu-
facture, The price of gasoline in Spain
is5 double what it is in France.
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A HANSOM TAXICAB

The latest type of taxicah to make
its appearance in Paris is patterned

.....

The Hansom Tll-l':-lh-.

after the ordinary horse-drawn hansom
and embodies many excellent features,
Chief among them is the placing of the
chauffeur on an elevated seat in the
rear, thus giving the passengers in the
cab a broad and unobstructed wview
ahead. The body is provided with a
coupé top which may be folded down
in front when the weather
1z pleasant.

The illustrations show
the new taxicab as it ap-
pears with coupe top in po-
sition and folded down.

MACHINE WRAPS 100
ORANGES PER
MINUTE

The orange-packing
plants of the Pacific coast
have long employed sizers,
weighers, brushes, nailing-
machines, ete., all of which
work avtomatically, but
until very recently wrap-
ping was done by hand,
and still iz in the majority
of packing houses for this fruit.

A machine has now appeared, how-
ever, and has been successiully tested

in several large plants, which aute-
matically cuts and prints the wrapping
paper, and wraps the orange. Each
machine wraps 100 oranges a minute,
over a carload every 10
hours, without waste of
paper, injury to the fruit,
and with perfect precision,
Mechanical hands pick up
the fruit without bruising
the skin and place it on con-
veyor belts with the stems
upward, so that in wrap-
ping the stems are pro-
tected by the surplus paper,
thus obviating the danger
of stem-puncture. The
wrappers, already cut and
printed by the machine, are
automatically fed onto the
belt and receive the fruit
from the mechanical hands,
Then the machine folds the
wrappersaround the
oranges and erimps them over the
stems so tightly that the fruit can be
rolled over a rough floor without un-
doing it.
TROLLEY SPARKS IGNITE
GASES

The ignition of inflammable gases in

x
i il ST

Same Machine with Caupé Top Down

the atmosphere by sparks from trolley
wires caused two accidents recently,
one in Great Britain and the other in

i
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India. In England a yspark ignited
some gas which was eseaping from the
window of a house, and an explosion
took place. In Calcutta a native store,
where methylated spirits and other in-
flammables were kept in bottles and
casks, was set on fire owing to the fact
that a combustible atmosphere was
formed by the fumes, being ignited by
a spark from the trolley wheel of a
passing car.

A DOG THAT LIEKES TO SMOKE

“Jack™ is the mascot of the blue-
jackets at the Newport, R, I, naval
station, and he holds a high place
among the mascots of the United States
navy., e i1z an Irish terrier and for
many vears sailed around the world on
our warships. He is now getting old,
however, and is not obliged to do sea
duty any more. When things become
dull around the Newport station the
sailors dress Jack u;f with an old hat
and a pipe, and the dog has a smoke.

Ty, iy, T
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“lack"=He's an O1d Ssit
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Labor Troubles

Damage Ascribed 1o

HUGE CRANE WERECKED BY
DYNAMITE

The wrecked crane shown in thesze
illustrations was destroyed by dyna-
mite at the moment of its completion
as a result of labor troubles. It was
built at a cost of $20,000 for a Cleve-
land, Ohio, manufacturing concern by
a contractor who had heen having
trouble with the unions, and the dvna-
tﬂil:ing was the third of a seriez of such
outragez committed at Cleveland with-
in the past year,

The charge of dynamite was placed
at the base of one of the main Elifh=
ports, and the force of the discharge
brought the entire structure to the
ground,

Automohile eoats with turquoise but-
tons are now the rage in feminine Paris.
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EVOLUTION OF NAPOLEON'S SIGNATURE

Mo instance of the tendency of hand-
writing. to change with the develop-
lau—nfm Be-

18008, Dec. 3. —Higna-
ture an Proclama-
thom Afger Victary

at Austerlitz

1818, Sept. Bl—=After
tramie Lnto H"“':“""'

1813 er.—0m the He-
treat from Hussia

1818, Oct. 33—=5ig-
nature to a Document
Sigred at Erfart, After
the Defeat at Leipzic

i j ; At 5t. Helena

181%, April 4—Fontainebleau, Pricr to Ab<icaticn

Napoleon's Many Sigmatures

ment or moods of the writer 15 of more
interest than that of Napoleon., How
victories and defeats, great exaltation
and  overwhelming  depression, and
other emotions affected the handwrit-
ing of the great ;{enen] is clearly
shown in the accomp 1|1}'m“‘ reprodie-
tion of his signatures after being
crowned Emperor, after the victory of
Austerlitz, after entering burning Mos-
cow, on the retreat from Russia, after
the defeat at Leipzic, just prior to ab-
dication, and at 5t. Helena.

All these signatures were made on
occasions calling forth widely differing
emotions, and they vary as greatly as
did the emotions. The difference be-
tween the orderly signature written
atter the victory at Austerlitz and the
blotted zcrawl after the defeat of Leip-
zic is very striking.  All of s signa-
fures made at times of failure or de-
pression have a downward slant, while
that after the victory of Austerlitz
slants upward,

GIRL'S EYE TATTOOED

The tattooing of a perfect semblance
of an eye on the blind c¢yehall of a
Philadelphia girl was successfully ac-
complished in one of the surgical col-
leges of that city by Dr. L. W. Fox.
The eyeball was covered with an ugly
white blemish, and it was becange of
the strength of this growth that the
delicate tattooing work, an operation
performed only & few times by the
greatest eve specialists in the world,
met with success, India ink and vege-
table dyes were used.

FAIR LIFE IN FRANCE

The fairs which are located through-
out the year in some district or other
of Paris, make up a wveritable city of
hooths .Emd caravans, whose inhabitants
pick up their dwellings and places of
businesz about 30 times a vear to =set
them up again in some new location
for a week or two,

The life of the performers is a
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Interior of Itinerant Schoclhoume

nomadic existence, but their itinerant
homes are much more comfortable than
the tented houses provided for Ameri-
can circuz performers, and often repre-
zent an investment of 300,000 francs,
or about 257,000,
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Naturally the proprietor of an un-
dertaking of this caliber is not satisfied
with one wagon, but has instead a
whole train of vehicles, making up the
habitations of himself and his family,
his emploves, and several freight

i L

A Eackyard Diiscussion
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wagons. As eve here, there are rich
and poor, and henee both compar-
atively luxurious and likewise very
primitive dwellings.

Courtesy Wallmanor Kews
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a lever with one of his feet and the
projectile is discharped.

Tests of the device are to be made
before Dritish army experts. -

An Up-to-IDPate Frieze

AN AERIAL FRIEZE

The decorative wvalue of this {rieze
lies not only in its artistic design, but
in ite expreszion of a current popular
interest occasioned by the recent
achievements in the aerial world, Such
a frieze would be very appropriate as
part of the decoration of the home of
an aero club, although two of the types
of aerial eraft shown are not at all prac-
tical for real flight, as are the others,
Still, there is such a thing as artistic
and poetic license, which makes allow-
ance for things in a frieze that would
come to grief if launched into real air.

SIGHTING DEVICE FOR AIER-
SHIP GUNS

An English inventor has designed a
device intended to make possible the
accurate firing of pguns from aerial
craft, and especially acroplanes. It
consiztz of a cone-shaped drum sur-
mounted by two parallel sight vanes,
which are slid into line with the Crbj-El:t
when the speed and height of the aerial
eraft has been azcertained by the oper-
ator. The moment the sighting is ac-
curately obtained, the operator presses

A JOURNALISTIC BUS

Just before the death of the King of
the Belgians the bus shown in this il-
lustration was stationed outside the
royal palace for the nse of the news-
paper men. In and about it they

Temporary Newspaper Headguarters

waited for the news of his condition
just before death, and for the mass of
details given out after his death.
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Open-Air Hospital in Japan

EARTHQUAKE DESTRUCTION IN JAPAN

Earthquakes are quite frequent in
Japan, and are uwsunally attended with
great loss of life and property. The
illustrations were taken at Asai Esori
after the quake of August, 1900, Two

of them show the extent to which the
lightly-constructed Japanese buildings
are shaken down by shocks, and the
other shows Japanese nurses at work
in an opén-air hospital.  In one of the

iy
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A Buired Warehouse

illustrations is seen a steamboat that
was not harmed, although the bwlding
beside which it was moored was re-
duced to a pile of debris.

EEYLESS FPADLOCK

A lock that has no key, yet can be
opened in the dark as easily as a lock
possessing a key, has been placed on
the market by a Chicago concern. It
is provided with a eombination similar
to that used on safes, but the mech-
anism is small and simple, there be-
ing but few parts, all of which are
solidly riveted in, no pins, holes, or
mechanism of any kind being exposed,

BOSTON'S 8YSTEM OF TAXICAB
: TESTS

By placing bronze plates in the street
curbing at measured distances the
weights and measures department of
Boston has instituted a method of
testing taximeters while in actual op-
eration. The plates, one of which is
shown in the illustration, have heen
placed in the curbings of many streets
at distances of 1/4, 1/3, 1/2, 2/3, 3/4,
and 1 mile.

Cahs are driven over the course and
offictals of the department record the
deviations of the taximeters, They
alzo test the clocks that indicate the
waiting time, seal the taximeters, and
mive a certificate if the taxicab comes
up, or more appropriately down, to the
standard, When running a straight
course on o a street I_Jt{wiﬂt;ﬂ with the
distance plates, the passengers of tax-
icabs may also determine by comparing

Curk Flates Standardize Taxicabs

the measured distance and the taxim-
eters whether or not the machine is
working properly.

The system may be adopted in New
York City.
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WEIRD HARVEST POLICE OF
GUINEA

In certain diztrictz of DBritish New
Guinea the natives have a custom of

Harvest Police Starting Out on Thele Beat

warding off bad crops by a secret police
whaose duty it 15 to zee that a taboo is
kept. The natives who belong to this
band disgnise themselvez in all 2oris
of weird masks, and thus arraved are
supposed to exercise a magical power
over the harvests, They go around at
night performing a strange dance, and
kcep a good look-out that the trees in
the plantations are not robbed. The lot
of the harvest policeman is a hard one
as he mnst ahstain from drinking cocoa-
nut milk and chewing the betelnut,
both dear to the heart of the natives,
This strange band of public guardians
is called the Kaivakuku.

CURIOUS CAPER OF GAS-
FILLED WELL

While cleaning out an oil well in the
Maricopa field, California, a gas blow-
ot diove the tonls nes arly to the t'l'J]'l of
the hole, and then hewan a scries of mis-
haps worth n:[':lr-:ll'n.rr.Iu'ln The trip of

POPULAR MECHANICS

the cleaning tools upward made several
kinks in the cable they were attached
tn, and when they fell back to the bot-
tom again the cable broke.

Then bhegan the task of fishing for
the tools with a long steel spud at the
eind of another eable. In attempting
to spud around the tools to loosen
them, another pocket of gas was en-
countered, The conseguent explosion
was heard for several miles, and the
long steel fishing spud and cable were
blown 204 ft. above the top of the well,
knocking away heams, blowing the
temper screw up into the top of the
derrick, and moving the crown block
over to one corner. A moment later
another explosion drove out the tools
the drilling gang was fishing for, and
these reached a height of 1,000 ft. be-
fore starting hack to the gru:uumi again,
where the steel stem buried 14 [t of
its length in the ground.

A few seconds later a rain of rocks,
some of which weighed 10 Ih. spread
itself over the surrounding termtory.
That no one was hurt was considered
remarkable,

GRIMY ELEVATED STRUCTURE
MADE BEAUTIFUL

In order that the stee]l elevated struc-
ture might harmonize with the sur-
nmm]mgl—. at Forest Hills, a submrh of
Boston, a portion of it was covered
with concrete and converted from a
sordid looking affair into a thing of
beanty. Just before entering the ter-
minal at Forest Hills, the structure
crosses a parked space known as the
Arhorway., The tracks of one of the
hig railroad lines entering the city cross
the park also, and =zome wears ago a
handsome masonry  arch was con-
structed by the company so that the
appearance of the park might be pre-
served.

Thiz iz the first concrete coverad ele-
vated structure in the country, and it
appearance has caused manv to urge
that all the elevated lines in Roston be
dressed up in the same manner.

The averaze cost of the steel struc-
ture per running foot before it was em-
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bellished was 281040, but the expense of
covering 1t with reinforced concrete
brought the cost up to $280 per toot.
The terminal at the end of the Arbor-
way had been finished in concrete be-
fore the idea of covering the steel strue-
ture with the material was conceived,
so that they harmonized very well. The
concrete casing follows closely the
lines of the steel work. A mesh of
wire cloth was attached to the steel by
small rods, and on this furring a 3-in.
thickness of conerete was cast,

The eoncrete does not enable the
structure to carry any additional

‘The Handsome Elevated Roadway After Embellishment with Concrete

weight but does serve to protect the
steel from corrosion.

NEW FEENCH SUEMARINE

The new French submarine “Archi-
mede"” is 39 ft. longer than any other
submersible war vessel yet built by
that eountry, It has a displacement of
1% tons on the surface, and §10 tons
under water. IHer speed is 173] miles
an hour, and her steaming radins is
about 2,500 milezs without replenish-
ment of caal, Her tests have been so
anccessful that the French government
is to build =till larger submarines.

Gieel Elevated Structure at Termipal Before Treatment with Concrete
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Aeroplane Coiffure

The Frize Winner

1 FEATHERS
| IN HAIR-DRESSING

Theae heads do not illus-
trate late millinery concep-
! tions, but the latest idea in
| hair-dressing, They were
[ shown at an exhibition of a
- society for the progress of
hair-dressing recently held
in Europe, and the one with
but one set of feathers re-
ceived the prize. The other
drew attention under the
name of aeroplane coiffure.
One wing sticks out from
the back of the head, while
the other rises from just
forward of the center.

DAMAGED IN GUN PRACTICE

That the practice of using obsolete
hattleships as targetz for the puns of
their newer companions has spread to
the French navy 1s graphically shown
in thiz illustration. The badly wrecked
fichter is the “Fulminant,” and the

ship that accomplished the damage is
the "Democratie.” At the time the
phot ph was made the officers of
the “Democratie” were aboard the
*Fulminant” examining the result of
the gunfire.

An Expensive Targei

.
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MONOPLANE CONSTRUCTED SEVENTY YEARS AGO

It has often been said that the begin-
ming of the successful aeroplanes of to-
day, dates back but a few years, yet as
far back as 1840 an English engineer,
William 5. Henson, con-
structed an  “aerial car-
riage”  which  contained
most of the principles of
modern Aying machines,

The invention did not fly
because of lack of motive
power. But if Henson had
the preat advantage of a
gasoline motor of today,
who can say he would not
have succeeded in flying.
His contrivance was of the
monoplane type, and was
fitted with a propeller or
screw. It also had a tri-
angular plane in the rear to
guide its flight, and wheels
on which it eould be run
along the ground untl it
acquired enough momentum to launch
itself into the air,

In their endeavor to construct acro-
planes the inventors of today appar-
ently failed to search out the efforts of
the men who struggled with the same
problems years ago, under circumstan-
ces far less propitions, Had some one
picked up Henson's old idea, szay ten
vears ago, when gas engines came into
general uwse, and, profited by the ad-
vancement in mechanics since the day
of the English engincer, the aeroplane
might have reached a higher degree of
development today.

The machine was constructed in
1840, only a few years after the serew
had been successfully introduced on
steamboats,

According to zpecifications on file at
the PBritish patent office the extended
surface of the plane measured 4,500 sq.
ft., and the tail 1,600 sq. ft. The ma-
chine weighed nearly 3,000 Ib., includ-
ing the steam engine with water tank
and condenser. The engine weighed
600 Ih. The designer intended that his
aerial eraft should carry 12 passengers,
besides fuel, baggage and mails,

IR AL
R
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The accompanying illustration is a
reproduction of a print now in posses-
sion of the Aerial League of the British
Empire.

The Henson Aerial Carrlage of 1843
AN AUTO MILK CART

This automobile milk-cart is part of
the equipment of a large dairy situated
elght miles from Reading, England.
The farm is owned and managed by a
woman, and her staff of helpers con-
sists of women. The large milk cans

Aute Milk-Cart Driven by Milkmaid

aeent in the back of the automohile
were designed specially for the auto
service.

An automobile ordinance in Phila-
delphia prohibits the use of horns that
have more than one note.
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McHNulty had the contract jor 40 miles of line :

And the way e made the dirt fly was something
mighty fine; .

With four and 20 scraper gangs and twice 400 men

He diug the walley wp amd amoosthe] i down A,

HL]‘-I'uIIur waore a widespread smile and whistled all tha

And all l: e men they jumped abouwt Lke grasshoppers
L

¥
Amd :|!Il |: e time the dirt rolled up; it was & depdy

Amnd l:;l-!r! the right of way ran plump against Ol
Baldy's Hab,
Now Baldy's Knob was mastis rock with 40 millicn

cERCke i
Wherein thers dwelt soeme laidle snakes with spangles
on their backs.

These snakes hod rottles on their tails and fangs
within their jaws

If met upon a summer day one wouldn't care fo
AusE,

'H:Hu.r:r :-tupp-ud. hiz whistling and ssngt for Scakdy

To ﬁ]l tl.-rnu- cracks '-'|'I:5H dynaeite and shoet tlee

Haw Bm:lr wWaE A w-d-:r:m ol ald time railway

He r.'lrr.led pn-wdzr in his pants and smaoked it in his
Fipe,

———= ——
Ljf..i-; qﬂmwgﬂ @@5

So there he came
fimel -rcppuc'l: upon auln:l-n‘ tail just when he badn't
wr;:
The Inl?! :mt-ud up amd sank is fangs deep in owur
hera
And E:l.'ld:r Ball he kit the turd with accents lood of

run to guickly reconnolter

Quiek H.i:rll the vet @poi a trot, goick came the black-
smith too,

The wnl-r. the cedkon and all the rest of MeNulty's
Arnd l':-.lhell.':d rourd peor Scaldy Bill as on the prouand
The r.'n-nt !1: weph, the cockes bawled, the wet he tried

The 'hllu:hru th gt 4 Fad hat balt, the wvet praduced
a saw,

Meanwhile Old Jenson volunteersd a fresh cut juicy

Coaw {

Ger hm{' quick, do semething soon, don't let him die

they cried;

(W L) thght hers g0 Let you know the snake had
rince died.)

But EF!E they could ger in thelr warlk sur hera feebly

cafed
&:nd lll th.-u crowd in sympathy tumuliuowsly groaned.

-Erl‘-lllilj' Bill raised up his bead from of the
gpround

And uld ?I il}tn hewrd that whisky's goed for such
o ﬂ“ﬁ'l. “1':']' took ocur hers up and got & mighty

afgon
And Sealdy Bill with right pood will eet out to get
on.

Eut as 'I'Illsl-irlnh he cursed those smakes and still his
ANFEr FTEW
And bhe vowed a deadly vemgrance on all the snakely

crew.
S0 when old Might had pulled her shades and all the
ca was s

rom hiw ﬂlt did rise -Hﬂl] wiobilled 1] the

hilll,

Amnd mlnﬂa journey he did make aut in the learsome

nig

And on each trip he carried 40 stlcks of dynamite;

Thae dlér':ﬁmi“ he put in the cracks and sand around
L

amp,
‘Them it a lengthy thme fuse and beat Bt back te camp.
Bimaby thire came a mighty ¢rash and then a silénce

deep,
And everyone for 40 miles was wakened from theie

slep.
L] &+ L] L - - L
When mornlng came MeMNahy rose and had & fear-
ful spasm,

For where Old Baldy's Kpeb had stood there was a
mighty chasm,

=Engineering: Contrasting,
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REPAIRING LINE WIRES BY
SEARCHLIGHT

A great searchlight, located five
miles away, made possible the quick
repairing of a break in telephone lines
at Tacoma, Wash., according to re-
ports from the telephone manager of
that city. " A cold wind, accompanied
by sleet, had covered the wires with
two inches of ice, and many fell. Lines-
men worked all day, and when night
approached one gang was at work on
main-line breaks on the side of a hill
facing Tacoma, but about five miles
distant from the center of the town.

The linesmen had no light, and as far
as they could fizure there was no pos-
sibility of getting any, but the man-
ager went to a hotel which has a great
searchlight and persnaded the manage-
ment to turn it on the side of the hill
five miles away. When the linesmen
reported after repairing the wires they
gaid that the light so provided was a
great help to them.

SMALL CHANGE MAEKER

A Chicago machinist has invented a
contrivance for making small change
on news stands
and other places
where amall
change must be
made quickly to
expedite  sales,
It has fve
tubes, 3 con-
taining pennies,
1 nickels, and 1
dimes, By push-
g down a key
at the bottom
with the thumb and holding the palm
of the hand underneath, the desired
amount of change falls out, 2 cents, 3
cents, 4 cents, a nickel, or a dime.

_ —

|

FLORIDA ROADS MADE OF
LEAVES
Leaves would be considered a ver
poor material for the making of rr:pad::;
in most parts of the world, but in cer-
tain districts of Florida such a material

A Ropd of Leaves

iz used with great success, There are
miles of road that would be almost im-
passable by reason of the deep sand
were it not for the leaves of the long
leaved pine. These leaves, which are
very much like straw in appearance,
are raked over the zandy roadbed once
a year, the task usunally being per-
formed in October.

The result is a roadway that gives
one the impression of a carpet, as
neither the horses’ feet nor the wheels
of the vehicles make a noise.

The illustration shows a stretch of
such road between Eustis and Tavares.

Roller skating rinks are springing
up like mushrooms m England and on
the Continent, and the craze is even
spreading to many of the communities
of South Africa.
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EVOLUTION IN

Courtesy Motor, Lomdon
Maving Picture of Auie Body Design

AUTO DESIGN

The gradual evolution in the auto-
mohile body, which is providing the oe-
cupaints of the front seat with more and
rore prnt-;-q-hrm 15 shown i this series
of moving-picture -:1r'11.".:t'1|;.551 all oi
which are real but the first and the last
three. The dr"w:ing: berinning with
the second and running through the
fifth show the evolution that has
bronght forth the torpedo body., From
then on the artist has attempted to il-
lustrate hiz idea of how the front of
the torpedo body will grow in size and
the back shrivel unlesz the trend of the
present evolution 18 changed.

SWISS RAILROAD FINDS ELEC-
TRICITY EXPENSIVE

Electricity as motive power for the
operation of rallroads in Switzerland
has received a blow through the rever-
sion to steam power of the Seebach-
Wettingen hine of the Swiss federal rail-
wavys, Thiz line, which runs in the
1.1r_m1h of Zurich, 15 only 12 miles long,
WS t:]t:l:tﬂﬁcd seven yvears ago, and has
been one of the most discussed eleec-
trifications of Europe. It was chosen
for the experiment because of its prox-
imity to a large electric plant, and was
Ec]mpped to use 15,000-volt alternating
current on an overhead trolley.

The general adoption of electricity on
the Swiss federal railroad hinged to a
great extent on the record made by
thiz line, and although the system has
been approved by the expert electrical
engineers of Eorope, and, as far as-ei-
ficiency of equipment is concerned, has
given the utmost satisfaction, the ver-
dict on economy was adverse.

Switzerland haz been considered as
the hest example of a country where
electrification would prove most eco-
nomical. It iz a country of severe
grades and many tunnels. Coal 15 high
in price, while water power for the de-
velopment of electricity is abundant.
Experts insist that whatever economics
are possible through electric power
should have been most readily obtain-
able in Switzerland.
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An Aeroplane Corrier Ship

LAUNCHING AEROPLANES
AT SEA

In the prezent development of the
aeroplane, something more than an or-
dinary ship's deck will be required for
launching them into the air at sea, and
the accompanying drawing illustrates
the idea of Capt. J. P. 5. Lawrence,
U. 5. N, retired, of the type of aero-
plane ship that may evolve, Such a
ship, of course, would be far more com-
plete than that shown in the illustra-
tion, but it saffices to illustrate the
deck plan.

The principal character of such a
ship wall be a broad, flush upper deck,
clear of obstacles fore and aft, except-
ing a deckhouse at the stern in which
to housze the aeroplanes when not n
use. This deck will be provided with
angle irons fastened in line with the
keel and properly spaced to receive the
aeroplane when it settles down on the
deck after a flight. Or, in other words,
a series of tracks of such nature as to
prevent any sliding of the machine
sideways or athwartship with the roll
of the vessel in a sea. Such guards will
be necessary for starting, as well as
finishing a Hight, and, according to
Captain Lawrence's idea, the aero-
planes will be provided with clamps to
engage with these rails at the will of
the operator.

A non-inflammable film has been
laced on the market by one of the
eading kodak concerns.

GREWSOME GUILLOTINE SOLD
AT AUCTION

One of the guillotines used during
the French Rewvolution was recently
sold at auction in Paris, its purchaser
being a music-hall proprietor in the
Monmartre section. The grewsome
mstrument of execution under whose

A Gulltolise af the Bevalution

knife hundreds of heads have fallen,

some, perhaps, of princely houses, sold
for 3180, .
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EARLY AMERICAN “DAY BED"

In the Hudson-Fulton exhibition of
furniture a* the Metropolitan Museum,
New York, was shown a wonderful

Courfesy Upholsférer
Qualnt Amerleas “Day Bed"

collection of American furniture and
workmanship, dating as far back as
1630 and including types that have
been generally regarded as of strictly
English or Flemish origin.

One of the most interesting pieces
was this quaint and artistic “day bed.”
The stretcher part iz supported by
eirht legs, and is provided with an al-
maost upright back or head rest. Both
the back and the long seat were origin-
ally caned.

TOURING MOTORCYCLE

The most important requirement of
a motorcyele used for long tours is
some kind of a seat more eomfortable
than the ordinary bicycle saddle with
which nearly every make of motorey-
cle 15 now provided. How such a re-
quirement has been met by an English
motor company 15 shown
i this illustration of a
totally new type of mo-
torcycle. The Dhicycle
saddle iz replaced by a
comfortable bucket seat
with back-rest, the pedals
have given away to run-
ning boards on each side
of the machine for the
- feet, and three speeds are
provided by a gear box in
accordance with the latest antomobile
practice. The absence of pedals makes

impossible the starting of the motor by
pedaling, therefore a long lever is pro-
vided which operates a beveled quad-
rant meshing with a small bevel free-
wheel on the forward end of the crank
ghaft.

The frame of the machine is sup-
]‘:-I.‘.Il'l_::d in front and rear on laminated
steel springs, so0 designed that any
movement caused by the irregularities
in the road iz absolutely vertical. PBe-
hind the back of the seat is a locker
for the storing of small articles,

CAURE OF AUROEA BOREALIS
A newly discovered gaz called “neon”™
iz =said 1.‘:_1.' Dy, W, L, ].hu]lr.}', head of
the chemmstry department at Vanderbilt
university, to be the cause of the aurora
borealis, a phenomenon that has always
puzzled =cientists
D+, Dudley bhas discovered that the
friction of neon against mercury in a
Crookes' tube produces a vellow light
that becomes vividly illuminated under
the effect of Hertzian waves when held
near a wireless coil. He therefore con-
cludes that this new gas, under high
pressure hecausze of the cold, i2 acted
npon by magnetic currentz in the vi-
cinitv of the magnetic poles of the
earth, thus making the aurora borealis.
Dr. Dudley has in his pmseqsinn
what he claims to be the only sample of
neos in this COUNntry, It TEUITes MOTE
than 104} tons of air to produce a pint
of the new gas.

Although the thermometer was hov-

ering near the zero mark, Strang, in a
120-hp. machine, covered 5 miles in 3

Frovided with & Feal Sear

min., 17 sec. on the Indianapolis speed-

way in December.

i
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CHIMNEY TWO MILES LONG

Cine of the most curious chimneys in
the world iz the property of a copper
works at Cwmavon, in Ghamorgan-
shire, Wales. It is two miles long and
has a brook running through it. The
copper works is at the foot of a long
and high hill, and the chimney runs
continuously irom the base to about
100 ft. above its summit, following the
natural slope of the ground to the top,
where it shoots straight vpward as
does an ordinary chimney. A small
spring gushing out near the summit of
the nll 15 turned into the chimney, and
flows through nearly its entire length,
condensing the smoke, Once 'a year
the chimney is swepl out, and about a
ton of precipitated copper 15 obtzined.

The purpose of this extraordinary
chimney was Lo remedy the destruction
caused thronghout the surrounding
country by the copper smoke. For
many years it had proved a plague to
the entire country-side, destroyving
many thousands of acres of grass and

Langest Chimney in the World

affecting the hoofs of cattle to such
an extent that gangrene was caused,

The top of the chimney is visible
from a distance of 40 miles.
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SCHOONER WITH HATCH IN

BOW

A unique method of loading long
sticks of lumber in a schooner iz shown

How It 1s Dane

in the accompanying illustration. In
the bow of the vessel is a large, square
opening known as the “lumber port.”
Adter the cargo has been placed in the
vessel the port i2 closed with a hatels,
which is lashed to ring-bolts on the
ingide of the hull, Then the seams are
cattlked with ocakum and the vessel is
ready for sea, as tight as though her
bow were solid.

The Japanese have invented a way of
making milk from the =oja bean, wlieh
is used as a beverage, used in tea and
coffee and even frozen for ice cream.
The bean is first soaked and then boiled
in water. After the liquid turns white
sugar and phosphate of potash are
added.
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The hanging of Judas in effigy i &l parts of Mexi-
co oAt 10 nF:h:Fnh: u{th: m-umm::r:ll the Fﬂ:-? preceding
Easter is a castom of rﬂ: interest to all t 14 as
well as the Mexicans. ¢4 are made of tissue
paper, aad to them and l'rn-ln wires i Sus-

ered them am hunp Geecrackers. These are ignited at
gl:l- o'clock. Four «fgies of Judas are shown in the
illustration, which was taken [n front of the state H’
ace in the city of Ouadalajara—Phatograph by Fo
Mlchrthur.

HYDRAULIC BRAEKE FOR
BICYCLES

This unique but effective bicyele
brake iz hydraulic in its operation, be-
ing based upon the incompressibility of
water. The device
consists of a pair
of rubber-padded
brake jaws, at-
tached to the
frame of the bicy-
¢le in such man-
ner that the jaws
engage with the
rear wheel tire
when closed; a
brass cylinder
with piston, attached to the bicycle
frame in a position to be easily reached ;

POPULAR MECHANICS

and a connecting length of flexible, rub-
ber-lined tubing,

The tubing and cylinder are filled
with water, which, when the pil_-'.tcun s
pushed down, is forced into the cyl-
inder-head of the jaws, thus pushing
them against the tire. When the pres-
sure on the pizton iz released, the pres-
sure pushing the jaws closed is like-
wise released. The water acts simply

as a transmitter of power, and never
haz to be renewed,

EXTRAORDINARY BOOK-
KEEPING

A method of bookkeeping as novel
and ingenious as it is pathetic was dis-
covered a short time ago by a Kew Or-
leans business man who had been
obliged to spend a few davs in an out-
of-the-way country place. The hotel
was postoffice, country store, jail, and
all else of a business nature the place
possessed, but the proprietor and hotel
manager ¢could not write, On leaving
the place he was presented with the
bill shown in the drawing. The fizure
in the bed means just what it implies,
and the four ones with the line drawn
through the two ones following, means
that the bed was occupied seven times.

,«@/ﬁ?ﬁ 7 F

HH
MNowvel Hotel Acesusy

The dollar sign and three ones desig-
nate that the fee for this privilege was
$3. The figure drawn as seated at a
table and the marks following show
that 24 meals were eaten at a consid-
eration of $5.

The damaged bow of the steamer
“Tenaszerim” was recently cut com-
pletely away by an oxygen-acetylene
burner. This demonstration of the new
Emcess of cutting by heat oceurred at

lasgow.
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CLAIMS OLDEST VEHICLE IN AMERICA

What is claimed to be the oldest
vehicle in America is in possession of
the Chamber of Commerce, Los An-
%ﬂiﬂ-&, Cal. It was made by the Pueblo

ndians of Tesuque, a village nine miles
from Santa Fe, New Mexico, and was
purchased in 1878 from a native named
Alfonso, who at that time was 85 years
old. His statements and the traditions
of the village were to the effect that the
big, clumsy ox-cart, or carreta, was
handed down from father to son for
sufficient generations to place its origin
in the seventeenth century.

Capt. Newton H. Chittenden, the ex-
Eﬂrﬂr travelled about the country ex-

ibi:tir:g thiz relic of byvgone days in
the Southwest, and finally, in 1886, on
the third of Movember, he made an
election bet that if McKinley should
be chosen president, the carreta should
be presented to the Los Angeles Cham-
ber of Commerce. Late in the same
month he made good his promise and
brought the ancient vehicle from Red-
lands to its destination on its own
wheels. The distance of 60 miles was
covered in =ix davs and since then this

Primitive Indian Cart

Whether or not its age is as great as
that, the primitive cart is interesting,
both for its known history and the
oddity of its design and workmanship.
It is compozed of wood and rawhide
throughout, no metal being used in its
construction. The wheels are heavy
sections of sycamore, with clumsy,
bow-like pieces of rim secured opposite
each other on each wheel. The diam-
eter of the two ungainly wheels is 38 in.
The axle 1z of hard wood and the 12-t.
tongue consists of a single length of
mesquite, The body of the vehicle is
G ft. long and very broad and high in
proportion. It is of a rude, rack-like
construction.

durable specimen of workmanship has
been the chief attraction of the perma-
nent exhibit,

FLIES TO THE HUNT IN
AEROPLANE

Eeceiving an invitation to join a
hunting party at Berru, France, Hubert
Latham loaded a double-barreled shot-
gun aboard his monoplane and flew the
distance of 15 miles between his garage
at Mourmelon to the place of the meet.
After a successful day’s shooting, the
aviator reascended for the homeward
journey, carrving with him not only his
gun, but considerable game,
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GOATS GRAZE ON ROOFS IN
SCANDINAVIA

When the goats of northern Scandi-
navia grow tired of their pastures and

= - w

An Enjoyable Mesl

long for somethmg new they do not
devour tin cans and old clothes, They
climb up on the top of a house and eat
the roof. In fact, sod roof is consid-
ered very choice by epicurean goats,
even being rated above soft leather
shoes. Many of the hounses in the
northern part of Scandinavia have sod-
ded roofs, timbers covered with earth
and sods, This has been found very
effective in keeping out cold. Luxu-
riant crops of grass and mosses spring
up. and when a goat pines for a chance
to tackle it and is unable to climb up
his owner sometimes helps him up so
that he may improve the appearance
of the roof by eating off the high grass,
This photograph was taken at Ham-
merfest, one of the northernmost towns
of Norway,

FOPULAR MECHANICS

THE TURQUOISE ANCIENT AND
MODERN

The turquoise is not only a precious
stone of modern adornment but of
ancient times as well.  The Moham-
medans used the polished gems for
decorative and ornamental effects in
their places of worship, as did the an-
cient Peruvians and Mexicans in
beautifying the altars and temples of
the =un, They were alzo used for per-
sonal adornment, many heantiful speci-
mens being found among the gems oi
ancient rulers. '

Regardless of the fact that until about
20 yvears apo most all the turqueoise on
the market came from near Nishapur,
Persia, the mining of the gem by
Pueblo Indians antedates the discovery
of America by several centuries. The
workings at  Mount Chalchihuital,
south of Santa Fe, had attained huge
proportions before the advent of the
Spaniard in America. Chalchihuital is
the Pueblo Indian name for turquoise.

The American turquoise has largely
supplanted the oriental prodoct.

FOLDING COAL
STEEL

The device, showm up against the
ceiling and out of the way in this illus-
tration, is a solidly-constructed and
practical coal chute when dropped into
position for use. In the position shown
it does not interfere with the opening
or closing of the window sash and
takes up only 4145 in. space next to the

CHUTE OF

Canl Chuie That Folds Away

ceiling, Tt is lowered into position or
raised by means of a handle on the
outside,
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Our National Folly

Filty Per Cent of the Fire Waste of the United States from
Easily Preventable Causes

By ALFRED STUMPE

HE rumor abroad "n the financal

world that several of the principal
foreign fire insurance companics are
about to reinsure their lines prepara-
tory to retiring from the field of Amer-
ican underwriting, may, if true, bring
us to a realization of oor stupendous
naticnal follv. The average annual fire
waste of the United States for the five
yvears ending with 1807 was 3252000,
000, and the losses for the year 1908 be-
pinning  with 24,000,000 m  |anuary
and steadily increasing, aggregate over
$200,000,000, Although there were bui
seven fires during the vear 1908 where
the iosszes were 21,000,004 or more, the
ageregate loss equals that of the year
of the great Daltimore contlasration.
When the business man of large inter-
est faces a restriction of his ecredit due
to the fact that he can no longer obtain
sufficient fire insurance to cover his
combustible holdings, the fact that we
may have been burning up 5500 worth
of property  every minute, day and
night, for the past six vears, may at last
penetrate his consciousness,

What if we were to lose a quarter of
a hillion dollars every vear in wheat,
or cotton or beef 7 What if such a value
in shipping should sink in New York
harbor? What if the national treasoary
showald be looted annually of that
amount or business failures approxi-
mate that Agure?

The San Franciseco calamity forced
several insurance companies out of
busimess. In the last 50 years 1,000 in-
surance compames in the United
States, or more than three times the
number of existing compames, have
heen forced to withdraw., In the last
10-vear period the insurance business
suffered an underwriting loss of 414
per cent, or over BR86.000,000, Who will
continue to supply responsible capital
indefnitely for the national ash heap?
The average American in his reckless
individualism has assomed mo respon-

sibility for the fire waste, leaving it to
the insurance compames to refill their
purzes by inereased premiuim rates

State legislatures have made fre-
quent efforts to prevent the advance in
insurance rates by various legislative
enactments but legislation cannot pre-
vent rates being sufficient to pay losses
without seriously reducing the ability
ci their constituents to obtain neces-
sary insurance. Any legizlation which
will reduce the annual fire loss, will, at
the same time, reduce the average in-
sitrance rate.  Unless this annual fire
loss 15 reduced, it may soon come about
that capital will withdraw from the
business of underwriting without the
spiar of  uniriendly  legislation ;. the
losses alone and the national indiffer-
ence to them being quite sufficient an
incentive,

A fire in the eomgested portion of
New York City covering an area as
large as that of San Francisco would
put every fire insurance company in the
country out of business. It is well
recogmized that the Chelsea, Mass.,
conflagration may be duplicated any
day; there is scarcely a city in the
conatry which doeg not offer the condi-
tions for such a fire. Meanwhile what
i the good citizen doing? It has not
yvet dawned upon him that he can do
anything.

A man in Boston who recently
turned two Back Bay houses into one
by cutting doorways in the party wall,
protested against the recently adopted
city buildimg law which required him
to install tinclad fire doors as a fire
stop. He gravely declared that a fire
was no more likely to start in one house
than in the other.

The declaration of experts that over
50 per cent of the present fire waste of
the country is from ecasily preventahble
causes indicates that the entire nation
mizht well be tanght lessons in individ-
wual responsibility, Correction of care-
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less habits is certainly possible in both
grownups and children. Many of our
]IrJ.I'.H.l]'IrJ.]. Elllh ]lLl-".". L"n't']", can l‘.'|'II1 |Jﬂ o=
rected by collective action. L 13 Loo
much to expect that our people, in their
impetuous haste and rush, will, in the
very near future, cease to erect the in-
flammable shells they now put up and
fill with egually inflammahle contents.
We differ irom the Europeans in solid-
ity of character; and cur character is
reflected in our architecture; but we
can at least make reasonable laws to
protect us from the carelessness of one
another without ;_{I.‘riﬂ;_: to the extent of
ihe French statutes, which makes a
property owner lable for damage 1f a
fire spreads beyond his premizes,

Unfortunately no sense of the im-
morality of needless waste has vet
moved us. Soperinduced by the mental
habit of constdering our national sup-
ply of raw materials inexhaustible, 13
the thonght that fires do not matter so
long as there 15 insurance capital to pay
for them.  As we are bherinning, how-
ever, tin COMSeTY e (3T Ff:lTﬂ":‘-i[:‘-i wo I'I'I..,"I:l.r
come to consider that the things our
handz have builded may be also worth
SANIg,

We mav come to lnok with dizfavor
upon buildings of great areas withont
fire cut-offa, with huge floor openingsa,
with unprotected windows. We may
come  to demand that our Fin;'prcmf
buildings  shall be really fireproof,
knowing that steel-work improperly
imnzulated will bueckle 1n a hot fire, even
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if 1t does not collapse. In the rush into
concrete building now evident, we may
demand honest mixture of cement, and
the nse of sand sharp enough 1o bind it,
mstead of the water-worn  pebhbles
which will and the crumbling process.
We may cease our folly in making
floors 1 1n. thick and enclosing stairs
and elevators inoa wall of equal thick-
ness to prevent the spread of fire from
floor to floor—and leaving our only
window protection to Lg-in. window

elass, when strong amd serviceable
wired glags held in metal frames is
available.

But who is to lead us into thus look-
ing after our created property re-
sources?  There was orgamized 2ome
vears ago the National Fire Protection
Aszociation. It has done much good
work, Dy the public spirited action of
the men |.j'1'-11‘.|!_'|-::-5.'i:|'|ﬁ' it tests of deviees
and materials have been made at its
laboratories in Chicago and the results
published for free distribution. These
reports should be of vital interest to
every architect and buoilder, but few of
either profession know of their import-
ance and valne, Architects make nlans
for clabarate and deadly fire traps and
builders faithfully execute these plans
in cheap and l-.Im:l:l.v material.

Iemorance of the law does not save
a man in court,

How lomg will ignorance of fire pro-
tection and prevention continue to ex-
onerate conflagration-breeders before
the bar of public opinion?

X-RAY TO SHOW REAL AGE OF CHILDREN

The real age of a child i= not a
matter of years but of development, A
child of eight may not have developed
beyond the point reached by most chil-
dren at six or 2oven.

While thiz fact has been known to
seientists for years, no attempt has
heretodore been made to set a standard
by which the degree of development
could be ascertained, In the public
schools the capacity of children to ab-
sorh knowledge has alwavs heen set by
their chronological age,

Prof. Thomas M. Rotch, of Harvard

University has solved this problem, ae-
cording w “Good Health.”  After a
series of investigations at the Children's
E1n=r:1t:tl in Boston he declares that the
X-ray ig the means by which this may
be ascertained, and that, finding the
physical development, it is easy to
classify the degree of brain vigor.
P'rof. Rotch found that changes take
place progressively in  the shoulder,
elbow, wrist, hand, hip, knee, ankle and
font,  After careful study he decided
to hase hiz claszification of the differ-
ent pericds of child life upon the stage
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of development of the wnist and hand,
Photographs of the child's wrist and
hand made by a half-minute exposure
under the X-ray prove reliable indexes
to actual age, he declares.

Thiz development, which is of such
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CHINESE USE RED FLAG FOR
EQOAD BUILDING

In England the law prescribes that
when a steam roller i1z at work on the
roads that a man shall precede the

Courtesy (ool Heslsh

¥-Ray Phetographs of the Hasnde of Children 6 Months O1d, 2 Years and 9 Months of &ge and
18 Years Old

significance to science and which is
made visible by the use of the X-ray,
iz 1o a great extent the growth of the
Lones, In the infant cartilaginous tis-
sne takes the place of bones, but as the
child grows older this tissue gives way
to the harder and stronger formation.

The fnding of the physical age of the
child would not only prevent the fore-
ing of children beyond their normal
capabilities in the schools but it would
aid in the solution of the child labor
problem. It 15 Prof. Rotch’s theory
that all children should be examined for
the determination of their development
before they are allowed to go to work.

The X-ray photographs proved that
the size or appearance of the child's
hands was no eriterion. A tiny hand
and a large one may show the same
degree of development under the X-ray.

Skin from the bodies of 347 persons
was recently grafted onto the burned
body of an electrician of Walla Walla,
Wash. About 900 square inches of
skin was used.

roller carrving a red flag to warn pedes-
trians and vehicle drivers. In some
strange manner the Chinese road build=
ers got hold of the idea. They have no
big steam rollers in the interior, but
the custom of carrying a red flag be-
tore the roller has in some strange way
penctrated the inland provinces, and
even when they are using the slow, 4-
native-power roller, one of them always
walks solemnly in front with a red flag,
They seem to believe that it has some
power to improve the work, for there
15 small danger of rumming down even

a snail. A London cartoonist, making
a trip through China, was struck with
the humor of it.



416
A 1600-POUND SUNFISH

The accompanying picture illus-
trates a sumfish, caught at Catalina
Island, which is probably the largest
fish of the kind ever brought to land.
Its weight was computed, by weigh-
ing it in pieces, at 1,600 1h., or nearly
A ton.
taken from the water, i. became a mass
of jelly-like fesh, and seemed to be
covered with a skin not very unlike

When made helpless by being”
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the roadbed, but the track has crept
as much as 13 ft. in one week, and
under a heavy train single tracks have
moved as much as 214 in.  The move-
ment is caused by the roadbed sinking
under the weight of the train, thus pro-
ducing the effect of running up-grade
on an unsolid foundation. This pushed
the rails and ties in the direction the
train was moving, and resulted in a
creeping which bunched or skewed the
rails and caused derailments.

Largest Sunfish Ever Brought to Land

that, in appearance, of an elephant.—
Contributed by Charles Alma Bvers,
Los Angeles, Cal.

A CREEPING RAILROAD TRACK

In the past few years the Lehigh &
Hudzon River railroad has experienced
much trouble with a section of “creep-
ing track” near Sand Hill, N. J. The
track runs on a roadbed that stretches
for about three miles over a constantly
wet stretch of meadow which was evi-
dently a lake bottom at one time. The
roadbed practically floats on the turf
surface of a considerable depth of
alluvial mud,

There is no grade or curvature of

After much experimenting the road-
bed has now been laid with 100-1h, rails,
33 ft. long and the tracks are also
broken with compensating  switeh
points, to permit movement without
distortion. So far there has been no
perceptible wave in the rail in front of
the locomotive, as previously.

WIRELESS DISEASE

In order to protect the evesz from the
ultra-violet ravs scattered about hy
wireless receiving equipment it is pro-
posed to provide yellow or orange
glasses for wireless operators in the
French navy.

According to M. Bellile, surgeon on

L ]

i
-



POFPULAR MECHANICS 417

board the “Descartes,” the members of
the ship’s crew employed in the wire-
less work have developed wvarious af-
fectations in consequence of the Hert-
zian waves, 1rouble with the eves was
the most common, and in one case par-
tial blindness was caused. Two cases
of eczema, one on the wrist, and the
other on the evelid, were traced to the
wireless, M. Bellile also believes that
many of the cases of nengrasthenia, now
becoming eommon among French naval
men, may be due to work with the
wireless sending and receiving appara-
tus.

To sum up the whole, he believes,
that if precantions are not taken, dis-
aster of the kind that played such havoc
with X-ray operators may result.

MOTOR-OPERATED ROAD
GRADER

Thizs new type of road grader. al-
theugh drawn by horses, is provided
with a pazoline engine to operate the
dirt elevator. Iis great advantage lies
in the fact that, being provided with
guch an engine, the machine does not
depend wpon drive from the wheels for
power to convey the ﬂiﬁ., COnSE-
quently wet or loose ground has no ef-
fect on the operation.

The dirt elevator consists of a belt,
36-in. wide. which convevs the dirt
turned up by the plows under the ma-
chine to the side of the road. The en-

gines are inclosed in a metal compart-
ment at the rear which thoroughly
protects them from dust, mud, and
dirt, or other extraneouz matter.

UNIQUE RABBIT TARGET

At a school of hunting near Paris
there is in use a metal “running

Oomrtery Lomdon WNevwa
Learning to be Huonters

rabbit,” which runs along on rails. It
i= claimed that by the use of this oqe
may become a practised rabbit-shot in
a very short time as there is always a
rabbit to shoot at.  Healism is added to
the movements of the rabbit by the
fact that during its run it disappears
behind bushes, behind small wicker
arches and small mounds. When prop-
erly hit the “rabbit™ springs off its run-
ning base. The contrivance runs by
its own momentum, along sloping
ground.

PRODUCTION OF TUNGSTEN

The production of tungsten concen-
trates in the United States for the year
1909 was 1,958 tons, valued at $746,130,
Of this amount Boulder county, Colo-
rado, produced 1401 toms, valued at
§550,280, The ore was 60 per cent tung-
stic trioxide. The output in 1908 was
only 871 tons.
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STORM SIGNALS DISPLAYED
AT SEA

Storm signalz are displayed in all
United States ports by the weather
bureau, a service of inestimable value,
but if the plans for the future are car-
ried out as completely as now con-
templated the service will extend to
sea, and all ships equipped with wire-
 less instruments will receive reporis
from the weather bureau and display
signals for the benefit of other vessels.
The plan has already been adopted by
the Clyde, Mallory, Southern Pacific,
{iecean  Steamship and Ward  com-

panies,

A BELL-RINGING TRANS-
FORMER

The transformer illustrated utilizes
alternating current for ringing electric
hells, annunciators and similar appar-
atus in the place of dry cells, which are
always  the
source of
trouble. It is
built for 110-
valt  circuits
and has a
secondary
winding with
taps hrought
out S0 as to
obtain 4, B
and 12 volts,
d e pen ding
upon the
connections.

The pri-
mary leads
consist of
twa  rubber-
covered flexible cables brought out
through an mnsulating piece which pre-
vents any injury to the winding due to
the pulling of the leads. The second-
ary terminals consist of three binding-
posts giving three combinations of
vol e. The case 13 of cast aluminum
highly decorated to make a pleasing
appearance when put in the place of
dry cells.

o e 1 by SR
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MARIE ANTOINETTE'S MUSICAL
CLOCK

Omne of the many beautiful clocks
cherished by Marie Antoinetie was the
musical clock shown in this illustration,
It was made in 1736, and plays airs
from Gluck and other old composers,
but until a recent date had heen silent
for 100 years. Deing very fragile it is
only set going for notable visitors to
the palace of Versailles. The King of
Portugal was the first to hear it since
it was restored.

The first all-American exposition
ever held in a foreign country will be
held in Berlin next summer. Prince
Henry of Prussia, has accepted the

sition of honorary president of the

rman reception committee and J.
Pierpont Morgan is the honorary presi-
dent of the American committee, The
promoters state that the object is to
present to the commercial heart of
Europe an epitome of our industrial
achievements, our natural resomrces
and our progress along artistic and in-
tellectual lines,
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ERECTING A WIRELESS POLE

The erecting of a 146-ft. pole az part
of the wireless station at San Pedro,
Cal,, 15 shown in these illustrations. A
pile driver was utilized as the lifting
power, ‘and the first stage of the lift
was accomplished by meansz of tackle
made fast to the shorter pole.

POPULAR MECHANICS

OLIVE PULP FOR FUEL

The vast amount of pulp left after the
oil haz been extracted from olives has
been thrown away as useless, buot if
expeniments now  being carried out
Prove as promigsing as is expected, the
olive oil plants of the Pacific coast will
find such pulp an asset instead of a

Ervcciing Wireless Pole at San Pedro

The station has been in operation for
some time, messages being sent and re-
ceived daily from San Francisco and
other coast ports. Messages have alzo
been picked up from 850 miles out at
sea.

The Radium institute of America,
whose purposge is to study radinom, was
recently organized in New York.

—_ g ——
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The Pole in Position

waste, The tests are said to show that
the pulp, when fully dried, burns more
freely than hardwood, lasts as long,
and produces a much more intense heat.
The amount of Pu!p thrown away by
the olive mills of California is elaimed
to be so immense that it will not only
provide all the fuel required in the ex-
tracting of oil but will fill the require-
ments of other concerns as well.

" |
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II

SHOP NOTES

Watering Trough Made of Cast-Iron
Pipe

A practical and useful trough for
horses can be made from heavy cast-
iron water main pipes as shown in the
illustration. An eastern city makes use
of such a watering trough in one of the
main streets. Two large pipes are
placed on end with the flanged part up-
ward, one to overlap the other so the
water may flow from the first one,
which is fed by the water pipe, into the
lower one, then into a near-by sewer.

Water Mains on End

The bottoms of the pipes are made
tight with cement.—Contributed by T.
Canary, Chicago,

New Way of Tying a Horse

If yvou do not have a strap with a
weight attached, and wizh to tie a horse
where there is no hitching post, fence
or tree, fasten a line to a spoke on the
inside of the front wheel of the vehicle,

Horse Tied to the Wheel

allowing just enough loose rein so the
head of the horse will be free. Ii the
horse starts, his head will be drawn
down as the wheel turns around. This
method of tying will not allow a horse
to take more than two steps.—Con-
tributed by W. MacMurtree, Phila-
delphia, Pa.

Traction Engine Hauling a Scow

A home-made scow equipped with
an 8-hp. gasoline engine was used on
Gananoque lake, Ontario, for freight.
The owners decided to remove the
scow from the lake and place it in the
waters of the 5t. Lawrence river. The
scow was rowed down the Gananoque
river, as some places are very shal.
low, hauled out of the water and
mounted on a home-made truck having
wood wheels, A traction engine was
hired to pull the truck with its load,
The engine accomplished its part easily
and the scow was soon launched in the
river.~Contributed by Wilfired Hen-
derson, Gananoque, Ont.

‘Transferring the Skow from the Lake to the River
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Hacksaw Attachment for a Lathe

The power hacksaw attachment for
lathes as described in the following is
one of the handiest tools about the
small shop, and is inexpensive and easy
to make.

The

entire working  parts

q_ﬂf" Tram TEMIME DEWNGE
1

are

the center of the lathe spindle to the
bolt on the faceplate. Decreasing and
increasing this distance shortens and
lengthens the stroke respectively. 1If
the lower edge of the faceplate comes
below the top edge of the slide, the

FAsE PLATE

Enp WEW g s

‘The Hackesw Attached to a Lathe

mounted on an oak plank, 1 in. thick,
The plank in turn is bolted to the lathe
apron by means of two l4-in. bolts
placed in the grooves. The device
congists principally of a shide, two sup-
ports one at each end of the shde, a
connecting rod for operating the slide,
the saw and saw frame.

The slide is a flat piece of cold rolled
or machine steel, 34 in. thick, 4 in. wide
and with a length depending on the
size of the lathe and length of stroke
required. A hole 15 drilled near the
center of the slide for the bolt holding
the connecting rod.

The two supports used to guide the
slide are made of brass for conven-
ience in bending and are about 3% in.
thick and 2 in. wide, the length de-
pending on the height of the guide. A
very small elearance is given for the
slide and good service will depend on
a liberal application of grease. A
small filler of brass is used to keep the
glide from rubbing on the board. Two
14-in. bolts hold each of the supports
to the wood base. )

The connecting rod 15 merely a strip
of flat steel about 14 in. thick, 214
in. wide and of a length suitable for
the stroke wanted and the size of the
lathe on which the saw is unsed, This
15 connected to the faceplate of the
lathe and the slide by means of a
couple of 3j-in. bolts. The stroke of
the zaw depends on the distance from

connecting rod will have to be built
out from the slide by means of wash-
ers to prevent the bolt on the faceplate
from striking the slide. This also de-
pends on the swing of the lathe,

The saw and holder is extremely
simple and efficient. The tightening
of the saw 15 effected by drawing up
on the bolt. The frame is made of
light steel forgings, The device will
be found useful in many shops where
the work is not sufficient to require
an expensive machine.—Contributed
by I. H. Crawford, Schenectady, N. Y.

A Roof Painter's Pot Jack

The paint pot is a cumbersome thing
to handle when painting on a roof and
for this reason I consiructed the pot
jack, illustrated in the sketch. The jack
consists of a board about 7 in. wide and
8 in. long with
nails driven
through each cor-
ner for legs. Two
short mnails are
driven in one end
and two spikes in
the other. The
length of the nails
will depend upon
the pitch or slope of the rmfprn making
the board rest horizontal when their
points stick into the shingles. The
paint pot 15 secured to the jack by a
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cord or small wire attached to the bail
and hooked over a small nail driven
into the edge of the board. The jack
will prevent overturning the paint and
will lessen the danger of the painter
falling from the roof in trying to hold
his paint pot.—Contributed by A. M.
Bryan, Corsicana, Tex,

A Window Flower Garden

An attractive set of Aower pots made
of cocoanut shells, to take the place of
a window box, is shown in the aceoms-
panying sketch. After extracting the
milk from the cocoanut, cut the shell
on the line A and caretully hore a hole
at B. Dvye or stain the shells dark
green and fasten them with screws
thmugh the holes B to a strip of wood
C, 14 in. thick, 134 in. wide, as long as
the window is wide, and painted green
to match the stained shells. The stick
can be of such a length as to fit the

Fua 2

Cocoanut Shell Window Garden

lower end of the window frame stile of
the upper sash, or to slip in behind the
outside shutters.

The shells will rest against the win-
dow sill. The holes G, used for ex-
tracting the milk, will serve to drain
off the water when the plants are
watered, Fill the shells with earth and
zet the plants in the same az an ordi-
nary flower pot.—Contributed by Mau-
rice Baudier, New Orleans, La.

Duplex Filter Holder Stand

The iron frame of an ice water cooler
stand when inverted provides a way to
hold a fine and a coarse cloth for filter-
ing liquids,
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The two filters may be used simul-
tanecusly, one being hung on a wire
stretched through the loops of the feet,

Filters Attached to the- Stand

and the other on the circular iron brace
a few inches above the feet. Hoth flter
cloths are fastened with common
wooden clothespins. Use the top wire
for the coarse filter and the bottom
one for the final straining, as shown in
Fig, 1. The stand may be securely
placed over the top of a cask, as shown
in Fig. 2. This device saves time in
handling liquids, as it fAlters twice at
one pouring.—Contributed by Jas, M.
Kane, Doylestown, Pa.

A Boft Head for a Cold Chisel

A new design of a cold chisel, that
does not have the loud noisy click and
the jar common to
others, is shown in the
accompanying sketch.
Dirill a hole in the head
of the chisel, then drive
a pipe collar over the
end as shown and pour
it full of lead or bah-
hitt. This babhitt rabs
the chisel of the jar and
does the work as well,
A chisel fixed like this
will stand some hard
usage and when the
babbitt iz worn down,
the collar can be re-
filled in a few minutes.
—Contributed by H, C. Faber, Monon-
rah, W, Va.
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Gauge for Gasoline Tanks

The usval method of finding out how
much gasoline a tank contains is to in-
sert a stick, ruler
or “hattvfr hap-
pens to be handy
that will go
through the
opening, and
note the height
the Hoguid damp-
ens the wood,
Thiz is an un-
certain method
as gasoline evap-
orates rapidly, 1f
a clean stick is
not selected, par-
ticles of dirt are
liable to be lett
in the liguid
which will get
into the carbu-
retor and ecause

trouhble.
The accom-
panving  sketch

shows  how  to
construct a
gauge that will
indicate the ex-
act amount of
gasoline in  the
tank at any time,
From a piece of
sheet hrass cut
threecirenlar
disks, two of
them 314 in. in
diameter and the
other 4 in. in di-
ameter. Secure
two hrass rods
fr in, in diam-
eter and as long
as the tank i=s
deep and golder
them to the
larger brass disk
A as shown in
the sketch, Cut
a strip of {g-in.
thurl-. copper, ¥ in. wide and with a
length equal to the length of the wires,

and twist it into one complete turn,
making a spiral as shown at B, On one
end of this spiral strip solder a piece of
copper wire 144 in. long and on the
other end a piece about 14 in. long.

The float iz made of a strip of brass
15 . wide and 514 1n, long, the ends of
which are soldered together, forming
a complete circle.  The two amaller
brass disks are soldered on the sides of
this circle, making an airtight float.
Thiz float must have two brass tubes,
shghtly larger than the brass rods, sol-
dered into it 3 in. apart, also, a fat-
tened tube soldered 1in the center for
the spiral strip to slide through freely.
The air in the float must be at atmos-
pheric pressure.  This can be accom-
plished by drilling a small hole in the
float and setting it on a cake of ice
while soldering 1t up.

Dirill a hole in the center of the dizk
A, large enough to admit the long cop-
per wire on one end of the spiral strip,
the end of which 15 bent over to make
the pointer. 5Slide on the float. Cut a
strip of brass, C, 1 in. wide, 314 in. long
and drill a hole in the center large
enough for the copper wire, and solder
it on the lower ends of the brass rods,
Empty the gasoline tank and make a
hole in the top 3% in, in diameter, Put
the gauge in the tank and =older around
the disk A. Make a zero mark where
the pointer stands, then put in 1 gal. of
gasoline and make a figure 1, and =0 on
until the tank iz Alled. The half gal-
lons, or even guarts can be marked in
the same wav.—Contributed by Clande
M., Sessions, Waynesville, 111,

Mending Broken Celluloid Articles

Very often articles of celluloid or
xvlonite such as draitsmen’s scales,
carded as use-

curves, or tri-
angles, are |
broken and dis-
f I
less, They ecan
be mended very easily in the following
manner: Immerse the broken parts in
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ether until they soften, then apply a
liberal application of collodion and
press ends fhrmly together and keep
them so by placing between two flat-
irons heated to about 200 deg. F. Leave
them in this position over night in a
warm place so as to completely expel
the ether and alcohol of the collodion.
Trim off the surplus eollodion and the
result is a perfect and invisible joint.
Be careful not to inhale much of the
fumes from the ether and collodion
and keep away from any open flame.
The accompanying sketch shows a
broken scale that was mended in this
manner and is now as good as new.—
Contributed by G, E, Kastengren,
Seattle, Wash.

How to Make a Lead Coffin

The old-time method of making lead
coffing was either to cast them in one
piece and solder on the lid, or else to
cast the sides, bottom, ends and lid in
separate pieces and solder them to-
gether on the inside and lastly, when
ready, solder the lid from the outside,

During recent years the coffin proper
15 lined in a manner similar to a sink
of cistern and after the wood part has
been placed inside, the lead cover is
soldered at the outside edges.

Figure 1 shows a wood shell covered
in the most common manner. (srooves
are formed on the bottom against the
outside angles, as shown in Fig. 2, and
the center of all ends iz also shown in
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dressed into the grooves and bossed
over the corners at the bottoms and at
the ends, and the top is dressed over the
edge of the shell and over a chamfered
edge on the inside as shown in Fig. 2.

'-" 7 [ r
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Fig. ¥—Finished Caolfin
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The lead ecovering is usually cleaned
and brnightened with wire card. The
lead 15 well chalked and then rubbed
with a raw potato which, in combina-
tion with the chalk, prevents the solder
from tinning beyond the edge of the
shaving. The seam is then wiped flush
in the ordinary way, the chalk washed
off, and the whole surface scoured with
a wire card.

When the body 15 in the shell the
lid is placed in position and the seam
soldered flush, after which the lid of
the outer case is screwed down.

The usual weight of the lead is from
5to 6 b, per foot and about 14 1b. of
solder to the toot 15 generally sufficient.

When the outer case iz lined with
lead the shell is placed inside and as it
does not fit tight to the sides of the
case a supplementary wood lid is made
to fit the case exactly, just below the
top edge, then the lead cover 15 put on

Flg. 1—Ordinary Methed

FFig. 1. The bottom 15 in one piece and
the edges are dressed into the grooves.
The sides and half the ends are made
in two other pieces and the edges also

Fig, B—Ehowing Grooves

Fig, 3—Puatting Cover On

as shown in Fig. 3 and a seam wiped in
the angle, the sides of the inner lining
being lett standing upright. Figure 4
represents the completed coffin,



426

Automatic Fountain

The fountain illustrated herewith is
self-contained and works entirely by
water and air pressure, both of which
are supplied by its own tanks. The
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Afr Pressure Froduces the Fountain

fountain will make a fine window dis-
play if it is provided with feet and set
on a glass plate so it will be seen that
no outside pressure is applied to it
The main body of the fountain is a
tank of about 10 gal, capacity which iz
divided inte two separate comparts
mentz, A and B, These compartments
are connected with #5-in. pipes, C and
D, the pipe C extending through A and
into the basin at the top. The tube E
for the fount is a 14-in. pipe, tapering
at the top end so as to make a fine
spray of water, Be sure to solder all
joints airtight.  An nptn{ng, F, for
filling and a drain cock, G, are soldered
in the side of the tank as shown. The
opening should have an airtight cover.
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When the fountain is complete, fill
the tank A up to the opening F and
cover the latter. Pour some water
into the bazin and the fountain will be-
gin its work, If properly constructed
and all joints made perfectly airtight,
the water will Aow for about 6 hours.—
Contributed by K. F. Wahl, Morrizon-
ville, Il

The Right Way to Hang a Doer

Many carpenters have considerahble
trouble in hanging doors so they will
swing correctly at the first trigl, A few
simple rules are given here which if
closely followed will give a successful
result,  When preparing to it a door
always turn the hollow side of the door
towards the frame if possible. For
varnished work fit the door so that a
silver guarter-dollar will just slip in
between the door and the frame on
either side. For painted work a little
more space should be allowed, Set
your gauge at the proper distance (A-
B) and always gauge from the frame
side of the door as shown in Fig. 1.
When the hinges are to be let into the
door et vour door in the opening, raise
it to the proper height and mark with a
knife the top and bottom of each hinge.
Now set your compaszaes {45 in. more
than the gauge A-B, and seribe for the
frame part of your hinge within the
marks made with the knife at the top
and bottom of each hinge, keeping one
leg of the compass against the rabbet

SBestlag the Hisges

of the door frame, as shown in Fig. 2.
Now cut out the frame and the door to
a proper depth for the hinges accord-
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ing to the marks just made. TFasten
the top half of a hinge to the door to
match the other hali screwed to the top
of the frame. lLeave the whole hinge
fastened 1o the bottom of the door,
Set the door in place and eonnect the
top hinge with the pin. Open the door
to right angles with the frame and
acrew the lower hinge to the slot in
the lower part of the frame and the
door is hung, If these directions are
carefully followed your door ought to
:awfng Just right the hrst time—Con-
tributed by Ed. A, Peacock, Cincin-
nati, O,
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tor Mo, 3 wishes to send a message o
operator No, 1, he simply throws his
switch from position V to V1, opens
his key (K2), and calls No. 1. After
the message is sent, operator No. 3
closes his key and throws his switch
to the former position. In this man-
ner the current is Howing only during
the time the message is being sent. In
case one operator calls another and the
current is weak the operator called can
increase the flowing current by throw-
ing his switch into the upper position.

Thus yvou can have a closed circuit

and still use dry batteries. This
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The Wiring Diagram

Using Dry Cells of Battery on a Tele-
graph Circuit

A new method of connecting a two-
wire telegraph circuit so that dry cells
of battery can be uszed instead of wet
cells, 15 shown in the accompanying
gsketch. A telegraph circuit must he
closed in order that one operator can
call another.  On this account wet cells
are uzed n the ordinary circuit, as dry
cells would deteriorate in a short time
on a clozed circuit and would have to
be replaced frequently.

When the circnit is wired as shown
in the sketch it is possible to use dry
cells, and at the same time have a
closed circuit when one operator
wishes to call another. Double throw
switches are shown in the diagram at
D, E and F. 5, 51 and 5% are the
sounders and K, K1 and K2 are the
keva of the respective operators, Mo
1, No. 2 and No. 3. When the keys
are closed, and the switches are in the
position shown, there is no current flow-
ing through the cireunit. Suppose opera-

method of wiring telegraph cireuits has
been tested and gives perfect satisfac-
tion.—Contributed " by Wm. 5. Me-
Ciraw, Blacksburg, Va,

Eepairing Monkey Wrenches

Monkey wrenches that have the jaws
badly worn or sprung can be repaired
very easilv in the following manner:
File the faces of the jaws up true, cut-
ting them back about 1716 in. as shown
in the accompanying sketch. Make
twio tool steel plates 14 in. thick that
will juﬁt At the {It:pt‘n:ﬁ?.iﬁn filed out

b
Hew Faces on the Jaws
and drill holes for rivets as shown.
Harden the plates and then fivet them
fast and vou will have a wrench as
d as new.—Contributed by R
Ench, Philadelphia, Pa,
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Taking 3Slack from Elevator Belts

The slack in elevator belts may be
removed with the use of two I:lrgc
filez. The sketeh illustrates the files in
place and the belt apart, ready to have
the slack taken out. Loogen the zet
gerew 1n the pul-
ley at the head of
the elevator, re-
move the door
from the elevator
leg. and pull the
belt around until

you  have  the
sphice at the open-
ing. Hang the
first  cup Tbelow

the splice in the
belt out over the
leg cap at the bot-
tom of the door,
place the file back
of the cup and
belt, acroszzs the
leg, letting the file
rest on the fillers as shown. Take
hold of the belt and pull down, taking
out all the slack you can, says a corre-
spondent of American Miller.

The second or third cup above the
splice will come out at the top of the
door, depending on how much slack
there 15 in the belt. Hang the top
edge of the cup on the leg cap at the
top of the door and place the other
file at the back of the cup and bhelt
across the leg, letting it rest on the
hllers as betore. The belt will now be
tight and fastened with the files,
Open up the splice, cut out the slack,
and fasten back with the boltz in the
usual way, pull out the files and the
cup will jump back into place. The
reason for using the files is that they
are rough and will not shp.

FPOPULAR MECHANICS

Another Way to Repair a Cracked
Water Jacket

Place the cylinder over a basin and
stop the water inlet at the bottom with
a plug of some kind. The water space
15 now filled with a slightly concen-
trated solution of sulphate of copper
through the water outlet at the top of
the exlinder. At first the solution will
rapidly leak through the ecrack and
must necessarily be dipped up and
poured through the top opening again.
After repeating this operation a few
times, the leakage will begin to slow
up and will be gradually reduced to a
sweating, and this will cease at last,
Allow the solution to remain in the
jacket about a day, and the repair will
be permanent.—Contributed by W, O,
Hay, Camden, 5. C.

A Water Monoplane

Standing on a monoplane which is
rapidly towed after a motorboat is a
thrilling pastime for the bather, 1If he

1—The Water Monoplane

stands well back on the rear part of
the boards, the plane will glide along
on the surtace of the water, a step or
two forward will cause it to go be-
neath the surface and he will be pass-
ing through knee-deep water. The
water monoplane while traveling at a
rapid speed is a hard thing to keep
right side np and for the rtd&!‘ 1o IEEEP
on board,
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Fig. 8=—>S8ticking 1o the Flane as It Is Towed Behind a Boat
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The plane is made by nailing two
cleats across several boards and attach-
ing two clevises at one end as shown
in Fig. 1. The manner of riding on
board iz shown in Fig. 2.

Method of Expanding Worn Piston
Rings

Some one has suggested as a remedy
for worn piston rings on a gasoline
engine when new rings are not at
hand, to slip a corset steel under each
ring s0 as to expand it.

In some cases the foregoing plan
will not work with success, but if you
use a corset steel the same width as the
ring and bend the steel every inch so
as to make it look like an old-fashioned
rail fence and then insert it under the
ring it will give expanding pressure
every 2 in. This 15 a successful rem-

et]_}' for worn pi:—'.t{m ri:ng:-'. m CVETY 1=
stance where the bent steel springs are
apphed —Contributed by X. D. John-
son, Merna, Nebr.

A Home-Made Bead Plane

A bead plane 15 not always necessary
when a bead 15 required on the edge of
one or two boards, A simple device
for making a bead of anv width i=
shown in Fig. 1. Secure a small block
of wood and place an ordinary flat-
headed wood screw near the end and
top edge of one side and screw it into
the wood until the head projects the
distance equal to the size of the bead
wanted, leaving the slot in the angle
as shown,

Flace the block against the edge of
the board where the bead iz wanted
and draw it toward you, the head of
the screw will make a groove as shown

in Fig. 2, Take a piece of sandpaper
or a plane and round off the outside
corner and thiz will leave a finished

l’]

Fo o Fiz. 3
Bead-Cutting Block

bead, Fig. 3, equal to that done with
an ordinary beading plane.

The bead can be varied in width by
simply turning the serew in or out, and
larger or smaller beads can be formed
by using larger or smaller screws.—
Contnbuted by W. Arthur Mitchell,
Newburgh, N, Y.

Tool for Marking Dowel Holes

On some work it is quite difficult to
locate the exact point for a dowel, but
with the tool illustrated placed between
the joint to he made and the parts
gently pressed together you have the
exact point for the dowel in each piece.
The tool is made from a piece of sheet
steel about 14 in. square with a pin
having a point on both ends driven in
the center, as shown in Fig. 1. The
tool is placed between the pieces that

IR RSN Fo. 1

Marking Bore Holes for Dowels

are to be joined, as shown in Fig. 2.
The small pin will mark the point for
the hit in both dpieces exactly oppo-
site.—Contributed by Chester Purdy,
Ghent, O,

i il i < 10 i
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Qutdoor Fireplace for a Kettle

When a kettle is used in the open air
for heating water, or boiling maple
syrup, there is considerable of the heat

Tile Furnace

wasted, unless a furnace of some kind
ig built about the fire, The accompany-
ing sketeh illustrates a furnace made
of an ordinary drain or sewer tile. The
diameter of the tile must be of such a
size as to let the largest part of the
rounding bottom set inzide, Dig out a
hole in the earth under the tile or break
a piece out of the tile to make an open-
ing to feed the fire and for the draft.—
Contributed by Oscar Seegmiller, Wal-
kerton, Can,

A Quick Repair for a Broken Steering
Gear Rod

[Condensed from American Marine Engineer]

One of the large list of accidents
which can oceur on board a vessel and
which has to be repaired with as httle

@ 2 C ©

Hooka Made on the Bod

lage of time as |}|‘:55;b1¢:, and with the
means available on board ship, is the

POPULAR MECHANICS

fracture of one of the rods of iron con-
nected by chains to the steering gear
and rudder head. These are liable to
break off il the boat happens to be
caught by a heavy sea, owing to the im-
mense strain which is put upon the
stitfaces of the rudder and transmitted
through the link work to the steering
gear, which at the moment of impact
can be considered as a mnigid point of
fixture for the link work, A very zim-
ple way to repair such a breakdown is
as follows -

The broken rod should be taken out
and the ends of the broken parts
heated in the boiler fire ; they can then
be easily bent into a hook shape, as
shown i the sketch. The rod will
now be short of its proper length by
anything from 8 in. to 12 in., and this
gap must be flled in either with a few
links of chain or shackles or elze by
another piece of rod whose ends are
bent as shown in the sketeh, to fit in
the hooks formed in the steering rod.
In the latter case, the ends of the rod
will have to be hammered over in order
to prevent these pieces from falling
out when the chain iz slack., This
form of repair is recommended inas-
much as it does away with welding,
and not only does it form a quicker
job but as a rule sufficient heat cannot
be obtained at the moment to make a
groodd weld, and the trouble might very
easily be repeated when it is least de-
sired,

How to Make Tortoizse-Shell
Japan Surface

Boil together 14 Ib. umber and 1 gal.
of good linseed oil until the mixture
becomes very brown and thick, then
strain through a coarse cloth, after
which continue to boil until it becomes
of the consistency of pitch, when the
mixture iz ready for wse. Clean the
surface to be japanned and lay vermil-
1ion mixed with shellae varnish or dry-
ing oil very thinly diluted in oil of tur-
pentine. When the vermilion becomes
dry, brush the surface over with the
first prepared mixture thinned in oil
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of turpentine and when it sets, put the
article in a stove or japanning oven
where a strong heat may be applied
and continued for some time. Several
days or a week will be better for the
baking.—Contributed by A, E. John-
gon, Frankfort, Ind.

Home-Made Carriage Whip Holder

Take a piece of board 3 in. wide and
12 in. long and bore several holes in it
as large as a wooden clothespin at the
place just below the knob; saw off the
knobs and fill the holes with pins as
shown in the illustration. Nail the
board up in your carriage house and

.

e

Clothespin 'Whip Holder

you will have a fine whip holder. If
the pms are placed so they will touch
each other, you cannot miss one when
you make a strike to ha Ig up the whip.
—Contributed by Workman,
Loudonville, Uhm

Venting Washer for a Funnel

If the stem end of 8 funnel—es-
pecially those of glass—hts tightly in
the necks of bottlez it will not allow
the air to escape freely while the liquid
Is runnmg thmugh consequently the
operation of pouring 15 rather slow,
When filtering, the same trouble ex-
ists. The device shown in the accom-
panying sketch will remedy this fault,
A section of a rubber garden hosze or
steam hose is cut 20 as to make grooves
as shown in Figs. 1 and 2. Slip this
rubber washer over the neck of the
funnel with the prooved side next
to the bottle, Fig. 3. This will elevate
the funnel 2o as to form a free space
between the stem of the funnel and the
inside of the bottle neck to allow the

escape of air through the grooves. This
washer also prevents the funnel jam-

:-n'n: 3
The Wasker Allows the Air to Escape

ming into the neck of the bottle =0
tight that it iz difficult to remove.—
Contributed by James M. Kane,
Doyvlestown, Ma.

Handles for Carrying a Barrel

A barrel when full is not an easy
thing to handle ¢ven by two men. The
shape of a barrel does not offer any
part for a person to take hold and walk
with eaze. In order to provide a way
to handle a large number of filled bar-
rels in the easiest way possible I made
a device as shown in the illustration,
from pipe and fittings, The two hinge
jomnts were made especially for this
purpose.  The handles are slipped over
the barrel and then lifted by a person
at each end. The lifting of the ends

Essy Way te Carey a Barrel

will cause the hinged joints to bend,
thus bringing the two cross bars to-
gether on the barrel—Contributed by
Oscar Lewis, Oshkosh, Wis,
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Old and New Style Plumbing

There is possibly no branch of eon-
struction work which has undergone
within the same given time such great
changes of a far-reaching nature as
plumbing construetion. These changes
look to the betterment of sanitary con-
ditions and are going on all the time.
This fact is illustrated in the accom-
panying sketch which shows a com-

ll-l,'rl.r-l.:l P
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Bonding New to Old Concrete

A description of how to make con-
nections of new to old conerete after
a lapse of 24 hours or more is given
in a recent paper read before the Amer-
ican Society of Civil Engineers. The
article states that the old surface con-
crete 13 broken back to firm material
and the fresh surface cleaned with
steam, air Blast or foreeful water

YyEMT Feg ro Soper
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Twa Styles of Plumbing

parison between the methods employed
several years ago and those of today.
Figure 1 is a sketch of a job that was
done twenty years ago, which never
worked well and was always air-bound.
The board of health ordered it changed
and Fig. 2 shows the modern method
of doing the same job. The vent and
back-airing pipes are so arranged that
sewer gas cannot enter the house.—
Contributed by George M. Crawley, Jr.,
Newark, N, T

streams, so as to remove all fine loose
material. The surface should be well
saturated, but not 20 much that the
water will stand in places, or ooze from
the material. This is painted com-
pletely with neat cement grout, mixed
to the consistency of thin cream which
must be put on just before the new
conerete is deposited. De sure that the
new concrete is of the proper mixture,
containing a proper proportion of mor-
tar, which should be worked against



POPULAR MECHANICS

the joint =0 as to be certain that no
voids exist in its vicinity.

When making connections after long
intervals, so long that the old cement
has set hard, and where the expense
of rough pointing the whole surface is
too great, use commereial muriatic acid,
diluted with clear water, 1 to 5, or the
commercial bonding powders, dissolved
in clear water at the rate of 5 lb. of
powder to 10 gal. water, Wet the old
concrete surface with so much water
that a fresh wetting is not immediately
absorbed. Remove the excess moisture,
and, when the surface appears as if
commencing to dry, paint on the old
surface three successive coats of acid
one after the other. Allow this to
remain ahout 30 minutes, after which
carefully clean the surface of unspent
acid, soluhle salts, and fine material
with plenty of water, finally cleanimg
with a steam jet or air blast, if obtain-
able. While the old material is very
damp apply the neat eement and con-
crete as in the frst case.

A Substitute Tool for Removing a
Bezel Ring from a Transit

A bezel ring on a transit had become
=0 badly corroded that it was too tight
to unscrew by
hand and as
there was no
tonl for the
purpose at
hand the faol-
lowing meth-
od was used.
A Li-in. baolt
14 in. longer
than the di-
ameter of the
bezel ring was secured, also two
wrought-iron washers. Two sheet
packing washers, A, were then put
under the irom ones and the whole
clamped on the bezel ring as shown in
the accompanying sketch. By turning
the ring, using the bolt as a handle,
it was easilyv removed without injury to
the surface or strain on the mstrument.
—Contributed by J. W, Wheeler, Cam-
bria, Wwyao.
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Repairing a Split Tree

When a tree splits at the erotch, or
shows a tendency to do so0, it may be
bolted together; but getting a bolt of
the right length and putting it in neatly

i

i 1-; A .
Limbs Tied with a Wire

often involves considerable trouble,
savs the American Thresherman, A
much neater, more effective, easier, and
cheaper method 8 to use a stout wire,
as shown in the accompanying sketch.

One hole is bored through one
branch of a tree, while two, close
together, are made in the other.
These should be small enough so that
the wire will fit closely. The wire, eut
amply long, is pushed half its length
through the single hole. The ends are
then put through the two holes in the
other branch ; and each is s0 bent as to
come under the wire as shown. Any
convenient bolt, strong stick or bit of
iron bar is then nsed to twist the two
strands together, thus drawing the twao
branches to the required position and
holding them there. A year's growth
is usually ample to cover all the wire
except the connecting part, Of course
the ends of the wire must be trimmed
off as zoon as they are secure,

Excessive sprinkling of the floor of
a varnish room will cause trouble in
varnishing.
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How to Hold Milk Cans in a Cooling
Box

The usual practice of small dairy-
men to keep their milk cool 15 to put
the milk cans under running water in
a box. The cans are usually kept be-

S

Milk Box Cover

neath the water by slipping strips of
board, of proper length, over the tops
of the cans and under ledges at the side
of the box. In using this method one
runs the risk of upsetting the ca