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The LINDSLEY

OTHER CARS UP TO §i50

The Car that Piuns the Limit

No Bother—No Fussing—No Cussing

The mony lII]'rI.II.'|l.'lI.' printa ol this ear cammot b deseribesd in
Ehis spice. A& soappy. stylish looking caf of grear almplicicy.
Meets every regnirement demanded of {t, &1 obstacles vanish
Bafare It Fitted with an nbeoluately peliable ond Poweelizl

E nes that will seed toi we any hill ar theeugh amy s,
YOO want thia e becnmes It 16 & #nfo, RETH practical amil
d.u:mhl:-n ear thnt glves you VALUE HEQEIVED—a wm&g_‘:‘n‘l

fux amd nPl_-ErnHj thot =111 doall we eloim, under H

Hl1.t ANTEE. ll:nr' refunded {f it dors ot do

mnked nndac ¥ AL evpditione FIVE E:l.l"iH !-.I.".
THLAL.

30 MILES I_'JIH 1 GALLON OF GASOLINE

W-H. Po—whesl ateer—roller earing chains—hearr atend
angls iron frame—drives from boeh whieels—uir cooled— 8 inch
ol eldrnnsr—any color pointieg  Scons car e 14 sond 16
H. P. SOEREYE with remavnhls renrsent  Write NOW for
vk of particalnre  Ploce ordor aarly for gqoick delivers.

J. V. LINDSLEY & COMPANY

285 Dearborm Strest, Chicapo
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DELIVERY CAR-—16 H. P.
Much Cheaper Than Horse Help
TIME TURNED INTO MONEY

AT LAST—here s a safe. mane !:-I:'d.ﬂlﬂ| pnd highly satis.
fartory car, within tha Fouch of nll, Will ewsily de the work
of 5 delivery wagoms of the horee kind,  Absolutely nessded 1
meet tdey s competitlos. Mow cusiaiEeks s @iddo s & o
sialt =l ymick deliverien, Yemwill pnrpriee sooresll with your
|:Hrr: PR Ilt- |.|.II the menmey wind time IE will auve you. Hhip

BEis L n the depot are made nedesired,  Many a
]IJ-I[I'lI::IFuIlI.. 08t Mament tarmed into maosey.  This car
Eias o minimum cost of rupning—rom can bardly gore the ex-
PET#G commprrativoly,

Fitted with I"UI-'I-EI'IFI'IT ENGINE mads to c1imb any hill
with load o @ 2500 1ba, an<d oo lllrl'-'llFih IIJ1];I' reasannbls mweil
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nxigs-—driens Ceom heth wWhasla ODE GUTARANTEE=that
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YOTTH I ﬂ CIINDITINS ar maoney refaedeal, A EE
THRIAL nye will mnrl'u-:r‘_lfnu that YOI nead & -
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Light, Easy,
Self-Sharpening

that’s the

Perfectinn Flue Cleaner

It quickly and essily removes all sont
and scale without inmjury to the tubes,

Get ong on a J0=day itrial

Write for our 150 page stock list,  It's free.

Scully Steel & Iron Co.

Halsted and Fulton Streets,
Dept. 16 Chicago, Il

is the Time io
Make Alcohel
and fiake Money

Second Edition of Our
New American Book
By F. B. Wright

How to Make
INDUSTRIAL ALCOHOL
NOW READY

The work has been thoroughly revised,

rtly rewritten and considerably en-
Fﬂrg&d and in the Second Edition con-
tains mearly joo pages, with 60 illustra-
tions and plates, giving the latest American
rrnt:tilcr., machinery and + uthorized United States
ormulas.

HANDSOMELY BOUND IN CLOTH

erice $1,00 Net rosteam

SPON & CHAMBERLAIN
123 P.M. LIBERTY ST., NEW YORK

286 Dwearborn Street, Chicapgo
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YOUNG MAN

This Will Interest You!

If your present opportunities are limited, and yvouo are ambitious to improve yourself,
an interesting and honorable career awaits you, If you are over 17 years of age, of good
habits and in sound health—then you should consider the openings for you in the Navy.

If you have a trade, so much the better, for it will mean higher pay for you at the start,
But if you haven't finished any trade, the Navy offera you a chance to acquire a thorough
knowledge of seamanship, and pays you while learning. When you have gained sufficient
experience to be useful on board ship, you are sent to sea, at an advance in pay and rating.
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The Navy Training Stations receive men without any knowledge of the sea, and give
them a course of instruction which is invaluable.

There are also trade schools for electricians, artificers, clerks, machinists, l:uul-:s. hakers,
and the hospital corps.

A handsome illustrated booklet will tell you all about the career of a man-o'-warsman.
It is yours for the asking. Write at onece to

BUREAU OF NAVIGATION

-.DESK 69....
NAVY DEPARTMENT, WASHINGTON, D. C.

This One

Plegae Mention Popular Mechanios ”“ u IIHI IHI"‘IHM I“"‘IH“

7TRLT-RH4-CGWT




4 _ POPULAR MECHANICS ADVERTISING SECTION

CYCLOPEDIA or
aE BUILDING TRADES

Fred T. Hodgson, Editor-in-Chief, assisted by thirty-nine of America’s foremost
) - - " ' experts in architecture, structur-
' ' al engineering and  construction
work.

G Volomes, FEach 6x9 Inches. Half
i} Morogeo Binding, Marbled Edges.
o oeTHL ) R TEHE : J Rror e | 2,000 Pagea. Tens of Thousands of
BTN AL --;'Jlll.[llﬂ_.-! Hlnstraiions, Disgrame, Formnlas,
ETRADEY FTRADES | TRADE S Rules, Tables, Descriptions, Ete., in
m Tﬂ"_'n; Everyday Uae in the Buoilding Trades
it i “a oo A by the Men Higher Up Who Know.

Regular 536 OlR S 75
Price PRICE —

We seonred 1,100 sets in a bankrapt
hook stock at wneh less than cost of
making, and are cloging them oot
quiq:l.r.(]:_-; at a Fmall advance on cost to
118,

an furnish at thia price only aa
long as these sots last,

LEARN THESE THINGS AND BE A MASTER

The only difference between yon and the man above yon is that he knows.  If you do not learn
the things he knows and that you do not know, you can never reach his position.  ¥You can never
reach the top unless yon begin climbing.  The higher you go, the lighter the work and bigger the
pay. The employer pays more for brans than for muscle.  If you are

EMPLOYED IN THE BUILDING TRADES

and do not know how to do all kinds of work in these trades without being shown by the foreman,
or do not know how to draw plans, estimate cost and measure the quantity of material required.
you need these books, If you want to be a

FOREMAN, SUPERINTENDENT, ESTIMATOR, ARCHITECT or CONTRAGTOR

n need these books, They will pot you into these itions step by step.  And first, they will
f]?aka a firet-class mechanic Ei you I:Jw'.rl:lu:nalﬁ: services will always be in.demand at the hlﬁ:ﬂm‘: pay, and

raige wou to the pogition of boss, ) i i
IFELUHE l};ge]la you all that is known about all kinds of Bricklaying Work., No matter how
good & workman yon are, you will here find things you do not know, anid learning which will be
aorth much money to yo. ) . .
" VOLUME IIE{a tl:?u stonemazon’s Goide and gives all known information about all kinde of
gtone work, fancy and plain, foundation and stroctural.
VOLUMES 11,]1 an& IV give all known information abont concretes, cements, stucecs, plasters,
ete. How to make and use them. This is & big growing subject in the building business.
VOLUME V is the Fatimator’s and Contractor's Guide in estimating the cogt of all kinds
of building and stroetural work, including wood, brick, stone, metal, glass, paint, plaster,
ete. Makes everything clear and simple, . . _ )
VOLUME "l."f eontaing all known rules and information for measuring all kinds

P _'I':r:

T 08
of mason, wood, stroctural, glass, paint, plaster, ete., work so simplified that anyone DB
can use it as readily as & trained expert, The volumes al2o contain 78 complete < SR8 B
elevation and foundation plans for houses of all kinds,  These alone are worth qﬂ Lhiraga, LL
more than we ask for the booka. l'..'l'b Flinss ernd ma, =pross
Bent on Approval, Expreas Prepaid by Us o EWTE'?-E: Hie Bl
; six volume ok, fxpreas charges prepald By o, Vo may mm' “'"_ £ 1 declds o kedp
mmf: |E:1Lrﬁnl%'l{uﬁit¥juﬁiﬁﬁn :HTI.I- are Lo B BagH. 75 wlllnquB duya alter receiving the mark, T will send you #5385

' to ghip 1t beck to ms In e flve days at oar tihin Bve daye aftar | recaive il
the books. If yon don't “":15&4‘":'“ ara b i Hlorwriss | wrill ahigs it lmek to Fou

exponsg. Slmply 01 cotand 18 oh e attee hed Goilpan and wewill ahip as here statsd. el AL

DAVID B. CLARKSON CO. o T
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250 Photos (%
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No experience required. Small Investment — Large Profits.  'Write for particulars.
THE CHICACO FERROTYPE CO.,3-13 Blue Island Ave., CHICACO
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CKERLL. zo:
CATALOG
The The name ECKERLE on a Piano
il ¥ aslgn An
ECHERLE stands not only for beauly of de i |
'I“I":" f::’;'_':_'lj,:'l ‘:1'1_,' Anigh, exenlleges of potion, and richs-
for you. wha 0o not kavn ness and purlty of tone, butalso
¥ b W e 2]
ERTRNR SRR | b T Wb BTy for prioes go low that bt lenst
W valus ol each dallsr seil psseil onaof the styleswe gall san
from haclnp sarmed them ons bE en
In ¥ie Beod Uhis s of e wplifLing g ensily find o ploee in
Ieforaoe ol minslodn rourown homs, gooar chdl T L3 -
Oof 14 plemnEirdg sid fldmaoilige o B 08| &0 eEaHii,.
bur- T e ) L ad i 1 eluansl the humblest cot-
i Jusk am much k8 dn fheir playmaies. And puner poa i ME]_D Amarios,
ECKERLE Effoed 8o ghen 1em whal they wank
you heve na ECKERLE Prices combined
e :". o .‘. o with E.LH;E.HL'EI. Cruality
This KB ik, i il 7 _:|'|:!_I:.1-|ll pean i :Ir| b ful-
for BUKEILLE Drices.  Frem L """"'"TT"'TI"'i"'hl-.*"
Pacdery o ot o l.|||'.;r dura” erio oL L) I., diL
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day lln deciding this s plano question. cityla da ——— = -
Our Beautiful 60 - Page Art :
Color Catalog of Eckerle Pianos
fAesrribes thalr mane |""\.r|'||r! froms lumber vard fo shippicg poeam,
ihowi OUF EBews I. #1§ oar lowesd prices, oor teems,. freighk
mld offer ar Hi-Eay I ma trig]l plan=in fist svery quesflon yom
niriglil I'\-I. i mnewersl fof You 6 this Boak, & e & ey b
ready for yom If yo0 wre thigking of buring & piang this ymr,
Weite Eight pow—ielay—and sl us 0 sl Poa & oopy posipeids
CAPITAL
ALBAUGH - DOVER CO. ;7350 550
983-965 Marmhall Bouloverd, CHICAGO, ILL, ™
— —

e S Safely Police

HIS revolver s not " made
safe” by mere safety devices
—its hasic construction ahmluteljr Elar-

38 cal—3% X

antees safety. oty ]
or 32 cal.—3

NTIL the tigger is pulled, the inch barrel.
hammer of the “SAFETY Po. “The Kind

LICE" is entirely out of the danger Policemen Carry™

zone—always above the fiing-pin— || SENT DIRECT FROM H[:Tﬂlﬂ!'
restins against a solid wall of metal. AT THIS PRICE by registered mail,

_ ) uﬂpu!,ﬂ;ru-:ﬂnlerluln-lhqrit

E hammer is never in line with Oar Catalogue and Gun Guide for

the firing-pin, as in other revolvers. 1908 Sent Free. Send for this baok.

. S It not onl & oom -Ern:l‘: of
Untll you pull the trigger it i as safe all --miﬁim revolvers, b gives

loaded as it is when empty. [t can't useful information about ﬁ:eunm, the care
of them. [llustrates, describes our entire

go off until you actually pull the trigger. line of revalvers, rifles and shotguns.

The Hopkins & Allen Safety Police THE HOPKINS & ALLEN ARMS CO.
is the one real safety revolver. 32 Chestnut Street, - Norwich, Conn.

Please Mendion Pprlar Mechomics
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A PLACE FOR TOOLS

i ol e S NS ST T

A PBench Gl feet long, 25 inches wide,
with 14 inch glued np Maple Top. Cabinet
haa roomy Drawers and Cupboard,

Just the thing for Combined DBench and
Tool Cabinet, Haves room and i858 muach
gnperior to the cheap tool-chest for storing
tools, Drawers and cupboard have locks

insuring safety.

Werite for Home Bench Catalog.

GEAND ERAFIDS HAND SCREW CO.
B2#® Jelierson Ave., = (irand Rapids, Mich,
Lierges! Hench Weasfacturers {a the World.

A NEW BOOK
WORTH HAVING

A booke full of New Ideas
in TIME and LABOR
SAVING TOOLS for
all classes of mechan-
18,  Tools that in-
terest every wide-

awake Ameri-
can.

It is the
embodiment
of “YANKEE" in-

genuity and inven-
tion; illustrated with
photographic repro-
ductions of the toolz in

NORTH BROS. MFG. C0., Philadelphia, Pa.

ARE YOU MECHANICALLY INCLINED?

If so, lool over this list of up-to-date books, They will interest you.

and written so you can understand them.

BIMPLE ELECTREICAL WOREING MODELS. How to
menke fhens amd low fo use them. With 43 fllustrations.

26 cenis, i,

TELEPEEH%E AND MICROFHONES. Dblaking amnd
Eingy sdmple forms of telephomes amd milcrepbones, with
M Klnsirations. 25 eents, postpedd.

BMALL ELECTRIC MOTO How to make and oee
them, Inelwling deslgn. expmples of amall motors, asd
thelr appllrations, speed controllers, starters, Cuses, eto.

48 Mluetrathons, 20 cenls, isipald.
E-REAYE BEIMFLY mmﬁufn The (heory aml praoe-
tieal applicatiovn of Badlogropby. 10 fllustrations and &

ates, 26 cenis, E‘d-r?l!l‘l-

BTATIC ELECTRICITYE. Bimple experlments In. A
series of Instructive anmd eotertainlog  electrieal experl-
meeits with slmple amd inexpensive apparatus. Witk [l

IMMasteatbons, 26 cents, podatpaid,
BIMFLE SQIENTIFIC E:{E'EHIIIEHTE- How 1 per-

form entertnining aod Inetroetlve expeciments with simple
hipme-made apparatus.  With 50 fllostrations. 25 eents,
ptemid.

BMALL DYNAMOBE AND MOTORE, How to make and
pee them. A prctlea] handbook, by F. E. Powell, Cops
tents of Chapfers: 1. GGeneeal Conslderntionsz. 20 Fleld
Magners, S Armatores, 4, Commntetors and  Other
Tetnils. 5. Tables of Windings, & Fow to Boild a
#mall Mochine., 7. Ueefol Data, 8 Testing amd Hepale-
12?. T8 pages, folly Elnstrated with detall drawlngs,

fen e, pooipaiil,

HODEL BOILER MARKING. Contains full Instractiona
for designing amd making model =iathpary, marlne amd
Ieomentive Eollers,  Fually lustratesd with origlonl work-
Ime Arawing= 20 cenls H1 Bl

MODEL BETEAMER W G. A practical handbook
on the deslgn nnd cometraction of modle]l sleamer hulle,
andl Aitings, with B seale drawinge. 25 cente, postpabil.

All are fully illustrated
Prige 25 cents each, postpaid

HAOCHINERY FOE MODEL BTEAMERS. On the de-
slgn. comstenction, Atting amd  erecting of engimes and
tallers for mesle] steamers, with 44 seale drawlngs. 25
cemls, postpald.

SIMFLE MECHANICAL WORKING MODEL3. How to
make and use them, lm'ludtrlr gptationnry engloe, Boco-
motive, steamboat, weterwbeel, cte.  With 34 Hlosira-
flom=, 95 cengs, Tpabil,

THE EBEGIN ‘B GUIDE TO THE LATHE. An olo-
menlary inAtFEction ok on (arming In woeosd and metsl.
By I'. Marshall. 76 pages, 75 illustrations. 25 cents,
pstpadd,

FAE AND OIL ENGINES. A praclical handbook om,
with ingtructinns for care and ranniog.  ostraied, 25
ornis, postpaid,

STANDARD SCEREW THEEADS,
serew Threads and Twiege Derille
trated. 25 cents, postpodd.

BTEAM TURBINER. Wow to deslgn and Bulld them,
A practles] lhamlbook for model mnkers.  Contens af
Uhapters: 1. Girneral Consldeentfon. 2, Pressare Deval-
eped by no Impinging Jet;  Veleelty and Flow of Steam
Through Orifiees, 8. Methad of Deslgning a Steam Tur-
Hne. 4, Camplete Desigrs for Delare]l HSteam Turbines;
Methad of Maklng Vanes: Shronding. 5. The Theory of
Multiple Stage Turbines. Fully Slnstrated with &erall
drnwings and fables. 25 pents, posipaid,

MECHANICAL DRAWING, simply explalned. Tee of
Insfruments, resding and setiing ont drowines, inking in
aml finlshing, drawlings for reprodunetion, tettering, with
i |llasreatbons, 25 cents, postpai,

ACETYLENE GAB, Hew to make nnd uwse §t, A& prae-
tieal handbmak on the opes of Acptvlempe Gap,  siliable
apparatnz fof I8 pensratinn, hints amd Atlog ap, ebe.
3 llmstratbons 25 cents, posipald,

A Giulde to Stondard
(Small slzes ) Ios-

Send your order to

Popular Mechanics

225 Washington St.

Chicago

Fiease Mention Popiidar Woghaufos




POFULAR MECHANWICS ADVERTISING EECQTION o

Thiere are XX chapters In all, XIX H.rn-lu? you from
n the fundnmental principies of electiicity o Q rungh the
'rlri-mIB beanchion tie A pElEt 'llrlll-:u the carafol stedent

comprahands the complet: duuh:l‘.]lllr cure sod operation of s dyormo or motar
md I i::hu.-l.rr O le mwtomoblies, outlinlog their construction, cares and

and all about storage batberies and bow to handio them. Each subject
i mul‘.-uﬂ written and Us tha polst, ATter & Etlli'llrlli wtudles 8 pubject, he &

o that sibject 1N aGch A MARNEE G To Eﬁ; clearl¥ o his mind
am polnte be nesdn to koow reganding same, A DICTIONARY in back of ook
will emahds blms to learn the meaning of any electrical word, torm or phrase
msed 1 this book, a8 woll as hondreds of others in common e, AL regualred
tablen necessary i@ the gtady see Lo it

TARLE OF EUIIJEGI‘E

Ciiyins
FRACTIC .l-.LT : 1= Wirlug. ]I:H:-u-:l ;:1:|1'_|-.|;.“]||,“
X T I TY II—Electrie Eleetro EIV -Wiidling of DDyonamos and
EL E"-; uF':L I:I'I'—tha: o chluunn. Mobors, .
R tie (e
o ey KRMATURE WORES T *M:E__ Traction, EV—=Fropir Method of Connect-
[LEYELARE I ‘FI- H“mm Loskage, H“'II.! namoa and Moturs—
ith - x VIl Luvr:.i} in Elaetrle Clrentt, T m.:_ﬂ ;d"‘“"“ 2
Il'l.u_u:ﬂ-. auuh of Slt.e :1[ Wiee for Motors. . e :H-;nm
tlng Cof and t0 Care Them,
[EhL‘ihll_cch'IJul.hl.m“i_iHF B in Hlee- EVII—Arc and Incandes. Lampa.
X—uunter EMF, X VILL—Mennuring Instruments,
X1 —Hystersstis and Eddy Currents, AN —Alternating Current,
EI1— Armatap: Heaetlon, . X = Autormiobd e,

& Dickiosary of over 1000 Flecirical Words, Teems snd Phresss, giviog s brief moeasing of all
h ars in cosiEOn .

$2.00 PEE COPY—FOURTH ERITION—20.000 GOFPIES S0LD

The «ffer wo maks of refundizg mosey  book [s nod ssbisfackosy apea examingtion 18 AN UNUETAL ONE ia cianedion with the eale of & hook.
Pt we bave ms fexr of 88 peturm,  Tour decision sbl b whss thoosands of ciliers have boan.  Monep would ned Bay it 1 W ool oot be duplicated.
W coald peinl teslinenials by the husdreds. 1E Qs et & ondar and la poir oW Judge of is merits.

CLEVELAND ARMATURE WORKS, Ceveland, Ohio

Bend M cepta for tal numbar of ELECTRICIAN AND MECHANIO. Conteina
WIHELESS TELEEE!PHY Bow to makeu ddncy Indachion oo, gnatle detector, Independeat ’”“’"“Dliﬁi'.
Indonr wireless adjustment of demﬁ 0f tned cironits, wireless tolephion;

Atornge mumea. hul geat, 18 foot power lannch, model engine, talopbone isstallstion, mechanlcal drawing, ete,  List of slec r.rl.ni
Aand mechanleal ks Fresa, Ei:lm:pln'n Poblishing Company, 1133 Menpon bBuilding, Hoston, Mass,

SELF-EDUCATION NS oo

TEACH YOURSELF AND INCREASE YOUR WAGES Are pou willing w0 spend & cent o mave d -

ONLY DRAKES PLAINIY WRITTEN [l ERe s SRt

ﬁgsrrl E-:-.r"ﬁ:d frB[alieu see to dt that yeu cbiain the
PRACTICAL BOOKS A et gy oo Ik wight in evecy respuct and
'I:AH TEACH YOl “'ITH'DUT THE AID OF INSTRUCTORS

Kiimidni s disl Flrkls Weanl. £nmem pleios Fiisl
AHEEICA'S GEELTERT BilPain mulun

arc standard the wide world over.

‘.E-‘Fm‘r'rn'r'rnnn Ilclalmr-elr UP-TO-DATE and writi=n

iu alan s plain that even o ebild can under-
e LERFIEEET the :Iameﬂ.fgblllllane:tn;w "

Mechanica for home ap study in Our Hack Saw Frames

world. We publizh goed books on every mechanical line of them and can saeet ,_1}?::,:: “L E: ,:’:":L;; lasge

-nhlt;r!;mﬂur large [lustrated Catalog now resdy. trating all tools that we make,

FREDERICK J. DRAKE & COMPANY Millers Falls Company

350 Wabash Avenas CHICAGO, LI. 5. A,

Im ordering our entalog pleaze méntion this paper. 28 Warren Etltnt

New York City

m —
The whole “SPLITDORF IGNITION —NONE BETTER™ A Millien
Story in t:"'_"' i‘_‘:"; ;;“']':"Ir ;wl::ia -:;m'-:.-;' Units In success-
I Four Words CHICAGD, 19 Michigsm dve, -+ Waile Ave. & 1300h 5., NEW YORK ful operailon

Gasoline Soldering Iron and Blow Torch

QOVER 6 Veird oii the markel. In use all vver the GLOBE,
Get vor CATALDGUE
EMMELMANN BROS. MFG. CO.
INDIANAPOLIS, IND., T. B, A,

Holley Carburetors, $2.25 | | Pt s fonre o™

woald whare th
T Earacesad vy ti Frveemasisass Leseciation m'm

W have o sbock of 1907 Bedd “L" 1 In. Carburetors, over- ] of Dlizoin
run on msnufactoring order, Wil glve exeallent rosults 1 i Grsdusbes placed in pHTu
nn Automoblls, maros or stabiooary gusollne motors. kb, ml.l;[-m.lrlhumll wiich yom are inderestsd, Lddress

Terms: Cash with order. iiinots Collegs of by
HOLLEY BROTHERS CO.  DETROIT, MICH, | | e coter o prgiioersive| e,
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roptar weanis SO Notes Serjes o ver woss

], One of these books is issued the first of eac e, and 15 a reprint
of all the articles which have been Eublism during the year
past, in our “Shop Notes Department.

a0pages Vol I, “Shop Notes for 1905 ss5 mustrations
zspages Vol I, “Shop Notes for 1906 sss mustrations
28Pages  VOL III, “Shop Notes for 1907” ss0 mustrations
uzpages VOl IV, “Shop Notes for 1908’ 536 mustrations

ﬂThese:Emksama pertect gold mine of information for every one
interested in mechanics, or who wuses tools for pleasure or as an
occupation. Of egual value and help to the professional me-
chanic and the amateur.

@l These articles are the cream of the experience of years, of hund-
I reds of the most successful mechanics in the country. There is
nothing on the market equal to these books at five times theie

pr'n:e..

ular Mechanics Shop Notes Series TELLS EASY WAYS
HARD THINGS, and like Popular Mechanics, is
“Wnttﬂn 50 you can understand it."”

@, These books are indexed very fully and with great care.

@l The subjects treated cover every deFartnmnt ot mechanics, with
wseful time saving “kinks"” fur engineers, tiremen, carpenters, ma-
chinists, plumbers, painters, iron and wood workers, electricians
of all kinds, masons, and in fact all the trades.

{ “WORTH ITS 1|?I-""E:['-'I'rl'IT IN GOLD" is a frequent expression
from our readers, and one r:erg mechanic in the far west who
started a repair sh? imself, zays he owes his success to
“Popular Mﬂ:han hop Notes.” Many a time when a customer
brought in a job new to him, he consulted his “Shop MNotes,”
which told him how to do it.

@l Each volume contains entirely different matter from that pub-
lished in the other. A set of tiau books covering several years
will make an encyclopedia of priceless value to the owner.

Price 50 Cents per Yolume, Postpaid
For Sale by all Newsdealers or can ba ordered direct from the Publishers

POPULAR MECHANICS + 3 CHICAGO

Plegae Mention Papuiar Merharing



GASOLINE or KEROSENE

You can have a type of the famous Du Brie Marine Motor for either power—4 H. P. gaso-
line engine with equipment, $77.50. 4 H. P. kerosens engine with

= SPLENDMD TERRITORY FORR AGENTS.

FOFULAR MECHANICS ADVERTISING SECTION

Yo ke no chimoes on your bl medor whee you bhave tho

rekl

ible, prapnlard Diu Brie

e will fornleh voa with type for either power you prefar—
Easollns or kerosenes. .

Uop gasolies engine Is the most powerful becagse the best

ki

H. Either type of eogine suitable for say etyle of bost,

Father apglne My water tested onder foll losd to 1t exted borss
peower al the factory and gonesntond e make good o0 overy clalm.

Here i3 g apecial offer on
bodh
ought to
Enrwl:r hoat purcheEar inthe oconptry,

D Eris types that
lnterest  every
Thit The Brim f .

ilne engine with squipment {arcevthing exeept tank and

plplag) et §77.06L
Or the T Frin 4 H. P. Kerosene angloe (with evervthing bat

(# 15]

k nnd plpieg) at #0100,

Weran sapply you promptly with aither anglna In amy one of
b plzes, 1,3 and Jeyilnder, 364 1. ¥, to 97 H., P,

Our wew Geperator Volve never fails, That 1s why wo hive
tifde ur Kerosens engioe g8 aoceessiul ns our Gasolioe.,

Inthe Iin Giris the Kerosona & poe-
fecily  vaporized by cor originsl
method, and bs fred LY jomp spark

Wrlte ns towlay for catalog showing
Rilvainlaged of Kopnsene Engloa In
prrfect coptrol of feel theoogh Float
Feml sl enclossd Generator Valve

equipment, $81.00,

WRITE TODAY

sed uniform temperatuce ) in valoe thag containg no aprings,
ensuring long Wfe; Epgine slarie seme s & gasollne engloes

Ereater power; economy of operstion.

W have cxcaptbonal facllitlea for motor devclopment, Thius

reAilis ara Batlafuctory,

Omr factory s complate, A1 T Brie parts aeo machinsd feom

the bost matarial an:d put ogether wnder owe oW fosl,

Every port I8 thos perfected smd Ated as it sonld be no-

DU BRIE MARINE ENGINE

where @lea,

caknlog.

Write uw=s a posial tedsy. Don't wallks Learn now all aboud

the supertor DI Hrie, Then lst
your judgpment have fgll plagy 1n
Four selection. Ask fop calalng on
16 and I8 It laooches, aod 22
{t apeed hidlls,

FBoiig of oaie Bt
torritory {8 mooes
oiem.  reepflooe]
apportsadificy o
bicsimcsd o agenda
who paw fake charga

af o DON'T
DELAYT, WRITE
TOA Y.

425 Guoin Street

DU BRIE MOTOR COMPANY

DETROIT, MICHIGAN [Feroseme Type

Dran*t ordsr &
mator EU you get oar fres

NO MORE “INKE TROUBLE"

DIETZGEN NEW WATERPROOF DRAWING INK
PERFECTION AT LAST

to b all we

Elaim.

Flows Freely, Dries Quickly,
Positively Waterproof
INTENSE, TRUE AND BRILLIANT

EUGENE DIETZGEN CO.
DRAWING MATERIALS

GRAL - C gt R

= = o .
SAN FRANCISCO, - - 16-18 First St
NEW ORLEANS, . -

= &16 Commmen St
TORONTO, - - = 10-10% Shuter St

Writn 10 mearesl address for Trawiing Makerisl Catalog ' 1'"
feen of chargn

Make $25 to $75 a Week!

Become Independent and Your Own Boss

Bea Watchmaker

. This money-making trade is a digni-
fied profession as well, and will
eventually lead you into the Jewelry business,
which is clean, interesting and profitable,

WE TEACH YOU—FREE!

We furnish you, without coe penpy of cost, allles-
sons, charts, diagrams, books and detailed explana-
tions how (o use the diferont tonls. You have ng
expenss for rent—oo mosey lovested in stock—all
the cutlay necessary s a few tools to work with
when you are perdy to start your business. You can
epen wp your own shop alter three mooths of the
lesanns and commencs to make moDey fmmedl=
Ately. This is ope chance for you bo gof ahead and
be snaeessful=don't ignore it.e Wae hove many han-
dred students oll over the country who are condocts
ing & money-making watch repaic and Jewelry busi-
ness. They comimenced without any copital amd aré
oot any smaster than you are, Write me personally,

Chas. E. Elmore, Principal, Collegde of Watchmaking
Rogers, Thurman & Co., 85 Michigan Ave., Chicago
Jezpalers” Wholesale Supply fowse

FFYYYYY TN ITIIIIITN!
j&T‘f‘&T‘ﬂi YITYTTIT

I ILICIEIIIIL

PMlegae Mention Popular Wechanfos
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Our

Own

New
Modern
Up=To=-Date
Factory
Just
Completed

HERE is a Finaneial Opportunity

ing, industrial manufacturing company,
which owns its own factory, all the
Umited States patents, processes and
exclusive rights for producing Kornit,
a product never before manufactured nor
sold in this country. The demand for Kor-
nit is great and the profit of manufac-
turing and selling is ENORMOUS.
Read every word of this announcement
and ACT AT ONCE.

- _]
The Earning Power of

Money Invested in Kornit

to make an investment in an up-
to-date, energetic, money-mak-

ORNIT was Invented
K by JOIIANN GLUS-

TAYV RBIERICH, =
anbiect of the Cznr of Ros-
shiv, Feslding at Meokenlof,
mear  Llevenhof, Hussia,
apd Is n  lhomorenecus
Haorn or Hoof substance.
Kornit I8 prodoced by
wrinding horn  and  hoeof
shavines and waste Inoto
a palpable powder and then pressing  uwoder
heavy hydeaulic pressare wiih heat into a
homogeneous =lnb.  This slab preduoces & suh-
gtanee which canm be sawed orf ldried he
game ms ordioary wood. It I8 of a beaotifal
black consiatency and 8 EXTREMELY VALT-
ABLE ns n NON-CONDUCTOR FOER ELEC-
TRICAL SUPPLIES. 1t 18 a matter of fec-
ord that the electrieal industey [ thi=s coun-
try AT THIS TIME DOEE NOT HAVE a
patiafactory materinl for bheavy or bigh In-
sulnting purposes, A slab of EKornlt one
ioch ihlek was tested In ‘Trenton., New Jer-
wey, by the Imperial Poreelnin Works and
was FOUND T HAVE HESISTED 4000
YOLTE OF ELECTRICITY. It may be in-
teresting to note here that the heaviest voliage
which Iz transmitied In this countey I8 he-
tween Niagarn, Bufalo and Lockport, New
York, The woltage troosmitted by this com-

CITALLES E. ELLIS,

THE STORY OF KORNIT

By President CHARLES E. ELLIS

pany s betwesn 40,000 and H0,000 valts. For
nit i= egually as pood ms 8 non-condoetor for
cloctrien! purposes and supplies as is hard
rubibser.

The averape price of hard voleanized rob-
ber for electrical purposes Is today conslder-
ably over one adollnr per poand—at the pres-
ent wrltlng something like $1.20 per pound.
KORNIT CAN IE S0LD AT TWENTY-
FIVE CEXNTE I'ER IOUND, nnd AN ENOR-
MOUE profit eom be made at this priee, so
thot 1t CAN EABILY BE SEEXN that where
Rornit is EQUALLY AR GOOD amd AS A
MATTER OF FACT, in many Instances, @&
BETTER pon-condoctor than hard rebber, It
cAn compete In every case where It ean e
uwsrd with preat soeeess ofn acemant of its
price. Far electrienl pane]l boards, switch-
honeds, fuse boxes, cutonts, ele, there nre
oiher materials osed, such ns vuleanized paper
fibre, slnte, marble, etc. A plece of vulewnlzed
paper Ghre dxdxl [och o lots of 14400 brings
20 cents per plece. A plece of KORNIT of
the BAME DIMENSIONE econld be sold with
the ENORMOTUS PROFIT OF OVER 100 PER
CENT at ften cents. The alsorptive gualities
of Hormlt repder It such that IT I8 FAR
IMREEFERARBLE to that of vuleanized flbre, It
will mot maintain a Oame. OF all the me-
torimls which nre now In the electrieal market
for supplies and Insulators there ls, as we

Please Mention Popular Wecharics
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have staled abeve, none that aece sailsfactory.
Kornlt will 6ill this place.  Iis tensile strength
per sguare inch averages from 1358 pounids
te 1,11 pounds, which the reader con veadily
e 1B MORE THAN SBATIBFACTORY. This
tegt was made by a well-known electrical en-
gloneer, who |2 now acting in thal capocity for
the Uniied Bilates Government, with a Hcand-
ard Helhle Bros, Testing Machine.

Wasle horn and whole hoofs are being sold
by the ton teday principally only for fer-
tilizing purposes.  There Er one town  slone,
Leominster, Mass., where they have an avers
nge of elght tons of horn shavings every day.
These waste born shaviogs are wow only be-
log sold for fectiliziog materinl, “Thess sight
tons of horn shavings manufactored into Kor-
nit and sold for elecirienl porposes  world
efgily bring $3.000. At thiz price & would be

MR. JOHANN GUSTAV RIERICH, THE 1N-
VERTOR OF KORKNIT, 1IN HIE sUMMER
GARDEX AT MENKENHOF, RUSSIA.

gelllng for less tham ope-fifth of what hoed
rabher wonld eost, and albkot one-halft what
ather enmpetitive matecialas  woulid for,
even thongh they would not e as satlsfac-
tory as Kornle.

Kornit has been In wse in RBossin aboot dlve
years. In Diga, Ruossla, which Is the locgest
seaport town of Western Rossin, the Electreical
TToiona there are nslog Rornit with the great-
ost sntisfoction, Anding it prefernble to aoy
other ipsulating materlal.

The expense of manofecturing Korplt from
the horn shavings Is mot large. as the paten-
e, Mr. Bierich, has Invented oo ceonombeasl
and aatlafactory peoceas which peodoess an
article that In the near folure will bBe ussl o
the construction of almost every bullding In
thls eountry.

Begldes alectrleal Insulators, Kormlt ean be
used for the mapufocturing of furnlture, but-

aall

tons, door hamdies, usmbrelli, cane, koife aod
fork handles, brush amd swoerd bawdies, revol-
ver handles, mirror backs, pictuore {rames,
tod et aceessoriced, such a8 faney glove boXen,
Jewel cases, glove dlrelchers, shoe Lifts, eofe,
office wienslls soch ns paper Enives and pen-
liolders, ink stamds, pen rocks, medical instro-
ments snch a8 gyringes, enpr trompsets, efe,
el plieces for games, such ms dranghts,
chesamen, dominoes, checkers, counlers, chipes,
eribboege boards, ete. ; telephone ear  pleces,
atanda, ete : pinnag keys, iypewriter kevs, fadid-
ing machine and cash reglster keys, lea trays,
nsh trays, scoops, mustard and other spoons,
enlad sets, elgar and clgaretie coses, clgar and
clgarette holders, motel boxes, automobdle aup-
pliea and bundreeds of otler useful and orbnas
mental articles, all ot o large and remunerative
protli,

The Great Demand for
Kornit in this Country

HERE i3 one manufactuorer ALOXE here
in New York that vses MM sguare Teet
of ipsulating materinl for panel boards
every year.  He is pow wsing slate and mar-
b, but I'T I8 NOT BATIBFACTORY, for the
thiat in boring apd tfansportatlion 1T
KOIRNIT WILL AN

CEMEdrI
BREEARKE 50 EASILY.
BEWER THE PURPORE OF MANUFACTIUR-
ING PANEL BOARDS VERY MUCH MORE
BATISFACTORILY. Omn 6, 0 aguare feet of
Kornlt there would be m net profit of over
30,000, o $0 cents for every sgquare oot
need. TIIE ONE EXAMPLE I8 clted to show
you THE ENORMOUE PROFITS which can
be mude,  There are & great maay other panel
nnd ewitchboard manofacturers in this coonn-
try. You may be Interested to Enow that a
panel board i= o small switchbonrd, There Ia
ane or more on every floor of all large bolld-
ings where elecieicky 18 used,  They each
have A number of switclhes mounted on them,
o that those in charge can turn eeortoin lights
on or off, and by these panel boards all the
clectrical power in the bollding ls contralled.
They must be of o rellable non-conducting ma-
terinl, Kornit ean be used for this porpose
almaost  exelusively. The largeat electrical
munufnclucing concerns in Rign, Mussia, ARRE

USING KORNIT @ FPOR THIE PURPMSE,
witer naving tried all other so-called non-
conducting  eompositions. The  elecirical

trades alone cAD CONSAME 0 Erent many  Goas
of Kornit every day in the year. If only twao
tons of Kornlt I8 mannfactored and sold every
worklng day In the year [T WILL ENABRLE
THE KOENIT MANUFACTURING COMIPANY
T PAY 16 PER CENT. DIVIDENDSE EVERY
YEAR. ©f course, if fonor tons o dey are sold
the dividends would be 32 per cent. [2F Fear.
THIS [H NOT IMPROBARLE., AN EXPERT
ELECTRICAL EXNGINEER who bolds one of
the most responsible posltions here lon New
York Clty made the siatement, nfter thor-
onghly examining and testing RKornit for elee-
trical purposes, that in hls mast conservative
catimation there con be ten tons of manufpe-
tured Kornlt sold every worklog day o the

Pleage Mendion Fopular Wechaonios
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first year. This would mean that Ehe Koenlt
Manufactoring Company would pay a dividensd
ot of lis carpings the fdrvat year of over sey-
pfy-five per cent (TH%), This ia probably
more thon will be paid the flest year. ot
there eertainly seems to be o gomd prospect
of payiog 0 large dividlend within ooe yeoar
from 1.|:'|-|]ﬂ1'|*.

THERE WILL BE BUCH AN ENORMOTIR
DEMANT FPOR KORNIT AFTER 1T BE-
COMES INTRODUCED THAT FROM YEAR
TO YEAR THE DIVIDERDE EARNED WILL
BECOME LARGER aND LARGER. THIS I8
THE BEST OPPORTUNITY T MAKE AN
INVERTMENT THAT YOU HAVE EVYER
ITATLY

It Is a well-known foet that THE MOST
LEGITIMATE and PROFITABLE way to
MAKE MOXNEY Ia by manufactoring some
product  that s “NECESRARY™ and ONE

A New Factory
Just Completed

N March 1, 1907, our Factory, which had
Just been thoroughly equipped and com-
pleted, was burned to the ground !
Binee that time we have porchased the Henl-
Estate and have completed OUR OWN Fac-
tary. It was finlshed nand In complete
worklng order on the 15th of last monih
iMay)., We have purchased the land and
erecied  the bullding for which we pald
cpsh, All of the machinery Is pald for. Money
iz now pecdaed to establizsh sales depots.  After
thiz mopey s obtpined there will nof b any
shares sold ab the present peies,
A frew sghares obtnlned now mny be the
fonndation for a fertone or the much-desired
locome for sopport in the wokoown years thok

NEW HKORNIT FACTORY,

TIAT CAN BE FULLY CONTROLLED so that
nahody elze can manafacture the same article.
Look at SBugar (which I8 protected by a high
tnrilll ; ot Btandaed 0§, the Telephone, the
Telegroph, and we might go on and enamerale
many moere mopopolies.  THEY ARE THE
RIG MONEY MAKERE OF TODAY. KORXIT
CANKOT RE MANUFACTURED BY ANY-
BODY IXN THIS COUNTRY EXCEFT OUEH-
HELVESR OR OUR AGENTE, We own all the
patents lsaued by the UNITED STATES GOV-
ERNMEXT to the lovenbor, ME JOHANN
GUETAV BIERICH, TN RTBSIA, These pil-
etz HAVE BEEXN ROUGHT from Mr. Blerich,
and ARE DULY TRAMEFERRED TO ‘THE
EORNIT MANTPFPACTURING COMPANY and
the game la DULY RECORDED IN THE PPAT-
EXT OFFICE OF THE TURITED BTATRES

NEWARK

(BELLEVILLE BTATION), XN. J.

ore to come, We leave It to you I 1F would
pot seem good jodgment fo take Immediate
tdvantnge of thls opportunity. Anyway, pleasze
write to me ot onee and et me koow just what
you will do, If it I8 nmot possible for yon (0
take shares now, wrlte me and tell me how
many you wonld like nnd how soon 1E will
e convenlent for woun to do =00 provided I
will reserve them for yon. As soon as [ ore-
eelve your letter 1 will answer it WITH A
FEREONAL LETTER AND WILL ARKHANGE

MATTERE AS YOU WIEH TO THE BEST
OF MY ARITLITY,.
REMEMBER, I HAVE A GREAT MANY

THOTBAND DOLLARS INVESTED IN THE
KORNIT MANTUFACTURING COMPANY, and
the mlonte you boy o share or more In this
Company we beeome CO-PARTNERS as O
BHAREHOLDERS. 1t la for our mutunl bene-

Please Mention Popular W echasics
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fit to wateh and Fuard osch other's ingerests,
I WILIL, DBE GRATEFUL IF YOI WILL
WHITE ME TOIDAY, so that | may Enow
just whot Yok 1L dlie

I kpow you will agree with me that von
have mever Bad presented to pour notice ®
bottor asppoartenlty o moke: an investment
where such large profit= can be made becausa
af the exclusiversss of cobtrol and 1he grent
dismmaiod and the low voat of the row materfal,
which s now almaoxt practienlly thrown away.
Join me in this Investment, amnd I aesiee yon
that it is my sineere belled thet o the nenr
figtiive you will =ay, “That iz the day [ made
Ehe mesi suceessfol move In my whale e

My Offer to You
While It Lasts

HE KORNIT MANUFPACTURING COMPA-
T BY s incorporsied onder the laws of

New  Jersey, amd 15 capltallzed  with
GOUM folly pabl pop-asseszalile shares ot S10
encl, Tt bz iy Indentlom at this tlme o s=ll
only a lmited momber of these shires ot the
par wiloe of 10 each,. We bave pald eash for
our Faetory and all of the mupchinery, which
wad in the majerlty of cases bolll 1o onr spee-
cinl order. It 18 now necessary foF s bo es-
tablial smles depots all over this country. This
will take gulte n eonslderable sum of money.
Amd this §s the pegzon | am wllllog to ssll
these shares ai their par valoe. In my opin-
ion they are worth moeh more and Juet ag soon
a4 anr =ilez depariments are in good working
arder oot o share will he sold at this price.
Now I8 the olme fo gef inlo fhix coneera,
which has aleeady spent thousands of dollars
In Land, Factery Boilding and Machinery., Yon
will gt quick resolts.  Fvery dollar which the
Hornlt Alannfacturling Company receives from
the snles of these shares will bhe pet loto the
trepanry of the company aml ased for develops-
ent purposes,  Ten dollaes wlll bay one slare.

Twenly dullars will boy twoe shares.  Fifty
dollars  willl boy five shared.  One  hon-
dred dallars will oy ten shares,  (pe  thou-

samd dollara will oy one hoodeed shares, and
an om.  Afrer yon have bought one o mogs
sharvies In the Rornit Manofacturing Companoy
yon may Teel, aa T do. thaf won bhave placed
your seviogs where they wlll draw regolar
and entlafactory large dividends.

I should mot e o bit saepelaed i these
ghares paid dividends as high ns one hundred
per ornt Im the nof far distant fufore. Cone-
sequiently, o few doflars Invested now In the
ghares of the Kornit Manufacturing Compeny
will enalhle you in the fotore to denw o pegn-
lar Ineosme feom Che large profits of the Come
pany &8 they are earned.  ‘The dividends wili
he patd semi-annvally, every six months, the
tiret of May and November of each year. This
iz one of the hest opportonities soo will cver
have presended o yon In youer wehaode J0etime.
I have invested A great many thonsand dofinra
In the RKornit Manofacinring Company. and
I feel sare it I8 one of the best nvestments [
have ever made. 1 can irothfully say o paun

that I fully Gelieve that yoo wlll be more
thin plessed with yoor lnvesiment and thai
van will never be =orry.  Bemember, that youn
bave have an opporionity to becoow interested
In @ loarge indvstric maoofactoring  eowcern
muoufaciuring a prodieet with an exclasiyve
manepely, which has pever before beep mano-
Tacinred or sold in this conniry.

femember, that 1t 1s by po means an experi-
ment, A= |1t has been  soceesstfolly manofac-
tnrel and sold for over four yenrs in Rassln
et o large proft, and the manofacturer and
inventar recently. wrote thnd the demand s
increastog every day beyond the capacity of
their manufactoring facilities.

Now fs the time for you to take ndvantage
of this maeoifcent epportinlty to moke an in

voAglment o ilese shpres, I EARMNESTLY
BELIEVIE that Iln o few years THESE

BHAHREE WILL BE WORTH FEOM PFPIFTY
DOLLARRE T ONE HUNDRED DOLLARS
vach on necount of THE LARGE DIVIDENDS
which the compony will esrn and reguinely
payF ench and every =lx months, It {8 & well-
known fact that shaves (hat pay Ofty (50
to one hundred (100F per cent dividends will
regdlly sell in ithe open market for E50 o
oo, THE OUTLODE FOR THE KOoRpNIT
MANUFACTULRING COMPANY Is suele that [t
sperme Imposslble for the eprnings to fall far
short of theses fgores,  If the company only
mukes and eellz two tong of Kornlt a day for
1B fir=t yenr nod mode x proft of onply 2206
per ton it wonhd mean & profit of over slxtesn
pair eent (6% the flest year. If this busi-
nege were deabled the second year, of course
the cnrning  enpacity wonld dooble and the
dividends would be over fhiely-lwe per cent
1425, Promloent and well-known Electricam
Engloeers s=ssnre mwe that this FINHIJI.‘[ L= R iE
Lhelp nod 65 bound to mnke encrmons profits.
I wonld reconsmend thaf you send for as many
shares ws you wish at onee. You, in my con-
=ervablive oplnion, can safely eount on the large
earnlng capacity of theso shares. I will at ones
wrile vou a personal Iefter with foll isformm-
tlom, amd send you cur illustrated book, “A
Financial-Opporionnity,” contalolng o score of
photorraphs of the Kornilt indostey, taken in
BHussin,  Pleaze ot me hepr feom o1,

Yonrs very truly,

CHARLES E. ELLIS

BOTA West 43rd Si., New York Ciiy, N. Y.

Mr. Eillis, besldes belpg President of this
comprny, s also President of two ofber large
and  suecessful  companles, ownolng  shares
therein valued conservatively at over 3250, 00HN
Mr. Elllz has other investments Im New Yaork
City real esimte, bhonds, stovks and mortgages
1o the amount of hopdreds of thousands of
dollnre,  Any bank or mercantile agency will
tll ypmi kis gnarantes 18 as pood as gold. This
is the sueeessful man who wishes you for a
Ca-pariner ng 0 Bhaceholder and DMvidend Be-
cefver in his company. Hemember, vou will do
tmzlness persenally with AMr. Ellis o this mat-
1er.
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To RESFONSIBLE PROPLE

LAUGHLIN

Fountain Pen

RED GEM

GhHe InK Pencil

YOUR CHOICE OF

$9¥ .00

1

These -
Two Post- (T
Popular paid ‘Il
Artlcles s 3
for anly Ty

[Br Issoien BMaie Eo Evvea)

Mestrations Are Exact Size.

Every pen ranteed full 14
Et_ Sotid l:]--::lu.ll:'.|= ,v—mtsu on right hamnd
be had in elther our stand- [
ard black copague patlern, — or
Hon-breakable Transparent asde- 3
sired, either plain or engruved
finish as preferred, 1
Vou may try this pena week,
it do n-l:-t? nEit;uepn:un:ed,
8 t’:ﬁer articles than you can se-
cure fof THREE TIMES TuIs 5PE- |18
CLAL PRICE in any other make, ||
if not eptirely satisfactory in mﬁ
respect relirn it and we will s¢
you §1. 10 for it. .
T oF LEFT 18 our famous R
and Popular Ben Gem Tok Pencil,
8 complete leak proof triumph, [
may b carried in any position in G
pocket or shopring bag, writes at
any angle at frst (onch. Platingm LK
I[E"Pl'illﬂ:”l:‘td. Iridivm point, pol- SRR
shed vulcanized rabbercase, terrn
cotta, finish. Retail Tiere RN
- a0, .ﬁ.ﬁn_tn wanu‘dmwrlte g
OF lerms, rite now "lest you |
forget.” Address ¥o b

Laughlin Mfg. Co, %
453 Majestic Bldg. DETROIT, MICH.

Buy in New York

Bicame, farma &n

THIS BOOK §*

mald 1o smill or
Hisala

pagea, tells how toda
Uyer 76,00 articles

ois it FREE
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WEITE TODAY. ADDRESS
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When You Want Anything and
Don’t Know Where to Find It,
Write Popular Mechanics.

and sarve mﬂm?'-gn everythiog for the |
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Buo s

Easy to builld with sur

PERFECT SAWED AND FITTED
KNOCKED DOWN HDUSE

and no fool bt & hammer needed.  in amsbsar—in foel, any coa

ran hik & mafl with & hamines, can pob wp eur procfectly sawed ouk,
Ibn-ulpl.u'l.u

“ALADDIN"’ KNOCKED DOWN HOUSE

Aladdin Fummer Cotlaped kre made 1o Peur IIEIH. Lrom $115 do k02E; tha
slows 18 o Sve room coblags, sitking oo, 1021 fv., end four pooss

LE AUt
Aladdin Auto Garages, - 69 to 5230
Alsddia Boat Houses, = = 549 to $129
Aladdin Dwrellin g TTE N g — commlete, Qnedeling
peiemt lakh and plesier, windows, doors, paint and hepd
Wi,

SAVE CONTRACTORS’ AND LABOR BILLS
These houses ares muwsd il eosplets, ETEEY ilick cuk to righs Jangih

and ekl —hest eloar bamber—and fiited En v mill. Than kreeoked

down resdy fo | areacked, Seng anF where wiih conplete instroetions
and bk prints of every step. Ot erocimd 80 pr eerd. lesn
conktsctor charpes, Sand Soday for calalog 1),  Floass ancloss BRI,

North American Censtruction Co.
BAY CITY, MICH.

™

4 CYCLE
1 to 6 Cyl.
41075 H.P,

“Merit Will Out”

After all tn gald and done, bost owners want guaiiry firet 16
A marlue engloe, The so.callod “chesp” snglne has had its day,
uelity 1a first in the Scrippa Mator, and oar Spelng businesa

bes n_ 8o hat we were compalled to build spother
fnctory, We have just moved Into 1€ &md 1t hes been LT |
one of the finest i the United Stated, TG b nlppesl with sbao-

lntely maudern, Bp-to-date facllltios from bop ng mull to testing

block. 1008 mators reqoiee 108 marhisery,
There 18 only ope resson for these largs sales and this mew
fagtory — QUALITY FIHST. Yes, smir, merlt will ot

If you want n powerful, darable, depeadahle, fosl saving
quick starting, sy ronning, handsome, QUALITY motor, for
y comamenzlal or family boag—

Write for cur Cotalop d02,

SCRIPPS MOTOR CO.

650 Lincoln Ave. DETROIT, MICH.

Plegge Mentlon Populor Mechanics
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Earn $25+°100 a Week

s ¢ gindy will ff voo In two monthe to ke oa Chanffenr. Auto
::|I|I'ir|'-€":l IIIE”,,;' Gar .,_I_F, Afnnager, and :|-. e l8 mo Better podd  occapatlion  mor
plessanter work in the world. . (e Flome Bt |.l Conese by mall  glves foll in |
nand  pexl,  and does net o Interfere  with your pressot  oceapsilon 5
:;Ilrllpll_l,;lglh;h"h :Lllllr:- s I. Frize 4 == experts nnd gl pesitions ek them. WERITE TODAY
r-'-lr1 free prospectus.  Personal teaching  with roai proctice st oar big New York Scbool IF prefesped

I"'ch"|i'|.-r YORK SCHOOL OF AUTOMOBILE ENGINEERS, 130 West 56th St., N.Y.

E TDI:J |HTIJ A~

MﬂTﬂ (.I.E
at wmall coat By attnchiog the valvelesse ERTE,
T'hieinoludes all poarts so Lthat spyone can maks
R 6 sleaag durable meachiBe that 'lrI.II. |:I.I.|:r||.'.|
hills nmd Tan for Yo per mils,

o= coEt, B 44 in stamps for sl thee hlaun‘tuﬁh—r
ment mtu!u-g ¥, or Motoroyole ostalog ML

/' Motorcycle Equipment Ca, Hammondsport, N. ¥,

1 MAKE A MOTORCYCLE
i OF YOUR BIKE

ol &b amall cost, by nsing oor Attech.
il ahle Cuotfit. It fits any bicyele
Bond stansp for entelog. Beond 15
i_'ur'r: for *The Motorcyele Man-
il It {Feaks ol motarercleag
-|f how £ pek mors power, sée,
—"-" SHAW MG, €0, Depk. B, Galeaburg, Kan,

THE CARTRIDGE JUMP SPARK COIL

PRACTICAL
POWERFUL
BEIMPLE

gy iy replari is, AT garl
b e e ity Brlce, W08
THE CHICAGO QOO0IL CO.

24 Floor, Medinah Templa Boilding CHICAG - = —

ELECTRICITY

Bliss Electrical School i the cdest snd
best school in the workd tesching ELEC.
TRICITY eachimvely, Coume compleis

IN ONE YEAR

o g i g v e When You Want Anything and
o poions. Sumphont. e, vl o, | Don’'t Know Where to Find It,
ﬁtd Fose H@Eﬂﬂ“’ﬁﬁ-’““ﬁ"“”"' Mllnl,. F13C Sereet | . Write Pﬂpﬂfﬂl‘ Mechanics.

Thi-. Hﬂ-l I- lll“d-
AREANSAR OIL ETONE
20 |:I:l.. 'ﬂ flur §1.00

| §1.00 HEI.JGAH PALMLEAFHAT 50c

& pomfortable, durabls ht for fish-
ing, oulings ill.l'[ gurdening. Cusrins
teed geoaine Masiean hand-woren Trom
ws  palin filee, Tionble weava, light waighis
e, polrred destgnin i, Retails ot 81,00,
28| Fusipald for M, in indrelees nor Meals

Thie la iha Il-r-l. |'I rlann on The

gk Tor sharp nl i Eml
II:-. ﬂ ll-::hrllsﬂ:ﬂf‘::ﬂll‘“.?‘ﬂﬂﬂmﬂhlﬁ Illlll::l‘r'a. riinali, |1||l| |I{1-I:.:.\_—_-iﬁ-j;,||||:::
il CRfTer.  For 81 60 we wdl] and Meahanics' ke,
mad poeipls 3 bus e cut, e 3 C. W. PERIOLAT,
i i { Grnwine Matrix Torguoas Fiewinlog Mexiomn .
Fumadia hats FREE. The Frimcls E.Lesies Co., Bept, 47, Neatla Park, XN, 187 Milwaukee Ave., Chicage, TIL
- w
: & 3 BRICKLAYING
Tuu D R.A M | -'.q: ol ¥ - Thiz Hest ol "I.l|||'||-.|l-
n be a ™ ’i'* |-'\-'||'I Mrickiny |||;_m||m From

i s -i*'ll juir day. "l'-r\- Aemch
j o kn o ke Hores menihs.
ﬂlr.'lll Schoo] af Praciical Brick-
layled—Thes cmly anelusiveldy brick-
laiyimg il ||. i bhe Uniled Hlakes.

making &1 Ml monbhly when taking individee il lnstractlons froan |

—CHIEF DRAFTSMAN—/
afl pomeero, 'wla will in few months’ homa sindy equlp ¥om
fully with sompletas technical and practical knowledgs enabliog

tio start sk pakly anlary and apldly pdvancing, Fur- i i
:n-lan'h tonls n: = utnhu.:n:ﬂ and snndy position whon comploted. |I|;:I.:E|:1".I:'| ”u |:£ 1| :rm:
AY Larmsand snonppss ptped. Best trade with bast fature R g B i) L N
Ak, CHTEF DEATTSMAR, Biv, 19 ERginsers Equiyt Co. (10c.) Chicago Cuicsen, it

OVER 15,000 iN USE

Carriss sulomatically 1||Inn.l|.-|r. meimiting  dorice.  Viebdn dotsls, i Cdlagaitis
halde Tl 1 rk as securedoly A8 imchlne st any pricee We zwowr 1kai

$I5”GEM ” ADDING MACHINE

GOEM ™" w ¥ yodr, knd, isaref vl send !l-'l e on TECN IMA Y S
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| | [SHARPEN TOUR TOOLS—
ROTRAEILER | ™ Seacrion
A NEW WRENCH Prop Forged. of the does | &% GRINDER

I will sharpen any adged tool
For turning or holding pipe,

A oriiary tiietone wil
8} [ATY
pipe fittings, bolts, bars,

shafts, etc.

sharpen . ‘lhé alondum
wheal will Bot haat thes matal
= Bnid take the temper ouf
« Bithor. We guarantes that,
i!:lumjzll it on table or benech,

Simpler, seager, g and e bl 339 i
efficient than any other pipe wrench hat's all. Any ons can do it
Uniform wheals ral —_

on the market. bovelad whu-alu-ml'nr 3{,&?&"’;“]“,'"&5' |mpl;3;§;._'"’"”
Designed on new lines. Upper jaw, A NECESSITY IN THE SHOP
shank and handle forged in one piece A Hine amd bothar saver o th

S & homn, Nothing to get
—n0 rivels—no loose parts fo et ﬂ&u&uﬂgj‘nn E:_m{ na-lliea.ﬁan, 1) ul'mn to bckle or
out of order. “The most satisfactory IB & WeeK whot drills And tools Ate caFTied ou of the
tool of its kind ever made. ehop on outalde work, l

SEND FOR FREE BOOK
Household size E,EI]]I"EEE 'ﬂpﬂd Fracnenl Tnlks Abont Practieal Grinders. It will

pattla the dull teal and dull knlfs business fop oil.
Wiette today lor ilustrated bockict Ask your dealsr or semd to us direct,

Crescent Forgings Co. ROYAL MANUFACTURING COMPANY

1200 Railroad St. OaKmont, Pa. 133 E. Walnut Strest, - Lancaster, Pa.
h %

' HENBICED MAGNETO
INCREASE
Your Earnings

uiY D¥mamo, Jis prvaiior Fegulates
Lise epesd regardless of speed of Fly
Wheel  Mbs govermor adjusts o im-
prerfeit Fle Whaels. 18 gorermar in=
s & pongtant and wnlforms sperk,
The syark does sl biici the
ke of fhe sngpine. A0
fbraling are rebiovel PR
the hearinee of Magnoin.
Fully Curnbesd_
Apeiils Wandod.

FIEEICKS ROVELTY €0,

It s Nirlter amed more demable tham
m—
e

We have an attractive money- A {
making proposition to make to INTLANAPOLIS, IND,

18 Capilnl Avenea, Howlh,
those who would like t0 make ———-l

MORE MONEY.
Dur proposition offéers an ex=

Tha pablishers of Popalar Mechanics havo oo haod o Hoited
o bar of commplets

ceptional -opportunity to men VOLUMES OF POPULAR MECHANICS
employed i}l:_ ma:;iuhcturé{lcg FOR 1907

ants, machine shops, .
g]uch. men can_ easily make ?flm:ﬁhg;:;hﬂ:?rm*ﬁﬂﬂh %ﬂmﬁﬁrﬁhﬂ?
MORE MONE Y without boand and will b sent to any address, postage prepaid, on

interfering with their regular i |

work. -_-l

The work is pleasant. The - i
T s P iaant. e [.H.C.Gasoline Engines
ﬂth!rs hﬂ“ dm ¥ou can dﬂ' mra ilsple in desipn and ermemiclion.  Bafa in operwia asd armnemical
= H Lf:. Eﬁll :;'I I: :llull!‘lli.llll“'I lh:'l:T:.!:ll-H;IE : : rl:I WII:_T:"T'JI'II‘H: :r ;'J.Li:lilljtrhl:l
}:5;1“ LA :-:ﬂg? = E:r:xnﬂ?f vevnt or catuton, oe addrome
pﬂ }I ) International Harvester Go. of America )
e — — 18 Harvaslar Bldg., Chicsgn, TIL I
i | 'TSTAYFAT
Popular Mechanics || DON
Desk A 225 Washington Street, Chicago fﬁ;ﬂ“ﬁﬁffﬁu; TJ&u:LWrﬁlhtﬁt;ﬁ
miiled froc.  Inssrosiboomi Co.; 1188 Brosdesy,; Sae Tork,
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Get Our Bookand We’ll Make Right Prices :

Get our interssting “'Blssk Malor Brigiy'" Basok
“ lﬂtﬂtﬂl‘rﬂn raa &5l fisd oot about the anly meter

ln-d. _mr'.j that ars good conntry road *mndders’
wod YL olimberi™ an I:H.l.l1l.l'u'rpml1ml umn, N o
¥o Mowopa on tlrea—Hpend & o Bimlleean
3 miles on 1 gallon of H-m.lll.m—hu-l'u—-
B-ﬁ.u-lm'i- Wiomen cam eREily TEn

"'BLAEK MOTOR

L in 0 horse po 1% ko Bath “gat th [ 1
I 1 m.;.. -h-_-r Irl|| [T uvn'l.Luu, ﬂ’n?ﬂ:ﬂmﬁ nulll.“u.:u mnad
I = “ﬂllulum rlght prlcas. ia for Book No. A-204

BLACH MFG. C0., 124 E Ohio Sireel, Chicago, Illinols

WHEN YOU WANT ANYTHING
AND DON'T KNOW WHERE TO FIND IT

WRITE POPULAR MECHANICS

$25[ITII $500 PER MONTH

+ue: Real Estate Business

I will iesch vou the Feal Esteie Bosinsss by
mnil and appolnt youn my al re-'prmunmlw
1 handla I Hatato on ths eo.o ulivd plan,
the only profitablie way, pndn o1, o mnk
fibr whiabs 300 arn 1 Mﬂ.‘l:ﬁ-:‘ll air whitt Busl miss vo
areln. Ten dollors (8100 will start yom, 1 will
help ¥your_make mwoney. Yoo shomld make
] to 5 per month. Wrelte for eny fres
Banb, “Ths B-I:'t-ll ﬁﬂh Tﬂman%ﬂ?t;ﬂl"niﬂ-

n-Eur KT " a &tk th
E-I:rﬂ-m- Egesa aid i1 ie fres. t:llﬂrl_q,. ®

C. H. GRAY, President Gray Schosl Real Esiale
454 Cendury Bldg., Hoonsss Clty, Mo

Single and Double Cylinder Models for 18503
Now Heady.

Diamond Medal, et s Sacout fudy:
Bend Btampa for Booklet “Achievements™ and Catalog 0.
4. H. CURTISS MANUFACTURING CO.
Hammondspoert, N. Y.

‘rnru want & l:lfl.tll: Hru Elnumr fuel seansmy, For furlher Information, writa
INTERNATIONAL MOTOR COMPANY, B68 MILITARY AVENUE, DETROIT, MICHIGAN

HOROLOGICAL DEPARTMENT

B:tuDLhI POLYTECHNIC INSTITUTE Muks and ssll ICE CREAM CONES st Tarks, Fales, Resorls,
B Formerly PFureomn Moralogies] Institote Piemles, Basslall Gamies, ale. OWNERS OF S0 FIATNTLING
PEORIA, ILLINOIS, md rr i HP.I.H PRHLOR=, 1NVESTIGATE" |MMERSE PROFITS!

LARGEST nnla B Eﬂ mr;:u SCHOOL i el ket |
A

mioney mekers of all World s Fairs and 9
Walaach Wateh Work, Jewelry, Engraving,
Clowk Work, dpises Twiilon Tesacnasia,

Beard knd roding Deef fehool &l modsrabs

TRiee
Beisll for Callalag «f linfeematios.

VICTOR HAND FORGED AUTDMGBILEE

0 e SRBOO. 12 H. F.. Alr Cooled. Strongest Buaili

E-c‘uﬂ for catalngus ll].l.'ﬂll'!l.'ll.l'lllf ]I:I.llll.lurl.l.ta.“ 4-pREssngEeE Car, Viclor Pulln:um:
el OfH,

o iln &t A7 years of age snd own F:-?mrﬁh u&- llhllhl-r h“ll.;”:itrn?l.:"d

$10 to $100 Per Day Clear Profit

“- minisainand parks. S8 per pept profi F
J-. Inexpensivg guiflt,  Wirite for atalog E.

F. L. TARBELL MFG. CO.
713 K liuses Sraeey,  CHICAGO, TLL

jer i
o " HII'M climbed nearly avery steep hill around hem lﬂ llr'h l:ﬂr l-lrl mars Ahan pleased
o r|1|1. rean|is, K. B, YENCILL, La Fayetia, Jud ,
2 "I il Besk Ball high whassled macking in the Unilel Sisies toduy that | can And,’ - g 8-
J. M. LATTA, Twe Hurlaoes, Mian.
VICTOR AUTOMOBILE MPG. C0., 3938 Laclede Ave., 5t. Louls, Ma. OO0 ARENTS TF..-I_NT,E.‘ﬂl
—_—
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WE SELL SEWING MACHINES ONLY

Our Plan: DIRECT FROM the FACTORY to YOU

A Sewing Machine is a
Necessity in Every

Home

If Yon Want One

That Will Do All Kinds of
Work Withont Change of
stiteh or Tenzion,

That Will Not Break The
Thread, Bkip Stitches or
et Ot of Order,

That Will I'a As Great a
Variety of Work as Any
Machine Ever Made,
Then Buy a SABIN

Or RIVER=IDE,

THIS I8 AN ATTOMATIC LIFT drop hesd stand with an
abaolutely pesbtive and easy actlon secomplished with mech-
milam of extrems slmplicley. When the table leaf 18 swonge
over for sewimg, he head of the machine 18 Awbosseidoadd
Ll fo Flace and Locked Fiesidy, and when the leafd
clnged the head is lowersd Into the dost prond peceptacls pros
widod for 15

ETYLE N0, #—Five Drawers, Automatle L Drop Head;

Kothing mpd porfect can e coneedved, Al Bodevice for s
Almilar ahject hag ever pessesscd g fracticn of the ease and
eortalnty of &ction which pre the essentlal f=atures of this con-
Etractim, deslpn of the woslwork B new, clasabe, ele-

nt, Artistically executed and exactly in harmvooy with the
ﬁtﬂ modgrn idees o hlgh-clnes foenitore, and icat opes lenda
an mlr of dlignifed richoess Indicstlvo of aupacior gieslity.
Ooly the cheicost grades of selectsd wivwls fre ol &ncd
the workmaanshlip and Anlsh are all that might propecly b axg-
pectad 10 conmactlon with & superior arthele of this navare,

We Offer These High-grade Bewing Ma-
chinea at the Lowest Possible Pricea—AL
Prices That Mean a Great Saving to Yoo
and We Cannot Deviate From Uur Bale
of CARH WITH THE ORDER,

Send lor our 16 page Sewing Machine Booklet

We REefer By Permission to The Second ¥ationsl Bank, Belvi-
dere, JIL, The People's Bank, Balvidere, T,

SABIN BROS.

BEST QUALITIES Belvidere, Illinois

Oak, Walnui: Extrs Finlsh., Price, f.o.b. Factory, §24.00 «

Practical
Mechanical Books

aoc Per Copy

ELECTRICAL CIECUITSE AND DIAGRAMH. Being
& sebection of orlginal up-to-date amd pracileal dls-
gram= [of Instnlling soouncintors, alerms, bells, elee-
tele gn= lighting, telephomes, electrle power light amd
wiring eireudts, Indsctlon  eolls, ?ns eEgine ftern,
drpamos &l meopors, armelure wislings, By N, H.

Belipelder, 25 cents, wul!l!l,:uJ o

ELECTRIC BELLE AND ALABRME. How to install
them. By N, H. Schoelder. Incloding hatteries, wire
ansl wlﬂn,i:, elrculis, slies,  bells, burglar  alarms,
high and low waler alorms, Gre alarme thermoalals,
annupclators, and the loeating nnd remedriog of faulis
With S origlnal dingrame. 25 pents, postpaid,

MODERM !'B.I.H'..!..‘E'!I.‘ BATTERIES Thelr comstroe-
malitenanee, Includlng batierbes for
felephomes,  telegraphs, motors, ebectric lghis, indoc-
tion oolls, amd for all experimentnl work. By N, H.
Hehnelder. 94 poages, G6 illesteations,  The hest sand
It'r|-=1r-l: Amerlean book on (he subject. 26 conts, posi-
pall,

ELECTEIDITY. The stwly of, nnd its laws for bes
glnpere, comprislng the Ilaws of electrie corrent -
eratlon anid flow, Ohm's law, galvanlsm, maghelism,
imduetbon, prieciples of dypamos and motors, wiring
with explapntion: of slmple mothematlee ne o Il.-r:&
to electrien]l ealenintions. Hy N, H. Schmelbider. .P'ﬂ-'ll'u.
G5 original Hlustrations and @ talles, 25 comls, posi-
[uidd,

EXPERIMENTING WITH INDUCIION COILS. H.
H. Norrle, nuothor of “Ipdoetbon Codls ond Coll Mak-
Ing."" A most Instroctlve Hitle book, 0l of peactbesl
and nteresting experiments, folly explaised §s plain
fanguage with namerowa Lilnts apld anggeatlons for even-
iy enteriainmbents.  Arranged usnder the followin
bendinge: Intredoctlon; The lIu:nllIlu.E of Huhmkor
Call;  Experiments  with  Sparks; Mects im the
Varomm;  Imdoetborn amid Wireless T-el@-grapuii wWith
A orlginal [Nustrations, [Ie (heée poess ] cenks,

P pa lal.

EﬁETEIﬂ FAE LIGHTING. How to instsll slecirls

pus igniting nppoarntus, including the jomp spark and
multiple systpms foF all poepeses.  Alse (he eare amd
golectlon of aultalle batterles, wirlhg abnd repalss, %
H. 8 Norfle, 100 pages, 57 Hlustratloms, paper.
enla. mlﬁd.
THE LOGOMOTIVE, slmply explained. A first In-
troduetion o the stedy of the losomotive sngise, thele
deakpma, congiroction and efectlon, with a ort cafe-
chinm, amd 268 NlustFations 25 cedls, postpald.

WOODWORE JTOINTB., Ilow to mnke and where to
nee  them; inclding mortise and  tenom iu:ﬂntl.. Inp

inte, dovetni]l joints, glee jolnts and sear wlmiE

Mtk A chapter on cleenlar  wondwork, ey and
Enltrﬂi;ﬁl elltbon, 100 pages, 178 ille=iratlons. 25 cents,
PeELpRAd,

DREY BATTERIES, A practienl hamdbook on the
deglguing, HAllng and finksh mg of dry balterles, with
lables, Tor automaliles, gaf engine. medlenl and eodl
waork, elecirle hella, alarms, telepbones, experimenta,
nnd mll purpises requicrlng o ficst-eate hattery,  Fully
fllmstrnted with 30 origion]l drowings, 256 centa,  posts
kil

EMALL ELECTRICAL MNEASURING INSTEU-
MENTSE, describing the making and using of the 40f-
ferent truments, fully lustrated. 25 cents, post-
pald.

METAL WORHING TOOLE AND THEIR TSES. A
Handbook for Yoing EBogloeer®s and  Apprenilces,
Bhows bow to ife slmple foole regonired in metal work-
ing and model meaking. Ilusimied. 206 cents, post-

paid.

DIAGEAM 0OF CORLISA ENGINE. A Iatgr engrav-
ing miving a longliudinal gectlon of the Corllss engine
ey llmder. th:l'rrlnﬁ-. relative  positioms of the plstom,
steam valves, exhanet valves, and wrist plates when
cut-nff tokes place ot 4 stroke for each 16 degress of

tlon, u=e

the ecircle. With fnll paetienlars,  Reach-rods  and
rack phafie.  The cirele oxplafned. Wrist F'LIHI mnad
eppenirles.  Explanation of fgures. ete. rinted on

hieaw aper, Al 1T o, £ 19 In. 23 conis. tpnld.
Iﬂﬁlﬁlﬁ.‘lﬂﬂ' OOILE. A practical h:nﬂ.ﬁtm'gu thi
comstrection and nse of shock and spark eolls.  With 25
fustrations. 256 ecenfs, postpabil,
JOINT WIPING. Practical hints for beginmers in
plumbing. Fully Mustrnted. 25 cents, postpaid,

POPULAR MECHANICS
CHICAGO

I 223 Washington Sireet 31
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Do You Wear Glasses?
' Does Your Wife, Mother, Sister?

Perhaps you know, then, how irritating it is to
find that the little screws have become loose, also
how very often this happens. Here are several
little tools for quickly and
- effectively attending to such

Em cases, made especially for that

purposc.

H No. 556 Serew Driver for Eye Glasses is made in two pieces
and screwed together, telescoping the blade when not in use.
Nickel plated. Price, 15 cents.

No. 558 is threaded on the end
opposite the blade. This may be
reversed and screwed into the part
with the ring, thereby making a
longer handle. Nickel plated, ®
Price 20 cents.

No. 554 is made with a chuck to hold the blade firmly in a
split socket when in use. The blade is removed by slightly
loosening the chuck, then reversed and inserted into the
= Socket nearly full length
ru::ldl.-ﬂtll:ulif:l::- 595 . .: ; and held Eﬂfﬂlf lh? ﬁg]]t-

P %’ ening the chuck. Nickel

plated. Price 25 cents.
Carry one in your pocket, on your key-ring or watch chain.
Either style mailed on receipt of price.

r—

Ask for Complete Catalog Mo. 17AP of Flne Tools

The L. S. Starrett Co.

Athol, Massachusetts, U. S. A.

Pleass Mention Popular Weehanioa
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The Ideal Plating Machine

Fai May B, "4,
The only up-to-date device in existence for pla
color desired. Color new work. Re-color

oni Metal a
Mahﬁ

jewelry new. Guaranteed as represented. Wrile for particulars.

C. B. NORTON JEWELRY C0., Migr's.
Depl. No, 10, KANSAS CITY, Mo.

Price, $15.00
Ket

Tﬂn ﬂays' Fm Tr.l’.j’ LEARN TO DRAW AT HOME

Wa pusraniss to gualil daring igare ima
oy nllowed on ““T bicycle we sell. o s practien] -m?rn. Se will rebnd fultie,
et We "d nnd trial Man aad wainen Leine Plalen s beooine ed oreisd
B0 Anyona In. Li. ‘I rﬁaaﬁ-p fr MH ariisks, can smm ¥ in |1||I B wirk oF MEn B
I you are not Hﬂl‘ﬂd umm b ased godl hilg b # for wark,

uslng It te= dayi daw's pay @ mr TEST LESsON SENT FHEER
m m D mod Suy & ta determing ¥our sWElIF and seeds.  Yom in=
r Hi;,l_-lf- oF & wur no ohlagwiswn writing for @ XNOW.  Swts
of tses feoil degrane B Frace unHdl whid ydl weik llustrani Carteaing, Dhe-
|:“.I!i.'-r|.'|:v-|'|.'|ll o labeet et et of Mgh rigni Lo Me:hanical, J.rrl:.l-:ln.'n.ll‘ nr ‘M

Hcm:lu.l.u.d.imh-.l-u and l=iem sur wme= Itlaﬂ.'lhrn Deafiing

ra af porices and meerprdoes e o, THE ACME ﬁ:']ll:lﬂ"[- OF TV A WTNG

- MAHE your TOOLS with
Wahhrﬂh-ﬁ: 60 cen

Seals, Stamps, Hrands,

WS by refum”

Thran,
pasts, reidei ol "surnilries lt Al sl

Wit our device _'r\uu cin entertnin and bewilder
your friemds. Send 10 cende io

THE CIRCULAR S(QULEE Co.

m'lh 'W & oozt b wrlkn
and everyihing will be senp you
o will peg much wal
Indor=ation, DIIII“'IF'II'I"HI:EHMHI
B le -h-h.

v * SI11 Magle 5L ELIZABETH, & J.

[ P-rﬂ.l L1H5 Acme Bldg.. Kalamozoo, Mk,
REE -

If ipteriitel, skl aboik our residest szhol.

e

offered in

“Shu&

“Shop,

a work of this

SETS Containing the Four Volumes in
Strong, Atiractive Box, only
Express Prepaid

VOL. 1

Notes for 1905”

pages; 386 [lhutrations
VOL. Il

“Shop Notes for 1906”

228 pages; 558 illastrations

VOL. 1

“Shop Notes for 1907”

pages; 580 illustraticns
VOL. IV

Notes for 1908”

pager: 536 [Hlusirations

$2.00

SHOP NOTES, SET OF FOUR VOLUMES $2.00

Containing 868 pages, and 2,056 illustrations, $2.00
Positively the greatest value ever
character

Plegas Mention Popular Mechanios

: Grn Hushrnnms

Can Ynu Square the Elrnla?

MATHEMA TJ'-E'-t LLY IMPOSSIBLE 1 s the

‘. Ameclcs. Ten :'uguupuin
5 anrm annbiss ma b gles pracs
Haeal bnstruotion 1I:I ﬂlgﬂl
many o
woil. Mo mmatisr -ht r!:-'r
n iz or whera Fou
ar liscated, besre is an oppor-
Lu.ull '|-' :l\.'q ire i |I""ur|.l gh knowladgen flhl.rj:i!'lhlhl.ll [ITor S
foxr Free ook giving partienlsrs how
BTEEL STAMFP, MUSHR ]
T mgg‘f' - ' Iﬂdﬁ m tarn ﬂ“u Eq
Ete, Winchester, ¥, H,

Flﬁllm:ﬂt

to siart, sic.

- - ;o S
E, ot S P
= .f.ii-":':'-..-u T e MR :

Sra s
S e Sal

e
i

For Sale by all newsdealers or by HlemlﬁhmeHedlanu.&km
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BIG MONEY MADE wis CHAS. E. NEW'S
AIR-SHIP ADVERTISING |

Zensmtional dlep'sye in the eky in the novel powerfol mew idea of 2a
day. Mr. Chas, £ Rew, the pheest la Wi (o of pablicily, anid ins
vankor of {ba jedling fewiures, pow offars his v periesce snd doglicsisa
of his Congdela Aarin] DwilE to Bestlors lioklng for live Bisines. Five

ar® o oonkrasis covering the gred citiew of the U. S, fur concerns
1 Eaba Corsst Coo, Hainllben Beoowm Shos O, Oeeen Bivee THailling
o, Tomn Mwrray, Atking Haws, sle, hai croaled o grest desand hs
ein meok A0 in persoi. VWit he has done Yoo iy i,

Pricg of Ouokli, £5 500, hall ¢l lmlanee & 0. 1. ChulSE monsists
of vanel duplicate of whak Hr New ness daily. & Toll complemesd of
Asroplans Kites, Imporied Twize Lines, hedcess En Tragees ilife-siae fig-
wrui, Large Bansar Werded Wish Voor Ad., Business Lecier-hesds, Ea-
velopes, Unrds, (yder Hlanks for sala of Dotk o Borchsols, snd advica
in cnbraciisg Bikog yoi do Foorsall, Weilke Toir nasia dislinctly for
printing on banner snid ststionery,

O sighl of yoor Ad. |sthe dky sdvertisers will Rock to von for s
wioe, Libern]l commbslon on snles of (uifibs, Mr. New hss mne
tmacted with coa laading itieal ommities. W E NEELIN RELLA=
BLE HEPEESEATATIVES Gonemsl ie intermt lm Air
Kavigation ndds weight sl dgnfy te this rapldly groelag lusines,
e with cars will Il dwo seasomi. r. Mew cflan smrns ireo than
B0 .6 in asingle weak with ihis Ouifi. Refersnoes. We will sbd you
&0 ged oxirn bosimesa, referrng Inquicias b= wou, vbe. This i & legiel=
male busipess worthy of your prempsd declsive abesilon, Address

CHAS. E. NEW & CO,, CHICAGO
1368 8. Clork Bt. (Moors 2 & 37 Relerencs; BEoypal Tresk Oo, Bank |

Know All Men:

By PERSONAL INVESTIGATION

ﬂr the remarkable time and Inbor saving qualities of the
modern improved STAR EXPANSION IEIEI! & ARCHORS

Tu'!.'el]:. .|1.|.'\'I:I used to vnzt adynntnpe wherever there ha

peenslon tomake s fastening of any sort to brick, stone,
murhle, tile, conerete oF mpaonry. Made in Owe Hodred
Dvifferent s and Sizes. 0f elther mallenble {ron, brada
or soft bend metals, to meet every possible regunirememnt.
HF[I.I: follows cut showing the famons Star Serew Ancher,

whirh s made in ong plecs of soft lend ecomposigion
metal o fik any ondinory wood oF machine serew,
Koz, 618 {nelusive,

How much time and troutite have YOTU often wasted ina
vl endedavor to make sabtisfeiory fustendings to

masonry with wood plogs or that tediows messy old
leading-in " process T WASTE NO MORE!

RITE to-day for our new descriptive catalog and a set
of samples, and meet modern requirements with
mElorn methiceds |
[',lu:»:*r hesitate to ask nny questbons yon want to, Wo
have n man ere who likes to nnswer guestions. He s i
proctical man. Chances are he can give yoU S0me
valunble suggestions. Consultatlon’s free. Try him.

Thére's i dimaler in yoor ssolios exrrying Btar Expansden Bolis,
Tell us yoor seetior—we'll tell you Feur dealor.

STAR EXPANSION BOLT COMPANY

Humphrey, Troak and Second Sts.
BATONNME, MEW JERSEY, U.5.A.

Get Catalog “H"

\ v . l. >
I'rrrm'“lg B“Ck'EFE Trﬂﬂﬁﬂn

Trench Excavation

Completed to a perfect grade at
one passage over the gronnd.

Machines for Farm Drainage
also manufactured.

Eloping bank, open ditches ean
a8 repdily be cut by our speciall
designed machine,  Get Folder T,

Settlement required enly offer
gix days" trial.

Ditcher Co., Findlay, onio

FCI'R FLEARURE, FISH-
s = ING, O” HUNTING, it
# paya to hiay o boat that i=
DUBABLE wnd BAFE Qoc
FAMILY wsp. Ours Eas
gulvinized BTEEL frume, ond best csnves body. Will last
mony yenrs  Betaup in ten minutes  Falds iocsrey by hand,
or chick na baggym, EVERY ONE WARRANTEILL
SEND FORE QATALOGUE J.
Lile Saving Folding Cawmvas Boat Co. . Kalamazoa, Mich.

WIRELESS TELEGRAFPH AND
TELEPHONE AFPPLIANCES

Binging Are Lampa, Jorrin's femons third relay for IEht-
Ing and ax Iahing Jamps and motors, whoelees, ote. lgh
Trdgiseney  pheDoTkhsne IEDIH“. Limed ¢ipcuita for long
Alals poe reloas glgnalling.  Experimenting cudlts for
srhools and lectares Our specinlty.

Bend stamp for iHestrated catalogus.

The loerin Eleciric Movelly Ca., 370 Dearborn Ave., Chicage

This is the Wonderful

Flaming Pocket Lighter

o alectrielir, oo matebes. A Nitle deodorlzed Wood
Aleobed snoe in & whils doee the irick.

The Greatest Money Maker of the Year

pedln af pighd. Frergboly wants it Sample mallsd Prepald for
5O peanis. Apnts wanded,  1f pon haven'§ got our pags
nlecirioal catalog Boo d sonlsiniag over O sxperimonts os-
pecially on WIRELESS send 2 ok stamp for Iv's e

Electre Importing Co., 86 W, Brosdway, M. Y.

TOOT—TOOT

Tale Power Alr Pump is what you wank for pour boat
A istle. W ke ong that ke absofutely relisbis, the kind
ihat we willingly give your money back 1f you are Dof satie-
i Wa furnish complete whistle owtfils, Wrile at

ouce for descriptive clroalar,

BAIRD & HENSELWOOD MACHINE CO,
112 Raynor Btrest Dwatroit, Mich,

TOOT:




24 POPULAE MECHANICS ADVERTISING SECTION

LIGHTNING WELL
i MACHINERY,

mur!r.. -ﬂurh'!' or Rock Mﬂn!:
Any DHameter, Any Depth, for
Water, Oll, Coal or Mineral
Prospecting,
Descriptive Catalog on request.
The American Weall Works,
Awrora, inols, U. 8. A.
CHICAQO, ILL. ‘DMALLAS, TEX 1]

Establizhed

Anything Electrical | | voromes or s s mecnascs

Mators, Flash R[-I..II]F I-J h Bets, HEIE-HI.‘-. All Fﬂn ]m
viddn £ uarnmtesd Can Kl Sclsmors Sharpaber. Thess Inclnds sach of imampa from
E‘ ol 10 stock. - Send tor talog, no chargo. -Inn.r!rh Dacem ber. n;:nm- Tﬁﬂ}?ﬂﬂ ATS -

J. J. DUCK, - =  Toledo, Ohio boand ind wil be seai to asy address, postage prepaid, oo

POSTAL SCALE $1-°°

Tells at & glance poatage in cents on all matl
matter, pacity, 1 pn.'-'unrl by half vances, §
inehes high, Coedown the stansp bl Wa
mele pevardl styles (oF tha oliee, &t e and
Lacer bitial (via Tioniges, s el A the indlvkdngl
dEEE Al It]ﬂl.bq:uﬂ'luriauhthrlln

taliygrive I* free, showlog i,

.IIEE G G0,

e P N
ﬂhﬂﬂ‘f 1:.1

L"&."‘YAY}F

1\%

DiamondsonCredit

209% Diswa: 1000 & Monih

Every eustomer fs profecisd by

pir Wribklea puamnbes Bo refunid

his weney if his dealer can dugdi-
eaks pur dissond al sur price.

Wriks far [Mostrased Cetalogie No 3.

S PUEL SOALE & HEG 00, J M. LVONRCR., irvnsn
The School of Aeronautics 2 East 20th Street,
The only one in ithe world New Yﬂl"k

Do not Iosa flme. Start now o the pew field of Asropautics. Travellng Ino the air s becoming popular, Frsctlanl
machines (of Iying ars already numarons. 1 his opens & new fledd for Sportsman, Inventors, B afd Anid Mechanles,
Wa teach you how fo deslgn, sonstrct, repair and oparate sl the d!ﬂm“ klnds of asrial cralt,

Thres Courses—1. Spherical Bolfoons. £, Dirigibles. 5. Flying Mackines. Ask for Catalogue No., 1

:)i P Detroit c BU[LDWITHCEMENT
Englne ' = £ Do i yoursell with our

! LLOW BLOCK
~ MACHINE. SAYE MONEY
Barly  withomt cranking: Be il We give complete Instruee
camm, Talves, springs or sprock- Uoms. E‘l:ﬂl FI\'ﬂ,‘_
eta, Only 3 meving parts, Al s OF DESIGNE asd Fleor
bearingd hak- !:r\- llI||. Llﬁu.

| Bt (4] Plans; 10 &8, In sliver or sbam

bivted,  For T ihath P e 1 UREED MFG, Cih, Hox 118,

Eow Raxi, ] Torged m,f‘ — i e u.ﬂ.ﬂ..u.
E,mrﬁuh:. Laineh K . irll wizan - - == 'ﬂ‘hu-

i v ey ta bearn barber trade, will squlp ehop for

d !' TEirn n r
ﬁ;lmgﬁlﬂu SEND FOR WANTED you or furnish positbons, few wecks oom plites,
DETROIT ENGINE WORKS sk et Pt WD el T S
1271 leffersan Ave,, Detroit, Mich CATALOG. CREISS P Write o mats,

System of Colleges, Chicagn, Bt, Louls, Ennsis Oty, Clncinnatl,
Now Orleans, Atlpnts, l:rl:ua.hl..I Dallas or San Anlookd, Texs

el Sl | | WHEN YOU WANT ANYTHING
Picture Business ... ...
for amall capital requlred. Haok owlflt 1T you can '. mu MT H’.Hﬂ“ H'I'IEHZE 1“‘ EI"' |T

buy. We sell or rent Moving Fio
chilmes. By our apscisl plas

R T e el [ | WRITE POPULAR MECHANICS

GLOBE FILM SERVICE, Unily Bildg.., CHICAGO
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A. B. C. AUTOMOBILE & i

A fine hill elimber. Bpeeds up to 25 miles an hour. Most
practical, powerful and durable astomobile of its class, Is
made easy to operate—no complicated parts—no tires to pune-
ture—no repairs.  Balest machine made. Built for 2, 3 or 4
passengers. 10 €0 12 h. p.  Price $600.

Wrile inday for pariiculors.

A.B.C. MOTOR VEHICLE C9., 3932 Morgan St, ST. LCUIS, MO.

| NEW

MECHANICAL
BOOKS

AUTOMOBILISTS

and man Fo sll walls of life should know the Héerdls of

25 CENT SERIES LITHOLIN WATERPROOFED

LINEN COLLARS and CUFFS
5“ C‘E'N.r SER]'ES I]'\-u.-:'u |'|:l. iter how solled, they are cleaoed Ijlul.-l.lul'l}'
mL.LAR SER]E |||I:I|III*‘ Iﬂi;. :1:|I|-::::I: Iﬂlln-ll- J:iIH;I!’I. 1.':-!-1I|t ll?ip” Ii:-ll.'u :l‘rmﬂl-"ll
coiditlons.  Belng lnen they ook ik, NOT cellslald,
————— Wear Indeflniely, and don™t wilt, [exy or cesch,

Evary fashi rnabla BEyle 1n |.|| .}

If you are interested in practical books COLLARS 25¢  CUFFS 50c

on mechanical subjects, send at once ...f’:.f:‘.-':f.’.,.'i'i'.'.-'.’..i.'i]f':fri.T.'.-.“;l'.'!.’f;.‘i.’i.'55”.‘,.’5’;'.“-'5?12.'-.5.’.-'};
- a modfpeniel Poodkled of elyiss | ros of regueeal,

for full descriptive matter of our ex- THE FIBERLOID €0.. Dept, 25, 7 Waverly Place, N.Y.

cellent assortment.

Popular Mechanics
Book Dept.
225 Washington Street  Chicago, Il

DON*T BUY GASOLINE ENGINES ...

hn-d-llr .1.-1Ilr|l.| A=
sans or xloohsl an . in any cme exlinder angine; T\II\:-IIIHI:IIIIH' porwes.  Ths walght snd balk are hslf thai of singl .-;]1| dar & &5, Wil groater
durabiliiy. Corts > Buy—Laees & Run. Q-Itgr sasily artel. Viteniton practically eveecome. Chemply mouniel ¢m any wagun, B pg e
o rar Usrarmsne

Tl b TEIH"I-E PUME Cry Mirs, Meagher and 15th Bts, Chicage, THI3 IS OUR FIFTY-THIRD YEAR

Special High-Grade 2-Cycl ﬁ
by g | ROBERTS D
m{hhnhn"ﬂ.{"ufg are the “serling® of motor .J e

:u-m. Largar slzes & rti La valugs, There is nothing about .
ricas, ’ P‘rnmr! ?‘E:EF!.:H them which we expect to0  ge——eatlli
d:lnnEu.n.rln ;

mvolutiondze gas engine
The Invincdble Motor Co, sfic Wmshington 81., Chicags, 11,

practice, bt it is a fact that
vourows FIRELESS GOOKER

fn Faoberts Matars every Brar-
snd pmra the et Mo matler where you nrrﬂum

tng surfaces to oylinders, pislons,
Blimpla, eady, §oelpanilve. ﬂu.]g'utdlnlqmu- nlr-a-‘ll.ndj-:.u

ringe and crank chafts are ground,
fot on A lathe But on a geinder butlt for the purposs. Weite
hmmwtn['ﬁu-mhrll.hmhuﬂ. ily sz, Bhmpla plans Illlr
prepacel. Lat us isll yon all aboat 1§, Joet sand mlrmma.u-! i ol i

for our catalogus. Eleven sizes pod 1Y to 60 horss power,
Simplicily Cooker Ca., Dept. 3, Kansas City, Mo,

The Roberts Motor Company
Box 317 e Clyde, Ohio

Pleape Wendion Popuwlar Mechandcs
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Classified Advertisements

"Want” and “For Bala' Ads, E cants par word, ]’Im‘lll
in advance. T!:I infure ads, being indertsd under r
classificd head in the An ismwe, mds, moest £
oifice not later than July 1.

ADVERTIEING BECTION

LET THE ENGINE &0 the work. Oor new book tells
bow o eopvert your buggy of rosd wagoen nlo a motor
rar, or Four blke into o motorerele, st modecate cost.
AMany merhenice bBolld thelr awn mator. Pries per oopr,
poatpaid, I5 cents In coln.  Btanley Shaw, Galesherg, Kan.,

WAGNER MOTOROYOLE. excellent condition, 80 For
particiglare wride A, B, Larsoo, Creeco, Towi.

AUTOMOBILEB

-H-IIE.'LT BALRGAIN In two-cylinder Ford with detachahle
tomnenu.  In best of comliibon, 26000, 83 Norwood Ave,,
Duffalo, N, ¥.

AUTOMOERILE BCHOOL—Chicage Bchool of Moterlng;
the original automoblle schoodl in Chicnge.  Foar hopileed
nnd Bfty graduntes the past year, o whom we refer upoa
request.  Automohile owners, prospective bavers and young
men wanting to heconse expert chaaffedrs will save & grent
denl of ivoieF and a ot of worry by stodylng the meeh-
nnism, care and repalbr of gasoline antomohiles in oer shop,
where all rts are apen B0 ¥ou k@ A how they are
madle, apmd how they operate. We give thocough aml poae-
tleml  Imstroctlon. Competent chauMenrs sapplied.  Ad-
dress Chleago Bchoe]l of Motorlng, Depi. B, 1438 Wahash
Avwe., Chleagn, 111,

FORD RUNABOUT OWNEBRS —Yon can make a hand-
some “Hopd=ter”™ of your car with our pemble seal and
trank, glazs feont, pew lemders with brass bound runoing
toards, folidling bood, “"hood dosh,'' ete. Semd for eatn-
Iogue,  Avoll spring rush,  Order Bow and save MEONEY.
Aute Eebullding Co., Chienga, I

REBCILD your ¢ar Infte ““Geafleman™s Beadster,™ We
make Intesg =iyle hoosds, radintors, tanks, fenders, “"homwl
dasghes.” glass fromds. romble eents amd  trunks,  ede
Twrnty per eent enved. Your old car re-deslgoed free.
Hood and dash ontilte for "03 and "04 Ford, Cadillee and
Winton im =2teck, State vour needs for ecatalogue.  Aute
Rebuibilng Co., Chicago, 101

TIREE-RETREAD OR REPAIR THEM wourself with-
oat removing thems from the wheel. Hracker Jack Vuolean-
kger Company, 1117 Ploe 26, Bt Louls.

ATTO TIRES—NMew ollncher caslngs, 28x2L,, B10: x5,

16,50 DOxSE, BIT.50: S0xdis, 21, Inner tubes, 28x3, §4;
H0xd, BAad: Aoxdns, #6: Adte, #6450, Bingle tobe tires,
B oor 8 lups, 28x2%, $11: 28xd, E10.050. Many other slzes;

glilpped  privileze of examination. Cash Barers Tire Coo,
Hpringfiehl, Ohio, and 1025 B, Mais 2i., Lo= Angeles, Cal.

FOIE SALE—Steam  Honebont,  10-foent beller, Clinger
gange, auxilinry waler. and aif pamps, tank gauge. syphos,
lenthier top, lomps, tires ke new, osed very little, $10dL
A. 8. Davis, Fanlls village, Conn.

BEENEW 0OLD DRY DATTERIEE. &end
meelped,  Gralam’s Garage, Clyde, Kan.

e for tested

FOR BATE—0O11a Runalsag, Iin gﬁ"\-l'l eomaltlom, S'I!.'.'.'n..l'l].-L
M. E. Johoeon, Fraoklln, Kr.

AUTO SUPPLIES

FUlE SALE—Avfomabile, momming gear. aute body, ete.,
all mew. Wil ==l nt n grest borgoin. M. K Blaine,
Chicaga, Oklo,

FOER SALE-<Flve wete D8x00 whesls, $12 0 eet: 4 front

Y rear axles, 'h-'n rach;
1 each: 16 =park ~oll=, &2 eachs
E15 eed: O differentinl gears, R0 each,
il Y. Monroe S5t Chieapo.

axles. E1H enchi; 12 gn=oline innks,
st of MIEH wleeels,

Aaio Pars Oa,,

INDIAN MOTORCYCLES and supplies. Careful atten-
ftlom to l'urr]p:l orders.  Larpgest motoreyele store in United
EIE.I:EI. . L. Hopkins, Na, 760 Goegh 85t., San Franciseo,

187 YALE MOTORCYOLE,
Wrelte gulek for partliculars.
Towen,

FOE SALE—=3Aotoreyele,
Charleston-Kanawha, W. ¥Va.

Tke mew, Tor sale oheap,
&, B, Dumont, Jr., Marfon,

gah; 2%-hp. B OB, Aodre.

FUIH SALE—Yale modorcyebe In good conditlom: wwill sell
cheap, Wrlkte for pariiculars,  Geo. Manck, Danville 111.

FOIt BALE—Nearly new motopeyele, F, T. Homphey,
Winsted, Comn,

Filt BALE—Fipe maloreyele, 806,
Chicago.

MARSH. 1IN GOOIF RUNXING

= E. Herholshelmer, Gnrrett, 1

Bates, 281 Oak Bt.,

EEI'I-I'I}!]]-. spring forks,

BUSINESS OPPORTUNITIES

AN EASY WAY o

Einrt @ Dbuaslness that will pay
severnl  thoms=nml

dollare annually. selllng merchamllse by
mnil. Improved plan.  We furnish everrihing nnd show
you how., §35 to 100 wecessary.  MHborn-Hicks, Chicago.

[MIN"T SLAYE FOR OTHERS. Resp the hencfits  for
oursellf, Fopiuses made aperating agiomatis peniny w'%ﬂ“—
B MEmachlnesd. Our scale #speaks yoaf welght. Wrlle F
Telking Scale clremlnr. The United Vernding Machine Coo,
2 Caxton Blg., Cleveland, .

£53, 0l T F10.000 YEARLY easilyr made I real estnte

hasiness, No capltal required.  We teach the bosiness
by mabl, appelnr you special repressniative, assisg ¥l
i0 sugoess,  Valuable Book free,  The Oroes Co,, 1583

Keaper Bloek, Chleagoe.
this miagaElne.

A NEW FIELD FOR MONEY MAKING. Pot voar
momey i & new counfry, Invest It im farm or frofl Dands
In the Dakotnps, Mootans, Idabhe oF Washingion, along the
Paclfic (Copst extension of the Chicags, Milwaonkee & 3t
Fanl By, New towns nlong this pew line offer exeellent
openings for stores, hotels, trades and professbon=,  Hegd
for free deseriptive books and  follers, F. & Miller,
General Passemgor Agent, Chleago.

BUSINEERRE OPPORETUNITY. IProctieal, upeto-dage, all
aronmil planing mill sopecintendent witl 10,000 can @l
fEmtn & Fll:'m'lln propeEition B writng (o P 0, Box 800, Sacca-
ments, Cal.

Hee our other adverilsements in

WOULDy YWOIT Tike 46 wash your livlog and fortune
from fhe golden ennds of Alsska? By owar plan roo ean
=end  for hooklet. Alnska Bymdicare, J18 Glohe  Block,
Maenttle.

WE START v In a perimaneEnt  bies=ines with na anld
furpleh everyiling, Foll cowrse of instrection free,  We
nre mERnfaciurers aml have & pew plan In ihe mail onder

line, Large profiits.  Small ecapltnl. Youn pay we In throee

FiR SALE—Aatomcbile hody and eunelog gear, with  months and make blzg proflt,. References glven,  Sworn

foje. lampe, snd horn.  §To0aL B, G Olmstesd, New Phile- HE!IIPI'II{'MI- Poase Mg, Co,, 384 Pepse Bllg.,, Bulals,
|J.-r-|:1|hI.u. tifo, H. X,

OUR NEW 15608 WIND SHIELD I= the leader, I8 folds DREDGER STOCK 2500 ahape: 5100 cash, 81,00

eAl, can be ralsed or
ETAramlee  {hem,
1. 8. DRies,

tomard the steecing wheel on anpy
Iwerel withont lenving the =eal, Wae
bettor get owr clrendnr bwwefore ordering.
Hnplsied &t.. Chicagd, T

TIREE—CLINCHER  CASINGE-28x00,
FUL00, tube £00: 5055 E14.060, tube 225 H0x3ie 1700,
ribe ERTH; I2xdtE F1RAG, fube 2400, Hingle tobe tires,
S0xTL,, BD,HN  2HxILL, $10.00; FEx®, EIZO0M G oor 8 lugs.
Other =lzea shipped privilege of examination. Cash Buay-
pra’ Aute Bupply Co, Tea Angeles, Cal., and W. Vander-
peal, Epringdiehl, Ol

Elion;  28xb

MOTOROYCQLES

memth,. WE bel 2 per cent monthly,  Order now, T, A&,
Johneom, 3144 Stelner &i., #fan Fronelseo, Cnl

BUILD & E5.00Hr DUEINESS in two vears. Lot us &tart
yo1 Im fhe eollecsilon baslness, o eaplie] peeded; M
field, Wea teach secepis of oollecting money ;. refer bosl-
nesd o you.  Wrelte today Tor free polnters smd new plan.
Amecbean Collectlon Serviee, 101 State, Detrait, Mich.

“THE MARTER KEY"™ bas polufed the way to financlal
independence §o many., Perbaps It bhas o message for you.
I will k¢ glnd do seml you o eopy together with a wery
valuable conteact withoat eost or obligstlon on yoar parct.
If interesfsl. addresm W, A, Grasdenherger, Brerelnry,
18 Lilggett Pllp.. 85t Louis, Mo,

5-HP, IMPORTED FEENCH muor Blercle, in PII"T'!ll'I:It
copdithon for BE600. 53 Norweod Ave., BDoffale, N. X.

FINE BTRINEES In Chas, E. New Co's Alr-Ship Adwver-
tiging. Hee Inrge advertisement {his lssue,

Please Wemntion Popriar Mochanics
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G. EESTROM, Conzulting Maring Englneer and Mechan-
jeal Deafizmamn, Complets deslgis and speclfications  Fur-
ndsbed for all elosses of steam Jaunch aod  sotcmobile
machimery.  Agent for steam engineering specinities. 814

Stevens Building, Detreit, Mich.

MY NEW STORE meceesity = I.-r-|:|:r'r 11|u.r|. n telephoae.
Bplls beiter dhon eash ceglsters or senles ever solid, Sells
for E50 o E10W00,  Your abillty plene Jimitg your poessl-
paliides.  Halesmen, Tertltory Managers and Local Agenis
wanted. Hef. Firsg MNedlonnl Bank, Chicago, M, L. Pli-
nere, IR5-180 Lake BL., Chicage.

FATENTS FOR BALE

PATENTE SO0LIN, Cooperptive plan.  Pacticalasre free.
lien, Mocombssr, H1 Diekey Bldg., Uhiengo.

Folk SALE—Ouiright or on royalty: U 5. Pateots
Alaued] anil TEEAHL, covering o double bkt safety door lock.
& lever conmecis tle two loek Bolts In soch o manner thet
when oe I8 locked the oot cangol Be locked Q01 the St
bolt Is unlocked. Oply ope keybole to each lock bolt. A

fixed =tuh key erlnmm |||.1||:|1|Ir~r-:l. locking 1he Dalt. No gas
imjecting or No¢ Eltklllu:. racllcal,  For further infor-
metlon address Glin Berry, u: sharg, 1L

A YALICABLE Ellipsograph for  eale.
atented In Upited Siates, Canada sand Erglaml, This
patent I8 sure f make = fortumne for souse one, as (lhepe
l#2 modhing ke It In the world. WL sell righis for
Uiplted Stafes and Capmdp, Do pol mEs I||.|F_1||.I|I-|ll'l1ll'.'|kl:;|.'-
Cnll or pddress us for full portieolars. B, Kasls & Co.
il Tacema BHIE., Chicago.

PNV ENTION,

FiR BALE—Patented Auwto-Hlpping Devles for automo-
bille wheeks.  Cheape i soll  imeEnedsa rely, Adiflpess, Hox
167, Barghill, Ohklo,

+ Hepalred, boaght,

MACHIMNERY FOR SALE

FOR 8ALE—Conerele blork mnchimes, 200 to 1600 eube
mixers, §=0; der molds, §3 to §48; sulocmaife tampers,
g0, Proctor BHros,, 1316 HA 2t., Wilmetie, 110,

STEAM AND POWER PUMDPS, alr compressors, tu;:lma.
sold, exchonged. Welle us ¥UF wanis,
TllE E'1.'|Il'l|:l bop, 32 N. Desplainges Hi.,
MaonToe T,

We will r.q1|:|.1'
Chicago, 111

Folt SALE—Epglne lnotbe, swi g im,, tekes 25 o
bLigtween centers. Complege 'I.'.'il:hnf!‘ll pel chouge gears to
el all akge Thremds, L 40 ln: price only §6L6D,  Ad-
e L., F, Graomes & Soos, Allemtown, Pa,

PUMPS| Of Every Deseription—gaitatle for Home and
Faciory use.  [llasteated Catalogne Free, H. E. Trotman,
Jll N. Third #t,, Philsdelphia, M.

GAR AND GASOLINE ENGINES. Doth nsed and mew,
in statlonary apmdl marises, ALl slpes and mony mokes,
from 1 fo 160-hp,  We save you B0 o HELR on (he cost
of mew engines aod glve yon the same goarantes, Wa
soll pew engines cheaper thap yol can buy the same mnkes
In your own eity.  Colborine Mg, Co., Gas Englne Experis,
K, Tediapa Bi, Chicogo,

FOR 2aALE CHEAP—Complete eqoipment of large wma-
chime shop.  MUlers, lathes, pladers, grlnders, screw mos
chines, radlal Jdeills, dreill presses, ete. Alse I8x42 Corliss
englor aod o ot of others, diferent skees.  Bodlers, pumps,
cimpressors, e, The Adams Machipery Coo, Warshouse
nnd Yards LIET-41 W. I35tk St.. Chleago, 110

FOIk BALE—Complete sets of casting for umruruﬂ :lull!uru
or doeylinder, vertical, water of aif-cooled,  Uomet Motor
Waorks, Madison asl L‘Inu. Bie., Chicngo, 1L

BoA, Ta0, Camadn  Nao,
Concrete Wall,  Fire-
Write fur clreslar.  H.

UNITED STATES PATENT Na,
108, 5. Belnforeed  Loterbocking
prool, frostpeood aml waierprool.
Bidmromdson, ML, Veenem, kb,

REEVERBIELE ATEAM MOTOH, United States Patent
Mo, B 0L, for sale fof omsb of cash oand royalty,  The
machine rums econpombeally at high or 2lw HLr:HI amld can
ke revers=ed Imstontly witbowt smy Injury witboat shulting
the throtile valve, A& working model can be seen st Pltts-
ficld, Mo==, Fur portleolars sdibress oo 3, H, 1L Beaueage,
16 Pleasant Ave., Fltisfichd, !l.la.m.

THE RALEILDIOPTICAN |p|1t'11|:|.'d Ja.u ¥. 1008}, & new
dlevice om pripcipal of the Kaleldoseopss, produces  EorgeniE
effects pever before obtndned, WL e s womdlerful seller.
Equally gosd for siof mochine or parlos entertainer, Wil
pluce on Fovalty oF sell,  Jolkn H. Here, T N, Howapl
Hi.. Boltimore,

DY NAMO—60 1., 110 volt, Westinghouse, for gas enghn
mrwer, with swltchbosrd, qulu;.ﬂ-.n-. #40. Hallmeville Aodel
& Alaching Works, H:|.|.||||_-I-l|'5||tl ik,

STEAM ENGINE—I hp.. I'Lnrl:nnljl sldo erank. new
E28.  Set, W hp., motor castings, Onished, $5. 132 barl-
zoatal cecillating stesxm engloe castings, brass, $4; filn.
falisll englne, 125 cvuntemsbolt castings, a-lneh lrnngers

#2480, Inlhe castings, d-lnch, &2.400; werticnl, % hp, &ieam
paglne, £7: fnolshed ongioe, £18: steam furbine castin
sk, BLOAY  Bnished, 27: waker wwofor enstimgs. 6-lo
£1.50; finished, $£3: yacht connon castings, 7%-lneh, harrel
brass, #2; Bodsled, §1: yackt canmen castings, 14-lneh,
Ewrnel henss, E12,  finlshed, F10; yachi canpon, 1Z3-gauge,

eaptings 4o build o machics
grroll Baw sttachment for a
Salinewille Model & MMachioe

Esregeh-lomder, secopd-hand, £5;
dreill owt of o post delll, #46;
Iimel fo 16-inch latle, B3,
Works=, Salineville, 0o,

FOR #ALE OUTRIGHT or en ropalty 10, & Patent
BOEBIT, iesied Sept, 24, 1807, for o hesl-reialner for over-
shoes,  Prevenls overshioes ull]|||L||; off of the shoes, I8
Invizllibe, For pwr-

Thisiss ol |'|!I!1||r|-l Tl slene 0F O7ETEROE.
tlenlors wildress Olln Derry, Patentee, Galesborg, 110

PATEXT DRAWINGE—Deiail snd patent drawing by
expert, Speclal doll seasom rates.  Mest of peferences.
AL I Marty, 1604 Aarquetts Bldg., Chlcogo.

PATENT ATTORNEYS

WE ARE NOT PFATERT ATTORNEYH por promoters,

biar onr hooklet on CAnking Your lidens Marketnhie® s
wordh haviag, 1t"s friee. Chieago Engincering CGompany, 1s
Ia Salle 31, Chleago.

PATENTH, £i.  Patents that protect, Thi kiod thot
iy, lllglwu[ fefeprnees.  Batlsfaction guarmnteed,  Advice
feee. A, F. Waldesburn, Jr.. Peteot Attoroey, Washiog-

o, T 02,

MARON, FENWICK & LAWRENCE, Washington, D, O,
estnblished 47 years,  Tllustrated Booklet free.  Highest
referenees.  ‘Terme modecate, |nu1[|mt sprvice. e care-
ful In selecting an attorney. misked by free
offers,

PATENTS—H., W. T, Jemwer, potent sttorney aml ine-
chanlen]l expert, &S F Bireef, Washington, D, C.; estab-
Habed 1854, [ maoke free examlisntbon and report f patest
ean e Bad asd exsctly bow muock @ will eosf.  Hend for
circalar.

BUBINESS CARDE

EVERY ENGINE workas better when packed with *Euo-
reka Packlog.' Your desler will furnish e

OTTO GAS ENGINE In firet-clace conditlon amd ranning
oriber, leoks ke oDew, F275 f. o, b Degrodl,  Ihaty Bros.,
Irervoit, Blicl,

FOUR DITEHIL 125-VOLT D. O, 2-blade ceiling fous, I
ol worklng order, £ ench.  Filrst order fakes the lot.
Ebeetrien]l Mapintenonee & Hepalr Co., Newark, N, J.

FOR SALE-=Hntchet wreneh,
all ariind weeneh foF mechanled aml FArnseEe,
Boaz, B, R. 5, Ft. Wuorth, Tex.

FOR SALE—Ome gl 50-hp. boller,

Patent Mo, 827,000, An
Emery .

a-hp. eoglne ond

Herryman Lea=s tube beatee.  Worth 0l Must sell, Wil
hll-u' B0 an cars. W, H, Maze & Co., DPeru, 1L

FiOR BALE—Here |2 a4 #na for somecne. A& complete
Buszsell threshing ouwtfit, fogetber with n Boe run of fAfty
ilayn, AMuys=i =ell, ms | have ofther loieresis o look afiee.
Write for parileulars.  Addregs Geo, W. Dapdie, Matlock,
lowa.

FOIl SALE—Two Model =tenm engieoes, morioe nnd hork-
peninl, with Flasch boller and feed pomp, 4 poomids each,
gIo.nl puiii;  deEovoli dynsme, 250 Morsisger  aisio
rpurker, 12 T, H. Grlawokl, PFark Ave, Warren, Ohlo,

FOR SALE-—2hp. Ouotboard gascline motor, can he st-
fachel te any bast In Afteen mlnotes; In good rFonnkng
opder. Have Bought a launch, Priee E500 August &
ILH hels, Fort Waype, Ind.

[-l':IR SALE—ik-borsepower horlzontal 1.uh-|:|lu:r baller. In-
Aurdnne company |2 carrging b &1 Y6 pounds pressare,
x. . Griflle, Charfeston, 111,

KERDEENE GENERATOR VALVESR Ii'ﬂ"l].III:Eﬂ- umﬂxi!
expenses of marlne of r:l:u.l!!uual ﬂlllDEI pEr eent
fonling of crlinder or valves only ocoe of it kimd oo
Hee market, Catalog fres, Il'k'-lﬂ Vaporkeer 0., Box 254,
Ht. Joseph, Mo, .
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ATTO GASDLINE ENQINE. FPoor hp, abroeocled, seeonid-

bmnd corbureter, codl, ete,  Wrlte Hoy Hoy, Gosbhen, Imil,
FiOR BALE—We Lave ilie It aml cheapest maflne
Ertors, 3 oto D0 bp,  Biasdard Modor Co,, Box ATE, Cln-

cl.'n.lm.li. {ijsba,

FOE SALE-=Donbleerlinder T:hp. Fereo maring gassline
efglae, im poonl copditlon. Reason for selling, wanl larger
one,  Priee §#0, ‘Wrlie for pacticulars. \E M. Alnuck,
Teamwllle, 110,

———
.

MANUFAOTURING MACHINERY

FOR BALE-Several 4% -hp.
Al eonddithm;  price, £330 oucl
nEgllle alemim gari= TEeskly,
poct, Conn.

Lowreipslile Bteam Lnglores,
Alsg wll kKimils of  Lasa-
1428 Nortly Ave,, BEridges-

FOR SALE—One electrle gear with mweobs, flres sl nll
:;I:nlilllﬂp'!- New, [rhos, !él.lh. I, L. Lweas, Hrbdgepost,
1.

AN UP-TO-DATE FLOUR MILT to Iet or for sale. New
and  wp toedate machisery, Corlis= eoglne, new wsiee-Dghe
ler, boater, pinsp and everyihing to ecomonles iR -
flom: ﬂlllm.ll:r almut G0 barrels per day.  Alsa bas woter
peewer right and clwoppieg outie, Wl sell for S100068H or
Peint for L0000 per gear.  Lindoer S Coo, Cazlisde, 1B,

WE WaNT for manofsciuriomg. dles, atamping, apla-
ning, costing, pleting: beve =pecinl facllities for mano-
factoring patent artleles, speclal macklioery, tools, Lxn
melal work Im all Ita branches, Let o develop Four Bdes)
el cor estlmate; I moede in melal we ma it. HNa-
flonnl Stnmplng & Eler. Works, 107-161 Jeffersom 5t
Chicagn. Se¢ display nd on p. 116,

RIFE AUTOMATIC HYIRATLIC BAM. DPomps water
by woterpower.  No attentlin: no exspense; & feot fall eles
vates water 50 fert, ete.  duarsnterd.  Oatalogue Coee.
Bife Ham Ue, 2141 Trimbiy Balldlong, New York Cliy.

WE DIUILD all kinds special machinery, nsadels, dies,
experimental work, Tlwronghly equipped to torn ost work
an ghort Bobles af ressonable charge.  Betd drawings for
eeliinaies on comiracis.  Prompt sttentlon 19 IDguiekes,
Portobester Machbine Works, Porfeliester, M. Y-

WACHINERY desipned.
api Unfon Natlnal Esnk

IMER, TiHM.E AN SPECTIAL
l‘nmslpw whope ilFawings  mode,
Hailidlng, Colnmbie, Ghio

FOR BALE

PO BALE—{mr copper
gan.00;  Mia 1 dymaie,
volis, aboat Tigre,  E50.05405
chpe pas or ppesline cogine, S2900;
hattery, MNo. 4 ®57.007 swmall, electrle car aml trocks,
£2.50; ﬁ-lllp- batiery motor, $4,007 waler motor, $1.75,
All in working onder.  Phillp Hovre, 21 Bridge 8, Palee-
som, N, J.

FOR SALE—FIfieen (rpewriters:
ahle priees. Etote make yoa prefer.
Clty, Jowa.

Eetile, ecapnelty 4 barerels,
$2.20 Elimagy oo, 280250
Lia-wialt imodor, 106 Dk, S0

Witherbee starapgs

YArieUuA makes; reasnik-
Wim, E. Dovie, Skouz

I;-’[-ﬁ CONN He SLIDE TEOMPBONE: A1 conditlen. Prlee,
E 1 J. Fhite, Biores, Conn.

NEW T-AP, STEAM ENGINE, £30; Mkhp C. & O
it} - Ep0: Z-hp, Perrell moltor, B35 Ttom electrle
trwck, $F250;  1-tom eleeirie trock, E2500:  OMdsmobdle, 270,
(thier fne barguins in electriesl mochioery,  antomebifls

smpplles and storage hatteries, Wreite oo before purchasing
pleewhere, Elerirical Maintepaes & Repaic Co,
1] g, Mework., N, L.

Hundny

AECOND-HAND, 1&hp. Folrtinnks wertical, simgle erlin-
der, special  electrle bt enghe, eqifdppeed for natocal
. My,  The Howe Seale Coo, Clevelapd, Ohie.

FOR SALFE-—Ose new G0-Mght Weatlnghonse dropamo of
miator. MMrecet cacrent,  Complels, $HLHE  Poeille Elecirie
Company, Port Townsend, Wasl,

FOR BALE—(me Shorsepower sieam antomolfle englie
mol  holber, ecmplete, wilhh (el paimps,  ganges,  ete.
Cheap.  Paclile potrle Compauy, Port Towosend, YWWash.

FOR BALE-—i:bhp. Crocker Whesler mmtor
dition. For feriber Dnformatbon addees G, P,
T3 Live Onk 8t., Zan Aontonie, Texos.

FOR SALE—Tuternailmal Corespomdence Bebaal  Bleam
Emgineering Course, pew,  Al=e Deawing ulBt pever used.
Will =11 Enth Tor $00 cash. O A, Whiltmore, Towa OloT,
Inwn,

In fine com-
Mandry, Jr.,

FOR SALE—Bound valomes af 1900 Bhap Nofes, peles 05
cepis each. Thess are hondsanely bonod In eloth, We
have only A limited pumber, =0 IF Fon wish coe semwl ypour
apdler gow, Popilar Mechanies, Fook Depl., 225 Woeehing-
jon Hi., Chibeagn, 10

FOR SALE—A 301, epesd laonch, 1% miles:  18-hp..
deorlinder motor; domble cockplt; sote wheol; worth $T00;
might cemsliler teade for slow owrcfit or d-prlnder outomoe
bile of equal valme, § M, Lofher, Alhlon, M. ¥,

FIRE BALE=1:hp. {n=nline Englhe sod Diyonmo,
JefMeraon Ave., INetroll, Mich,

Tiilite

F‘-Ellt E‘LLE b Hllr'lne Emn [ur Tattery nnd rk eoll,
$an, E;'r Ligeling, '?\u. e

FOlk SALE—Z lp. 1G-IL. enpae.
Gl copdidiom,  $oo0k 20 Clay 3i.,

ETAR 'I-'I-:III;EL}]SE RECEIVELR.
Teb il le . Doiglas & D Treell,

Urleans, L.

Tem miled  pef hatir.
Morgunilown, W. Vo

§Lo0,  Send  for
als  Elecuore, New

FUH HALE-—& splendil reclpe for the rH:IImI
ndreors,  Weu con do thls work pourself Just asm
tir wemd i out 16 be dowe.  Hend two alollars apd v.-g- -||-|J1
sepl yon the recelpt and full instfscticos, It s now 1o
mer by husilreds of  mantel dealers. The Consolldated
'-"Il:Ip|llf Ui, Arcade Bhilg., Uthes. K. %,

———a

AIR-COOLED ENGINE, threr by fhree Comi
||l-|:'I!l.-. fifty ddullars, R:ﬂl'nn Hlur:u.nul. II:I.":IIl:"'m“"d:I -

Fl.'.I'El- HSALE—14-loch by .Hl'-lml:
d-bursepuwer ges englne, §70;
sSerew-riniing kil ]lﬁ'l.l'. J'.hlwlhl type mlling wacling,
$ob; Thdey  box board mateler, §05 Bend  for  phobeg
lisse are barguios, can't b bought anywhers else fue
danble the maney. Lot of other machleery chesp,  The
K. W. Herfurth Company, 30 and 41 Cortlamilt 81, New
¥ork,

IR S&Lﬂ—hew brick blnek=mdih uhup. alock, power
mchlinery, 9reem resldence;  will sell cheap or I ex-
change for un fmproved farm §n Jowa o Alissourl,  Adress
W. W._ Htaley, !uur:u.-'. luwa.

J?II!-'II::I:I:I..JL'IHI-Y—E'”'.II:E lapllary owtiit, very complete
Tor faiel, bach-albome, and sione engraving work: ddamon
HH'«'II. mntor, shalfing, r.'ll.. Jolin Boxton, Redondo, Cal.

ELU MOTORS, 5 10 and 25-hp.. 500 velts.  Alse 50, 60
125 and 300-lght dynamos, Box 161, Troy, Obio, B,

FORE SALE—Snall I'I-Hul-rl Iy Ing-machine.
power and seiually ?"‘1‘

lamior  for metal, $i5g
neth pwing, Gofost Tied

s §i® Owil
Mo pround attashments, 25 epch

{enlny, H, Coober, Firee Ave., 8., Bealils, Wash.
HTEAM H'l'.-"i'.':.Eﬂl Tenther top, mood  comdltion l]-l}l].
Also G-hip. Masm engine, £35;  boiter, huraer, ,

merator,

completes, £, Jas. 0, .I.Tlllil Baglnaw, W, lﬁ
FOE BALE—A perfoet dish- wa..nh:l u;u:hi_ng for botels
nnd restourants; patented Mareh 4§ HI4EM @1, A

PRIeRE; §1.200 eqsh,  Address A ]'.'Iluw WMII:H', Ok,

FOR S3ALE—<Kunlitlug machine with ribbed sitachmeent,
afn wew, Hest offer tokes §t. O, H, Gramtram,

mwhn. Wie.

FOR BALE—Drawlogs, specifications; aml diagram fog
wiring for a d-dn. bore nod stroke mwarloe moter; elevoted
commutator and direct-aeting plonger pomp, $1. WiHllom
Jaymes, 45 Macsra Bi., Hallfax, Nova Seotia.

FINE HEEMINGTON TYPEWRITEHE for sale, exeellent
cufdliflon.  half priee.  Seml for sample of work? B 1.
Urutchfleld, Unlom Steck Yawnda, Theover, Cola,

FOR BALE<Mann's Lale Model |.F'I.lrl.'|" Cnteer, eort 312060
Enstman Fllm Camers, Si3xdd . cost $10.008: Ir|u1l]1|1u.rl:l

for complete beomber, Queen make, oosl $T.00:0 one prm
Flntk LHIIIHH uhlr.'lu'n.n, gevoih hens aod one  cocleeed,
&1 5,048, fomey order for £30,000 gets the lot, or will ex-

for amn engine suitalbde for motor huggy.  Addpess

change
E. .'I'! Lysle, Tomasteps, Pa.

RAILROATY TIES FOR BALID—25.0i0 whiE
them.  E. OB "'l-lf"'l.“.:l'. .H'l?";:'lrrl Sm'lru:'_ T w @ oak croes

BN 4-UNTT BPARKE COILE, new, for aolomobdle or
matne boal, Priee, E15.0H I:"HI!h i rlme- ihefn oul.  Ads
dress Aparkeoll, [ 0. Hox 381, Statkon O, Clevelnnd, (hin.

OLDE TOURING CAR. Model T: 14-ff, Duck Boat:
htpam Bonnbont, firet cless shape, Wil trode for Gaaclise
Runnbout or sell for S126.00, ¢oF ffst closs Modoregpele,
. Hendley, Woleotiville, Ind

FPleage Wention Popular Wechanics
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FOR BALE—Rabhbit nzers, 1 have & mﬂpt toe o with-
itk mm:l nr elay, no bot boxes of b-ur gn caused From

Eﬂ rlee, Gle. Alse plan mnd  blueprint for water

ealer, nnm. with pun.u;. Any macbinist or englseer can
ponslrue] e l:l.lua.r tiee, 100, Address Waller Pas-
lew, M. M., I F. i No T, lexander City, Als.

PFATTERNE AND MODELE.

WOREK dose in and ool of tewn, Dattecns and models
mede of all degeriptbomz. Wm. U. khooth, 5F W. Wash-
Imgiom Bi,, Chleago, 111,

100 BUTE TIRE., KETTLE and hodler,
Co., G011 Mpdisom Et., Chieago.

lirnham Amfo

WANTED

FirE SALE—Ume new devlinder, 4-ovele Auwio Engloe;
20-lujr.. H]1|I'||1nl.llll erank chamber, with timer, floan fesl
enrhoretor nnd I.;||.r|r||:- pttached. Frice, 8240, . F. Sparks
Machine o, Altom, I

# SAVED # MADE IN BRAZING—OM or new caslings,
Cast Iron, Stes], Hru:mu. ﬂ or Brasa, New Procoss lla'u::lnn
Qo Lhurillﬂl Welding Campaund, S

ru'! . a5
3 E-'.l' mall, ﬁ All pompounds guar
ﬂmﬂm Doaponnd Co,, Avery Ave., Detroit, Mich,

WANTED-—A cliemlee] onalytical balance apd welghis.
Addlress, F, Ferrell, Barlserrom, Olula,

WANTED—Meritcringe  patent
apenls. Elght years' experience.
Compnany, Indlanns, .

articles, We have Qi)
King Maiulactaclug

FOlk BALE or ezchange, one 10-hp, gae #ngioe, cosk
Eah0; one Hk-light 110-velt dynmamo, cost Wi; onme aaio:
mEnblle ronml gpear, cost HNL  Amerlcan Pehklishing Ca,,
Cilumbus, O

WARNTED—Flan for trieyele or vehicle, opernted by hand
air fost power, oF betl, Thomas Brice, Box (X, Natiomal
Home, Wis.

PHOTOG AR WARNTED—Novel, freak and interesting
electrlen] phitos. Must be original, with short deseription.
HEghest priees pinld. Box 107, Hyhnlis, Biss,

BALE OR EXCHANGE

FOk SALE 'l.'I'I'I: EXCHANGE-—Mnrtin E'II:|I'."|:‘-|1 Ellﬂrlnﬁ
machine, new; shp. stntionary gasoline englne;

Elipin E‘Hﬁ:hll.'. 'IHr1 ef, ole, Want &mall
A W. Epglieh, Wyootna, Wis

Pt SALE OL TRADE—IZ2hp. Winton Awtomobile, in
good rumnping order.  Bert LIJIpIum Helle Ceonter, Ohibo,
FirE HALE l:'IIL EXCHANE— :F'lrst n]n“ trlrmrrh :||1-
gtriment, for model englg oF anything nzefuol, Herman
Faeel, 102 M. Mobree Ave,, Green ¥, Wis,

FOlk SBALE OR TRADE—me l.‘v.'lll- =l r‘lﬂtun-l'lalln
fmtit with Inthe. Also one complete Metnl Mating Outiit
in god eonditlon. WD sell, or teade for Motorewele.
Alfredl Eggett, Grespwoenl, ¥is,

F125.00 TANDEM. Al
for whnt? Iarcy DBrown,

marine engine.

eandition, 40000, or exchangn
137 2. Mnlo 8. Memphls, T-Pml.

FillEk SALE-=Yerr cheap, of exchange [of lirl.'ll:l'll.-'d

modor, sfeam romabomt in good eondition, Al 10 Pork
Ave,, Adbiifn, N, Y.
Firltk SALE OR EXCAANGE—Fuor real satate.  DPatent

aof maching for molztening, pauging end afixing pesiage
#laiipeE of labels on betters, catalogues. ete., of any clee
or thickpes=. Full parilenfars of Clifdion Creawford, S0HE
Ginlirlel Ave., Sl ¥, 1.

TR N AMO,
leh.

ELECTRO-PLATING Heile  nsed,

Chieag.
W, (i, Palmer, Hart,

EXCHANGE—2-bp, wertienl boller for 2%-hp. gueolinoe
eopime. L. "F'l'vil'rlu. Nuorlnrne, Mo,

WILL ﬂl\.l, FIOvEE (AR, .nr trnde for shop tools, one
BEambler motererels in first class running order. €, F.
MeFnrinn, Poreons, Kian.

ETEREOPTICON. GAR TAWNKE aml lags;
FxH: EI00 siamp collectlom; want tent, or
Box B4, Falrfield, lowa.

Llllll:!hf PfesE,
Address,

PHONOGRAFHE.

FREE SAMPLES — Petmecky  muolti-teme
needles for Vietor, Columbla, Fonaphone, Doples.  efe.,
machines,  Tmproves the tome 50 per ceni,  Hestores wom
recofde.  Plagd ten tlhmes,  Trinl, 100, poatpald, 25 cente
Petmecky, Dept. M, 340 Braadwar, New York.

— |
phofngrah

BOYE, If vou are loterested In meclinnies, eleetrlelty,
ete., send 2 for n rear's sohscriptlon to YThe Inter-
natlomal Yooth,"  Alpl& Pub, Co.. Dept. K, Chicagoe. 1L

WANTED—Why ¥ big prloes to have your machine
wark dome? We will do It for 2he F bonr.  MNew Plilla-
delphia Machise Co., New Philadelphin, Ohio.

WANTED—Wonlworkers to know about the greatest lo-
veribon of the age. Addiess Roberlie Dowllog Gig Cou,
Hial Lascagier Ave,, Dhiladelphin, Pa.

AGENTH WANTED

AGENTS—ETS monthly.
Nine wrticles combinel.
Forshes Mg, o, [,

Metal combinatlon rolling  pin.
Lightning =eller. HAample fres,
156, Dayiton, Chiko,

AGEXRTE WANTED—Eary money selling mnlliulilﬂn
meseille prekage; ngente wanted; five sampbo
lneiroted catnlogoe free, Anserlcan H.|||||_|I].I E':.. FLIEH] 'Iil.'
Becoml BR., Mansfiehl, Ojs,

ALENTE—E300 overy  momih  selling 'n'llmlrrflu] TP|H'L"
kitehen set.  Bend for sworn statement of E12 dally profi;
cxchmsive territory,  Ouifl free, P, Thomas Mg Co,,
152 P 8., Daytom, (i

JURT T,
eraik ! landa
15 per ecent;
Lelpsbe, (o,

A mediom-priced mop. "|'| rbnml by turning
noclean; every womnn nys] sgenfs prodg
cutalog free. 07, B, Mop Co, 71 Maln Bi.,

FPEREONATL TF wol &afe an agent, semd me yoof nmime
off n eell-pddressed stnmped envelops and yon will hear
uf semething to yoor advantage. Aildeess Harvey (3. (Gross,
Fonumieinvill=, Pa,

BEAT BEEARON for Ikaviz agends now wning., Deeome
are and make mare momey than ever. We manofactore
et nttractlve, blzggest velue soap and tollet artlels coms
IMmathons, worth £1,.06L  Yon =1l faor 265 to By, FEoormdoes
prefit, Thivls Beap Co., 70 Unlen Park O, Chloago.

AGENTSR, Bbow onr housebwold arélele nnd obtnln imme-
ilinte ordere. 150 per cent profit. A trisl meanz saceess,
E, Hlker, 571 Greand Ave,, Chlcago, 111

WARNTED—Capalile apenis to handle new. high grade,
mp-to-late articles: lghinine =cllers I all homes olfices,
stores, shops:; &1 fo 810 Jdally guarantesd,
gired, PP, Thomae MO

Fromotion as-
Cis,, 162 " Bi.. Dy ton, (il

TRADE BCINDOLIE,

WANTED—hanfMenrs andl Hepale Men.  Our Aemand far
profesmionn] antansoblle engineers exepads the snpply; calle
for men of intellloener and mechanieal Bent. commeaniding
FL00 to B150 monthly, npon gradostion.  Resident oonrses,
£10 fa Henes e nilenee oonrees In eonstruetlon
amil repalr, sompleted By practical roead anid shop work at
apy of oar beanches or afilinted sehools, highly soecessfol.
At Behools of Ameriea, W42 Michlean Ave.. Chicago,

AUENTE moke VKRS pef fnonih se11ing worslerfal self
sharpening patented selesorr and ot lire, Hlehmeer

eold 20 pairs o 0 henrs, made E10: von ean do It, We
ghow yo,  Free onifit. P, Thomns Mg, ©Co, 182 P Bt,,
Ty lom, Ohio.

AGENTE ~(mr sgenfz are makine £5% to £9 preey day
erlling n mew homeehald necessity that sclle on slght., Whr
mot wou?  For partleninrs sddress FAarvey Combe, 3621
Detrall Ave., N, W., Cleveland, Ol

PLUMBERS' BUPPLIES

BAVE YOIT 25 ta [ per H'-IH‘
plnmbing and sieam gEoeds &l whalesyle to the rpmhile.
Got eatalapne.  John Hardin, % century at 4042 Cottage
firove avenue, Chicago,

PLUMEBING MATERIAL drect to condimer al le=s (han
whalezale prices. Wreite for eafalog.  Johim Hordin Ca,,
15 Temtury, 4HI Coftage Grove Awe,, Chicogoe

l"nmnrf-lr Hme wp-to-daie

ADENTE. DON'T AESITATE,
mean F25 n day.  One sgent made £22.2%5 In 45 minntes.
Eample omtft, 1% {eoste s moch mored, or particalars
frewe. ¥Yon e med have to bar aorthine.  Sowvenie Theto-
Eiamp Co., 3 F 8., Eewanes, 710

ANENTE WANTED—Automohile awners by em sleht,
e minnte Ure FPepale kIt ™o coment wmesw], DPrafite $85
ta BI8 npor dav.  It°s & hemmer,  Wreite for narctleninrs,
E. M. Woodard, 2755 W, 15 EH., Cleveland, Ohlo,

Write nt onee, It mar

Piease Mention Poprelar Meckanies
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cent un oor IS5l househiodd  arilele: lghimi
Dept. ., Blackford-Taylor |.:n|'||]|u_||;,-:: R,mmg '[;3]“"5 jﬂ'
Madison 21, Chleago,

AGENTS, MALE (R FEMALE, orerrwhers imake S Ir-'r
s
E.

ADVEETIEING SECTION

AGEN i A WEEH EASILY MADE sellin
new  palented articlkes; each oBe 4 pecesslty EE-:. n?:nrruﬁ
woman, amd n rapil seller. Moo sohense. Bample free to

I:I.IJH'I‘JH'I._ A. M., Youang & l'..a:::. Fo ] Howland Bhbg.. Chicaga,

AGENTE—Wae wint a4 man o call on dealers of wour
town or travel, We bhave a erackerinek prapoaition.  Ham-
e onpft, W (warth moch merel, of partenlars  fres,
Welsnii Electrie Mg, Co., Kewnnes, [fl,
~ WANTED—Firsl-clnsa business abillly to sofe Uhas .
Noew & Co.'s advertlzement, (hia lssie. e

WOMEN AND MEN—Elg profte; ensy work; spare time
of slendy work) clsofee of 50 ladies’ sod neen's new speelal-
thes; 1!i-_:rlhrnlau-ﬁ.-. aml §2 free offer of Falr Mg Co, I,
171, e, Wis,

AUGENTE, Btrest Men, Moll Order Houpes—The lntest ol
bl Da=ebnll novelty: S5 per cenl profbt; =ample 100, W,
B. Thomas, 4232 Michigan Ave., Chiezpa.

1IF THERE WEHRE N0 TELEPHOXNES in your terriiory
now, and you bad the exclosive right of selling them (here,
your propoeltion weuld not be a2 good as ocoe I have to
U_ﬂ't'l' rou pow, If you sfe the man or men.  Beferences
First Matfonal Bank, Chilcago. M, L. Pitmer, 153-150 Lake
31, Chicago,

MONEY —MONEY—MONEY!  That's whal you mnke
when you beeome o Davis agenl.  Best sensom now.  We
manufasinre mosl eomplete, biggest waloe sonp and tollet
artlele  combinations  with  waloalde premlums, 1%n
sellers,  Epormous proflts, TwvlE Soap Co., 70 Union Park
Ut Chlengn

SRS WHEEKLY Introdacki

anil selllng a gaslight harmer
for kerceens lamps: beantifal lght: no chimneys; dispalsle:
lagis for years; fast seller; no risk; 200 per oenl 1 1H
eEiperlenpee ot pecessary; samples fres: Leware of jmits-
thons; po braneh offlews.  Addeess Luther Manufactoring
Uompany, Dopt. 20, Cinclnoontd, Oklo,

AGENTS—=1"0rtralts, 35 cenis; [rames, 15 eentE; Bbot
metures, 1 eenl;  Bleresweopes, eomie;  views, 1 eont,
S0 Jaye' efpdlt.  Bnmples nnd catslog feee.  Consolldaied

Fortrale Co., 172 W, Adams Bt,, Chicagn,

£ PER WEEK and travellng exponsss pald by reliable
homss to =alesmaen to viglt dealersd; experlence unoecessarcy.
Parlty [, o, Chicagns,

AGENTE—E1M manthly enslly mode.  Men and women
wanied everywhere. Wo make S0 fast P«E“m Apecialiion,
ﬁ:lte for our fres gample ofer. Bcheff, 6 ‘ells K.,
“hlcREs,

WANTED—Men copable of earning hig money (o #ell
pusranteel Grocerles ot wholessle to eonspmers  aitalde
of Chicage: lstest plans; best terms,  Address F, IL Db,
Hitehieoek FI1 o, Chicage,

RESPONEIRLE MEN 'i'l-':’..."‘-l"l"[-'.l:l tr haielle {he most com-
plete &bl op-te-date lne of gasoline lghting erstems oo

market. Exclesive tercltory to right portles.  Acorn
Bross Mig, Coo, Chicogo.  Obdest, Largest and Most Pro-
ErieR] v,

AGENTE WANTEI—A whirlwind seller; 10F fo 100 ased
in ench buibling; exclusive tercltory granted.  For partles
ulars write Grieves Novelty Co., 3153 Cottoge drove Ave.,
Chleagn, 11

BUUBGELAR FHOODF-—Airestest thing of the age; windows
lockid with G-lnch apening; pet on 6 ofe Einate; send
for sample, 1% each, Ageniz wanted. Cooeodine, Dowd
& To., Woom 401 Pakl [F'I-'.Irl_._l.'_l-r:}mlt. Mirk,

ANT Agenls, machlnists, l.wrlnu.klrru, draftsmemn,
gtientlon! New and revised edition Saondees’ “Hand Book
of Practical Mechanlcs™ pow ready. Machinlst sars, ““Can't
pel aloag without 11" Best In the land, SBhop Elnks,
Beereis notebooks, roles, formulas, most eompleme
reference feblex, tooph poohlema fguered h’:r Elmpls arlih-
meefle, Valeahle Informatbon coondepsed o pocket slee.
Prlve, poatpald. $1.00, ekoth; $1.25, leather with fla
Apents make big profits. Send for st of Books, B, ﬁ:
Banndees, 218 Purchass 5., Boafon, hass,

WANTELD -Engineers, Flremen, Electelelans, Mlechanien,
ele, New Zh-page pamphilet eontaining questions asked hy
eyamining Boarda pent fres apon meet.  Adidress Gen, A
Zeller DBook Coo, 4466 W, e ace, Hi. Louks, Mo,
Estahlighad 1570,

AGENTH, $£15 A
onr Plllow Tops, Hieren Views, Poriraltsa and
Largest pietere homse on earth. No caplial
o odnys® ereddt.  ZBamples and eotalogor froe.
Willlams Co., 1218 Tavier St., Clileago,

MADE BRELLING

Frames,
requbeed.
Frank W.

WEER EASILY

AGENTS EASILY MAKE §10 per doy selllng Aute Tire
LEepalr Kits,  All autodsis buy them on sight. I:l-'ngtiuulltr-:
friomn Leon W. Herschberger, 5380 Maln Bi., Johnstown, Pr.

WANTED—Mechenkes to sl cur Ame 1 f Uallpers
T.-H!ll.. Giond pay, Address B, G, E:ﬁl‘; :E-;.L,L ll::nl':;:-l
. Po.
SALESMEN WANTED—Must be ex fenend
f::::l;;lln!mlgllng. mill and factory su pel:-. M..:E:I:ﬁ
I Ve age, ¢xperiapoe feren
Grammes & Sons, .!letutn'l'uwrl- i o
AGENTE WANTED I crery county 1o sell The Trarrae
:-I:t Haondle Pocket Knlfe.  Big mn'.’n'ﬁhj’uﬁfnfﬂf ?r:-ﬂm;;ﬁ
: F].‘JI}I} n month con b= mede. Wreite for lermns. Nowvelty
itlery Co., Mo, 87 Bar 8i., Canton, o,

§1%0 FER MONTH SALARY—Faid 1
::In.lll.]nédluhﬂel: oottty to represent Eurd:::r“ ¥ LEHEL-:::?
udlnies, Expense mopey In advapee ¢ Dalom-

bla Hounse, -7, Chlesgo,

AGENTS WANTED. Bend three 5¢ st nin
"I-'rn'rI]tlJ.ngH Winldow Fastearr: reum;rup:lm“ﬁrgf !I'.ﬂ{'-::

Mfg. Cao., Hartfurd, Conm.
e ek S S— -
_ DESIGMNING

WE DESIGY special machinerr, mnke kl .
B et ey " Sz, "We, ity liea I
' 4 L an -
pany, 154 E Hnl'leméit-.nliih’i!aﬁ'_ Ciileago Engineering
e — e e
—_—

INVENTIONS

I CRITICIZE, complete and ot | |

Idens  far  manofacisrers, :uu.m-rf:f‘.f..-m'.’ﬁ';“';&“' ety

Lomidentinl corrvspomdenice. pallelted.  Strletly A a
wntlon seeor T . -

New Orleans, ]'.I.u. oseph Alfred, W12 North Dupres St.,

BLATKEMITHE
m— S—
BLACKEMITHE yoi_are Interesied, A bad we
an expensive breal, 'Ith ms uT-_aLLi:rmI: :.r:-J:‘ILI w:i'a'i.':;‘";‘-.fn'l'
iands every heat will be a solid weld,  Alsu sovenity-five
meddern fa8y wars to do hard Jobs. Alse two coloes] bool-

trmpering charts.  Chart A explaipos anvesling sl horden.
ing, Chart B explaips tempering a1l fools fo :."FLEI:.m;:_

All for Ome [Wllaf,  Volooble ssmples free, ;
W. M. Toy, Sklner, Ohlo. pies free.  Send to-day,

PICTURES AND POSTOCARDS

TWENTY-FIVE DIFFERENT PORT CARDH given with
o Elx months' sobseription for 2% to Inrgest amid 1||1|:||-pt
i‘l’lli:l-r;lﬁﬂj'ﬁ Inlnlnllgl:r -:-r; mi't"'ll Btomps, Post Cands, Curies,

efnla, "haotogrn e, ] Y . H
Woeld. H_'uprr'll:d'l.:l!}ﬁ!'ir. viics Il Books.  Colleciors

12 VELOX PIET CARDE from your fovorlte Degailve.
f0e; sample free, W, N, Ellis, 11:|rl-:!I|h||:::-p':w e negative,

I 0 IMPORTED POST CARDE sl wholesale?  Ten
nassorted Tilallam ity views, 10e: 12 vlews of Venles, Tome,
EH““' _.L‘-i-r: I beautlful bover set, 90c: 12 Californin views

. Ome Hp stamp for . Gila Pozel, 1 :
ol i Je MMM lc‘lrlnul.plﬂ { izel. 43 Tele

“'E_HHFF.TJ:II' TO-DAY, fAnish Co-merrow,
Post Cards from yoor favorite negatlves, S each.
far disconnt for your summer  supply.
Company, Hariford, Coan,

12 PHOTO POST CARDE snd one Lefter Post made
frooa any plsotogruph for S0 eents,  All work goarantesd,
Give e o trinl order,  Acme Flote & Portralt Company,
Enst Chicagm, Imd,

ONE DOZEN PHOTO POST CARDE made from any
phatograph for 50 cents.  Yomr phaotograph cetoenss] wltl
order, postpold.  All wark guaranfesd. Enoogh sald, Give
us a trial. Photo Card Co, 305 W. 17th S, Chicags, 11

Houyenie
WEl &
Phota-Chemlesl

DRAFTING

EXCEPFTIONAL OPPORTUXNITY for enecgetle salieitors
with g@rif and =elling power. Artlels absclulely new and
gusrantecild. Trememidons seller. Evervhady hays (f shown.
e fo 32 opeofit edach sale.  Viegln 08ld awalts huostlers
everywhere.  Write today. Sandtax Co., 2000 Wahosh Ave.,
Chlcagn

WANTED— A few A Noo 1 men capable of earming
000 yenrly, to Introdoes DMeoze, the most powerfual, the
best hmt silll the cheapest Deadarizer and Thisipfeciant on
TmEense =iles,

earth, Your sub-sgents make E10 o day.
Amazing profite,  Excle=lve terrliory, godng mapldly.  Wrlte
at once. Parker Chembcal Co., 233 Market 3t., Chicago.

COMPLETE WORKING DRAWINGE foF any imechanbeal
of electrleal work perfectly and artistleally execoted.  Chil-
cepn Engleeering Company, 15¢ Lan Salle 5t., Chleagn,

METALLIC PACKING

BWAIN METALLIC PACKING for Plaion Rode and Tal
Stems.  Stram—Alr—Ammonks. FPacked pertectly.
able, efective. Bwain Lubricaior Company, 30 E,

Bt., Chicage.

e
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POPULAR MECHANICS

EDUCATIONAL AND INGTRUCTION

STUDY ELECTRICITY AT HOME-—A com
course of bome, containipg 20-page detall E, 220-page
teEl-book, 200 erperiments and over 100 pieces of appara-
tus. e, ete, only 4.6, Catalogoe P8 explains
thin and orher TE‘IIJ-'II.'H!I'H‘ offers, Thomas b, 3. Jobu, B
Ninth Ave., New York.

ARE YOU MAKING lesa than $135-3150 moothly? Me.
chandeal and Structural Dorawlng teught by eoglneers,
Graduoates In demand, Low taltion, ncluding free boks,
drawing InBtFunkents, ele.  Wrlte for cat me.  Columhbin
Correspondenece School, Drexel Blde.., Philadelphin, Po.

MONEY J.H Hu'-’kl.:‘IIEE—Ul:Lr advertisers apd readers
arn looking r new noveltles to pot o the market.
They bave Enr the right Inventlons Ko wtllity,
amusement Inll 'I\IEI.'I“L'I:I[ povelties, What have you got
that's good? Heach this fleld throogh  “The Novelty
Mews,'" 1710 Waeaklngton Ht., Chicage. Trisl 3 monihs,
25 cenka.

T'IIIDIJ SEMINARY FOR BOYS

te elecirical

An hlesl Home School

nenr Chiengo.  Fiftrslsth year,  Nohle Hill, Prioclpal,
Woodstock. T,

IV 'J.I"'H:"n- IE I‘!M["I I'FY[I:'H"; :i.r'-ll peibil well for eaey
work: examinathoi= of all kinds seon:  experl  advioe,
smple qiseslbons and Dooklet 25 desceclbing posltions aoal
telline eosbest and guickest way o seeure  them, free.
WEltE O, Washington Civll RBerviee School, Waishing-
tom. Ib, O,

FINLAY ENGINEERING COLLEGE. Kapsas City, Mo,

Bramil new stenm, elecirfe amil gone olasses;
thie omly schanl of the kind in the West,
Iig College, Kansas Cliy, Ao, )

FACTORY SUFERINTENDENTS, Foremesn aml Ikralis-
men  ennmot afford 4o ml=s oor Elide Hole Course,  FPor
particalars, write Box 455, of The Mechandes Corresponi
emie E_l:ill.uﬂ. Taekpnrt, N, Y.

GENERAL ILLUSTRATING COUNHESE, Intersatlonal 4lor-

denee Bebools,  Full pald,  Cosil ;Ill".‘-.fﬂil. sell  faor
il W. Sheahan, 124 8. 6b &t.. Fhilodelphin.

Intlse pemetlos;
Finlay Englneer-

ADVERTISING SECTION i1

SUMILLIONS ANID MILLIONS OF LETTERS are docnsed
L the wasle baskel every year, Decause of Cekr Inferior
composition sod constroetbion, Think of the vnst nmeount
of money that I8 wasted In both postige &nil statbonery.
MNow, If you could dietate an attcactlve, pedult bringiog
Ietter, »vu wounld hove very ltile trovuble demonding a
bandeoise aslary, butl, there are very fow people wha can,
The moxt exeluslve beld o Amerfca today 8 that of am
Expert Correspondent. This s ihe ml]if ficld of the honr
ihat 18 oot overcrowded, My system ls a tried oot suc-
cead, A complele sl weeks' course by neadl willl ot r
for something worth while, Wirlle day for Dall rilen-
Bars amnil rates.  The Hume School of DMetating,
Chattanesga, Tenm,

YIUNCLE 2AM™ wanits Hajlway bdall Clerks,
Carclers, DPostoillce Clerks, Clerks ar Washin
dintely. Halarbes, SO000NE  do 81 400,04
sErrywhere, soom,  Candidates prepoared free,
stloate, Dept, F, W., Hocbester, XN. ¥,

ity Mail
fom— bimie-
xnmsknailons
Franklin In-

CHICAGD, THE CITY OF GLOBICLUE OPPORETINITIES
for nmhitioas young men,  Twenty thonsamd come o Chi-
cagn yearly, Boslness pow 8 fost regainlog It mormnd
condition, Young men with n desiee to sncceed are neded.
Hend ue ome dollor and we will eend you & carefully
complled diceciory of the frme In Chleago engaped In ooy
lime |.H.II'.||III:HI:I ia which yon are intercested.  Specify
your line. ‘e nlso furnish on request, witbont additionn]
ehia E ﬂurln a perhed of theee owopthe, nfofmation oon-
[ ] g aid lodelng bowses, cluhs amd gyme
I1ﬂ.ldl:|l:l:|l :n:lgut schools, ete.  Address, Chleago Informstlon
Bervioe, 170 8, Clintem Bi.. Chicago,

A YEAR'E SUBSCRIPTION tuTthln- magazine aml othera

free for o few minotes” work. Le Popt Co., S5 East
Thied 2t,, Moumt Yermm, N, X,
MECHANICE, Machinkets, Electrlclans, DPlismbers anil

Chauffedrs can Becane A =et Bulintd wrenehes by wrlting
for vor Hpecinl Ofer.  Hullard Antomaile Wreneh Co,
Frovidence, H. 1,

MASTER SIGN AND CARD WRITING In
Follow  Instroctions.  Slmple method.
dnller gets my Theornm

five weeksd,
Ensy ferme. One
or making sny skee letier In the

alphaber, Alahama Tesising Bchiood, _"I'r-n!.'. Aln,
ORATIONE., LECTURES, dehates, essnye, @#ic., Wrliten
to order. Particulacrs for stamp. . A. Miller, Box ZI8,

l"!‘ﬂll.ﬂd'l""l’.". Imil.

ANE TOU MAKING les= than SIZ5-2160 manthly 7 Me-
chanien]l ond Btructural Drawlng  taught englneers,
Geadesies in demamd. Low tuitlon, incloding free books,
drawing Instruments, &tc.  Wrlte for eatalopoe.  Columbin
Correspomndence Schaal, Drexel Bhlg., Philadelphia, s,

BOOKSE ANMD PERIODICALS

—_—
———]

EXPFERIENCE {F A PREETTY TYPEWRITER 1|J|'I|. X

CHICAGE. Elghty pages of typewrltten M. B, Boow
thing resl . Im™t Fail to resd his, Hemi postpaild
for 2o, rless Trick & Novelty Coo, Ikepr, A&, F148

Biate Br., Chicage, 11L

1F IT'8 FHINTED—MacDooald can supply li—Domestic
sl Forelgs poblications of every description=—Plnys—rend-

Ing amd recitation beoks—Dramatlc Joorpals sopplied by
mall. *““Cotalogae P. M. sent free”” Chas, MacDonsld, 53
Wankington St.. Chieagn, T,

ELECTHICIAN AND MECHANIC—The best pracileal
manthly magazine for all interested Im electricity amd

mechanienl work. Tllestested working directlons for Bmild-
ing dymnmns, motors, gapillne emgines, wireless telegraphy,
electroplating. elecitieénl wiclng, mechanlesl drowing, sslng

le, furniture comstroction, photogeaphy, all EKinds of
machanical wark. One dollar rearly: 2ingle tﬂll';;l' Len ceiia,
F. K. Fraprie. 1195 DBepcon Bollding. Boston, Snes

WIRE AXD WIRELEEE TELEGRAPIY. paper bindlng.
HBest bonk on saobfect. Bile, The Indostrial Magazine,
Cleweland, Khio.

MALE HELP WANTED
_— =

MAN experleneed In o1l heancles of sheet meinl dfaw-
ing and rapld prodociios of sheet metal goods ot low codd,
Must Be ahle to make complete deslgns of soggested lm-

FEmeRlE. Adldpess  Thes, . Hogn, 412 Bird Ave,

ufalo, N, T.

500 PORITIONRE OPFEN—=ales, ofce sold  techmbenl.
Partlenlare free. Write, stetlng ape, expericones and locss
tlom  desiredl. Hapgoods, 306 Brosdway, New York, oF
1000 Hartford Hldg., Thieaga.

CHAR SALEAMAN WANTEIL

Experience unBecessary.

E1i. 0 r momth amid expenees,  Prerless Clgar Co,
Toledo, Fhic o -
FORITION WANTED-—<Flomber, 17 rear® experlence.

Foremnn of (en men 4 Fears,

Jaz, A, MeUhrsney, Keakuk.
Toiwa, ’

MEN—IMN'T ADUEPT ANY HIXD OF work untll youg
leear froan uwa. Make S10 per day sellipg the guickest
seller on earcth; I100HED @&old §o Minneapali=z; new acticke;
new plan; coste T ernts, sclls for 20 oents: send § ewnts
fof two samples, Domestle Mg, Uo., Desk 0, Minseapalis,
Minn.

LUBRICANTE

LUBRICANTSE, ashestos, graphite snd mics camidles for
e pulleys and shafilngs; ne Jdelp; wo Jir; eromomiesl,
Zwnln Lubrieator Coo, 280 B. Laoke 8t.. Chicaga,

CQEMENT

IF YOU WANT the best information om cement and
pomerete consiroctlon,  subserlbe for  Cooérete, leading
coment amid concrete monthly.  Sample ecopy, 10 cents,
Conerele, 135 Newberry Bhilg., Detrolt, Aich.

4 WHANGDOIDLE CONCREETE MIXER.

laml or horee

power,  laml power cosi, compleds, shipped $5.060; or
lineprint, mailed, §1.00, Bauil yourself. Bntisfacilom
guprantesd, New Dorp Comerete Machine Uo,, New Dorp,

New York Cliy.

WONDERPUL BINTLDING MATERIAL-—={rment, Be In-
formed,  Bend e for sample oopy sand premiomn offer on
great menihly, only £1 per yvear, Cement Ees, Monmd-
nock Bldp.. Chleaga.

LAND FOR SALE

FOIR SALE-=160 geres beovily timbeced lond In Polk
Caiimiy, Texn=:; FIOMHF per aees, I (@aken sm., OO, AL
I'edersen, Spring, Texns.

Falis 1N ARKANSAS—lhenp, about one  bundeed

nilles west of Memphle, Tenn.., foar mibes from  thelving
town (and less than five miles from eonl rodlrond lhll‘l]lllrlj:'
poleth, with two dwellings and other haildings a1 £1200

wr pere, by a vletim of the panle. F. W, Balmon, Duap-
imgton, lowa.
FORTUNE IN FIGE—EIZ590 per month =eonres  five

arreg Emyrna Figs, We plant groomd between irees o
ather erops, and erodit you foll reterns which #honld eaver
yaur paymente nfter first FOAT, Froe bookled aleag 0
vulture shows possihilies ogwenn B prmall Investors.  Call-
fornin Form Predocts Co,, 517 Bee Bldeg., Omohs, XNeh.

NEW GUTLF COAST LANDE—Near Gulfport. midwny of
Maohile amd Mew Orleans. Troe gorden spot of the Booihs
Iand, Ten-pere ““track™ farms st fale prices and ferme o
pult men of moderate  WeATE, FoF  progosition. nddress
GZea. H. HeafMord, 277 Desrborm 8t., Chieago, LI
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POFPULAR MECHANICS

B

REAL ESTATE

CALIFORNIA HOMESEEKERR' BARGAIN—Full bearlng
Almond Ckrehnrd, 10 acees, interplomted with Tokny, Eme-
peror, Morocco vines: hard Anighed honss, wisdmill, harns,
wleck, Implemenis, everviblng complete, KEeason forf sell-

img. Charles J,. Schmid, Dept. 4, Folson Clty, Cal.
CAXH for your iﬂmpﬂu wherever Ioeated; for qulek
eale, #end ddeserl o &l price. Northwesiern DBuslbess

Agency, Minmeapolis, Minn.

RAZCOR GHARFENING

MEBCARDELDI GILLETTE RAZLDIE
AB DEW, BankR =AY Erter,” A two centd the Bade,
rour addregs. We gsnd you cuar malllng wrapper.
wilpe On,, 2400 Eenrfeita Bolldiog, Chleago.

BLADESR made “‘good
Hemil
Eeen-

LAUNGCH AND BTEAMBOAT MACHINERY

FAFE AND SURE, therefors ROT gasoline. Economical aod

In::lﬁ -liped, thirrefore STEAM, Nothiog complleatsd or unesrtain,

(3] -:-rﬂarmmaal: copnditions, Oatklogue [rec, Marlne Ieon
Works, N, Halated Staticn, Chbssgo,

MIBCELLANEOUS

ADVERTIEING SECTION

ENGINEERS, ELECTRICTANSG, Manngers of Huperintend-
cofs—=01id yoa ever try to do something in j'l'l'lprItl lme of
work and gei stock; them =it up late al night, r-udl
beoiks, dutn, ete., trring to Gnd the infopmation that wou
put you right, and to bl Do wiser?  Next day
Y1 owonder who eould eill=hiten me on this sa :'I"Il{f

you =end me iwo dellars, | will give you the desired in-
formntbon  correctly, smd wreitten in plain laoguage, orF
pketelssl so that yoo can aidlerstaml . it.  Am conBident

I ¢am =apply yoiuf wanls,
void dill mot et your money's worih,
promptly.  Addeess (lew, W,
2dth Plaee, Chicago, 10,

Glive me n tclal. If you ihlek

I will refund it
Hicharieon, M. K., Z1E1 W.

JENREY SHETO I}]mmmlng toy), 10z  Pumzle momey
Ih“l‘;.':' IILE:-J China and Japan (gnme), be. Box 204, Cape
. M. L.

ETORM-PROHF LIGHTERE, will Iight eigars In sirongest
wind.  direafest Inventiom. ' Bample, 5 Grealer New
York Merchandisse Co,, 209 E. @ch 56, New York.

MARVELOUS INVENTION for cleaning holler  fubes,

ght man makes mackine esrn big moosey, Excloslve
‘THH?TIE emall cost, Write, Fred Clark, 30 Anm Bi..
SEW Tork,

ACETYLENE USER8. Aleo High
miore Light, proflit and satlsfaction,
cnly. {For homse Mghtd
Hurner o, Clhatiandsoga,

Eflicioncy Burners,
Hamples feee b dealers
exclusively. Amerfoan Lave
PE,

"GEE WHAT A NOISE!

Where b Fou b that gan
cannon#**  “biade it. Feding :

anyone can, by sending 25 cenls
(lilwrr for drawing amil Insiroctions.””  Cheaply mpde npnd
rfoetly harmless. Gab bhosy now, for the Fourth of Jduly
1"t far -tlﬂ.. Adilresd Mech, DEawliing Oc, Daveppart,

Towa,

EBETEEL E.&RIIE-TICEE O STRAIGHT-EIGER: perfecily
sitrnight nand meeurnte, grodonted to sixteenths.  Flgures
vory large and CIOAT, }.rrrf mechanle,
prioter nDeed=  ihis excelleal ol |"|']L'I." I:I-I::I{ §1.50,
Ebecirobronzr plated, rustproof aod bright ss pold, prles
$1.75, Worth doable the pekes, Expeess chorges peepald
for a Mmlied time only, Meper-lack propositlon.  dGeorge
W. Unmnger, 121 Chestout S5t Columbiss, Tnadiana,

BPECTAL MACHINERY DESIGNED—Yoor ldeas
oped, deawings made,  Box 134, Paterson, N, J.

MAPLE BYRUP—_Faney Vermont make.  Soll direct
from prodacer fo consemser,  Gaaranteed alsolutely poee,
full welght, fpe mwaple fAaver, In gallon cans, packed
In crates of 5 gpallone apd 10 gallons esch, Cash prices,
n gellops, $6.0; 10 pallons=, $1200 F. 0. B (One

idrafrsmnon  amil

derel-

gallon, Ly ezpeess, £1.26, Leennrd L Biory, Enst Falp-
feld, Vi,
MAaKE A £ TEIT INDICATOH, Rloepeint ploto anil

portleulare, 10 cents.  Ih T-H|lr\lﬂl'l w Hl:l.'l"r'l o, MW, ‘.|!'.
WILL RELL: OUTRIGHT, reasonalde aF on @ :m:rn]Tf
plon, o unigue Inveotlom. A Blg eelbef, WElle A, Kaber,
B H. 18th Be, St Joseph, Moo
BPECIAL: BABGAIN In polld tiee nutomoblle: for galck
eale, §ID0.ME  Antomoblle Supply Co., Burlingtom, Wis.

ORANGOLINE, n erful, zinee-snving compound  for
wel of JFF Lallerler. Twa charges foF WF eenis  {poat-
pabll, Elmmerman & King, 511 W, M4TiL Zi., New York
CIty,

PORMULA=For making Bloeprinte Paper, and how {0
e Jf, For making Blackprind Paper, bhlack Hnes on whife
ground. Each, ke B A, Power, Iox 280, Woeoaier, (dhio,

LUMINOTE FAINT repd in the dark, Formule, $0.060,
I Allertom, 204 W. Van IDuren 56, Daltle Creek, Mich.

MAKE YOUDI

VIiOLIX. T esell patiterrms from peouloe
alil maeters” models, anid farnish [lmsitated book of in-
alFsclions, B0 slmple That yo cannot go weong.,  Write
for Free partleulars, The FPraper Bratem, 8211 2iate 2i,,
Bngimaw, Mich.

A, & neost amniding Joke (I akes pecple Sheese).
Sr;  dozen, . Hubber soakes, 209¢: locwsts, 150 glant
1Ge. CUataloguwe of Jokes, Fozxles, Tricks, ete., for

Ewing’'s, 11 Thatcher Place, Decatnor, TII

FIREHERMEN—Bem] me 10¢ and T will semd woa gome-
thing with which you can eaptare all the flsh rom wish
withomt n=ing & net ar Noe, Framk Wnllnee, Box (52
Larchmont, M. ¥.

HAlR GROWH when onr Vacuum Cap = used & few
minntes daily, RBeni on &) daya® FREE trial, at our ex-
mensp.  No drugs or electriclty.  Stops falll Talr, oured
andruff. & postal breings lesteated booklet,  Moders
Varmom Cap Co., 081 Barclay Block, Deover, Cole.

AHOULD YOU lose yonr buneh of kers (her will be
retormed to yon I you have ope of mr German sllver
k clhiecks, with yanr name nnd nddeess stamped tlersom.
Price. D I:uuiu or stampsi.  Wm, Moorliease, 438 W, 4ih
Ht,, Plainfleld, M. T,

WANTED fo mannfactore some emall avtieles o eom-
nectlon with oar other noveltle=: nlse nre In posltbon to
place some posd peEtented petlels on the market, o tha
trade or througl oor agesfs. The Fale Mg, Co, I 118,
Rackne, Wis,

GET YOUR CHARTER in Soullh Dakota, More liberal,

TaF &hed e, Weite foF full free Information. Phillp
Lawrenee, farmerly u.f!drll!lrll seeretary, Hurom, 8. I
GRAMAPHONE, 2,00 movels, fof offers. A, Meseer,

Flat 2. 641 W. Erle 8t., Chicngo, IIL

PFROIECTOSCONE.  &Slmple and ensily  comstrocted Iam-
teen for projecting opagne ohjeets as flowers photographa,
ete,, W aereen, Fine Tor home enlerlalnmenla of leal
work o phoda Ehlil‘rl.t'lhl?hl-h_ Bepd 35 cents (allver) for
bBlueprintz. . 8. Winter, Greenville, Pa.

FLAIN AND LODGE emblrm key checks, Name, mom-
her of bnddze and pideess stamped on,  Price 25 ocenia,
Herbert Goss, P Logan Bi, Tewkslown, a,

HOWT WELL SHOW YOU. HWow 0 Clean Tracings;
Make Elueprint Paper; Make Drawing Paper Transpaeent:
Find e Expanskon of Metal=: Welght of Metals: Temgera-
Lire of Metals: Slze and Bpeed of Mallevs; Make Moste for
Lahels om (lass or Metal; Make Low sing Holdere; Holder
for Aluminpm; Make Leather or Helt Dreessing Filler for
Holer In Waood, amd anyihing else Fouo want 1o Khow.
HSend 10= In ptemps of #lver to Fat=nt Burean, 1515 Mar-
queite Hldg., Chicago, 1L

MARRY WHO? Y"YWOUR IDEAL™
aml  sepellbe plan. L. Box  §0d0,

L] a

WANTED—DPrinting peess, 8x0 of lafger, trpss, elo. Bozx
122, Olpeyville, R Lo ' '

LUMINGUE PFHOTOGRATHE that #low In the ddark:
dry mounting tssse; paper rn'n'ulh't-ﬂ gllr and ehen
mnde. Irect ANy oI, ; mll thres, ZhHe.
teirer, 1916 N, Ninth, Tt"I.'IT' ]-lll.l:lli" Inil.

PHINTINUG-—1H envelopes, Sde postpald: 100 packet or
llleeads, MWhe: 100 hasiness eards, 3%,  Bend Atamp for
calnlog TA.  Joe O, Fattersmm, Priscefon, Tod.

FLo0, 00 A MONTH simply mailing posl cacds foom your
own home In lelsore hours. Complete plan pent postpald
for 25 eents {=llveri.  Send toiday ond pddeess M, Ve
1082 M, Galveston, Tex,

Ask for omr
Depi, 6, Leaterahiee,

AP nR=

MAGIC AUTOMATIC FISH MOOE catches and holda fhe
enmeat fiah, o can laml them every time. A verr elight
mihkle &t the holt and gom have the fish, WIlI not heenk
of  wesken from long usage,  Twenly-five eonts maln o
Alampr,  Blg catalogie free.  Brown & Oo, 033 Tenth
Bireet, N, E.. Woehington, Th, .

MAKE n $50 Teet Indleator.  RBloeprint phote ssd par
tlpulars, 1. B, Tappan, Watervllet, M. ¥.

ORGANISTE, kesp FolF ofgansa In I!II"M'-EIiBF mdll!m.
linpofinnt dqueslions ans hy mimil with drawi n[ﬂ:. .
hlowing Installations,

cludes  tnning, wvoleln repalring,
ailvice to pnechazees, il Haves trememlons eXpenss,
Eulionnl Urgan Iurn-'rm!-lﬂ!'l'l nrean, Thllas, Tex.

ELECTRICIANE AND EXPERIMENTERS can  make
Transformers &6 reducse 110 wolie AL O 1o 10, E& an or
ll!l walte, My ect of sl deawinge show how. o Hle.

.0, ety 845 N, Fulion Ave., Baltimore, 3d.

Plegee Ment{on Popular Mechanics
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WIRELEs# TELEGRAFHY. Carborondum
most seusitlve g the marked,  Beewiver consiete of alucf
nEm teEleqiliiie Fecelver. conld, wire, swiich and carborendwns

recelviErs,

detectar,  Frice £ Detecior -Iunrr, $1.55 pesipabil,  Senl
stamp for elrcalars,  [ofermational Wirelesa Co,, Llna,
ENETTe

KEYLESR Lupi Lin'KS l.|l|| be placed om any  door
whthivag teula; carry iu the Irm. Everyinnly shoalil have
pae. Apenl:  wanted Nlokle |.|lu1.-|:'|] sample by il
a5 cemts. Blaosler \ul.ulu. Uo., Imillasspalls, T,

5 F NUOW I8 THE Tl.'l!lh tie moke £ & 01 'uri]l_ |
foll parflendnrs ey to ke & mecesapfy houselold ortlels

Ii.lu.l Ie wointed In every bome; 1,106 per cent protli. Sendl
"y drllh'vrr. Msrey, £ 8, Portogels-Pralele, Man,,
Canndn

COLOE ELECTRIO LIGHT BIVLES.
Gy others.  Hox 342, Rensselaer, loif,
MAKE MUNEY: [.Fq"r'EHT;!.II.."\T BAFE,
few dollars or o Tew huomilred dollars, our
we mall you feee on request, will show you bow ond where
you cun secure & safe, sure and good-paving imvesiment,
At very low prices: tlse men connested with onr enterprize
will satiafy yow of jld aafely, Welte foday. I8 M. & Ik

Ci, Denfom. Wi

ETILL BELLING eonplete

Fornuwls, 206, 1Z,-

If yoib l@ave #@
lmsklet, which

working drawings of 5. loch

perew-cutting, footpower lothe for $1. [ pow hove cnst-
ings, Priee on appllestion. W, E. Moerey, 2663 Fullon 2.,
Clhileage, 111,

ONE FEINTING PHESS, Bevenieen fonis fype.  Waolies
Ohillham. Atchi=en. Kan. .

EVERY MAN IN EVERY WALK OF LIFE shoull weaf
a suppEsery . Hammork Sanltary Buspensory s po ander

gtraps te chinfe Pries, complete with two detoehinle,
washabhles s=acks, =ilk, $1; mercerlosl T5e; cedtom, Sk
[arge, maedlom, =mall, Write for hooklel. Hygkhols Ap-
pllanee Oo, diel l@e, . lel.;"llil_._l“'!ﬂlllxn. ]
EWITURFIGERWIDRY., Thlrty-twi page lasok
o Fapld calealations, Free, Oply ook of (he kil  Gol
pae. e dlme. malling charge=. F. Malone, Flguare Fx-
paerd, Mills Bldg., 5t Lonis, Mo, L )
ﬂi.lil.l PER 144 Pl FoR MALLING or distribating olr-
ralars. Hieady work. Porilealars, 4 cemis. I P, Kioyon
Co,, Mewton, lowa, -
MECHANIUAL I selllisg shape,  Comiplote

[IREAS pisr
working drawlnge made, 1B
Every deiall perfecied op

slage. Chleago Engineering Company,
Clilenga, _ ] i

GOLD DREETEING N ALASKA,  J00HHY actes  fesied
gabil:.bearing gravel. Ricrbest placers koown, Broeck, 25
eonite par §1,  Instalmentz.  Bhoold pay §I0 for every
doflar Tovedred,  Tllustsared proepectis feee,  Yokon Rasin
frdd Dredgiog Co,, Depl. 76 Kansas Clty, Mo,

HAaSNOUFF MYSTERIER., The trie and corfect metlsml
of eseppiong from hamdeuffs folly explaipesd. T will al=a
mrmdl the great seerct of uEemirm pallock=s withoul key=,
?.L prepald.  Jos. Melonongh, 260100 Eighth Ave., Alteonn,
H.

COE WEUTEHOU'T FIRE. You man save §5 per cent of
air time, labor and fuel with the Simplex Fireless Cooker.

aya It cost I one day's time, Cosiz caly o few cenia,
Partleulars, 4 cents, B P. Kinroig Co,, Newion, 16wa,

WE ARE DERSIGNERS aXD BN DERS of Bl auio.
mutie mochimes. 18 will coxt yom pothing (o secare an edll-
maie orF adviee. Malm 165, The Bell & Howell Co., 88
Mimole 81.. Chlsapn,

ADATR BOOE BTORE. 4% E, Van Buaren St
1l. Borgnin omtabyr walled free.  Wrlte for 6 }

NFFER FEW SAMITH FPEEMIER TYFEWHRITERS, an-
dlibon and a rance perfect, $E each. Triol allowed,
Execiior, Box 106, Waterford, N, Y.

MOMEY BACK If Will's Bpot Bosp folle b6 remore
gpreass spofs Prom elothing. 26 W. PP W, {eorgetowmn,
M. f(Agents write me)

AGENTE mike kMg momey #=lllng onr @ew #2lgn letrers e
olfire window= apope fromita and glass slgns,  Amnyone can
put them ome Write tsday for free sample aml fuoll 1|_'I-ll-
tlealnrs.  Metsllle 8lgn Letter Coo. 77 N Clark &b, Chi-
TR, .

I."I.'rlhll[ll MONTHLY easlly made fltting r:r\rr'lnrlm hnet,

pn manufaciure  secarel,
to the meanofsciuring ond =ell
184 L& Balle Hi.,

Chivags,

tsorangh course hy mail.  Easily bearned.  Diploms.  Ble
demamd foF opticians. We atart von.  Free “Rookler 47
tells bow. Natlimal Optleal College. 86 Lols

AGENTRE WANTED In every counly to #11 the Tramspar:
ent Hamlle Pocket Kndfe. Blg commissbon paid. From £75
o E%00 & month san be made, Wrlie for terms=. Noveliy
Citlery i, Nao, BT Har 8., Camilon, Ohk,

AGENTE—Teackora, =tiwlents, the chinee of _"'l.lll'l'- Iife

time, Bhoed  Tor  flatlreas,  kevless deorlock,  Wilson's
fostemer, mll fast sellers.  Flve dollars dally sold expenees
ecarlly mmde. Hegln at omee.  Hpare time valuanhle.  Ther
are winners! yon ean't lose,  Information feee.  Dexter

Bipply Mo, 394 Dearlofin B, Chicags,

AGENTS CAN MAKE EIv PER 1IFAY selllng our bur
mighed mold and ellver Pelters fof offlee  windows, stope
fromts and glass slgns. Anrvome oan apply  thess letferd
by Tollowling directlons sent with each order.  Wrelte for
ol B-page Mnsirated ciecinlar, 8, H., Parrish & Co., Clark
widl Adpm= SiE, Chileagn,

EICG PPER MONTIT BATARY —1'ald werkly, Energetle
nian in each woumly to represent Haclware Dept, Lstile
Tisloe]  Bvue A s, I'.!l:|ul:||-|l money im ndvamee. The Lol i -

Lt [louse, H-T -7, I:“'Jlil_ﬂl;u
AGENTS MONEY-MAKER—Scll the “Eureka Door Koob

Hell,™ }mrl.'!'llwh New broomee metsl, anyooe can pet on.
l'l‘lllrlllv_'hl ur mgency and sample. F. B, Bloek Co,, Kaneas
¥, Mo,

.\]I‘.ll.'l.] LIRS BELIL: .’|.T BIGHT.
Make op your own goods and bhe inde
Uatalog free.  Fred Hessg o, 308
HE. .

ClHlk WITHOUT FIRE, You eonn save T8 of yoir
thme, laber and fuel with the Slmplex Flrelegs Couker. It
my= [te cost Bnoome doy's use; ool only n few cenis,

nrtleelacs, de.  H, F, Kingon Co. Newton, Towa,

LATEST HALRL "I"'I"I"'..I.: DEVICE. Aluminum .'|.|||q||r||.|gj|_

RS (o GIHES  prodlt,
milent, *It's epsy.tt
" Bamdolpls #r., k-

Uambs, Z6e,  Childl can operate.  Hodge Mfg. Co,, East
_HFl.l;.llIJ. L i
HAVE YOUU WEHITTEN BONG-PFOEMSY Ur s o el

uriglnal musle that you cas™l arrange. [ will CONMpSE BX-
cellemt musle for your poem or arcangn yonr mosie for
puldication,  Pleme,  orchestra, organ oF  velde  arrange-
ments.  FPirst-closs, bonest, expert work., @, W. Ashley,
T Clark Ht.. Chieago,

ANYHODY CAN MAKE GOOD CUTS with my simple
elne elehlng process; price, #1; speelmens aml particulars
far HI|||||||||, T. M. Ikay, Hox A, . Wimdfall, Ind,

I|'E:| I‘: CRLTY - YO0 B0 E. H'!I!' AMAILY AGENCY. Room
GiY 0L B, BExpress Blig., Chicngo,  Note—Our speclaliy—
Lhe boaks you want but can't get In yor lome Lown,

IF e in pAmt we'll get B for you't Wrlte s for mny
desired ook, We want your book Bigigess. We have all
thie mew movels, and alse all the Dew sl oblid sclentid

wirks, Aildpers ad alave,
MAKE YOUUR OWHN FURNITUHRE from oor full ales
priiterns, Mew plan,  Slmople snd easy.  Bemil fen eenis

amld 1llms-
Home Fornltars
2006 Flret Natlmal Dank Bollding, Rirmilsg-

for spmple pattern of hookrack oF eamiflesilck,
teanted eatalsg showing other plecss.  The
Pl e (o,
Fvim, Ala.

AM MAKING #s.00 {o H‘I.I‘l.ﬂ.'l weekly nb l=nar, eveilngs,

[lome=t, dlenided  business propositlon, easlly hamiled by
anrone. Mo mail-ofder acheme, Partloobsrs, Sic;  werth
£ §0 apy |lve person. Have nothing do sl o,  Isox

1. Weterford, N, Y,

MHISIESTIC T0E MAUHINE, Make ice afl home for self
amdl afhers;  cheap, peactical peoceds: eonplete directions,
S, Blake Misslon Forndture; yoo can, feom Iarge, hloe-
picinted deslpnz; ietalls, directions, Be) B Blimps,  Farms
o, Plsbirg,  Pa,

TOO LATE TO CLASSIFY.

A ta rin Pvda gee'iom dn Awg. dasne wlll be receired
as late aa Suly g Ade to be placed under desired elasmifed
head maist reack (hies offfce not later than faly 1at,

PUZELES—We have the Iargest variety In the worlid
l"ﬂnllull-_i’. foe simEp,. Ewlng's, 190 Thalcher Flace, lhees-
Linr. .

Fiit BALF—Beautitul epesorr lof, G030y fi., nf Haes
Lnke, Mirh. Grad well, Boaling. fishing, ete.  Pelvate
Eargnin for $1005; worth dowoble. Parcticolars,  Mes, 0.
Heza, 2745 Princeton Ave., Chleago,

MONEY MAKING

FFHAATTTUAT FUORMULAR of every

dhescriptiom, |lhllllﬁl:l:|" by mail, M each,. Biate exact res
guirement. Vanderveer Referencoe Doreau, . O, Station
Vaniberveer, Brooklym, N. Y.

FANUGHAMIC POOTOGRAPH, five by twenity-five Dnches,
of  Enrkl, secomid largeat <y in Oklaboma, Diepintiful.
mnldgae and Interesting, Everybody shoild have this pieture
of the rmallroad eenter of kluhoma. Photograpbers ean
get polnters off ihis pletore. Onoly fifiy cents. Challlza
Lemnld., Enbd, Okla.

FidR  “BEAMO™  weldlng compouml, 30e.

b e’ braslig compoind, e Boilh for
e Mo stomps, HoabwTg,
I-I'Il'. "-.l-'u'l'ln'll:l'1 Ave., Clileago,

plesse. Fuoll directiome, B

OET YUIR QA8 AND ELECTHIC FIXTIT IIRH &t whobe-
anle prices, aml save bhig maney, Fot them op yourself
nud BAVE @oFe mobey—Iite ey, OF gel your local gas
fitter or ebectrician o put them up for yoo, and sl save
ool momey.  Wrlte for oor ecatalogor sheets mnd  Beo,
Srafe whither you want gas only, or comblinstlon gas and
elecirie fixfares, Weslerm Chandeller Co., Mall Ocder De-
partment., 19 West Lake Bi.. Chicagpo,

FiORE BALE, CHEAD'—Englnes, bLollers, pumpsd, heafers,
nir eompreseors, blowers, fans, Inundry machioery.  From
anp bargain Ist yon can supply your wants no matter what
they are. A, L. Dnwson, 48 & Jefferson SE.. l'hl.-r-lqr.

LEARN WATGHMAKING

FORMULA
Formuln far

Faeiniad lsbla hbh\—ﬂ_p!hhl Iied unn In demand. We tssch ik
th ¥ kn a3 many months es it form i"-.n Dired s@ay with
ladioms appreatleship. Mosey saroed -I:ula wudy Pesitions secured.

Eand for
ST. LOUIS WATCHMAKING SCHOOL, 5T. LOUIS, MO.
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Here’s YOUR Chance

Voung man: YOI

[0t I,'I| nk forn r||j|||.1 &= that Iﬂi...'in'r ign't 1."-:-.1.~:|:|I'i.|.1 b SUCeEa=— 0w 7 F 75,

The tm ined man is always sure of a good paying position and rapid promotion,
while the untrained man plods away at some little job where the pay is small, the work
menial, anid advancement (1f any ) very, very slow.,

Ara you tmined? Can i do some one Lh'il:lg well?  Are Yo ]I:t‘i:] for whnt Yo
EnowP IFnol—FAerets YOUF ¢ fapree .

The International Correspondence Schools, ite preades? man-helpingr dnsitiniton in
fre wordld, were orgamzed solely to help poorly-paid, but ambitions men, such a5 you.

.. S, ‘I:r.:Eni::.g’ eialiles 1he man with little s.l_'1|{1|::-|.'ir|g totake ]Il:;-ﬂ'il_illll. it the front

ranik. [t helps the dissatisfied man to secure 8 more congenial position, It brings better
salary to the man who is ]l-.:-u-.rl'l.' F:I.III]. It other words, 1t makes men secoesgfuf

Where ML live makes nodifferenc . 1'|F1|:]I[‘l
iloea It mmas Itl.'ET what Fon o or what ¥ VLT CIreTL-

stances; the I. C. 5. can reach yom, and can i— —
help you in pone spare me, without re quiring '-TF“'“H'“'I' :E:ﬂ““""'ﬂ“ﬂ-[ “.“Ll

Heranion,
Y to leave home or Four preseng Tl{'l""' t1om. I Flenss axp Il.Ir| 'nll"' ok ferhier oilgsidan an my part,

So easy and simple is it all that almost e :‘,'!_'l';,':d'l'”',“l‘i"“"’""”’”" U g in oo
biefore FOU ATE AWATE af 1t you ace enabled to

step |.|.'|',:-1".I-':| i ]1-'-'\.11 £ 1,1.||.r'1'|-' thie pay ig i_'-:'-r_hi
the work congenial, and, best of all, at the line
of work of vour clhotee,

The I. €. 8, will charge you nothing to tell
vou abont 1t. Justmark the coupon as directed
and mail it to-day. Fow must take the first sbep.

The Business of This Place is to Raise Salaries.

Fvery mionth there 15 an average of 300 men
whovolunta r::.:,.' report 1-';||||;r_'.' increases amid betler
positions as a direct result of I. C. 8. training.

Here is jour chance, Here is the coupon.

ACT TO-DAY!

Bauk keiper

S e T
Adveribirm el Wrller
Bhow {ard Wrlter
Windew Trlmmer
Caminerelnl Liaw
Jilustrator

vl 2aryies
Ulicimlist

Testlles M1 Sapi
Eleotrlelan

Eler., Fugineer

Hrochaa” | Lralismun
Telephome Eng'eer
Elee, Lighiing Bupi.
Mechan. Englneer
e L
Brullaeary Engpineer
Civll Emglnesr
IFnIH'.; o iR ctor
irthite "] Diradtsmas
Archl tert
Tiridee Enstwess

wli i g nasre
.Hlﬂlf!: I'.-‘Ilhr'tr

rers

Please Wentton Papilar Weachandon
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MOUNTED TRAIN FLAGMEN OF
THE PAST AND PRESENT

When the first passenger train in
England took its trial spin along the
tracks of the Stockton & Darlington
railway in 1825, a horseman, bearing
a red danger flag, galloped along just
ahead of the engine to warn the crowds
of spectators, and to act as part of what
was 1ntended as a railway pageant.

On the New York Central railway
in New York City iz found just such
a flagman at the present day, but his
duty is only to warn persons, not to act
a8 part of a parade. The difference in
the general appearance of each and the
flage they carry attest to this. Every
day a certain amount of switching has
to be done on the fracks below Thir-
tieth street. A dummy engine burn-
ing hard eoal iz un=ed, and as it moves
slowly along Tenth avenue it iz pre-
ceded by a man on horseback, carrving
a red flag.

JULY, 1908

ngufﬁ

THE MARKSMANSHIP OF AMERI-
CAN GUNNERS

“Fighting Bob” Evans, no longer
fighting, but peaceful, made the state-
ment soon after his last leave from the
fleet he so successfully brought to its
destination after the long trip around
Bouth America, that the straight shoot-
ing made by the gunners under his
command had shattered all big gun
records existent, whether of the Ameri-
can, British, French, German, Jap-
anese, or any other navy.

“1f the report is given out,” declares
“Fighting Bob,” “it will cause the most
profound sensation in naval and po-
litical cireles that the world has had
for a long time. The record made by
the men at the guns was the higgest in-
dividual feature of the eruize, Every
record heretofore made by sunners has
been wiped out. 1 speak not only of
American records, but of records made
by all navies,”
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MAKING “FAKE™ MOVING PICTURES

Many people shudder, when at a
moving pieture show they see depicted

"Before and After™ in One View

upon the eanvas screen  gruesome
scenes in which men are run over hy
automobiles, or meet death in =ome

other manner just as horrible. They
try to reason out how it is possible for
the picture men to get such pictures,
but very few realize how simple a
Juggler’s trick the process really is,

In this illustration iz shown the mak-
ing of an awtomobile aceident on one
of the boulevards of Paris. The chief
actors are an antomobile and two men
—one legless—made up to look alike.
The moving-picture men take a series
of pictures of the automobile asz it
rushes along the road, then it is
stopped. The man who enjove the
privilege of four limbs takes his posi-
tion almost under the wheels, prostrate.
One exposure is sullicient for this view,
and then the legless man is substituted
for his more foriunate companion, and
the dummy lower limbs are placed be-
tween the wheels, The automobile is
again started and exposures taken. It
disappears as the legless hody drags
itself to the edge of the ecurbing. It is
all very realistic in the pictures.

SEA AIR IN YOUR ROOM OR OFFICE

It is claimed that a recent invention
makes it poszible to derive all the tonie
properties of ozone, the element that
people go to the seashore
to inhale, by merely mak- |
ing econnection with the
electric  lhight eircnit.
When thus eonnected the
machine is suppesed to |
generate ozone in  any
quantity desired. It is
inhaled by means of a
glags mouthpiece.

The many properfies
claimed for ozone include
the power to sterilize the
blood, load the eellz with
oxygen, destroy the germs |
of dizeaze and neutralize
the toxins they have pro-
duced. The machine, in
a word is sald fo produce in concen=-
trated form the beneficial effects of a
trip to the seashore without the neces-

sity for the packing of trunks, a weari-
some journey and a prolonged period
of idleness,

Mathod of Inhaling ths Ozone

Thiz last paragraph is just as the
contributor presenfed it to us, and we
are compelled to notice that along with
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the elimination of the packing of
trunks and the wearisome journey is
also the elimination of the joy of the
open air, the healthy tan, and the
amusements and freedom from care
that usually attend a trip after ozome,
none of which ean be eompensated for
by a box of electrically generated sea
air. Nor is it absolutely neceszary thai
the “prolonged period of idleness™ be
conzidered as a prison sentence.

I &
v "

HUMAN TEETH AS SIDEWALK
MATERIAL

A report from Altoona, Pa., states
that Dr. John Kinsel, a dentizt in that
city, is building a concrete sidewalk
studded with the teeth extracted hy
him during the past 20 yvears. Just

rior to the commencement of this task,
which he is undertaking personally, he
completed a perfectly round dwelling,
50 ft. in diameter, and two stories fall,
with a enpola. It was constructed of
conerete blocks, manufactured by the
doctor himself, Concrete Age iz re-
spongible for the tooth story.

STEEL LIGHTHOUSE SET UP BE-
FORE SHIPPING

— T

The large stecl
lighthouse which
iz being placed
in position on
Cape Campbell.
New Zealand,
was first erected
in the ward of
its  builder at

| Thames, New

< 7| Zealand.  As the

S fperein different parts
¢t were made they
“Eo were put together

until the stroe-
ture loomed 65
ft. above the
ground. It was
% then taken down
and the plates
and framework numbered for shipment,
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ELEPHANT KILLED BY JUNGLE
RAILWAY

The danger from wild beasts on an
African railway is graphically depicted
in this illustration. The elephant was
one of a herd crossing the Assam-Ben-
gal Railway line in the Nambor forest,
never suspecting that something still
heavier and more powerful than itself
had invaded the primitive jungles. The
collision occurred at night, derailing
the engine and delaying the train many
hours,

SHOWER BATH APPARATUS FOR
ANIMALS

A shower-bath apparatus, consisting
of a cabinet having open ends and
gates to permit an animal to be driven
in and out, has
been devised by a
North Dakota in-
venfor. In the
bottom, top and
sides of the cabi-
net i a4 series
of pipes contain-
o | ing  perforations
izs=tf through which a
liquid solution
can be projected. The streams of liguid
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girile all parts of the animal at the
game time, and with suflicient foree to
wiash the hairy hide from the center of
the stream, allowing the liquid to pene-
trate through the skin.

TWO RAILWAY CARS COMBINED
ON THREE TRUCKS

For the past few months two Eng-
lish railway coaches, converted inlo a
Awin corridor eoach mounted on three
4-wheeled trucks, have been running
regularly between London and Edin-
burgh on throngh express trains, prov-

The Biver in His Tank

ing the practicability of such a combi-
nation,

The conversion was simple, The
axle guards, seroll irons and the draw
bar and bulting gear at one end of
each eoach was removed and the head-
stocks at these endz strengthened b
meanz of 12-in. steel channels, to which
were attached brackets lapping one
over the other. A bolt passes through
the hracketz and forms the center pin
for a middle 4-wheel truck. Two
standard 4-wheel trucks support the
other endz of the eoaches.

The carz thuz transformed from

T e

POPULAR MECHANICS

standard coaches zain  immenszely in
flexibility and in ease of running, as
the trucks adapt themselves easily to
the sharpest curves, .
——
REMARKABLE GERMAN DIVER

The illustration shows two views of
a famous German diver doing tricks

under water in a glass
tank on the stage of a

m Berlin theater.  In the
; el it be 35 drinking water

land in the second shoot-
ing a ritfle while Iving
down, He recently res-
cued seven people who were canght in
a cavern by an overflow of water.

TROLLEY CARS AS MOVING
VANS

The express cars ol the electrie rail-
way line in Lancaster, Pa., are fre-
quently uszed for moving household ef-
fects. When such work i2 to be done
the cars are loaded after midnight,
driven to their destination, which
must, of course, e on the line, and
unloaded before the regnlar cars siart
running in the morning,

o Tt <1 7]

| | | | }

AT wel ail

Two Passenger Cars Running on i.'inr'_r Three Trucks
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TWIN=-SCREW GASOLINE LAUNCH

Conrtsi § Frol. 5. Nook
The Twin-Screw Gasoline Launch ** Hally -

The “Holly” represents one of the The “Zenda,” which is a 40-ft. hunt-
latest types of raised deck cruisers and ing cabin launch, 15 equipped with an
i2 driven by twin serews. Her length  18-hp., 3-cylinder engine which drives
is 40 ft., beam 10 ft., and dreaft 2§ ft. it at a2 maximum speed of 11 miles,
Her power eomprises two 13-hp. en- She has sleeping accommodations for
gines, each turning a screw. The max- five persons in addition to the crew,
imum speed of the boat is 11 miles an Her interior finish iz cyvpress and ma-

The Hunting Cabin Launch  Zends '

hour.  Sleeping accommodations are hogany, and exterior oak and mahog-
provided for six persons in addition to  any. She draws 3 ft. of water and
the crew. haz a 9-ft. beam.

FLYING SQUADRON OF FIRE-FIGHTERS

The flying squadron of the Spring- the most up-to-date fire-fighting bat-
field, Mass., fire department iz one of talions in the country., It is composed




434

of four automobiles, two of which are
40-hp. machines, each carrving 8 men,
two 3d-gal. chemical extinguishers, two
axes, a door-opener, a searchlight and
lanterns, Their maximum =peed iz 45
miles an hour,

The other two automobiles are 30-
hp., 3-seated runabouts for the chief
and deputy chief of the deparfment,
and carry the same ecquipment as the
other machines,

The flying squadron races to a fire
ahead of the heavier, horse-drawn
trucks, to try and extinguizh the blaze
before it has gained suflicient headway
to necesgitate the use of water,

O Y
L *

COLLECTING VENOM FROM THE
GlILA MONSTER

For the past vear Professor Loeh,
of the University of Pennsylvania, has
been experimenting with live gila mon-
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sters for the purpose of determining
the source [rom which their deadly
polson eomes. There has been some
uestion as to this, many believing
that the poizon was formed in the ani-
mal’s mouth from a bacterial origin.
Professor Loeb’s experiments prove
that the substance is derived from a
gland of the lower jaw. The illustra-
tion shows the somewhat ticklish task
of taking the poison from the gila’s
mouth,

g,

A CALIFORNIA SHIPYARD

A new shipvard has been built at
Long Beach, Cal.,, where ships will
take their first dip into the water side-
wavs instead of stern first as is usually
the method of launching orean vessels.
The ships will be bnilt on the water
gide of the scaffolding. Vessels built
at Great Lakes' ports are nearly all

dropped into the water in thiz manner.
— e g—

A GOLDFIELD HOUSE

Laumber comes high in Gelidfield, and
a8 the miner who Imilt this honse had
not yet struck “pay dirt,” he simply

& Ticklish Task'*

"To Be Continued'"
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lathed and plastered the walls and
moved in.  Many of the miners and
their families live in tents,

& &
L

THE PRINTING TELEGRAPH
MACHINE

A revolution in the zending and re-
ceiving of telegraph messages is gradu-
ally taking place throughout the United
States owing to the [ElE”lEL].‘ill prmtm#
machines which are being “nstalled in
the metropolitan oflices of the telegraph
companies,

The make of machine shown in these
illuztrationz haz been installed in New
York, Chicago, Kansas City, Cincin-
nati and Cleveland, and, as they can be
operated by inexperienced girls, do
away with the services of a large num-
ber of trained telegraph operators.

In sending, the messagez are

“punched” or spelled out in the Morse
characters on an endless tape, The
tape is then fed into a sending ma-
chine where a wheel moves it along and
in the right direction. The holes in
the tape allow contactz to be made
which control the receiving mechanizm,

The receiving machine is somewhat
like an electrically controlled type-
writer. Electrical contaclz made
through the holez in the tape canze
the proper tvpe bars to be struck, So
fast is this antomatic working that the
girl operators can receive and send
from 200 to 400 messages in 9 hours
with one machine, The machines
work duplex, two messages being sent
at the same time.
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REMOVING SNOW IN ALASKA

When a heavy fall of snow occurs in
Valdes, Alaska, the fire department is
turned out to elean the sidewalks.
They do it with but little exertion and
with even less difliculty. A line of

The Alaska ‘Way

hose is attached to a corner lydrant,
the nozzle iz pointed down the line of
sidewalk, and the water turned on,
The I'L"illlt i# magical and the snow
disappears like mist. One illustration
ehows a near view of the water hitting
the smow, and the =zecond the tronch
it clears.

l.—Punching a Message.

Z, =Message Going Through Transmitter.

i#.,—The Recsiving Instrument
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H. M. 5. «GLADIATOR"” SUNK BY
THE «sT. PAUL"

During a blinding snow storm off
the Isle of Wight the British cruiser
“Gladiator™ was run into by the Ameri-
can liner “St. Paul” and beached in
a sinking condition. The first lieuten-
ant and 25 of the crew were drownedl,
The *Gladiator,” on her way from
Portland to l’urtsnmuth, was steaming
glowly through the storm when the bow
of the great liner loomed up suddenly
through™the driving snow. DBefore the
course could be altered she was struck
amidships and immediately began to
fill. She was headed for the Isle of
Wight, where she sank in shallow water.
The *St. Paul” immediately backed out
of the wreckage and pwhenl up a num-
ber of the men swimming about, After
standing by for a m:buple of hours the
“2t, Paul,” whose how plates were con-
siderably damaged, returned to Sowth-
ampton for repairs. The scenes fol-
lowing the eollision are shown on the
opposite page.

& &
i

GATHERING SALT ON THE PA-
CIFIC COAST

Nature has done her part in making
the task of gathering salt -~ompara-
tively easy along the Pacific coast. At
many poinis near San Pedro, Cal., are
large level fide lands or =alt marshes.
Around or on those tide lands are built
dvkes about 2 ft. in height. With
high tide, salt water runs into these to
n depth of about 15 in. and the sun
partially evaporates it. Thiz 18 re-
peated day  after day until several
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inches of ealt is deposited on the earth
floor. The deposit 12 scraped and shov-
eled into long piles or windrows, as
shown in the illustration. It is then
dumped into cars and ta%en to the re-
lineries,

& &
i

PHOTOGRAPH OF FALLING WALL

This remarkable enapshot was ze-
cured ]'IIF-L a5 the wall began to topple
over. The mass of brick and mortar

.
i

The Falling Wall

narrowly missed burying a dozen fire-
men and  several ongines 'wur'[-:{ng in

the danger zone,

The Stiretches of White Are Banks of Salt
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HORTICULTURAL ELECTRICAL
EXPERIMENT

The asccompanying illustrationz show
the details of construction of an elee-
trical heater and the use of the same
in a hotbed heated by electricity, The
experiments were undertaken at Tur-

The Electric Hothed

bine, Ontario. by G. Hartman, the
plants being started in the hothed earh
in the spring, heated electrically,
though the plants were not brought te
maturity in the hotbed buf planted in
the open ground when danger of frost
had passed.

The electric heater was placed under
a frame 6 ft. wide and 4 ft. long, the
floor above the heater leing covered
with a bed of earth 5 in. deep and the
whole frame covered with glass. Iron
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wire was ueed for the heater wound in
coils about 2 in. in diameter, the total
of about 260 ft. of No. 12 wire being
employed. An ordinary 110-volt eur-
rent was utilized, the electric heat be-
ing sufficient to keep the earth warm
even in the coldest weather. The coils
were mounted on  porcelain  knobs
fastened to a sheet of ashestos cord, all
of the coils being connected in series
and the entire heater mounted on glass
insulators supporting the same at the
four corners.

The growth of the flowers and the
vegelables was very rapid, the plants
being large and well formed and ready
for transplanting as soon as the frost
15 out of the ground.

RUSTIC ARCHITECTURE

Nothing lends a more artistic effect
te a country or suburban residence,
whether the estate covers four or five
acreg or only half an acre, than the
comstruction of rustic summer houses,
arbors and benches. 1f a matural or
artificial pond or small lake iz present
on the property, its beanty is inexpen-
sively enhanced by the filling in of one
or more =mall izlands, connected with
rustic bridges.

In these illustrations are shown two
examples of rustic work and an arti-
ficial stone eavern in which a running
gpring 18 located. The little rustie
ghelter and the two-story summer
house are always cool and inviting
during the summer weeks,

Buggestions for Bmall Qity Parks
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PHOTOGRAPHED AS SPHINXES AND MUMMIES
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|

The Original Idea of a Photographer in Egypt

The newest thing in freak photog-
raphy in Egypt 1= posing for photo-
graphs in eardboard sphinx molds and
muminy cased, A hole is left where
the inscrutable face of the sphinx
should be, and more impressionable
American and English faces peer out
from thiz vantage upon the photog-
rapher. Exceptionally live mummy ef-
fects are made in the same way.

sl il f——

MODERN SEVEN-LEAGUE BOOTS

A walking invention known as the
“eurved shoe” haz made its appearance
in Germany and is rapidly becoming
the rage. It 12 not complicated in con-
struction, and the method of walking
is simple. 'The shoe of the advanced
foot strikes the ground with its hinder
part, and then, the other foot heing
raised, the .ody rolls forward on the
curve until the front end of the shoe
comes in contact with the ground. This
motion is continually repeated, and the
length of the shoe is such that twice

the natural pace iz made at each step.
The pressure of the shoe on the ground
compresses a spring, which, when the

Made in Qermany
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shoe is raised, impels it forward with-
out requiring any exertion on the part
of the wearer.

It is claimed for the shoes that their
great elasticity as well as their length
18 responsible for the speed with which
a person wearing them can get over the
ground, and that it iz eazier to main-
tnin a perfect balanee than it is to
remain upright on a bievele.

HOLLOW CONCRETE TELEGRAPH
POLE

The latest type of telegraph pole has
a body of concrete and is hollow. This
makez it light but does not
g || impair itz stremgth. The
| reinforcement of the pole
| is a steel skeleton  over
which the conerete is
poured. The illustration
. shows the comparison be-
A | tween the concrete pole and
“% | an ordinary wooden pole

and iz evidence of the 1m-
proved appearance. The
| inventor claims that this
pole ean be made for less
than the eost of wooden
poles and has the farther
advaniage of not being sus-
ceptible to decay.

o
-

RAILWAY BRIDGE AT VALLEY
CITY, N. D.

The huge railway bridge shown in
this illustration has been erected by
the Northern Pacific Railroad at Val-
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ley City, N, ID, to eliminate the heavy

grade at that place. The strneture is

4,700 It. long, and rises to a height
of 150 ft. above the river. The girders,
three of which are 101 ft. in length,
and the others 45 and 75 ft., are sup-
ported by 30 towers. The three long
girders weigh 40 tons each. The en-
tire weight of the structure is 7,000
tons,  Nearly 225,000 rivets were used
in ite construoction.
—— &
SELF-UNLOADING LUMBER
WAGON

This gelf-unloading lumber wagon
has a 3-in. steel roller mounted on the
rear bolster, and 1}-in. rollers on the
front and center bolsters. The center
bolaster rests on the reach. In the ends

A UWseful Hint

of the roller on the rear bolster are
holes into which a lever is inserted. A
fow turns of this lever starts the load
rolling and as the team of horses pulls
the wagon slowly forward the lumber
slidez to the ground. In thiz manner

)l':": .i_ '- I: 'I:'-|-|-II':E.. T ._:;-?'.'-:I:_._I' ) “""I.:F:p\: :
At ' R LR 1

This Structure is 150 Fi. High and 3,700 Ft Long
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a load of 3,000 ft. can be unloaded n
less than a minute,

ILLUMINATION AS AN ADVER-
TISEMENT

One of the most remarkably illumi-
nated huildings in the United States
i8 that occupied by a department store

5,000 Lights Burning

in Cineinnati. Owver 6,000 cleetric
bulbs are uzed to ontline i1ts exterior,
and when all the lights are burning the
illumination i& so great that the glare
lights up the sky with a reflection that
can be seen a great distanee,

—— A

DYNAMITING STUMPS

Dynamite is one of the chief factors
uzed in converting the stump landz of
western Oregon into thriving farms.
The first illustration shows a workman
placing a charge in an Oregon fir

gtump, and the second gives a clear
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idea of the result. This stump meas-
ured 3} [t. in diameter at the top, and
the charge consisted of 158 1h. of explo-
sive, 20 per cent dynamiie.—Contrib-
uted by C. (. Schnider.

TWO VOCATIONS FOR THE BLINL

In these illustrations are shown two
vocations at which blind women are
working. The first 13 a private tele-
phone switchboard, and by the sense of
touch, always highly developed in tha
blind, the girl makes connec.ions as
rapidly and accurately as her more fa-
vored sisters.  The second 18 a blind

A Giant Btump Before and &fter Wirecking
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woman taking dictation on a shorthand
typewriter. Thiz machine writcs short-
hand ¢n a tape which is transeribed
by an assistant who can see.

ANIMAL-LIKE APPEARANCE OF

KELP
- l'ourigtz, wviziting the beaches of
Southern California are filled with

wonder at the many strange forms of

Help Qouwrds from Pacific Coast

plant life washed ashore after a storm.
One of the most weird and unusual
forms is the gourd kelp, the bulb por-
tion of which is sometimez az large as
a child’s head and topped with great
spreading forked branches, not unlike
the antlers of a deer. At the base of
the trunk iz attached a tail or stalk
measuring from 10 to 50 ft. in length,

NORTHERN PACIFIC TRAIN
DYNAMITED

The Burlington Flyer, eastbound on
the Northern Pacifie Railway, was
blown up with dynamite near Butte,
Mont., Wednesday night, May 1. The
engine and mail and refrigeration ears
were smashed, and the entire train de-
railed.  The engineer, fireman and a
tramp riding on the front end of the
mail car were killed.

One illustration shows the mail and
refrigerator cars in a tangled heap, and
the other showz where the tramp and
engineer met death. The framp was
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: F:Hh by W. LH]
Mail and Refrigerator Cars
cut out of the end of the mail car with
axes at the place indicated by the tri-
angle. The place in the embankment
where the engineer was pinned by the
fender is designated by the cross. He
died a few hours after being dug out.

Sinee its establishment the Depart-
ment of Agriculture has cost  the
United States more than $200,000,000,
It has given emplovment at different
times to 58,000 experts and professors,
and issued 17,675 publications,

Cross—=Whera Enginesar Was Dug Out with Bhavels
Triangle—wWhere Tramp ‘Was Cuot from Mail Car
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NIAGARA FALLS TO ELECTRIFY
ONTARIO

Government Will String a Network of Wires Through the Central Part of
Ontario to Furnish Power from Niagara Falls to Cities, Towns
and Villages—(reatest Government Ownership of
Public Utility in Western Hemisphere

The largest and most complete sys-
tem for electric transmission ever af-
tempted, and the only public system in
the world which is provineial in size,
will soon Inaugurate a new era in the
history of the Provinee of Ontario.

After eight vears of struggle, difli-
culty and agitation the Hydro-electric
Commission of that provinee has at last
enceeeded in putting through 1ts gmdn-
tic project of furnishing

Falls, where the Hydro-glectric Com-
mizsgion will purchase power from the
Ontario Power Company. Taking it
directly from the generators of thal
fmup.un at 12,000 volts, the current
will pass to thc F:tﬂp-up transformer
owned by the Hyvdro-electric Commis-
siom, and frem that point until it is de-
]nr.'lml to the cities, towns and villages
of Ontario it will be absolutely owned

government power to all
the citics, townz2 and vil-
lages in central Ontario
from the inexbaustible
power of Niagara Falle,
The first contract with
the Commission  was
sigmed by Toronto, and
calls for 10,000 hp., the
first supply to be deliv-
ered to that ety in De-
cember, 1909,  Among
other cities that signed}y

L& HE
HUROMN
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contracts  are  London,
Hamilton, #%t. Thomas, Woadstock,
Guelph, Berlin, stratford, Preston,
Galt and Ingersoll. Toronto will pay
$18.10 per horsepower per year and St.
Thomas §26.50 per vear. The prices
the other cities will pay range between
these figures, according to  distance
from sonree of supply and amount of
power contracted for. As soon as the
lines feeding these citiez are completed
a line will be run to Windsor, 247 miles
from the Falls,

The undertaking, which is now near-
ing culmination, is a gigantic one, fur-
nishing, az it will, the power to light
vities, run clectrie railways and drive
the heavy machinery of hundreds of

amlfut,lurmg concerns.  The nueleus
of the system is, of course, at Niagara

and eontrolled by the Commission. The
transformer will slep the current up to
110,000 volts, the highest voltage im
the world at which power i1z trans-
mitted.

The main transmiszion line will run

from Niagara Falls to Hamilton. This
line will consist of two heavy circuits
on one line of towers, each eirenit con-
sisting of three cables. The cables will
be strung in a triangular form, 9 ft.
apart. The insulators will be the larg-
est and most powerful in the world.
From Niagara Fallz to Hamilton each
cireuit will have a earrving ecapacity of
40,000 hp. l'"'nmr'qm‘nth the line will
have a total carrving capacity of 80.-
000 hp., with a possibility of an over-
load to 120,000 hp. The towers will be
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GO ft. high and about 500 ft. apart,
set in a conerete base,

The main interswitching station for
the provinee will be in the Dundas val-
ley, near Hamilton. From this point
the transmission lines will form an im-
mense loop, taking in the cities above
mentioned and all intermediate towns
and villages. Such a system gives se-
curity in case of storm, it not being
likely that the whole area covered would
be under the same stress at the same
time. In ease of a breakdown on one
gide of the loop, the current could be
awitched around the other way, thus
leaving only a short portion of the line
out of commisgion. The area to be
coverad is divided into eight districts,
and in each one of these a transformer
will step the current down from 110,-
000 wolts to 12,000 volts to be trans-
mitted along low tenzion wires to the
places in the distriet.

. The provinee of Ontario has through-
out its history suffered from the seri-
ous handicap of having no discovered
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coal within its borders. In less than
18 months the great central part of the
Jrovince will bid farewell forever 1o de-
pendence upon coal as a source of
power. The project will cost the prov-
ince $3,500,000. Ontario has an area
of 220,000 square miles.
—i—ri—————

A party of musicians sailed from
New York recently as part of the gov-
ernment’s plan to furnish wholesome
amusement for the thousands of men at
work on the Panama canal.

N

BURROS CARRY EXPLOSIVES

Up in the high, rocky places where
railroad trains cannot penetrate, the
burro is still supreme as burden car-
rier. In this illustration iz shown two
trains of these sturdy little animals
ready for the start up the mouontain
gide. The burros in the first train are
loaded with heavy mine supports, and
in the second with cases of explosives
for blasting.

1

FPacking Mine Material on Burrcs
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HARVESTER OPERATED BY MO-
TOR AND PULLED BY HORSES

Harvesting machines pulled and
operated by horses or by traction en-
gines are a familiar sight in the grain-
growing sections of the country, but a
new departure iz a harvester, the ma-
chinery of which iz operated by a gaso-
line motor, although the
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horses as before. In operation the
motor is rigidly and securely attached
to the main frame of ithe machine, and
when detached can be uszed for any
other work on the farm requiring
power,

I
Ld L

According to telephone experts the
best telephone does not transmit to the

complete outfit is pulled
by horzes,

With such an equip-
ment 1t 15 claimed that
the farmer ean harvest

i
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his crops with ome-half
the horses  otherwise
neceszary, a8 by  the
usnal method the horses
not only pull the ma-
chine over the ground, |& ™ '
but have to pull hard
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enough to produce the
power to operate the cutling, elevating
and binding machinery. The illustra-
tion shows a G-horse machine pulled by
only two horses,

The motor is g0 constructed that it
can be quickly attached or detached to
any make of harvester. In attaching

it no alterations are necessary, and but
a few minutes’ time is taken in con-
necting the sprocket wheel of the motor

to the driving sprocket of the harvester.
The starting of the harvester by the
horses starts the motor. If any acci-
dent should happen, or the fuel run out,
the driving chain can be quickly re-
moved and the machine operated by

edr more ﬂmu one-thousandth part of
the energy which it receives from the
line.

&=

WATER BICYCLE RUNS ON LAND

A California youth has constructed
a water bieyele which will also run
on land. When he wishes to enjoy the
pleasure of a trip on the water he
mounts the machine in
front of his home, rides
through the streets to the
beach, and glides out onto
|| the ocean’s surface. e
|| made the machine by
= fastening a light steel
framework to the bieyele
frame and placing two
tubes of galvanized iron,
9 in, in diameter by 9 ft.
long, 4 ft. apart. Be-
tween the spokes of the
front wheel he placed
a number of thin boards,
forming a rudder. On every other rear

spoke he fastened small blades or pad-

es of tin, not much larger than a
business card. A canvas guard on the
rear wheel prevents the water from

gplashing,



436 POPULAR MECHANICS
LITERALLY “SINKING” A MINE SHAFT

By Wm. C. Richardsan

[Hea Mustrations on opposite page]

With the ]:1'[::1:1 depletion of the anthracite coal deposits of enztern Pennsyl-
vania, leaving to be mined but narrow etrata of the valuable mineral in p]:-m--.
g0 mear to rivers as o make u]ﬁilﬂl‘m]la all bt men#ilhli‘ e m‘; to the ﬂamger
of floods, the ingenuity of mining engineers has been taxed o the ntmost,

As the result of these conditions, one of the most remarkable experiments
ever attempied with conerete has been Efﬂrti'“ll, and bhas already ]]-I‘U""l!"#?[‘ﬂ B0
far a= to make suceess seem A certainty. It 1= I]Ll-f]lmg less than literally “sink-
ing” a concrete shaff near the "-:us:]uelmmm river a few miles from Wilkes
Barre, Pa., for the Delaware and Lackawanna Railway Company. So low is the
land at this peint that each spring the river overflows it, filling the shaft and
causing previous attempis at mining operations to prove a failure.

A shalt wall or caisson of reinforced concrete is being built above ground
and allowed to sink by its own weight through the soft eoil, in which are layers
of gravel. gquicksand and elay, until solid rock iz struck some 30 {t. below.
When the rock iz reached it will he quarr!ﬂ] out in the nszual way and, should
not the cotting shoe find a level resting place, it will be blocked up and all the
interstices Jmurul full of cement to form a water-tighl jemt. The total depth
of the shaft, as now contemplated, will be 800 ft.

In sinking the shaft, the first operation was to construet a stee]l contting shoe,
oblong in shape, 539 ft. 6 in,, by 28 ft. Tis outer extremity was of J-in. steel,
about 30 in. high. To the inside of thiz, about 8 in. from the botiom, was
riveted g 4-in. eteel horizontal plate, 2 ft. wide, to act as a shelf for the conerete,
which tapers from a wilth of 24 1n. at the bottom to 7 . at the top,

First a pit, 15 ft. in depth, was dug, into which the eutling shoe was placed,
the bottom of the pit heing made perfectly level to receive it. The moulds or
forms for the concrete were erected on the shelf within the shoe and the walls
bmilt in the enstomary manner {o a height of 20 1. When these became suffi-
ciently hardened the earth waz dug away fromi within the shoe, and sz the
excavation progressed the weight of the walls forced the steel cutting edge
gradually downward., By ]:|l1L'm-r the molids on top of the hardened walls and
repeating the operation, the entting shoe haz been driven down until it is ex-
pected that the entire shaft will be completed in time for eoal to be mined
next winter.

Great eare has been meeded in the operation {o keep the conmerete walls
vertical.  That is, to prevent one side from sinking more rapidly than the
other,  This required eonstant watchfulness and, when it did occur once or
twice, the excavation from the inside was increased or decreased accordingly.

In all, some 3,000 eu. yid. of conerete and 145 tons of reinforcing steel will
be used in the walls, which will be carried up 13 or 20 ft, above ground, =o that,
even when the surrounding fields are under water there will be no danger uf
the river entering the shaft,

When eompleted, the shaft will be divided into three sections, the first to
accommaodate two eages for heisting eoal, the second for a pump and ladder-
way, and the third for an upeast airway. It 1= estimated that the cost of the
ghaft will be 3200000, of which the conerete work will cost ahout 75,000, Two
powerful ventilating fans, each with a capacity of 850,000 cu. i, of air per
minute, will be installed, one for regular vse and the other for emergency cases.
Costly as the construction will be, it is believed that the mine which is to be
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developed in this new manmer will be rich enough to repay the entire expense

within two or three vears.

Concrete is rapidly forging to the front in all linez of industrial building,
and should the eonstruetion of a mine shaft in this manner prove suceessful,

and in all probability it will, there opens a new and clearly defined field.

Large

wells could be sunk in the same way, and where quicksands have hitherto proved
invincible, such construction would, it is believed, be possible.

L e w ———

THE FINEST RAILWAY TRAIN IN There are three of these in each firsi-

INDIA

The American has long been taught,
and perhaps rightly 2o, that the United
States is the real home of the railroad,
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I'-nurhlr Indiam By, (asekin,
The Bathooms Are Fine

but a passenger train has just been
placed in service in India by the =ide
of which the finest passenger train in
thizs country would not have the ad-
vantage, as far as comforts for travelers
are concermed,

Chief among the special features of
this train, which runs between Cal-
cutta and Bombay, are the bathrooms.

class eoach, or corridor saloon, as they
are called. The tops of the basins are
almost on a level with the floor and
are provided with hinged covers to keep
out dust and dirt. The floors are tiled
with unglazed encaustic tiles and the
gides are paneled to the window sills
in a glazed sanitary tile of dark shade.

The train consists of two composite
baggage and third-class coaches, three
first-class corridor saloons and a dining
car. The first-class eoaches are 63 ft.
long, 10 ft. wide, and 9 ft. high. Each
car 12 divided off into four compart-
ments with four berths to each, and an
additional stateroom at one end. The
seats and berths are upholstered in
dark green moroeco. At intervals
throughout the entire train are electric
fans which keep the air in eirculation.
In the illustrations are shown the neat
wood bonnets which protect travelers
from the seorching sun.

P 1
* *

BALANCED BEAM PUMPING JACK

The 6-in. pump of this large bal-
anced beam pumping jack iz fastened

Odd Type of Pump
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to the right end of the beam. At the
rear end iz a box loaded with sufficient
weight of stone to just halance the
weight of the piston and water.

STREET CLEANING WITHOUT
DUST

Ope of the great disadvantages of
the ordinary street-cleaming machine is
the cloud of dust which rises as it
paszes over the pavement. This ma-
chine eettles the dust with a light
gprinkling of water, sweeps it into a
funnel and deposits it in piles at the

“ Mew Broom *' Efc.

eurb. The tank and sprinkler are situ-
ated under the driver's seat. In the
funnel, which iz shown just forward
of the sweeper, 13 a spiral conveyer
which convevs the dust and dirt to the
gide. The machine is used in Water-
loo, lowa.
— r——

The grand total of exeavation on the
Panama canal during the month of
April was 3,296,096 en, yd. Thiz was
184,174 eu. vi. less than for the month
of Mareh.,

& &
e *

RUSSIAN TORPEDO BOATS
HOISTED OVER WALL

A fleet of maolor tor-
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hour, but just what their speed is has
not been given out.

A CONCRETE BLEACHING TOWER

The latest tvpe of grain bleaching
tower 18 constructed of concrete, the
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The Bleaching Tower

shelves being of wood, so that they can
e removed or repewed.,  Aeross the
bridge connecting with the working ele-
vator 15 a trough contaiming a 12-in.
serew conveyer by which the grain is
carried into the bleaching tower. As
it falls over the shelves steam perme-

pedo boats said to be the
fasteat in the world, has
juzt been completed for
the Russian navy. In
aorder to  launch the
hoata f]l{!l'.' were hoizted
over a steep harbor wall
and lowered into the
water. The hoats were
construeted to rman at a

speed of 46 miles an
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ates through the mass long lbefore the
gulphur fumes are reached. Amnother
convever at the bottom removes the
purified grain.

The experience of elevator men who
have bleaching towers runming up
through their elevators shows there is
but little danger of fire from such a
gouree, but the majority of insurance
eompanies request that they be placed
outside. The bleaching tower is used
for cleaning the dizcolored coats of
grain, and ﬂpntmun germs,  Oats are
the most often discalored on arrival at
the elevators, but by this treatment the
grains are turned out a rich yellow
color. Wheat and barley are also run
through bleaching towers when their
eondifion needs it.

—_—————————

HOUSING EMIGRANTS IN HAM-
BURG

The city of Hamburg, Germany, has
erected the buildings shown in this il-
lustration for housing emigrants who
are Toreed to wait at that port for their
sailing. By such means the eity avoids
danger from epidemics, and insures the
emigrants better protection and ecare
than they were able to obtain bhefore.

Nearly 200,000 cmigrants took pas-
gage from Hamburg to the United
States in 1907, and the list iz expected
to grow year by vear. DBuildings are
provided in a distinet section for medi-
cal examination, fumigation, bathing,
ete.  The 111.111; gection  ineludes an
Evangelieal and a Catholic church, a
synagogne, dining halls, sleeping am]
waiting rooms and a music pavilion,

POPULAR MECHANICS

LARGEST COAL BREAKER IN THE
WORLD

The huge coal breaker at Plymouth,
Pa., known as “Nottingham No. 15,
is the largest in the world. 1ts capac-
ity iz 1,000 carz of a =ize large enough
to carry an cquivalent of 7 tons of
finished eoal each, Not more than 200
ft. from the breaker is a shalt 350 ft.
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T.000 Tons of Goal Dally

deep from which one of these ears ar-
rives with coal from the mines every
20 seconds,

Here, az everywhere else, mechanical
devices are superseding manual labor.
In the old-stvle hreaker at least 150
men and boy pickers were employed,
but in this breaker a spiral coal-picking
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Palatial Quarters for German Emigrants
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machire has made it possible to dis-
pense with at least half of that num-
ber. The breaker cost $200,000,
— e —
REINFORCED CONCRETE
PROMENADE

A reinforced conerete promenade, 20
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Venice, Cal. In making such a walk
2 in. of rough eoncrete is first tamped
and wire netting spread over it. Cross
wires are land across the netting at in-
tervals of 6 in., and then 2 in. more of
concrete spread over the whole. The

top finish 15 dressed with a light eover-
ing of lampblack, mixed with a little

Building the Mile-Lang Sidewalk

f[t. wide and 1 mile long, has been
constructed along the sandy beach at

Portland eement to give it weight, and
lined off in 36-in. squares,

——l—l i——

CUTTING CAST-IRON GAS PIPE

Thiz cutting machine will cut
through an H-in. cast-iron gas pipe in
abouf 15 min-
utes, It has two
o cutting wheels of

L the nenal =1ze and
shape in the slid-
—& ing  frame, and
every other link
| in the chain cir-
cling the pipe
has smaller cut-
ting wheels. On
Caccount of the
 many wheels only
' a rocking motion
is required to do
| the cutting, and

as the pipez are

heavy a vise is unnecessary,

s i
L3 L

The German North Sea fishing boats
are to be equipped with wirelesz tele-

graph instruments.

A PLANT FOR BURNING
SHAVINGS

This plant, for the disposal of shav-
ings and sawdust by burning, differs
from the ordinary plant of its kind in
that the furnace 1= constructed of brick

Built to Burn Sharings
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instead of irom. The shavings and saw-

dust are blown from the mill to the

burners through the pipe.

" -———

HUGE LOCOMOTIVE ON MAM-
MOTH STONE BRIDGE

In thiz illustration i3 shown one of
the most powerful locomotives in the
world, on the mammoth stone bridge at
Laneshoro, Pa. The loco- |

POPULAR MECHANICS

harbor o ft. deep. The harbor will ex-
tend from the lock and dam, to be
known as dam Nao, 37, to a distanee of
25 miles upstream.  Eventually the
work of dredging out the river will
be extended on up to Pitisburg, Pa.,
and to Cairo, Ill, making the Ohio
river navigable the entire year. The
river 15 at present navigable for omly
part of the year,

motive is one of the three |
recently placed in eom-|
miegion-as pushers by the |
Erie Railway. The great
weight of these engines,
evenly distributed on the
drivers, does away with
the slipping common with |
other engines used for the |
BAINE PUTPOSE. _

The stone hridge is one |
of the famous landmarks
of America’s early rail-
road history. It was
erected in 1549 at a cost
of 325,000, and iz of
golid masonry, a quarter
of a mile long and 100 ft.
high at 1t2 center. It con-
gistz of 17 arches.

T S %
L L

DREDGING THE OHIO RIVER

The TUnited Statezs government is
Emluping out the Ohio river bed atl a
location 12 miles below Cincinnati,
Ohio, to give that city a permanent

] gy

T .

Stone Bridge Built in 1845

An smazing surgical operation is re-
ported from Berlin in which a doctor
took the perfectly healthy knee-joint
from a leg amputated from one patient
and suecessfully substituted it for the
undeveloped knee<joint of another pa-
tient.
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Freliminary Work on Cinclnnatl's New Harbor
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UPRIGHT DRAWBRIDGE

This upright drawbridge was built
standing on end, as shown in the illus-
tration. Its hase and rocker gear were

N
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Biands ITO Fi. High

construcied fivst and then the steel
Tramework joined together end on end.
When completed, the seaffolding was
cleared away and the bridge lowered
into position. It spans Swan Creek,
Toledo, Ohio.

CONCRETE ARMOR FOR
WARSHIPS

An Italian engineer haz submitted
proposals to the Italian government for
the uze of conerete armor on Italy's
new warships, A series of frials will
be made by that government to fest
the resisting power of such material.
The Italian government already owns
several conerete ships. One of them,
a 1,000-ton boat, was tested by making
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it eollide with a much larger steel ship
armed with a battering ram. The con-
crete ghip came off victorious,

A conerete armor plate, reinforesd
with steel bars, would be much thicker
than armor plate of steel, but as it
would weigh one-third less, a ship
could carry much more of it. A veszel
can pull up almest anywhere where
there iz sand, and a eoncrete ship with
a small amount of cement in storage
could easily be plogzed up, no matter
how large the hole. It has been found
that concrete buildings are almost in-
destructible, and that when occasion
arises fo pull them down, they have
to be blasted ont in sections with heavy
charges of dynamite.

il i
L -

A SCHOOL OF AERONAUTS

This illuztration gzhows the interior
of one of the instruetion rooms of the
aeronautics school in New York,
claimed to be the first in the world.
The construction of spherical balloons,

A Lecture Room

dirigible balloons, and heavier-than-air
flying-machines iz taught in conjune-
tion with aero-dynamics, which, in sim-
pler words, is the science of flying,
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ICE FROM PRESSED SNOW

Snow or Broken Pleces of Ice Placed In Maolds
Comes (Out Transparent lce Plichers, Drink=
ing Tumbleérs, Butter [Mshes and
Hollow Tubes

{Copyrighted by Dana Dudley, 1008,)

Artificial ive from water by the am-
monia process haz long been an estab-
lished industey, but 1 have 11[.1'1'1.11&(1 i
method by which I ean make ice of any
thicknes2 or shape desired lor use, orna-
ment or amusement, from snow or
broken pieces of icu, by the simple
appheation of pressure.

I discovered that a certain pressure
upon snow wet with water and placed
in molds would, when this pressure was
reached, produce perfectly clear ice in
any shape or form desired. To ascer-
tain when thiz pressure is reached I
drill pin holes around the bottom of
the mold. As the piston is foreed in,
water iz forced out through these holes.
When the necessary pressure is reached
thia water changes to 1ce threads, and
on opening the mold I find a eake of
pure, solid ice where the snow had been
but a minute before, For my own
amusement 1 have often placed a key
or coin in the snow and turned them
out in the center of the ice,

The possibilities of such a process are
many. lee only a quarter of an inch
thick ean be jammed into molds and
made into 4-ft. blocks, 15 in. thick.
Irregular eakes of ice or broken pieces
could be pressed into solid eakes at
the ice houses, In such countries as
Spain or Italy, where servanls are sent
with padded =unit cases to bring snow
from the mountains for their masters’
use, the snow could be pressed into
cakes of ice and slid down runways to
the hotels below,

For amusement 1 have turned out
many ghapes and sizes of ice. I have
made molds that turn  out 1muhlnrz-:
from which water ean be drunk, pitch-
ere, butter dighez and hollow tubes of
ice pipe. Small ices can be made with
figures or portraits imbedded in them
for individual butters at the table.

POPULAR MECHANICS

For large cakes of iee hydraulic
presses are necessary. By using such
presses four cakes can be pressed into
one, All that is necessary is {o wet
them and apply the pressure,

A very interesting test can be made
with a machinist’s vise as follows:
Take a pilece of l-in. iron pipe, 4 in.
long, and fit a pipe cap on the end.
Drill four pin holes throngh the side
of the vap or through the pipe close to
it. Make a piston of iron as large as
the gize of the pipe allows. Fill the
pipe with wet snow, jam it in solid,
and place the plEtﬂ-ll in position. The
cap of the pipe must be placed against
one jaw of the vize and the end of the
piston againzt the other. Screw the
jaws together until the threads of ice
begin to run through the pin holes,
On removing the piston you have solid
ice. Hold your hand around the pipe
to warm it a little and the cone of ice

will elip out.

[Editor'e Note:—The clalms of Ar. Dodiey
are quite possibde. B0 are o gresl many
sthers that work out perfectily in o lehorme-
tory, but prove lmpractleable on a larger
acale bBasause of oo=l Wonderful discoy-
arles have boen made, which, if they had
u-nl].r proved economical, would have revo-
lutionized existing conditions, The natwural
tendeney of two pleces of lee io froeze tos
gether iz easily demonstrated by placing
ik eoupl: of cales In om tubh of wator on o
warm day.  An ammonks fce plant, which
12 practical and mnot ]:-ml:dhmvu a8 Lo cost,
would, and to & greal extent has, remadbed
such conditlong a8 are menlioned in thiz sr-
ticle a8 pertalniog to Spain and Tialy.]

OLD COVERED BRIDGE IN OHIO

This old covered bridge at Monroe-
ville, Ohio, was constructed in 1836
and is now in almost as good condition
as when erected. It has two separate
roadways for teams going in opposite
directions,

S
‘*As Ory as a Covered Bridge"*
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In the Cyclone's Path

DEVASTATION IN WAKE OF
CYCLONE

The widespread devastation whieh
followed in the wake of the cyelone
which a few months ago swept through
Texaz, Lnuisinnu, Missiszippi and Ala-
bama, iz graphically portrayed in this
illustration. The phntt:ngmph was taken
near Natchez, Miss,

—— i —————

WORLD'S LARGEST AIRSHIP

The dirigible balloon just completed
by Count Zeppelin for the German
army is the largest airship in the world,
It is 444 ft. long, its diameter iz 50
ft., and it will be driven by three 140-
hp. enginez, Count Zeppelin hopes the
new balloon will attain a speed of 47
milez an hour, and calculates that it

will be able to travel a distance of
1,400 miles without landing. 1t is pro-
vided with searchlights for night trav-
eling, and a complete apparatus for
sending and  receiving  wireless  mes-
B ZES.
S P —

Because of the lichens which grow
abundantly on the stone-paved sireets
in Madeira, making them slippery, it

la-'p-uamhlu to use sle:ghq the year round.
— e s

WOODEN CAISSONS FILLED
WITH CONCRETE

The $100,000 pier shown in this il-
lustration was construcied with wooden
enpissons, which were then filled with

conercte,  The caizsons are 6 ft. in di-
amweter. The pier is at Long Beach,
Clal,

Mew Method of Qonstructing Pier Supports
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GERMAN NAVAL CADETS IN
TRAINING

The ecadets of the German navy are
trained in two types of vessel, one of
which iz the antique sailing ship with
mastz and yards, the other a more mod-
ern type of iron ernieer. The first type

Cadets in ths Main Top

of vezzel, although now obsolete, 18 use-
ful in teaching the four necessary
qualities of a seaman’s character, cour-
age, prudence, resolution and presence
of mind.

Pancramic View of the Big

CINCINNATI'S TWELVE MILLION=
DOLLAR WATERWORKS

A fight for pure water has been in
progress throughout the state of Ohio
for the past 10 yearz. Probably in no
other state is =0 much surface water
uged for drinking purposes, and prob-
ably in no other state of the Union have
there been 20 many  deaths from
typhoid fever and other eanzes directly
traceable to the drinking of polluted
water,

So astounding has this mortality
been in Cincinnati that it was deeided
to abandon the old water svetem and
build a new one miles above the city
on the Ohio river. The new aystem haz
just been completed at an expenditure
of nearly $12,000,000 and the new fil-

~tration syztem has reduced the death

rate from typhoid fever to a minimum.

Nowhere in the United States is
there another such modern water sup-
plv system as in Cineinnati. It is =aid
to be the most e\]mn;-.i'n.r- 'plnnt ever

built. It has a pumping capacity of
120,000,000 gal. per day and the
pumps are the largest ever built, The

raw water is all filtered by means of
chemicals and gravel beds before it is
directed into an immense gravily tun-
nel through which 1t flows beneath the
Ohio river bed to the city 12 miles
away. It took four vears to build this
gravity tunnel and about 11 years
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to get the whole system in working or-
der. The plant is vet far from being
completed in detail and it is said the
waterworks when it finally will be fin-
ished will be the model water avstem
of the world, No expense has been
spared in its construetion and the en-
vineering fraternity at large has been
traveling to Cineinnati from far and
near to get a glimpse at this modern
work,

A town has already sprung up
around the new waterworks and has
been named California after the state
on the Pacific coast. The city, whose
chief product will be pure sparkling
water manufactured from the murky
water of the Ohio, already boasts of
several thousand inhabitants.

Reservalr Cincinnati's Mew Waterworks

A Filter Room

CORING GRANITE COLUMNS

Four granite monolithic eolummns,
each 18 ft. long, and 2 {f. in diameter,
the largest in the world to be so treated,
were successfully cored and placed in

position at the entrance of one of San
Francisco's new skyscraper buildings.
The work of coring the columns was
done with drills 1} in. in diameter,
started at each end and boring in 9 ft.
Eighteen holes were bored completely
through each column, forming a circle.
The granite between the holes was care-
fully clipped away by flat-edged drills.
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Before being cored each column
weighed 16 tons, and when completed
but 8 tons. When the boring was fin-
ished the columms  were carefully
hoisted vertically, leaving the huge core
standing in a perpendicular position,

The hoisting of the columns and the
sliding of them down over the steel
I-beams which form their center was
accomplished without the slightest chip-
ping of the granite. The space left
between the beams and the ragged in-
sides of the columnz was filled with
concrete,

Instead of quarrying the columns
horizontallv, az iz the usual procedure,
they were quarried wvertieally, En-
gineers eclaim that columnz have a
greater  welght-resisting  power when
quarried in this manner, as they then
rest in their natural position.

RAILROAD BALLASTED WITH
GoLD

A report comes from the Canadian
Northwest that a section of the Cana-
dian Northern Railway, running north-
west from Sudbury and crossing the
Vermillion river, iz ballasted with “pay
gravel.” Every yvard of the gravel uszed
12 claimed to contain gold dost in quan-
titiez worth from 50 cents to $1.

THE START OF A BALLOON AS-
CENSION

PFPOPULAR MECHANICS

CAISS0ON CONSTRUCTION UNDER
DIFFICULTIES

In building a caisson 60 ft. deep in
sand at Long Beach, Cal., it was found
necessary, on account of the great pres-
sure of water and the inrush of sand,
to let the water into the caisson and to

Caisson Work is Dangerous

feed the concrete to the bottom through
the long funnel shown at the right of
the illustration. The diver, when at
work below, had hiz hand caught under
the funnel the day hefore the photo-
graph was taken. The funnel had to

In making the start
in a balloom ascension
for a double parachute
jump the aeronauts L
stand" clear of the bal-
loon, grasping tightly
the trapeze bars at the
enid of a long lead of
ropes,  As the balloon
starts to rise they run
forward until lifted
from the ground. In
theillnstration are

ghown W. J. Penhold,
the Anztralian aeronaut, and his com-
panion making a double ascension at
Han Francizco.

be pulled to the surface before the
pressure could be broken and the hand
released.
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HUGE DIRIGIBLE BALLOON COLLAPSES
Immense (ias Bag Bursts at Helght of 300 Ft.—Sixteen Persons Hurled to Earth

The most ambitious flight of a dir- [ 7
igible balloon ever attempted in the |
United States, and probably in the en- |
tire world, met with disaster at Berke-
v, Cal, on May 23, when the Morrell
airship, 450 it. ilfmg, eollapsed 300 ft,
above the earth, hurling its 16 ocen-
pants, by far the largest number ever
attempting a flight in an airship, to the
earth in a maimed and bleeding mass.
Nearly all were seriously injured, re-
ceiving either broken limbg, internal
injuries, or both. C. A. Morrell, the
mventor, suffered a broken leg, a dis-
located hip and internal injuries. Cap-
tain Penfield, well known as an Aus-
tralian aeronaut, who made the flight
against the wishes of Inventor Morrell
as a stowaway, was dragged out of the |
wreck with both legs hrul-.en at the |
ankle. '

It was estimated that not lesz than
13,000 people witnessed the ascension,
collapse and fall of the dirigible air-
ship. So many were hurt, so serious
were the injuries, and so great the
menace to those who stood near the
}[minf of ascenzion, that women became
wysterical or fainted in the excitement.

The first trouble wasz encountered
just before the flight upward was |
taken. Morrell had difficulty in get- |
ing his men to hear orders, and the '

ip wobbled dizzily from itz guy
ropes and anchorz. One end of the
bag appeared full and distended, but
the other end sagged inward and ap-
peared to be of uncertain quakity.
Finally the long cigar-shaped stretch
of canvas straightened out evenly and
appeared to swim into equilibrium.
Morrell dropped hiz hat as a signal to
let go and the men below began to
loosen the ropes. There was some ir-
regularity noticeable in the doing of
thiz and one end of the ship shot up-
ward considerably in advance of the
other. The airship continued to rise—
a strange-looking engine of flight with
the crew clinging to the canvas keel
swinging from the mesh of the gas bag.
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Left Hand Yiew Was Taken a Moment After Rupture of Bag: Note Partial Collapse

At a height of 300 ft. there was a
Eharp crackle of the bag, and a length-
wise rent appeared near the center.
The forward end crumpled up like pa-
Ftr.. and the whole assemblage of bal-
oon, engines and oceupants shot - to-
ward the earth. The flight upward
and the fall to carth again took mno
more than 5 minutes,

A horrifying medley of shouts and
ghrieks from the thousands of people
eluztered about rent the air az the
airship was seen to collapse. For a
moment it seemed that the ship and
its weight of engines would fall direct-
ly into the masz of women and chil-
dren that erowded every available ineh
of space, but they marvelouzly escaped.

The diameter of the gas hag was
36 ft. and when filled with the 485,000
en. ft. of gas which it contained when
the flight commenced, had a lifting
mpncm of at least 6 toms. Morrell
describes the ship a2 a combination of
the aeroplane and the dirigible bal-
loon. Below the huge canvas bag was
a keel upon which were mounted five
60-hp. gasoline engines. These en-
gines were placed 60 ft. apart, and each
operated 4 combination propeller and
an aeroplane. Fach engine had a spe-
cial engineer. The propelling fanz or
aeroplanes, as the inventor called them,

were made of light womd, the blades
covered with oiled silk, Two blades on
a side were operated by each engine,

The gas bag was not silk, the mate-
rial generally used in the manufae-
ture of balloons, but a sort of un-
bleached cotton canvaz, covered with a
coat of paint or varnish, and it iz gen-
erally believed that it was the weakness
of this material which caused the ecol-
lapse.

Three theoriez were advanced as fo
the immediate cause of the aecident.
These were that one of the engines was
improperly placed and caused derange-
ment of equilibrium, that a guy rope
was not cast off simultaneously with
the otherz and ceut through the gas
].'lﬂ;_i', and that the 1MI“' Was lr]lir!’lll‘ﬁ:r]}"
inflated.

Colonel Postnikov, formerly an of-
ficer of the Russian army, at present
living in Berkeley, pred ioted the disas-
ter several days hefore the flight. Dur-
ing the Russian-Japanese war he was
in charge of the balloon corps at Viadi-
vostok. His reazon for such a predie-
tion waz hiz belief that the material
nsed in the eonstruction of the gas
hag was not strong enough to hold the
volume of oas Toreed into if,

Inventor Morrell estimated his loss
at $40,000,
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THE LARGEST CLOCK IN THE
WORLD

“Big Ben,” the clock on the tower of
Westminster, which for years held the
record as the largest timepiece in the
world, and the clock on the Philadel-
phia city hall, which wrested the honors
from “Big Ben,” both pale into in-
significance when compared with the
clock which has been erected in Jer-
sev City.

The illustration gives a elear idea of
its immensity, but the figures will still
add to the impression. Its area ex-
ceeds 1,100 eq. ft. and it has a diame-
ter of 28 ft. as compared with the 25
ft. of the Philadelphia clock and the
22} it. of the English clock. The min-
ute hand measures 184 ft. and will
travel at its point 23 1n. every minute,
or over half a mile every day. The
weight of the minute hand ‘and its
counterpoise is nearly .a third of a ton
and the total weight of the timepiece
is approximately & tons. In faet, the
clﬂcE was s0 large that the makers
found it necessary to construct the
hands outdoors, and in the illustration
they are shown fastened to the outside
of the factory building.

Bet Up for Testing
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At night the hands and numerals are
vutlined with electrie lights g0 that the
time can be seen from several miles
distant.

LANDING ON HANDS AFTER d6-
FT. MVE

Foar some reason the French seem to
have a monopoly on the “thrillers,” as
alldangerous
and difficult feats
are known to the
amusement pro-
fessions, Every
year when spring
ushers in the cir- |
cus, the “Big
Thriller” of the
gseason is “Mon-

_' ,--I .l":r.'-l gienr” this, or
‘%ﬁ‘: A5 00 “ Mademaiselle ™
A vd that, in “The

:-. ?‘r "-. Leap for Life,”

Silor  some other
V| equally hair-rais-
ing act.

The dramatie, almost hysterical tem-
perament of the Parisian is always de-
manding something of this nature, and
to fill the craving some new “thriller”
18 devised in Pariz almost every day.
One of the latest iz the performer
shown in this illustration. He dives
from the seaffolding and drops 66 1t.,
landing on his bare, unprotected hands.

AIRSHIPS TO SUPERSEDE BAT-
TLESHIPS

According to the extravagant pre-
diction of Maxim, the inventor, at a
banquet given in New York, hall a
dozen battleships eannot be completed
before the demand for them will be
gone,

“In the not distant future we shall
have our automobile of the air and in
the wars of the future we shall have
our aerial battleships, cruisers, torpedo
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boats and torpedo boat destroyers,”
egid Mr. Maxim, in hiz address. *They
will be airy, frail and fairy craft, in-
deed, compared with the grim steel
monsters of the sea, but the explosives
they 1.-.|EI be able to drop will be ef-
fective,

& &
L

INDIAN RAILWAY INSPECTION
CAR

The Bengal-Nagpur railway has
turned out two of these cars for the

Blats Instead of Windows

use of inspection parties, which usually
consist of division superintendents and
consulting engineers.  The unsightly
gun shades which ordinarily cover the
gidez of Indian railway cars have been
:]i.-:»[ﬂ:-u'mi h:r' wooden bonnets or slats.
At each end of the car iz a large ob-
servation window.

PORTABLE MOTOR-DRIVEN
PUMP

An interesting electrical portable
pump is being used by an electrie light
company in Omaha for pumping out
the manholes of its conduit svstem.
The power iz supplied by a direct-

Faortable Electric Pump

MECHANICS

current 10-hp. motor. A flexible con-
necting eord 200 ft. long, one terminal
of which is permanently econnected
through the axle to the starting box,
and the other {o be connected to a con-
venient source of electricity, which is
to be found either in a manhole, in
case of making connection with the
underground system, or at a feeder or
:]1El]11 junction” box, in eage of a pole
LIDER,

&

FLOWING DRINKING FOUNTAINS
FOR SCHOOLS

The problem of furnishing drinking
water in publie schools has long been
a bone of contention among boards of
education and school commissioners all
over the country. It is conceded that
the nse of a cup or glasa is unsanitary
and that germs of “disense are often
transmitted by one pupil to others by
this method. Probably the best rem-
edy iz the flowing pedestal fountain,
which practically eliminates the possi-

Tha Water Runs Constantly

bility of the transmission of germs in
this way. The water continually run-
ning durmg the hours when the pupﬂa
are using it keeps the eup covered
and always clean. The lips only come
in contact with the running water and
do not touch the metal.

The illustration shows one of the
fountaing with cups arranged for pupils
of different height.

—_—————————

Germany is experimenting to deter-
mine whether or not a vertieal shaft of
light ean be seen a greater diztance than
a horizontal flash, with the idea of so
equipping its lighthouses, if such proves
to be the case,
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THE COTTON SEED OIL INDUSTRY AUTOMOBILE WRECKS SIDE OF

In the great cotton belt of the south
are 848 mills engaged in erushing cot-
ton seed for its oil and other produets.
In these mills are 2,608 presses and in
comnection with them 2,752 ginstands
and 3,126 linters. It i= mtimated that
in the production of eotton seed oil and
by-products more than $85,000,000 is
invested.

The mills annually use about 4,000,-
000 tons of seed, costing about $60,-
000,000, When made into oil, cake,
hulls and linters, and other products,
its value iz abont $00,000,000, At the
present time but little more than half
the total seed product of the country

is crushed.
—_——

HEw YDRK+S H:ﬂ:ﬂ.m POST-
: OFFICE

The great Teature of New York's
new postoflice building, which is to cost
at least $3,000,000, is the successful
work of the architects in giving it the
monumental character a government
building of such importance should
possess, without interfering with the
practical purposes to which it is to be
put. The principal facade will consist
of a row of Corinthian columns termi-
nated at the north and south ends by
pavilions containing niches,

When completed, the building will
be the largest and finest of any in the
world used for similar purposes. It
will be three stories high and will have
114373 =q. ft. of floor space. The
great postoffice in London, England,
has only 100,000 sq. Tt of floor space.

HOUSE

Following & dizastrous encounter
with a herd of cattle on a country road,
an auntomobile owned by a Trenton,
N. J., family, and occupied by two
women and a chaunffeur, ran into the
gide of a house and tearing through a

A Double Wreck

wall gained partial entrance to the
parlor,

The accident was primarily the result
of too many eattle. The chauffeur had
succeeded in dodging the majority of
the herd when two of the animals
blocked the entire road. One of them
was struck and the shock threw the
steering gear out, The next moment
the oceupants of the machine were
pazing into the interior of the dwell-
ing, but luckily escaped without injury.

& &
* L

One ounce of eggs will produce
39,000 silk worms.

T
| | J WL
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#As Mew York's New Postoffice Will Appear
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MONORAIL WHEELBARROW

This monorail wheelbarrow ig de-

signed for wee in yards interspersed
railway

with tracke. When being

Will Carry Heavy Loads

pushed along the ground it runs on
the large forward wheel as does any
ordinary wheelbarrow. On the rail, the
small grooved wheel comes into play
and relieves the workman of the task
of lifting. He simply walks along be-
hind and pushes and balances it.
e e p——

BURGLAR'S SAFE-DRILLING
DEVICE

Ameng other burglar's tools found
in the possession of iwo men captured
whils breaking an entranee through
the partition of a pawnbroker's shop
was this eleverly devised instrument
for drilling open a safe door. The
two legs and the chain act as a brace
through which the drill is turned, bor-
ing itz way into the steel.

Burglar's Safe-Cracking Qutfit

POFPULAR MECHANICS

When discovered, the safe-breakers
were barricaded in the cellar, but were
quickly driven out by burning eayenne
pepper.

sy o fp——————
THOUSAND ALLIGATORS CROSS
CONTINENT

One thousand alligators, ranging
from young animals no longer than a
lead pencil to monsters that counld
erngh a man in their jaws, have been
transported across the continent from
the southwestern corner of Louisiana
to East Los Angeles, Cal., where an
alligator farm was 1ﬁ‘ﬂrlth started.
Nome died in transit, although 10 dam
on the way.

TRICYCLE AMBULANCE

The tricyele ambulance shown in
thiz illustration iz the invention of a
French army surgeon and is for use

Army Tricycle Ambulancs

on the battlefield and in large indus-
trial eenters where accidents are nu-
merouz, The hood iz canvaz and ean
be turned back to make an opening
for fresh air. It 1= claimed that it
rides much easier than the regulation
wagon ambulance and i3 not so weari-
some to the injured person.

NATURAL GAS CAPRICIOUS

A Kansas gas man who has spent
vears in the business makes the state-
ment that natural gas is eapricions and
that men who have studied it all their
lives give up in despair when it comes
to explaining the whys and wherefores
of some of ite ways.
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For example, a steady northwest
wind will reduce the pressure of natural
gas at least 25 per cent at the wells,
and the pressure iz always reduced
between the hours of 7 and 9 in the
morning. “l have examined many
pressure sheets and always found this
to be the case,” says the man from
Kansas, “and even geologists shake
their heads and cannot give a reason.”

™ T
- L

« THREE-BALL" GASOLINE
TESTER

One of the simplest devices for test-
ing the specific gravity of gaso-
line iz the tester shown in
this illustration, The balls
are colored red, white and
blue, and are of different
weight. The tube is dropped
into the tank, barrel, or cam, |
and the fluid enters through |
a {-in. hole. Each ball sinks |
or floats, according to the
density of the gasoline,

&

MECHANICAL STOKER FOR LOCO-
MOTIVES

The mechanical stoker shown in this
illustration has three parts. The first
iz the chute which transfers the coal
from the tender to the fire door, the
gecond is the serew conveyer which
carries the coal into a receiving hopper
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in the door of the fire box, and the
third iz the distributer, which ig a set
of rapidly revolving steel blades within
the hopper. The conveyer discharges
coal at the required rate into the receiv-
ing hopper, the blades gather and dis-
charge it through a round nozzle or
deflector, and the deflector moves from
right to left, guiding the fall of eoal
over the fire box, not in a shower, but
in one place at a time until the entire
grate is covered.
——

NIGHT SIGNALING AT SEA

By the use of a regular marine lamp,
equipped with a patent device for flash-
ing the light, the Morse code iz used
for night signal- I
ing from wvessel —
to vessel or to
the shore. The
flazhes of light
correspond to the
dots of a tele-
graph 1nstru-
ment, and  are
made by working
a lever which |
connects by a |
wire or light | T
steel rod with the flasher. Nearly all
ocean liners, ineluding the “Lusitania™
and “Mauretania,” are now equipped
with this device or similar ones. These
two vessels, by using a red light, even
flazh szignalz during the day while at
anchor in the Mersey.
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Locomotive Stoker Which Scatters in Feeding
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«“5EEING NEW YORK" FROM
HUGE TOWER

Thiz gigantic epiral tower, designed
to reach a height
of 534 ft., with
Ll"fl.”'l"!_'l.' Cars rIH."
ascent, is the
idea of a well
known professor
of structural en-
gineering at the
Stevens Institute
aof Technology,
= Hoboken, N. Y.
[T hiz plans are
suecessinlly car-
riel out tha
tower  will  he
constructed  in
New York, and
(} | from 1t sight-
L | gepra will  view
the eity as 1f
they were up in
a balleon, While
going up in the
cars the point of
view will keep
constantly chang-
ing with all the
wonders of a
k:—]h!irjns::-n-!'le-,
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Proposed Trolley Tower
—— A ————

GIGANTIC ELECTRIC SIGN WEL-
COMED FLEET

When the great American “Battle
Fleet” approached the Golden Gate
after itz long trip around South Amer-
ica it met the glare of the largest
electric gign ever erected in any part

POPULAR MECHANICS

of the world. The huge framework
stood at the top of Telegraph hill and
bore the word “Weleome™ in letters 50
ft. high and averaging 38 ft. wide.
The total length of the sign was 400
ft., and 18,000 ft. of 3-in. galvanized
iron wire was required to properly
brace it. Over 20,000 electric light
bulbs were used in forming the letters.
The amount of lumber used was
48,300 ft.

When illuminated, this mighty sym-
bol of San Franciseos hospitality was
visible 30 miles out at sea.

& &
i

WHY WATCHSPRINGS BREAK
IN JULY

In looking over his wateh repairing
records for the past 10 years a Wis-
congin jeweler found that 449 watch-
aprings broke during the warm months
of May, June, July, August and Sep-
tember, and only 244 during the colder
months. (f the warm months July
holds the record with 94 breaks.

“We know that upon filing the sur-
face of a block of tool steel and then
rubbing it with the hand, the surface
becomes hardened so that upon filing
the steel again the file does not bite
readily,” sayz the jeweler-scientist.
“The fact above mentioned leads me
to believe that during excessively warm
and sultry weather there emanate from
the body certain substances which have
an effect upon the already hardened
steel spring similar to that eited above.”

F

|
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duly Hard on Watchsprings
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MACHINES TO BURROW UNDER
SUNKEN VESSELS

A self-propelled apparatus for bur-
rowing underneath a sunken vessel, and
carrying a rope with it, has just been
patented by two Italian inventors, who
claim that it can be started into the
sand on one side of a vessel and will
worm its way out on the other side,
executing a half cirele.

A Mechanical Warm

The machine consists of two pro-
pellers or ecrew augers, set at an angle
to one another and driven by a small
motor. All the mechanizm, with the
exception of the augers, is protected by
a steel casing. Electric wires connect
the motor with the surface, and these
and the rope follow the machine
through the hole it bores. The ma-
chine was designed for the salvaging
of ships imbedded in zand in the same
manner as the “Principessa Yolanda,”
the Italian ship which sunk immedi-
ately after being launched. The faet
that thiz ship sunk deeper and deeper
in the sand as the =alvage work pro-
gressed gave the Italian inventors their
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idea, and they claim that with the
invention they can get heavy hawsers
under ships similarly imbedded and
minimize the work of raising them,

- L

EXTERMINATION OF RATTLE-
SNAKES CAUSE OF WORSE
PESTS

Une of the most destructive pests
Californian grape growers have to con-
tend with is the “kangaroo rat,” a
little animal slightly larger than =
mouse and smaller than the ordinary
rat. During the early monthe of this
vear they appeared in hundreds in the
vinevards around Ben Lomond moun-
tain, California, and fed on the young
buds of the vines, The cause of their
appearance in such numbers iz attrib-
uted to the reeent wholesale slaughter

of rattlesnakes in that neighborhood.
——

A TUNNEL UNDER A TUNNEL

In Boston's complicated subway sys-
tem it was found necessary th run one
tunnel under ancther at Washington
and State streets. In doing this the
floor of the Fast Boston tunnel consti-
futes the roof of the Washington street
tunnel, and great steel girders, em-
bedded in conerete, straddle the lower
bore and give support to the flooring
of the upper one. The crossing occurs
just under the old historie state house.

A ———
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Where One Tunnel Passes Urll:lir Ancther




BIG SPEED INDICATOR

An English firm, following the lead

To Teach the Public

of the American firm which buili a
giant anto-meter and ran it through
all the cities of the United States to
demonstrate how slow 10 milez an hour
actually is, haz constructed one of
somewhat similar design for the same
purpose.  Not only will it demonstrate
the pace inside of which an antomobile
must run to keep within the speed
limit, but it will run alongside other
vehicles to show the publie that an
automohile at only 10 miles an hour
is running much slower than many
other vehicles uncomplained of.
! el ———

TURNSTILES FOR STREET CARS
AN ABOMINATION

In dizeunzsing a turnstile for street
cars recently invented by the manager
of a traction company in Shreveport,
Tla, a well
known fraction
expert of Chi-
cago eays that
any type of
turnstile for
such a purpose |
is impracticable. The principal feature
_of the Shreveport invention ig that the
arms only make a quarter turn and
the;n are automatically returned to their
original position by a set of sprmgs in
the hase of the turnstile. This is nec-
egaary, because, with the limited space
available on a car, the usual type of
turnstile eould not be used. The reg-
istering device is set on the top of the
stationary stile standard.

POPULAR MECHANICS

THE DEATH SPECIAL

The special has always been the
monarch of American railway trains,
for whose passing all other trains,
whether slow ponderous freights or
luxurious trans-continental flyers, take
to the sidings in abject subjugation.
But of all specials the “Death Special”
is the most autocratic. In the phrasing
of Railroad Men, it is the swift flying
messenger of ]U".L._. carrying hopes and
fears at GO or 70 miles an ]mur toward
the bedside of the dying. It iz “the
death special” hecause so often, after
hand and brain and the cunning work-
manship of the two have been ex-
hausted, death is found to have won in
the race that may have been across a
continent.

The passenger department feels the
first pulse of the call for the death spe-
cial. It i a business proposition in
the first 30 minutes. Who wantz the
train? Can he pay for it? Is the
order (. K.?

Two hours for assembling a death
gpecial with steam up is sharp work.
Ordinarily more time iz needed for
the passenger to get in readiness than
18 required by the railroad COmpany.
The head of the operating department
receives the first ecall for the death
gpecial and with the eall comes the
reason: for the run. At once the gen-
eral superintendent faces the question
of time. He makes a hurried calenla-
tion of distances between given termi-
nal points and blocks ouf in the rongh
the time necessary for the run, The
division superintendents are notified
and the chief dizpatchers set to work
arranging a new schedule that is to
take inte consideration every station
and every side-track on the whole sys-
tem over which the flver iz to speed.
The first duty, however, is to call up
the master mechanic or the roundhouse
foreman at the terminal from which
the special is to be made up, asking for
the train to be in readiness at a certain
minute,

There 1z a thrill in the call of the
death special that permeates through
the entire system from “the old man™
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down to the crossing flagman. All
conditions are alike to the crew of such

a train. Momentum is all that counts.,

Townes, eities, bridges, sage brush and
cultivated fields are one in the land-
scape. The engineer knows every

grade, every station, every culvert,
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CATTLE PENS ON SHIP'S DECK

In transporting cattle from southern
ris to Cuba the decks as well as the
olds of the cattle ships are filled with
pens.  On this sghip 3,000 cattle are
stowed away like sardines in a can. The

Double-Deck Cattle Pens on Shipboard

bridge and switch on hiz division, and
for an average of 225 miles he and his
conductor will have the duty of safely
gending the speeial through space.

In the office of the chief train dis-
patcher the burden is heavy., His eye
12 on the train from the moment it
leaves the starting terminal until it 1s
housed zafely in the sheds at the end
of his divieion. FEwvery trajn that 1=
met or overtaken hy this flyer must
have orders concerning its rights over
evervthing. If the special runs behind
time additional orders may have to be
made out for everv one of these oppos-
ing trains,

It is on the engineer that the runs
depend. He feels it as an engineer
and as a man. Pride in his work and
his own self-respect are at stake with
him. And over all of this is the in-
spiration of having a task before him
to which all of his ambition rises.

peculiar looking objects sticking up
above the pens are ventilator funnels.
When in a heavy zea the struggles of
the caged cattle often make the ships
roll uncomfortably.

& &
i

ENGLAND'S LARGEST LOCO-
MOTIVE

The huge engine just installed in
zervice on the Great Western railway
of England iz by far the largest in
gize and weight of any in that coun-
try. It is of the Pacific tvpe and is
called “The Great Bear.” Unlike loco-
motives in thiz country it iz gaudily
painted, the body, tender, and wheels
heing green, and the bumpers red. Its
name 12 earried over the center driv-
ing-wheels in gilt letters. The tender
carries 3,500 gal. of water and & tons
of coal.

T — .
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The Largest Locomative In England
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MECHANICAL MENU CARDS

At a recent banguet ‘of an aeronautic
club the menu cards were fazshioned

POPULAR MECHANICS

looms and all float on the surface
of the water. It was made up in

A0 sections, averaging about 40 ft.

in length, each independent of the
others, but all welded Into a unit
by a heavy iron chain running through
the center from bow to siern. Each
section was  fastened by wire eca-
bles running across the logs from stan-
chionz placed at each side. Additional
cables extended from maple girder ties
placed on top of the raft down through
the logs and around the bottom layer,
holding them zecurely together.

e i o dfpe———n

A BRITISH AUTO FIRE ENGINE

One of the latest tvpes of English
antomobile fire engines is here shown.
It earries a pair of light ladderz on a
framing over the body of the car, and

A Mew ldea for Banquets

after thiz pattern. As is seen in the
illustration a pasteboard form of a
dirigible balloon is held suspended
upon the top of a telegraph pole made
of the s=ame material, and from the
crosspiece of this pole hangs the card
upon which is engraved the names of
the different dizshesz served. "The idea
is a good one and by following 1t out
appropriate menu cards can be made
for any kind of a banguet.

SIXTY MILES OF LOGS

The largest raft of loge ever towed
from Nova Seotia to Boston was coms-
posed of enough logs to reach 60 miles,
if placed end to end. It was composed
of 7,000 logs rafted to-

Motor Fire Engine

is also equipped with chemical extin-
guishers. :
—— o — —

A laboratory for the teaching of elec-
tric science has been established in
Manila by the Jesuit Fathers.

gether in a mass 400 ft.
in length, 50 ft. wide and
28 ft. in depth. It float- |§§
ed with 10 ft. of logs
above water and 18 ft. g
submerged.

The construction was s
vastly different from the |=5
stvle of raft in which the

logs are fastened in

The | ygs Extended 18 Fi. Below Water
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AEROPLANE RECORD CONTINUES
TO SOAR

Leon de La Grange, one of the
French coterie of aviators, broke the

MECHANICS

THE DREAM OF A 1,000-FT. LINER
TO BE REALIZED

Some time ago word was flashed
over the cables from Europe that the
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Liner of |1BT0=420 Ft.

record for distance in his aeroplane,
covering 3,925 metres, or about 24
miles, in 6 minutes and 30 =econds.
The previous best record was that made
by Henry Farman, and was just under
2 miles. Later de La Grange, in an-
other official trial, covered 7 milez in
9 minutes and 30 seconds, circling the
field 7 times, but as he lightly touched
the ground twice during the flight, the
total distance was not allowed.

ENGLISH ARMY TARGET
TICE

PRAC-

Among the many improvements now
taking place in the English army few
are more important than the methods
of teaching the art of shooting, both
with rifles and guns. The old bull’s-
eve target has been relegated to the
rear in favor of dummy targets which
represent more clearly the conditions
of war. In the illustrations are shown
a rifle target, representing a figure
erouching in & trench, and a shielded
and unshielded gun used as artillery

L]
L

Liner of 18101000 Ft.

White Star Line was making arrange-
ments to construet a 1,000-ft. trans-
Atlantic liner. Marine men were skep-
tical, but a few days later Bruce Ismay,
the general manager of the line, ar-
rived in the United States and not
only confirmed the report, but added to
it the statement that the company was
planning to build not only one but two
of these giant vessels.

“These two steamships,” said Mr.
Ismay, “are intended to be far ahea{l
of anything yet designed. They
to be approximately 1,000 ft. in le:ugth
perhaps a few feet more or a few feet
less, but if not exactly 1,000 ft. it
will be but a trifling difference from
that figure.

“Extraordinary speed,” Mr. [smay
continued, *will not be sought for in
these larger vessels. About 20 miles
an hour, I should say, will be their
oait.  There iz always a certain
centage of people who are always in a
hurry, but we do not believe that that
percentage is large, nor is there any
reason to believe it iz considerably in-
creasing.”

I
J"’I
I':: 1_|.
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Targets Madse ta Resambls Soldiars
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AN ELEVATING PLATFORM
TRUCK

This elevating platform truck was
designed for use in a paper mill where
it is employved in haoling paper from
the machine room to the 111-_1.r loft. By
the mechanism shown in the illustra-

A Handy Cutfit

tion the platform iz lowered to its
lowest point when loading and then
raized when the dry loft is reached.
The platform can be raised 30 in. and
the paper easily slid off and hung. By
the old methed the paper had to be
lifted from the trucks to tables, thus
making a third handling necessary and
econsuming much time, The deviee has
been patented and placed on the mar-
ket.

ELECTRICALLY-DRIVEN PORT-
ABLE CABLE WINCH

The German telegraph department is
now using portable cable winches driv-
en by electricity for drawing telegraph
cahbles thruugh pipes or cement comn-
duits. A continuous current motor,
vielding about 3 hp. iz used to operate

Doss the Waork of 10 Men

POPULAR MECHANICS

the winch, the speed of whieh 1z con-
trolled by means of a starting regulat-
ing resistance in 13 stages, rpl.lmzh al-
lows the winch to be started at a VeTy
low speed.

APPARATUS FOR COALING
VESSELS

An apparatus, consisting of a series
of buckets or scoops in endless chain
form, driven by a motor, the whole
being mounted in a tower, has heen
added to the many devices for coaling

Ship's Coal Elevator

vessels. The baze of the tower rests
in the coal, the tower itself being sup-
ported and guided by a block and fall
gear attached to a boom, and free to
maove within an area of 25 ft. from the
point of discharge. A telescopie chute
receives the coal at the top of the tower
and discharges it into the vessel. The
motor 18 housed in the upper casing of
the tower, where it 15 protected from
injury.
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EMNGLAND'S FIRST SKYSCRAPER

——

The corporation of Liverpool has
authorized the construction of an office
building 300 {t. high opposite Prinee’s
landing stage on the bank of the Mer-
sey. It will be 21 stories high and the
first skyscraper ever erected in Eng-
land.

L ———

THE JUMPING CARS OF LISBON

Although Lisbon has an electric
gtreet ecar service, the old two-horse
cars, or “Americanos,” az they are
called, have not been altogether dis-
placed. These little cars still run over
the electric lines, but as soon as an
electric car approaches, have to leave

B

An Accommodating Car

the tracks to let it pass. They then
return to the tracks and continue at a
glow pace until again caught.

- ELECTRIC LAMP CALL SIGNALS

A set of electric lamp signal calls
has been installed in a large Cleveland,
{(thio, manufacturing concern, to notify
various officials when they are wanted
at the telephone. In a conspicuous
place in every department is mounted
a set of different colored lamps, and
over the telephone switchboard in the
general office is a similar =et.  All of
the lamps are controlled by switches
on the telephone ewitchboard, and a
certain signal, composed of one or more

lamps, is assigned to each official.
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When a call comes in the operator
switches on the proper signal lights
and keeps them on until the required
official iz heard from.

e

MEASURING A PLANT'S GROWTH

Thiz apparatus, which can be easily
made at home, indicates by means of

Mot Hard to Make

a pointer and dial the exaet rate of the
growth of a plant. A length of cotton
string, or a thin strip of eotton cloth,
weighted at one end, is attached to the
head of the plant and passed over a
wheel,  Fixed to the wheel iz the
pointer.  As the plant grows, and zo
allows the weight to fall, the pointer
automatically moves upward along the
dial.

AERIAL PROPELLERS FOR
AUTOMOBILES

Henry Farman, the man of fame in
the aeronautics world, says that few
people think of the air as a supporting
material, but he maintains that it 1=
almost as solid as the surface of roads
when one knows how to make it serve

n "H'I'[“I" m
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his purpoze. If he ever leaves his ex-
periments in the air to return to the

POPULAR MECHANICS

to fill the requirements of American
physicians for 50 years,

Caurtany The Lolomehila

The Stesl Hull is Seamisss

auntomohile, he assertz that it will be
an automaobile driven by an aerial serew.
The illustration shows his idea of such
a machine, and he believes that, weigh-
ing no more than 1,000 lh, such a
machine could be driven at a speed of
nearly 100 miles an hour.

As can be seen by the design, such a
ear would be composed of two axles,
the motor, and the propeller, all assem-
bled on a light but substantial frame.
The form of the car would be wvery
much tapered, in order to diminish the
regiatance of the air, and it would be
provided with flat wings. Even with &
reduced area, these wings would, Mr.
Farman believes, be capable, at a speed
of 60 miles an hour, of relieving the
car of at least 400 Ib. of 1tz weight.

“Certainly such a car,” says Mr.
Farman, “would be the simplest thing
on wheels, and T am sure that it could
run faster than any other type of car
of the eame power.

—— e
POISON TAKEN FROM LANCE-
HEAD VIPER

A PBrazilian lancehead viper, the
deadliest snake in existence, was
brought to New York from Brazil re-
cently to have its deadly poison ex-
tracted for medical purposes. The
poizon of the lancehead is a valuable
drug, used in cases of mental diseases
and insanity. So minute are the par-
ticles emploved as medicine that no
new supply had been received in New
York for 18 years, and the supply
taken from thiz one snake is expected

ENGLISH SEAMLESS STEEL BOAT

The twin-serew cruising  launch
shown in this illustration has a seam-
lesz steel hull, and iz fully equipped
for lengthy {'!cep sea cruises. The en-
gine room is amidships and the in-
stallation consiste of two 15-hp. paraf-
fin enginez. 01l storage capacity is
provided for a 400-mile run.

STEEL CAISSON FOR WATER-
WORKS INTAKE

Thiz enormous steel drum, 110 fi.
in diameter and 25 ft. high, inside of
which iz a second drum 90 ft. in di-
ameter, is the caisson of the new in-
take for the Buffalo waterworks. As
shown in the illustration, the sieel
work iz finished and ready fo be
launched and floated to its bed in Lake
Erie at the mouth of the Niagara river.
The two drums are connected by 12
steel-lined and grated ports, each & ft.
Buare, having watertight gates at their-
inner ends to control the flow of water,
The space between the two drums is to
be filled solid with conecrete,

Gteal Waterworks Orib
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NOTES

How to Make a Carpenter's Wood
Gauge

This gauge is made from hard wood
with the head eut in the shape shown
at A, Fig. 1, with a 3-in. hole bored in
the center., One-quarter of the cr-
cumference of this hole is cut oul on a

tool for turning nuts and hose coup-
lings of various sizes. The large end
of the jaw, A, iz slotted to fit over the
handle, B, and riveted so as to make the
joint loose enough to work with ease.

I Y

Home-Made Portable Drill

A quick and simple method of mak-
ing a portable drill is by taking a
large elamp, cutting out a part of the
web, as shown at A in the sketch, and
then drilling a $-in. hele through the
upper jaw, B, through which hole the
drill may be placed. A collar with a
set serew iz made and placed on the
drill shank, the eollar bearing against
the inside of the upper jaw. The drill
may be turned with a chueck on a bit

Clamping Wood Gouge

larger arc of a circle forming a notch
as shown. The stick B, Fig. 1, is
formed to fit this hole made in the
head. The object of this construction
ig: when the gauge iz found the head
may be set on the stick by giving it a
glight twist in the direction of the
arrows shown in Fig. 2. The gauge
will remain s=et in the place until
changed by a reverse twist of the stick
and head—Contributed by E. H.
Haver.

A —1
* -

An Improved Spanner Wrench

The accompanying sketch shows a
design of o spanmer wrench with an
adjustable jaw. This wrench can be
quickly made and will prove a handy

Adjustable Bpanner Wrench

Portable Drill

stock, or a crank may be provided with
a eet-screw for eclamping the drill,
which will serve the purpose equally
well, says Machinery. The feeding is
done by the clamp serew, C. This
style of drill may be used in numerons
places where no other device could be
applied. The clamp can be used for
the drill or az a clamp.
B e
How to Prevent Bronze Bearings
from Running Hot

Flow a mixture of washing powder
and water through the oil cups while
they are opemed as wide as possible,
and the machine running light without
any load. The fluid as it comes
through the bearing will be very black.
Run about 1 pt. of this mixture through
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and then follow with elear water to
wash the bearing out clean. Thiz will
make the axle and bronze hoxes smooth
and eliminate the poszibility of new
bearings running hot.

Exhaust Steam Tank Water Heater

A water heater designed to utilize the
exhaust steam and for use in heating
water in tanks ig constructed as shown
in the gketch. This form of heater

Fia, 2
Tank Water Heater

has an B-in. supply of exhaust steam
and may be made 10 ft. or more in
diameter and 28 in. high, =avz the
Metal Worker. The pipe heatmg BuT-
face 18 of 4-in. pipe flanged where the
two bends meet at the outer ends and
has screw joints at the cast-iron hubs.
Figure 1 shows the top and Fig. 2
the side view.

& &
- >

When cutting valve seats, if the ent-
terz chatter, fill the teeth with com-
mon window putty anid bake it hard on
a steam pipe. The cotter will then cut

true and smooth,

FOPULAR MECHANICS

How to Set Iron Posts in Cement

The posts can be made by using old
iron pipe from 1 to 2 in.
in diameter and 6 ft.
long. Omne end of a com-
mon S-in. drain tile is
placed on a hoard and
the pipe is held with one
end in the tile and as
near the center as pos-
gible. A mixtore of ce-
ment and zand iz placed
in the file around Hm
pipe and tamped inl———-
tightly. When Hm coment sets the tile
end of the post is placed in the ground.
This will make a cheap and durable
nost,

—_— i

Emergency Repair with a Monkey
Wrench

An automaobile met with a collision
and was left standing along the road-
gide out in the country, with the cooler
and it supporting angle all twisted
out of shape. This angle prezented
an appearance about as shown in Fig.
1, while 1t should have been straight,
as 1n Fig. 2. To get the automobile
running it was necessary fo get the
cross member straightened. The only
available tool was a monkey wrench,
says a correspondent of 'lmmrmm Ma-
chinist,

A wooden bar, 6 ft. long by 3 in,
square, was found along the readside,

[ _|' iaaE|J.'| Illlw_
.-'"-f--
= || Fe2

P

Fims, 3
How the Wrench Was Used

and the wrench was fastened securely
to one end of this by means of a wire,
as shown in Fig. 3, With this long
lever arm on the monkey wrench, the
steel angle was straightened easily and
the cooler placed in position.
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A Wash for Fire-Brick

Some prefer a mixture of fire-clay
and cement for plastering the walls of
furnacez and combustion chambers, but
it is best to use fire-clay alone, as the
heat takes all the water out of the
cement, leaving the fire-clay fo erumble
and fall from the walls. A mixture of
fire-clay and salt 1= good to preserve
the walls, savs Power, making a glazed
gurface to which soot will not adhere,
Five zhovelfulz of fire-clay to one of
galt gives good results, but it must be
mixed thoroughly,

—_— e a

Calipers for Irregular Wood Work

The accompanyving sketch shows the
construction of a pair of calipers to be
used on stock with an irregular sec-

¢

tion, to nniform thickness, says Wood
Craft. After working out one side of
the stock to templet and roughing out
the other side, the ealipers, properly
adjusted to required szize, are applied as
ghown. Owing to their eonstruction,
the arms are permitted to spring con-
giderably, at the same time the screw
" making a deep scratch on the rough
gide. By constantly cutting to the bot-
tom of the successive scratches a uni-
form thickness is readily obtained,

%
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Oalipering lrragular Work

Fr—

Palnting Car Roof Canvas

Where there iz a large quantity of
canvas used for roofing purposes it re-
quires considerable time and expense
to apply paint to both sides of the ma-
terial with a brush. The accompany-
ing sketch shows the constroction of
tub with an old pair of tinsmith’s
rollers or pipe formers placed on top,
the tub being used for the paint, says
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the Eleetric Traction Weekly., There
15 also & wooden roller in the bottom of
the tuh.

The eanvas iz ran under the hottom
roller and then through the rollers at
the top. As these rollers are adjustable

Method of Painting Canvas

with thumb screws the amount of paint
left in the canvas can he regulated as
degired. A man takes hold of the end
of the canvas and walks away as fast as
he may and the painting is done much
quicker and better than with a brush.
e e ———
Block for Holding Taps and Tap
Drills _

The accompanying cut chows a
block which has proved wvery handy
for shop use, says a correspondent of
Machinery.. It iz intended for hold-
ing the three taps in the set, one tap
drill, ome full size diameter drill, one
counter-bore, one counter-sink, and a
tap wrench, By having the tool-room
provided with blocks such as these,
when a man wants taps and drills or
counterbores for a eertain job, he
simply asks for block mumber so and
en, and he receives the block with all
the accompanying fools. There is a

Tool Bat Halder
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great deal of time saved a8 compared
with such systems where the man first
has to ask for taps, and then for tap
drills, and finally for the counterbore
and counter-sink.

A
- w

A Handle for Boiler Front Fire
Doors

The handle on fire doors of boiler
fronts consizts of a small hook which
becomes very hot and the door® cannot
be opened unless it iz lifted with a
ghovel. If the hook breaks off, a bolt

-

A Firae Door Wood Handls

is usually inserted in its place, The
sketch shows the details of a handle
that will remain ecool so that it may
be handled with the bare hand, says
the Practical Engineer. Two holes are
drilled in the door, as shown, and
tapped for 4-in. pipe. Each hole is
fitted with a §-in. mipple, 3§ in. long.
A 3in, ell iz turned on the lower
nipple, and a §-in. tee on the upper
one. Place a broom handle through
the tee, allowing the end to set in the
ell and cut it off as high as the top of
the door. This will be high enough
g0 you do not have to stoop to open the
dooT.

&

Waterproofing for Bottle Labels

Clean up an old celluloid film and
cut it up into small shreds. Place these
ghreds in a bottle and cover them with
amyl acetate, or acetone. After a few
shakings and a little time the celluloid
will dissolve, eaye the Photographie
News, and give a clear fluid, which
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may be brushed over the labels with
the aid of a soft brush or a feather.
Another useful mixture for thiz pur-
pose may be formed by dissolving
Canada balsam in chloroform.

A Soldering Furnace and Water
Heater

A preat many times hot water is a
convenience in the workshop and where
a soldering furnace is used an auxiliary
water heater may be supplied, says the
Metal Worker. As ean be seen {rom
the sketch the soldering furnace is
constructed of sheet metal and the
burner i made from §-in. pipe drilled
on the sides, go that the gaz will flame
at both sides of the coppers that may
be inserted for hn:ntlng The furnace
is 5§ in. wide and 7 in, high from top to
bottom and 8 in. long from fromt to
back. Just over the burners are sup-
ports for the soldering copper made
from band iron and riveted to the
gides, At the front there iz a chute
on which the coppers may rest, and
this is so construeted that it will also
hold a shield to elose the front of the
furnace when there are no soldering
coppers in it.

Heating Coil Attached to Furnace

A coil pipe made of 3-in. pipe is
uzed for heating the water, and 15 con-
nected with a S5-gal. tank, which ean
be located near at hand and in a eon-
venient place for both filling and draw-
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ing off the water. The flurnace as
ghown is made to use natural or manu-
factured gas, but the water heating coil
can be supplied to any gesoline furnace
in the same way.

& &
R

A Home=Made Mill Sceop

The accompanying sketch shows the
construction of a scoop that is handy
in almost any mill. Secure two boards
g or 10 in. wide
and cut them as
ghown for the
gides, The bot-
tom iz covered
with a piece of
gheet iron or gal-
vanized iron. The latter will give
much better service, says the American
Miller. A round picee iz fitted into
the top edges of the boards and fast-
ened with screws for the top handle.
The back handle iz attached with a bolt
inserted through the handle and
through a 2-in. piece of wood that iz
fitted into and nailed to the back end
of the boards.

&
i

How to Use Broken Taps and Drills

The short end of a tap or drill that
has been broken can be used again with
a deviee as shown in the sketeh, It
consists of a piece of brass or iron
tubing whiech
hasseveral
holes drilled in
the sides at one
end where the
broken tapor
drill iz to be in-
gerted, A sheet
of paper should
he wr ag ped
around the
tubing covering
the holes, and
the end of the
tube beyond the broken tool filled with
a wood plug. Melted babbitt is then
poured into the tube around the broken
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tool., The holes that are drilled into
the tabe will anchor the babbitt and
keep it from turning. The broken tool
ghould fit the hole of the tube very
close,—Contributed by the Rockford
Drilling Machine Co.

& -
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Concrete Reinforcement Steel
Bending Vise

The main body of the vise iz made
from a piece of I-beam, 18 in. wide by
3 ft. long. A slot 1 in. wide is cut in
the center and fitted with a block as
shown in the sketch, A V-shaped east-
ing is bolted in the I-beam on the op-
posite side from the block., A cast-iron
wheel with handles iz fastened to a

)

The Bteel Bending Vise

large serew which turns in a nut that
is attached to the I-beam. The rein-
forcement steel is placed in the vise
between the block and the V-shape
casting and by turning the wheel with
the handles the steel is bent to the
proper shape.

———————

White Lead to Dry Dead Flat

—

To make white lead paint dry to a
perfectly dead flat on walls add a very
little clear water to the paint and mix
well with it. Beat up the lead asz it
comes from the keg, stir in the water
until it combines with the lead, add
color and driers, then thin with turpen-
tine, says Master Painter. The water
does no harm to the paint.
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How to Save 0il

One of several experimenis as shown
in Fig. 1 demonstrates the fact that
dirty oil cannot be cleaned by passing
it through hot water, When oil iz
passed through water or exposed to a
moist atmosphere it will absorb from
2 to 3 per cent. of moisture and the
muddy and turbid appearance of the oil

The Experiments

coming through the ordinary filier is
caused by the moisture it contains,. To
try thiz experiment out, solder a small
tin cap over the lower end of a funnel
and make a small hole in the center of
the cap. This will cause the oil to he
spreadd out in drops az shown., A
tumbler is filled half full of hot water
and placed on a steam pipe or where it
will remain hot. Place the funnel in
the tumbler with the cap-covered end
about 2 in. under water {Fig. 1) and
then turn the dirty il in very slowly.
Ag each drop of o1l forms on the edge
of the cap, to flow through the water,
wateh them and see if they will leave
any dirt behind.  After enough dirty
oil is put through to fill the glass, the
water will be as clear as before. Put
some iron filings in the oil and make
another trial. The globules of il will
carry the filings up with them.

The second experiment may be tried
ont by placing two tumblers close to-
gether (Fig. 2) and placing a quantity
of dirty oil in the glass A. Make a
small tin trough to reach from the in-
gide of one glass to the inside of the
other and lay a lamp-wick in the
trough, allowing one end to extend into
the oil in glass A and the other end to
hang in glass B. In a few hours’ time
the glass B will contain all the clean
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oil, leaving the dirt and sediment in
lazs A,

These experiments will teach how to
make a filter on a larger scale which
can be made as illustrated in Fig. 3.
For a clean oil receptacle make a tank
from galvanized metal, C, 20 in. high
and 30 in, in diameter, Make another
tank of the same diameter and 12 in.
high, with a lower rim flanged teo set
on top of the clean-oil tank, for a filter-
ing chamber, D. On top of this is
placed another tank, E, the same di-
nmeter and 6 in. high, with a flanged
rim to set on the filtering chamber.
This tank has a cover through which a
pipe, F, conveys the dirty oil. This
latter tank is the settling chamber
where the oil separates from most of
the water and heavy sediment. A pipe
is fitted in the bottom of the settling
chamber and extends nearly to the top
of the tank. The oil overflows through
thiz pipe into the filtering chamber,
where it is then filtered through 9 ft.
of 1-in. wick. By thiz means the oil
iz separated from the rest of its im-
purities and is carried up over the par-
titions of the troughs, draining into the

clean oil tank, C. A spigot, G, is
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Tha Completed Oil Separator

placed in the settling chamber to drain
off the sediment and a valve, H, iz fit-
ted in the bottom edge of the tank O
to draw off the clean oil. This filter
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will take care of about 1 gal. of oil an
hour, After being filtered continuously
for from six to eight months, the oil
comes out perfeetly clear, only slightly
darker in color: Cheap paraffin oil, or
an oil of high viscosity, cannot be used,

as the wicks soon separate the filler or -

heavy compounding from the mineral
stock, leaving a thin oil of poor lu-
bricating qualities.—Condensed article
from Iower.
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ﬂfnklng a Tap E;;:u Larger Than lis

R pr—

If a tapped
hole is too tight
for a stud, or
bolt,cut a small
strip of sheet
copper and in-
sert it in the
flute of the tap,
as shown in the
illustration,
Thiz will crowa
the tap over to
one side, which
makes a larger threaded hole, This
will work in the same manner on

T'CHITIETE,
B L
A Portable Pipe-Threading Machine
Dutfit

The illustration shows a pipe cutting
and threading machine outfit for the
use of a plumber or steamfitter. This
outfit was arranged by a correspondent
of Domestic Engineering and he finds
it an economical way of cutting and

- 'Portable Power-Driven Threading Machine

471

fitting large pipe on construction work.
The cut is self-explanatory. This may
be a suggestion of how power tan- be
applied 1n many eimilar instances.
[ee— W —
Calipering Taper Tapped Holes

The tool shown in the sketeh is used
for calipering taper tapped holes in
boilers when fitting studs, It is a

Taper Thread Caliper

simple, though very useful and eco-
nomical fool, and it will doubtless be
appreciated by those having much work
of this kind to do, says Machinery.
The thread part of the tool is about 3
in. long, with the small end } in. and
the large end 1 in. in diameter. The
hole in which the stud iz to be fitted is
calipered by filling the threads of the
plug with chalk. When the plug is
removed the chalk will show exactly
the largest diameter of the hole.

& Y
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Tool for Putting on Automobile
Tires

A simple tool that will aid one man
in putting on the largest elincher auto-
mobile tire alone is shown in the illus-
tration. The handle of the tool is
made from a {-in. pipe 30 in. long with
a cap fitted on
both ends. A 4=
in. hole is drilled
through the pipe
4} in. from one
end. A rod }in,
in diameter and
6 in, long ie
threaded on hoth
ends and placed
in the 3-in. hole
drilled in the
pipe. Hooks
made from #-in.

| —
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FRIEZE AMD DADD BAMD—These deslgns are eminently suitable for a small shurch

or chapel.
green; dado band stencilled In soft
over and under of coal Brawn.

The eslor scheme may be:

like ground.

light brown, a pleaging effest would be obtained.—From The Decoratiors’

Magazine,

pper walls,
reen and golden red on
he frieze could alsa be sterclled In similar golors on a

HHEE vellum; dado, light bronza
he wellum ground, with lines

With a eailing In creamy white, and the woodwork stained or brush-stalned

and Palnters”

rod iron and 6 in. long are flattened at
their upper ends through which $-in.
holes are drilled. Two collars are cut
from §-in. pipe 1% in. long and placed
on the }-in. rod, one on each side of
the pipe that forms the handle. The
hooks are placed on the rod against
the collars and held in place with nuts.
A wood block, 14 by 2 in. 1= fastened
on the cap of the handle between the
hooks with a }-in. bolt. The cap is
drilled to receive the bolt, The wood
block is rounded and a piece of rubber
attached to keep it from slipping on
the tire. When in operation the hooks
are caught in the bead of the tire and
the wooden block placed againzt it, and
by pulling on the handle of the tool
the tire will open up and give ample
room to remove or place in lugs or
give attention to the inmer tube—
Contributed by 2. J. Hixon, Chicopee
Falls, Mass.

An excellent soft solder, good for
purposes where not much pressure is
carried, says Machinery, is ‘made by
adding to each pound of lead, while
melting, a teaspoonful of common salt.

An Insulated Stool for Electricians

The accompanying illustration shows
how to make an insulated stool on
which to stand
while making
line repairs or
supplying car-
bons to arc
lamps. A square
piece of hoard
is provided with legs made from wooden
insulator brackets or pins. Each leg is
then fitted with a heavy glass insulator.
This will gnard against any short cir-
eunit that the workman may make and
will stop any comnection with damp
floors.

How to Dig Pole Holes in
Quicksand

Pole holes may be dog in quicksand
by using a barrel with both heads re-
moved, The barrel is set where the
hole iz to be made and the excavation
done from inside the barrel, allowing it
to sink as the hole is dug, says the
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Electric Traction Weekly. The sides
of the hole are thus sheathed, and by
means of a hand pump the water can
be kept out.

If the quicksand occurs for a depth
greater than the height of one barrel,
a second barrel can be placed ontop
of the first. This second barre] should
be a little larger than the first, so it
will go down over the lower one part
way. The pole must be raised in such
a hole as =oon as the hole iz duog.

Home-Made Saw Clamp

By M. J. McLean

The following is a deseription of
how to make a clamp for holding a
saw while filing: 'l'[he uprights are
made from 1}-in. hard wood. The
front piece, Fig. 1, is 19 in. long and
dressed tapering so that one end will
be 6 1n. and the other 5 . wide. The
back piece, Fig. 2, 15 dressed in the
same way but is 5 in. longer, making it
24 in. over all. For the parts that
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jaws apart when the pressure iz re-
leased.

The adjusting piece iz made of hard-
wood, preferably maple or beech, about
9 in. long over all. One edge is
trimmed cirenlar on a 1}-in. radius
and the sides are tapered down, making
the other edge § in. thick, as shown in
Fig. 3. The extreme width from the
rounding edge to the flat part iz 3 in.
Form a tenon on one end, as shown,
¢ in. thick, 2% in. wide and 2 in. long.
Attach this adjusting piece to the
longest upright with a 4-in. hinge, as
ghown in Fig. 2, and place it so the
Lottom surface will be even with the
lower end of the shorter upright when
the lever is in a horizontal position.
The lever should be about 12 in. long,
1} in. thick and 2 in. wide at the large
e and tapered to form a handle on
the other end. A mortise is cut to fit
the tenom of the adjusting piece and a
emall bolt or rivet placed through the
end of the lever to prevent its splitting.
Fasten a thin plate of metal to the

hold the saw mnse two
pleces of iron plate, § by
24 or 3 in, and 15 in.
long, Bevel the lower
corners ag shown, Drill
from three to five holes
in the middle of these
platesand countersink
them to take common
gerew headsa. These
plates are screwed to the
top ends of the uprights,
alfuwing about 4 in. to
project above, If iron
plates are not available,

Fig. 3

usze hardwood pieces ¢ in.
thick by 3% in. wide. Bore holes and
fit two U-bolts about 8 in. from the
upper ends of each of the uprights, as
shown in Figs. 1 and 2, The loop
should be large enough to take a 3-in.
bolt, B. The inner circle of the loop
ghould be about # in. from the piece
through which it passes for metal jaws
and 1} in. for wood. About 2 in.
above the T-bolts bore a hole § in. deep
in each upright to hold a light eoil
gpring, A. This spring will keep the

back of the longest upright, as shown
in Fig. 2. Drill two holes in each end
large enough to insert a nail or serew ;
also, bore a small hole through the
lower end of the upright, as shown in
Fig. 4, for the purpose of fastening
the clamp to a bench or elsewhere,

It iz well to remember that a slight
blow will break out the arms or rim
of an iron pulley if trying to move one
when stuck on a shaft.
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How to Handle Sweepings in a Mill

e ———

An old unused elevator in & mill can

- be put 1nto
1_;- gerviee for dis-
posing of
sweepings, The
ACCOMPANYL I &
gketeh explains
itself and shows
how sweepings
can be dropped
to a bin or into
a sack on the
bottom floor.
Openings are
cut in the ele-
vator on a level
with each floor
and deors provided to cover them. The
miller will find this device a saving of
time and labor.

——

How to Hair a Violin Bow

Remove the slide, wedges, ete., from
the frog. Take the hair and wind a
piece of gilk thread around it and
ginge the ends to prevent pulling out.
Put a little mucilage on the end and
push it well down in and then place
the block and wedge. Shred the hair
well out and over the block, making
sure that the block iz a little tight,
then replace and put the ferrule on
the end. Make a wedge the width of
the ferrule and put it on tight, spread-
ing the hair at the same time. Cut
the wedge off close to the ferrule. This
will finish the bottom end of the bow.

After removing the bone top of the
upper end of the bow, put the frog in
place and cut the hair at about } in.
beyond the edge of the mortise while
keeping the hair straight, says a cor-
respondent in the Keystone. Wind a
little piece of silk thread arvound it
and ginge the ends as before, put the
hone glide on the hair and take the
frog out of its place, tip it right over
and apply a little muecilage. Put it
into place and push the block home,
bring the hair down over it and re-
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place the top or bone slide. This will
complete the job, which will take about
15 minutes.

Applying Leather Fillets to Patterns

Do not use glue for attaching leather
fillets to patterns as the moisture from
the wet sand will penetrate the thin
edges of the leather and make them
curl away from the pattern. The best
adhesive to nse for leather fillets is the
regular orange shellac used in varnish-
ing patterns, excepting that the shellac
used should be quite thick, says Ma-
chinery. A sufficient amount of fillet
for the work in hand is given a coat
of shellac on the inside, and the same
i2 done with the corners of the patterns
which are to receive the fillets. Hepeat
this operation about three times, allow-
ing two or three minutea between the
coats, g0 that the varmish may soak in.
After applying the last coat, place the
leather fillet in position and rub it in
place with a round stick of suitable size
to correspond with the radins of the
fillet. Proceeding in this way, the re-
sult will be far more satisfactory than
when using glue, and the fillet will be
practically waterproof.

O
v

How to Repair Old Battery Zincs

When batterv zincs become eaten
away with the acid they can be made as
T = |£00d as new by
: ' |first seraping
clean the part A,
Fig. 1, then in-
serting in a hole
"1 |bored in a block

l |of wood (Fig.
1 |2). Melted zine
4 |is then poured
2dlinto the hole
around the eorroded part. When the
metal becomes eold the wood iz removed
by splitfing and vou have a new zinc.
as shown in Fig. 3.—Contributed by
Luther Leggitt, Chicago.

-

Eia. 1
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A Method of Electroplating Lace

As copper-bronze powder ean be elee-
troplated the same as omer metallie
objects, it renders a conductor which
may be applied to lace Tor this pur-
pose,  The task of plating lace iz not
so difficult as it would naturally seem.
The first operation in the electroplating
of lace is to render it waterproof,
shellae varnish is need for this purpose,
a2 it dries rapidly and iz easily made.
The shellac should be of good quality
and disgolved in aleohol, 50 as to make
a thin varnish. The varnigh thus made
should be free from sticks and dirt. It
should be made thin enough with the
aleohol so that it will not clog up the
meshes of the lace. Lay the lace upon
a flat board, and with a =tiff brush coat
it with the shellae varnish and rub well
into the fibres. The lace is then turned
over and the other side coated before it
becomes drv.  As the varnizh is thin
the lace will not adhere to the board.
Hang up the lace from one end =0 it
will dlﬁf which takezs an hour or so.
A szecond coat of shellac is now applied
over the first and the whole allowed to
drv. A third coat is nsually necessary,
and when this has dried the lace will
be quite stiff and waterproof,

A frame is now made in which to
hold the lace while plating. A rod of
stiff brasa or copper 18 bent in the form
shown in the. illustration, and hooks
soldered on it for holding the edge of
the lace, These hooks are made by
soldering hrass pins El]l.':l]:l;" the inside of
the frame. The pins should be an-

nealed before soldering by hmtm;.} them

to a ved heat. TUnless thiz is done, they
are apt to bresk in service. When the
ping are soldered on the points are
bent in the form of a hook, The lace
iz then fastened inside of the frame on
these hooks.

It i3 neceszary to apply a coating of
varnish to the lace on which to stick
the copper-bronze powder. Any com-
mon varnish will answer, but it must
be thinned with turpentine before ap-
plication, in order to avoid filling up
the meshez of the lace. Equal parts of

varnizh and turpentine will make about
the right mixture, The varnish, thus
thinned, is applied to the lace with a
rather stiff paint brush. Care must be
taken to see that all parts are covered,
and any meshes that may have beeome
filled with the varnish ecleaned out by
means of a splinter of wood. The
frame is mow hung up and left for the
varnish on the lace to become “tacky™
but not dry. This will take from half
an hour to an hour. When the varnish
becomes “tacky” or quite sticky, the
copper-bronze  powder  (pure copper
powder) iz applied to the lace by means
of a badger-hair brazsh. The powder
should be well rubbed into the lace

Holder for Lace While Plating

with the brush. Ido not be too saving of
the powder, but apply plenty of it. By
placing a sheet of paper underneath,
the surplus powder may be saved.
Allow the whole to dry for some time,
or until the varnish hardens. This will
take from 4 to 10 hours, whigh de-
pends upon the kind of varnizh used.
It 18 necessary that the varnish should
be thoroughly dry in order to prevent
the powder from washing off in the
solution.

When the varnish has dried, the lace
i¢ riven a “strike” in a zilver solution.
The lace and frame is simply immersed
in the silver solution for a second. The
copper immediately changes to silver.
The film of grease on the powder is
alzo removed and the surface made a
better eonductor, The lace should not
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be allowed to remain in the solution
any loenger than is necessary, or the
copper may become attacked and dis-
solved. Asg soon as whitened, remove
and rinse in cold water, When thor-
oughly rinsed, the lace and frame are
hung in a copper solution in the same
manner as any article to he plated.
The first deposit iz carried out in an
acid copper solution which stands about
18 deg. Beaumé, 'Thiz enables a heavy
deposit to be put on with rapidity.
Annodes should hang on each side of
the lace in order to insure an even de-
posit. The lace will be gradually cov-
eredd over its entire surface with an
even, bright deposit of copper. From
one to two hours are usnally needed for
a complete covering, and if a heavier
deposit is neceszary a longer time must
be given. If a smooth, tough deposit
18 to be obtained, the corrent must not
be high; about 1 to 1} volts. After
the lace has been copper plated, it may
be silvered, gilded or treated with any
other finizh. The various colors pro-
duced om solid metal may be obtained
on the lace as long as the solutions do
not have to be used hot. Hot solutions
are liable to disturb the metal on the
surface of the lace unless it is very
thick.

The lace so plated may be made into
a variety of articles, as it has a tenaeity
of golid metal —Condensed article from
The Brass World.

An Improved Block for Holding
Lathe Tools

Tha accompanyving illustration shows
the construction of a V-block for use
in holding
round and flat
lathe tools.
After the tool
is put in the ¥V
of the block,
hoth are placed
in the tool post
of the lathe and
clamped with
the screw. The
gerew of the V-block iz fightened on the
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tool, which makes it rigid and elimi-
nates the chattering,

i &
L

Home=-Made Dropper Cork for a
Bottle

Almost every shop has some hottles
containing different ?Equidﬂ and as only
a few drops of some liquids are required
jat a time, a dropper
bottle becomes neces-
sary. A dropper
cork can be supplied
to any bottle by
boring a hole through
a good new cork and
inserting the glass of
a fountain pen filler,
allowing the emall
end to protrude about
% in. from the top of
the ecork. The lower
: end will then extend
down into the neck of the bottle about
2 in. below the bottom of the cork.
The bottle is used in the same wav as
a pepper sauce bottle, says the Key-
stone, The glass tube has sufficient
length so that when the drop reaches
the bottom of the tube the air pressure
has become great enough, combined
with the capillary attraction of the
tube, to sustain the drop in the tube,
thereby preventing any escaping of the
fumes,

C R N

A Tailor's Wax Spool

This handy deviee iz made from an
ordinary wood spool from which the
thread has been
removed.  Melt-
ed wax is run on
the gpool between
the flanges, fill-
ing the space
level with the
rims, as shown
in the cnt. A
emall circle of
plush is glued
fast to one end and the whole of the
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gpool is filled with fine emery and then
another plush circle iz glued on the
other end. This will combine two use-
ful iruplements—n thread waxer and a
needle polisher—in a compact form.
— e —

How to Make a Pyrographer’s Table

Any pyrographer will appreciate the
construction of the table and eabinet as
illustrated. Anyone doing burnt wood
work will know the annoyanee of build-
ing up a steady support for the arm
to the level of the article on which the
work 18 to be done. The size of this
table may be made to suit the eur-
roundings and the space of the builder.
Fig. 1 shows the table with a elot cut
in the side support in which to place
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store.  When the table is not in use
for pyrography it can be used for a
writing table or a round top provided
and attached on which to play games.
When used for this purpose the bracket,
as well as the pyrographic outfit, iz
stowed away in the cabinet az shown in
Fig. 3.—Contributed by I. Almstaedt,
Thompsonville, Staten Tsland.
——l . if—

How to Remove Stains from Con=
crete Floor

(il stains on conerete floors may be
removed by using a mixture of 1 lb.
oxalie acid in 3 gal. water, with enough
wheat flour added to make a paste that
can be applied with a brush. Allow
the application to remain for two days

Pyrographer's

the thumb szerew of the bracket as
gshown on top of the table. It will be
noticed, Fig. 2, that while both drawer
and cabinet are available for storing
the apparatus, they are not in the way
of the operator while sitting at his
work ; the drawer overhangs the knees
and the cabinet is far enough back not
to interfere with sitting up close to
the work. The bracket shelf slides in
the elot at the side of the table, and
is fastened to any height by the thumb
screw. ‘There is also a smaller slide
bracket on the shelf to clamp irregular
objectz to the side of the table. The
thumb screws, hinges and drawer pulls
can be purchased from any hardware

Wark Table

and then remove with elear water and
a scrubbing brush. A second applica-
tion will remove the most ﬂtuEhnrn
CAse,

Temporary Repair on a Broken
Bearing Cap

A temporary, as well as an ingenious,
repair was made on a cap covering a

bearing on a large machine. As it

was impossible to

get a new cap,| ATo—mam_
THAR

and as there was [PEr
not time to make
a permanent re-
pair, an iron
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strap was made to fit the shape of the
cap, and holes drilled in each end, says
the National Engineer. This strap was
put over the cap and held in place by
the same boltz as held the cap in place
before. This repair answered well until
a new cap could be made.

How %o Obtain Fresh Air While
Sleeping

The accompanying illustrations show
the construction of two different de-
vices exhibited by the state of Massa-
chusetts for the purpose of securing

fresh air in sleeping rooms. Figure 1
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Another deviee iz shown in Fig. 4.
Here the zingle bed haz the head ex-
tended through the window into a little
tent-like awning, the outside of which
iz shown in Fig. 5. The iron leg of the
bed will have to be slipped back to the
pozition shown in Fig. 4, or a wooden
frame for the bed can be made by any
one handy with tools. The hottom of
the awning is entirely open, while the
roof has the center opening that is
shown in Fig. 5. The upper end of
thiz opening iz protected by a raised
frame covercd with eloth, while the-
lower part can be left open, to be cov-
ered in stormy or windy weather by a

ghows a single bed placed
before a window., A
light iron frame, Fig. 2,
fits over the head of the
bed and within the win-
dow frame. This frame
iz covered with cotton
cloth, After one i3 snug-
ly tucked in bed under

is shiald, with the loose
cloth at the end and side
tucked in about him, he
can raise the sash and be
practically out of doors,
though his body will be
in a warm room, says the
Country Gentleman. In

cold weather the head

should, of course, be pro-
tected by a warm cap,
and if the window is on
the “weather” side of
the house it will be well
to place an awning on
the outside of the win-
dow as one does to keep
out the sun's rayvs in the
summer, This frame, as
shown in Fig. 2, can be
fastened to the inside of
the window frame by
serew-eves and hooks. A
square frame, Fig. 3, can
be made from laths,
which would answer
much the same purpose,
and be easier to cover, as
the cloth could be
tacked on.
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curtain on a regular spring roller, as
shown, A cord runs from the curtain
up over a little pulley at the top of
the window frame and hangs down
within reach of the occupant of the bed.
A simpler cover, and one that would
always protect from storm, is shown in
Fig. 6. In this caze a roof of cloth
projecting some 6 in. at the sides and
at the back is raised above the entirely
open top, as shown. With such a plan
it might be well to provide a ecloth
gereen, or curtain, to close the open
gide, from which a strong wind may be
blawing. The bottom of the sash, Fig.
4, can have a cloth tacked to it, to
eome down to the bed, if it is desired
to keep the room within warm during
the might.

& -

Side-Slap Stopped by Using Pegs in
the Bearing

Sometimes an annoving pound will
he heard by the engineer while hiz en-
gine iz running. This was so in the
case of a large
Corlissengine
and it secmed
impossible for
the engineer to
locate the noise.
After placing a crowbar between the
shaft and the erosshead the trouble was
found io be a side-slap cansed by wear,
gays the Practical Engineer. The boxes
were taken out, each drilled and three

g2 made fast in the holes, as shown in
the sketch. After they were dressed
down to the proper length all lost mo-
tion was taken up and the trouble
remedied.

— i —————

Ejecting Water with Low Pressure

For the purpose of removing waler
in cellars, pits and tanks the following
deseribed device will be of great as-
sigtance where water pressure can he
supplied. Tt can also be used where
poles are being placed in soft ground,
as sand will go through as well as
water. The deviee consists of a 2-in.
suction and & 2-in. discharge pipe
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H}aceﬁl in a reducing tee at right angles.
he supply or pressure pipe is § in.
and is serewed into the reducing tee, as
ghown, with the end extending a little
beyond the suction pipe. The discharge

The Fipe Connections

pipe shonld not be over 10 times its
diameter in length. With 50 lb, pres-
gure from a hydrant, which is attached
to the supply pipe, it will discharge
about 80 gal, of water per minute.

L e

How to Make a Circular Louvre

A quick and good way to make a
circular louvre 18 to first build the
cirele jam and then bevel the slats,
Two or more pieces are provided for
each slat from ¥ by 2-in. material with
the endz beveled to 45 deg., says a cor-
respondent of the Wood-Worker., Taek
these pieces edgewize on the face of one
glat, then tack another zlat on these,
and 0 on until enough slats are added

Frame Ready to Saw

to fill the cirele. Some thin boards are
nailed to the surface of all the slats, as
shown in the sketch, on which to draw
a cirele with a diameter the same as
that of the jam. The whole mass of
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glats thus bound together is placed on
a band saw table and eut out on the
line. It is then ready to drop into the
jam and nail fast.

How to Make a Split-Log Drag for
Earth Roads

By D. Ward King

In many sections of the country there
i8 mo tock, gravel or other hard ma-
terials for ruad building and the most
common type of highway is the dirt
road. A detailed deseription iz here
given for the construetion of a split-
log drag for making dirt roads.
Varions deviees have been tried and
the one to gain the most favor is the
two-zlab log or plank drag with a lib-
eral “set back.” A dry red cedar log
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placed in position behind the other
and from the end which 12 to be at the
middle of the road measure 20 in. for
the center of one cross stake, and 6 in.
from the other end locate the center
of the other stake. The center for the
middle stake is found in the 2ame man-
ner as on the front slab. The holes
that are bored for the stakes should be
2 in, in diameter and considerable care
must be taken to hold the augur plumb
while boring the holes so the stakes
will fit properly. The hole to take the
forward end of the chain should he
bored in the same manner. When these
holes are brought opposite each other,
one end of the back slab will be 16 in.
nearer the center of the roadway than
the front one, giving what is known as
the “zet baclk.”

The two slabs are held together with

King's 8plit-Log Drag

is the hest material for a drag. Hed
elm and walnut when thoroughly dried
are excellent, and box elder, soft maple,
or even willow are preferable to oak,
hickory or ash.

The log ehould be 7 or 8 ft. long and
from 10 to 12 in. in diameter, and
carefully split in the middle, The
heaviest and he=t elab should be =se-
lected for the front. At a point on the
front slab 4 in, from the end that is to
be at the middle of the road locate the
eenter of the hole for a eross stake, and
22 in, from the other end of the front
slab locate the center for another eross
stake. The hole for the middle stake
will he on a line connecting and half-

way between the other two, as shown in
Fig. 1. The back slab should now be

stakes made of straight-grained timber
and tapered gradually toward the ends.
No shoulder i= cut on them at the point
where they enter the slabs. They
shonld be 2 in. in diameter at the ends
and long enough to hold the slabs 30 in.
apart, and fastened in  place with
wedges only,

When the stakes have been placed in
position and tightly wedged, a brace 2
in. thick and 4 in. wide iz placed di-
agonally to them at the ditch end, as
shown in Fig. 1. The brace ia fitted
on the front slab so that its lower edge
will be 1 in, from the bottom edge of
the front slab, while the other end rests
i the middle of the back slab and in
the angle between slab and the end
stake.
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The blade iz made of a strip of iron
g4 ft. long, 3 or 4 in. wide and } in.
thick. This iron iz attached to the
fromt slab, go that it will be § in. below
the lower edge of the slab at the ditch
end, while the end of the iron toward
the middle of the road should be flush
with the edge of the elab. The iron is
fastened to the slab with 8-in. flat-
headed bolts and the holes fo receive
them should be countersunk. If the
face of the slab is plumb it iz well to
wedge out the lower edge of the irom
blade with a three-cornered strip of
wood to give it a slant like the bit of a
plane.  The drag is shown complete in
Fig. 2.

Diragz can be conztructed of planks
imstead of logs, and while the dimen-
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These cleais should extend about 1 in.
bevond the width of the platform,

An ordinary f{race chain is strong
enough to draw the drag if the clevis
ig not fastened through a link. The
chain is wrapped around the rear stake
and passed over the front slab. The
other end of the chain iz passed through
the hole bored for it in the end of the
ront slab and fastemed with a pin
slipped through a link.

For ordinary purposes the clevis
should be fastened far enough toward
the blade end of the front slab on the
chain to force the unloaded drag to
follow the team at an angle of 45 deg.
Thiz will canse the earth to move alon
the face of the drag smoothly and wi
give comparatively light draft {o the
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King's Plank Cirapg

grong and the construetion are the zame,
the planks must be strengthened by
placing & second plank, 2 by 6 in.,
along the middle and on the back side
of each 2 by 12-in. plank, as shown in
Fig. 3. The planks are held together
with - stakes, and an irom sirip for a
cutting edge is supplied in the same
manner as for the split-log drag. This
completed drag 12 shown in Fig. 4.

A platform made of 1-in, hoards and
held together with three cleats is placed
on the stakea between the slabs. These
boards should be spaced at least 1 in.
apart to allow any earth that may heap
up and fall over the front slab to sift
through upon the road again. The
end cleatz should be placed so that they
will just drop inside of the end stakes,
while the middle cleat can be shifted
1o either side of the middle stake.

team, provided the driver ridez in the
line of dratt. Sometimes conditions
are met that require special treatment,
(ften a flat place several rods in length
or a zeepy spot needs special attention.

The distance from the drag at which
the team is hitched affects the depth of
cutting. Shortening the chain tends to
lift the front slab from the ground; a
longer hitch causes the blade fo cut
more deeply. 1f small weeds are to be cut
or a furrow of earth iz to be moved, the
double-tree should be attached rather
elose to the diteh end of the drag. The
drag will then move nearly diteh end
foremost, and the driver shonld stand
with one foot on the extreme forward
end of the front zlab. This will swing
the drag back to the proper angle and
will cange the blade to plow.

Usually two horses are enough to
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pull a drag over an ordinary earth road.
When four horzes are used, they should
be hitched to the drag by means of a
four-horse evener, The team shounld
be driven with one horse on each side
of the right-hand wheel track or rut
the Mall lengih of the portion to be
dragged, and the return made over the
other half of the roadway,
—_— e -
How to Knurl Work in Long
Lengths

Recently we had a lot of wire of
various gizes 1o knurl, says a corre-
spondent of American Machinist. An

e 1
R g -,
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Knurls in the Chuck's Jaws

old three-jaw self-centering chuck was
taken apart and the jaws annealed,
after which they were slotted as shown,
to receive the knurls. The wire was in
coils and was mounted on a turntable
at the rear of the spindle. After pass-
ing between the straightening rolls it
was led through the zpindle between
the knurle and grasped by a clamp
held in the tool holder. The jaws of
the elamp were shod with eopper =0 as
not fo mar the work. A sef-screw
held the cireular rack after the knurls
were adjusted to depth. The carriage
as it receded from the chuck drew the
wire through the straightening rolls
and the knurls.

The knurls were about 1 in. diameter.
They would knurl any size material
that would pass through the spindle,
The knurling was done with a lflheml
supply of oil ﬂuwlnﬂ on the knurla.

A chain 23 leEH l::mg and weighing
25 tons was recently made in England
for u=e in a n:*nllle:rv
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A Yarnishing Hook to Hold Wood
Patterns

When varnishing small wood pat-
terns it is difficult to hold them when

Fig § —

Fatternmakears' Yarnishing Hook

applying the finishing coat, and to hold
them when drying without some of the
parts touching, which destroys the fin-
ish. A wire hook made as shown in
Fig. 1 about 2} in. long and hung over
a wire as in Fig. 2, will not only hold
patterns wh mntmp: and drying, but
a.s0 will protect the fingers from com-
ing in contact with the varnish. The

-emall hole made by inserting the point

of the hook will not mar the pattern
much, and if placed in the right po-
gition it ean be used by the molder for
lifting.

& &
L L 2

An Adjustable Gauge for a Coun-
tersink

Countersinking holes to different
depths for flat-headed screws in pieces
varying in thickness makes it imposzible
to gauge the depth by the drill press
gpindle, or to do the work neatly with
a hand drill. The sketch shows how
to make a gauge on a countersink that

The Countersink Gauge

will gange the work perfectly, whether
used with a hand drill or in a drill
press.  The gauge iz in the form of a
cup that can be adjusted by turning it
on threads of the countersink. A lock
nut is fitted to hold the pange when set
at the proper depth.
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Fourth of July Catapult

Haome=Made Cannon Which Will Hurl Life-Slze Dummy 100 Feet Through the Alr

J\mnng the numerons exciting amnse-
ments in which bovs may participate
during the Fourth of July celebration
is to make a cannon that will shoot life-
gizod dummies dressed in old clothes.
The building of a cannon az deseribed
in the following makes: one that 15 safe
to fire and not dangerous to others,
provided care is taken to place it on an
angle of 45 deg. and not to fire when
anyone is within its range. The pow-
der charge iz in the safest form possi-
ble, as it is fired with a blow from a
hammer instead of lighting a fuse. If
the cannon is made according to diree-
tions there cannot possibly be any ex-
plosion.

Secure a piece of common gas pipe,
4 to 6 in. in diameter, and the length
may be from 18 to 24 in. Old pipe
may be used if 1t is straight. Have a
machinist eut threads on the outside
of one end, as shown in Fig. 1, and fit
an iron cap (Fig. 2) tightly on the
threaded end of the pipe. The eap is
drilled and tapped in the center for a
1-in. pipe. Thread both ends of a 1-in.
pipe that iz 4 in. long (Fig. 3) and
turn one end zecurely into the threaded
hole of the eap. Thiz pipe should pro-

ject § in. inside of the cap. Fit a eap
{Fig. 4) loozely on the other end of the
1-in. pipe. A hole is drilled into the
center of this small cap just large
enough to receive a G-penny wire nail
(B, Fig. ).

This completes the making of the
cannon and the next step is to construet
a dummy which can be dressed in old
clothes. Cut ount two round blocks of
wood from hard pine or ocak that is
about 3 in. thick, as shown in Fig. 5.
The diameter of these blocks should be
about 4 in. le=s than the hole in the
cannon, so they will slide easily. In
the center of each block bore a 3-in.
hole, Becure an iron rod about 4 ft.
long and make a ring at one end and
thread 4 in. of the other. Slip one of
the cirenlar blocks on the rod and move
it up toward the ring about 14 in.
Turn a nut on the threads, stopping it
about 3} in. from the end of the rod.
Slip the other circular piece of wood
on the rod and up against the not and
turn on another nut to hold the wooden
block firmly in its place at the end of
the rod. 1f the rod is flattened a little
at the place where the upper block is
located it will hold tight. These are
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shown in Fig. 5. Take some iron wire
about } in. in diameter and make a
loop at the top of the rod for the head.
Wire this locp to the ring made in the
rodd and make the head about thiz loop
by using canvas or gunny cloth sewed
up forming a bag into which is stuffed
cither excelsior, paper or hay. The
arms are made by lashing with fine wire
or strong hemp, a piece of wood 1 in.
square and 20 in. long, or one cut in
the shape shown in Fig. 6, to the rod.
Place the wood arms close to the bottom
of the head. Make a triangle of wire
and fasten it and the cross arm securely
to the top of the rod to keep them from
slipping down. A false face, or one
painted on white cloth, can be sewed
on the stuffed bag.
trousers are put on the frame to com-
plete the dummy. If the clothing is
not too heavy and of white material so
much the better. To greatly increase
the spectacular flight throngh the air,
a number of different colored streamers,
G or 8 in, wide and several feet in
length made from bunting, can be at-
tached about the waist of the dummy.
The complete dummy should not weigh
more than 6 b,

The cannon is mounted on a board
with the cap end resting against a cleat
which iz securely nailed to the hoard
and then bound tightly with a rope as
shown in Fig. 8. Lay one end of the
hoard on the ground and place the
other on boxes or supports sufficiently
high to incline it at an angle of about
45 deg. Enough of the board should
project bevond the end of the cannon
on which to lay the dummy. When
completed as deseribed, it is then ready
to load and fire. Clear away everyone
in front and on each side of the cannon,
as the dummy will fly from 50 to 100 ft.
and no one must be in range of its
flight. Thiz is important, as the rod
of the frame holding the clothes will
penetrate a board at short range. An
ordinary shot gun cartridge of the
paper shell type is used for the charge
and it must be loaded with powder
only. Coarse black powder iz the best,
but anv size will do. When loading
~the rod with the wooden blocks, on

An old eoat and .
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which the dummy is attached, do not
place the end block against the breech
end of the cannon, leave about 2 or 3
in. between the end of the eannon and
the block. Insert the cartridge in the
1-in. pipe. The cartridge should fit
the pipe snug, which it will do if the
proper size is secured. Serew on the
firtng-cap, msert the wire nail firing-
pin until it rests against the firing-cap
of the cartridge. 11 the range is clear
the firing may be done by giving the
nail a sharp rap with a hammer. A
loud report will follow with a cloud of
gmoke and the dummy will be seen fly-
ing through the air, the arms, legs and
streamers fluttering, which presents a
most realistic and life-like apearance.
The firing may be repeated any number
of times in the same manner,
-

How to Make a Miniature Yolcano

A toy voleano that will send forth
flames and ashes with lava streaming
down its sides in real voleanic action
can be made by any boy without any
more danger than firing an ordinary
fire-eracker. A mound of sand or earth
2 built up about 1 ft. high in the shape
of a volcano. Roll up a piece of heavy
paper, making a tube 5 in. long and
1} in. in diameter. This tube of paper
ia placed in the top of the mound by
first setting it upon a flat sheet of
paper and building up the sand or

Wolcano in Action
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earth about the sides until it is all cov-
ered excepting the top npn:ninf;. This
iz to keep all dampness away from the
mixture to be placed within.

A fuse from a fire-cracker, or one
made by winding some powder in tissue
paper, is placed in the paper tube of
the voleano with one end extending
over the edge. Get some potazh from
a drug store and be sure to state the
purpose for which it is wanted, as there
are numerous kinds of potash that will
not be suitable. An equal amount of
sugar i mixed with the potash and
placed in the paper tube. On top of
this put a layer of pure potash and on
this pour some gun powder, This eom-
pletes the voleano and it only remains
for the fuse to be lighted and action
will begin with an explosion which
sendz fire, amoke and sparks upward.
Flames will follow and the lava pours
down the sides of the mound.

vt
Wire Loop Connections for Battery
Binding=Posts

The trouble with battery binding-
post connections can be : :
avoided by winding the
bare end of the connect-
ing wire around the
binding-post screw and
then back around its
extending length as
shown in the sketch,
Alwavs serew down permanent connec-
tions with pliers. :

Melting Metal in the Flame of a
Match

The flame of an ordinary mateh has
a much higher temperature than is gen-
erally known and will melt cast-iron
or steel filings, Try it by striking a
match and eprinkle the filings through
the flame. Sputtering sparks like gun-
powder will be the result of the melt-
ing metal.

el —— —

The equirrel slaughter of Russia

amounts to 25,000,000 per year.
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Landscape Drawing Made Easy

With this deviee anyone, no matter
how little his artistic ability may be,
can draw aceurately and quickly any
little bit of scenery or other subject
and get everything in the true perspec-
tive and in the correct proportion.

Drawing with the Aid of Reflecting Glasses

No lens iz required for making this
camera—just a plain mirror -set at an
angle of 45 deg., with a piece of ordi-
nary glass underneath, a screen with a
peek hole and a board for holding the
drawing paper. The different parts
may be fastened together by means of
A box frame, or may be hinged together
to allow folding up when earrving and
a good tripod of heavy design should
be used for supporting it. In order to
get the best resulis the sereen should
be blackened on the inside and the eve-
piece should be blackened on the side
next to the eve. A piece of black card-
board placed over the end of the eye-
piece and perforated with a pin makes
an excellent peek hole.

In operation the rays of light com-
ing from any given object, such as the
arrow AB. strike the inclined mirror
and are reflected downward. On strik-
ing the inclined glass a portion of the
light is again reflected and the rays en-
tering the eye of the operator produce
the virtual image on the paper as
shown, The general outlines may be
sketched in quickly, leaving the details
to be worked up later. This arrange-
ment may be used for interior work
when the illumination is good.
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How to Make a Pilot Balloon

By E. Goddard Jorgensen

Unusual interest is being displayed in
ballooning, and as it is fast becoming
the favorite sport many persons would
like to know how to construct a min-
tature halloon for making experiments,
The following table will give the size,
as well as the eapacity and lifting power
of pilot balloons:

Diametar, Cap. in Cu, FL Lilting Power,
b lia 4 Ih.
6 It 113 T 1l
7 ft, 174 11 Ih.
it i 17 I
4 It iHl 4 I,
10 f1t. g a3 I
i1 1. 0 14 1h.
12 fi. Alkh 07 Ihe

The material must be cut in suitable
ghaped gores or segments.  In this ar-
ticle we ghall confine ourselves to a
10-ft. balloon, If the balloon 1= 10 fi.
in diameter, then the civoum forence will
be approximately 31,7 times the di-
ameter, gr 31 ft. 5 in.  We now fake
one=hall thiz length to make the length
of the gore, which is 15 ft. 74 in.  Get
a piece of paper 15 fi. 74 in. long and
3 ft. wide from which to ent a pattern,
Fig. 1. A line, AL, is drawn length-
wize and exactly in the middle of the
paper, and & line, C1, is drawn at right
nnglﬁ; to AB and in ﬂ:f' middle of the
paper  lengthwavs, The intersecting
puint of AB and C1Y 15 uzed for a con-
ter to aseribe a circle whose diameter is
the same as the width of the paper, or
3 it. Divide one-guarter of the eircle
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into 10 equal parts and also divide
one-half of the line AB in 10 equal
parts,  Perpendienlar lines are drawn
FJ:Lr:LHu] with the Line OD il]'i.’l‘ﬁl*l,:l:i:l]g
the division poinis made on the one-
half line AB. Horizontal and parallel
lines with AB are drawn infersecting
the division points made on the one-
quarter circle and interseeting the per-
pendicular line drawn parallel with CD.
A line is now drawn from B to E and
from E io F, and =0 on, until all the
intersecting lines are touched and the
point O is reached.  This will form the
proper curve to cat the patiern.  The
paper is now folded on the line AB aml
then on the line CD, keeping the
marked part on the outside.  The pat-
tern 1= now cut, eutting all four quar-
ters at the same time, on the curved
ling from B to (. When the paper is
unfolded vou will have a pattern as
shown in Fig. 2. This pattern is used
to mark the cloth, and alter marked is
cut the same shape and size,

The cloth segments are zewed to-
gother, ueing a fine nesdle and Nao. 70
thread, making a double seam as shown
in Fig. 3. When all seams are com-
pleted vou will have a bag the shape
shown in Fig. 4. A small portion of
one end or a seam must be left open
for inflating. A small tube made from
the eloth and sewed into one end will
make a better place for inflating and
to tie up tightly.

It iz now necesmarv to varnizh the
bag in order to make it retain the gas.

———— T T
T, —
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Pattern for Cutting the Segments
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Procure 1 gal. of the very best leavy
body, boiled linseed oil and immerse
the bag in it. The surpluz ol s
equeezed out by ronning  the bag
through an ordinary clothes wringer
coveral times, The bag is now placed
in the sun for a thorough drying. Put
the remaining oil in a kettle with  1b.
of beeswax and boil well together, This
golution is afterward diluted with tur-
pentine so it will work well. When the
bag is dry apply this mixture by rub-
hing it on the bag with a piece of flan-
nel. Repeat this operation four times,

Flad
Sewing Segments Togather

Fra.3

being sure of a thorough drying in the
sun each time. For indoor coating and
drying use a =mall amount of plumbic
oxide. Thizs will dry rapidly in the
<hade and will not make the oil hard.

Fill the bag with air by nsing a pair
of bellows and leave it over night. This
test will show if the bag is airtight.
If it is not tight then the bag needs
another rubbing, The next operation
is to fill the bag with gas.

Hyvdrogen gas is made from iron aml
gulphuric aeid. The amounts neces-
gary for a 10-ft. balloon are 125 Ib. of
iron borings and 125 1b. of sulphuric
acid. 1 1b, of iron, 1 Ib. of sulphurie
acid and 4 Ib of water will make 4
e, ft. of gas in one hour, Secure two
empty barrels of about 52 gal. capacity
and connect them, as shown in Fig. 5,
with 3-in, pipe. In the barrel, A, place
the iron borings and fill one-half full
of clear water. Fill the other barrel,
B, with water 2 in. above the level of
the water in barrel A. This is to give
a water preseure head against foaming
when the generator is in action. About
15 Ib. of lime should be well mixed
with the water in the barrel B. Al

Fin, &

The Hydrogen Qeneralor

joints must be sealed with plaster of
Paris. Pour in one-half ol the acid
inte the barrel, A, with the iron
borings. The barrels are kept tight
while the generation i going on with
the exception of the outlet, C, to the
bag, When the action is stopped in
the generator barrel, A, let the solution
run out and fill again as before with
water and -acid on the iron borings.
The outlet, €, should be alwavs eon-
nected with the bag while the generator
is in action, The -in. pipe extending
down into the cooling tank, B, should
not enter into the water over 8 In.
When filled with gas the balloon is
ready for a flight at the will of the
operator.

P
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How to Clean a Clock

It is very simple to clean a clock,
which may sound rather absurd. For
an amateur it is not always necessary to
take the clock to pieces. With a little
care and patience and using some ben-
zine, a clean white rag, a sable brush
and some oil a clock can be eleaned and
put into first-class running order. The
henzine =hould be clean and free from
oil.  You can test benzine by putting a
little on the back of the hand; if it 1s
rood it will dry off, leaving the hand
quite clean, but if any grease remaing
on the hand, it is not fit to use

The oil should be of the very best
that can be procured,  Vegetable oils
should never be uzed. Clock oil can be
procured from your druggist or jeweler.

ANl loose dirt should be removedl
from the works by blowing with' bel-
lows, or a fan, or dusting with a dry
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brush; in the latter case great care
should be exercized mot to injure any
of the partz. IDMp the brush in the
benzine and clean the spindles and
spindle holes, and the teeth of the es-
capement wheel. After washing a part,
wipe the brush on the rag and rinse in
the benzine; this should be repeated
frequently, until no more dirt iz seen.

When the clock has dried, oil the
spindle holes carefully; this may be
done with a toothpick or a sliver of
wood cut to a fine point. 0il the tooth
of the escapement wheel slightly, using
a fine brush.

How to Make Blueprint Lantern

Slides

Lantern slides of a blue tone that is
a pleasing variety from the.usual black
may he made from spoiled or old plates
which have not been developed, by fix-
ing, washing well and then dipping five
minutes in the following solution:

A.  Green Iron ammonlum cltrate. . 150 gr.
Water .. 1 o=

B. Potassiom 'i'r.l:lrln-r‘_;nl'l.hllqgté : .I : : ::: Gk gl.'.-
WaEEE wouuiiiiniirnnaanran 1 0

Prepare the solutions separately and
mix equal partz for use, at the time of
employment. Dry the plates in the
dark, and keep in the dark until used.
Printing is done in the sun, and a vig-
orous negative must be used, says the
Moving Picture World. Exposure, 20
to 30 minutes. Wash 10 minutes in
running water and dry. Brown or pur-

ple tones may be had by sensitizing with
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the following solution instead of the
above

Distilled water .........00ien.. .
Bllver nitrate . ................. 50 gF
Tartarle or citrle acld..........,, 4 oz

Bathe the plates 5 minutes, keeping
the fingers out of the solution, to avoid
blackened skin. Dry in the dark. Print
to bronzing under a strong negative;
fix in hypo, toning first if desired.

il
"

A Substitute for a Ray Filter

Not many amateur photographers
possess a ray filter. A good substitute
15 to use the orange glass from the ruby
lamp. This can be held in position in
front of the lens with a rubber band.
A longer exposure will be necessary,
but good cloud effects can be procured
in this manner,

& &
i

Electric Lamp Experiments

Incandescent electric lamps can be
made to glow so that they may be seen
in a dark room by rubbing the globe
on clothing or with a paper, leather or
tinfoil and immediately holding near a
+-in. Ruhmkorff coil which is in action
but not sparking. The miniature 16-
cp.. 20 and 2%-volt lamps will show
quite  brilliantly, but the 110-volt
globes will not glow. When experi-
menting with these globes everything
should be dry. A eold, dry atmosphere
will give best results,

Annual Regatta, Port Melbourne, Australia
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Bllild Yﬂl’ll’ OWII Bﬂﬂ.t BY Broﬂks
Build Your Own Furniture " §ystem

l CAN sell you a boat for one-fourth of what a factory would charge.
I can sell you furniture for one-third of what a dealer would charge.

1 will sell you 100 cents’ worth of astnal value and results for 25 or 35 cents. r_
MY GUARANTEE

Is it worth considering P
I cannot tell you my whole story here, but if you will send for my eatalogues,
W hither you buy boataon.
s furnitinee of e, 1Ak

1

they will prove what I claim.  Give me a chance---right now, today. Read
my gusrantee---it means you take no risk. | ety guarantes that you

YOU CAN SAVE TWO-THIRDS TO THREE-FOURTHS |t it

fund your money I gou Ard
mist, T stamd buck of ever
gtatement made in this ad-
I have ravelutionized the boat-building business, I have apent the last twenty- | rertsbmer 1 have madle
two years in building or sailing boats, and am a practical boat man.
Seven years ago | originated the Pattern System of boat building. Today m¥
anstomers are found in every eivilized country on earth.

thean a8 steong and comyioe.
fng s I know Bow, The
Ower 50,000 boata (more

E'-'H'J'lh warmnt s,
0. ¢, BROORS,

kol husiness piach
B =nceess, kod 18 18

ki

than the combined out-put ck-Down

of all bost factories) have > Kno .

been built from my system, —— i T s Furniture.

mostly by inexperienced w3 — T have adapted to furnitare prac.
men and boys. 4 - tically the snae idess that nsade my

Over half of thess have

built several boats—a large
pumber have established
ihomeslves in the boat-

T Patterns $24.00, Our & I, P. Single Cylluder, Type I § e ts fust taking
building business. Modor, with complete Marine and Electricsl Equigeent the place ﬂ t:"'
" wpenslve fnctory

I $25.00, Both Frame and Mcotor §108.00, Frice of | U=
Boat Patterns H,'ﬂ and up. completed Bont, Motor Installed, resdy to run §230.00. e —
ﬁﬂfmﬂﬁwhulldﬂhﬂu h‘_f ing this furnitucs

Length 23 ft. Deam 5 in. Price of K. D. Prame aod

revolutinnleing tha
mruu,umln.uamaw.
My high-grade,
leavy art furok

for thres Yeais.
2 Every cnatomer 18 enthnsiastic abong 1t
All pleces are selld osk mod sre peschined.
mmcatiexl, Atted, ol resdy 80 any opa can put
thom togetfor, You ean meke a beEangiiol
Missbon or Arts g&nd Crafis chair, Wdvenport,
tuhie: o7 boukshell In o few minntes.  Apply
thi staln (only ons coat—ne Fubbingy and
yian Ilal.j_:_uﬂ-ll.du:ucl 1-5 ndsame pleee of for-
mi i nliure, Every plecs and every result s guar-
A Seml-Gpesd Mode antes] 1o ba saklafackory in every way or

macney refisidel,
You sare (1) Io the factory eost, (30 §6 the
factory proflt, (3) alldealees’ profts, (4) tee

thieds of frelght, (8) finkhlng expenss, (0)

using my exact size printed
paper patterns and illustrat-
o inatruotion sheets, telling
how to do every little detail.
You cannot fail to build as
& boat as the profes-
glonal boat builder.
My boat satalogue shows
all kinds of boats and tells
tow anyone can build &

Ag e reeeived
i

A Bet-Up Frame

boat £ ) Row Boat thie expense of craling and packing—making
them momvlng of G,
o __' thirds to three e F i
fonrthe, soeopd- r'i'l'.mh 2 m,

A Launch

Knock-Down Boat Frames.

Many people prefer to buy
my knoek-down frames (all
ready to put together) for
theleboats, instead of work-
ing up the rough lumber.

Uwing to my immenee

SPECIAL ENGINE OFFER

Heee 18 an engine T lknow 18 &l right.
The -Erooks 2l has copees wales
Jacket, omplels maring and electrlical
euipment, ready to igsmll. Welghs 5]
Lhst. WU eapply this englne together

with special 154 Toot K. 1. lancch frame
. EENe bubly enpecially for 1t fop

fnge tix thie plece,

$4.00 buys this chair

fehown In enty withont cushiom,
st enmee sty e Y 04D,

Ity e Brocks Sysieqn ¥oo ean
own FLE.00 chalra Tor S D0p FX5A0
davenporid for £7.007 $12. sl
gwlngs Tor §b00; 535,00 tables for
§4.H), et

$ .00 Buys this
Morris Chair

i

—

fnetory facilities, I ean in | SH.P. Type B Ho My cota.
: LT = . Prie (L1 i = Cashions e K=
muny casgd supply knoak- éu‘ |m.l|1l:‘1!_l-:l:l-l:l.lﬂr]' :;Illr]:l::ﬁdl-l'rgé EIU'. :.rlurfulu‘:l &:-
down framesatalowerprice | Dt Lor belom suu e eettin: it Apcin] erling.
S MeH, e 8] oL aft P )
than yon would pay for snit- combilnation prices on all :‘:u.l:-!- !'M ”:-‘lmlt'lul-llul ﬂFllIEI":II JI'I%mt-llIllll\'-l";ﬂbl-
able raw mabterial. when purchassd together. why poskill
all g of my knoek- !:llrl-';;u::_r:d&
down frames are scearately shaped and machined, ready to put together. rake no
I #l=o send free with raeh frame the patterns and somplete illustrated in- LT,"-" ﬂfl“;
structions needed to finish the boat. | can save you (1) boat-builder’s profit, home for
(2) labor expense, (3) big selling expense, (4) seven-eighths freight. You Ll

oan figure this cut yourself.

Write me personally for my boat, engine or furniture catalogue. Sent free. €. C. BROOKS, President.

BROOKS BOAT MFG. CO. 3707 SHIPF STREET BROOKS MFG. CO.
| Driginwters of Ehe Palbers System of Boad Belliing) LSAGINAW, MICH., U. 5. A. {0 bgfmaturs of Lhe Kosck-Bown Systen of Bope Furalshlng)
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POPULAR MECHANICS ADVERTISING SECTION

DO YOU WANT

mare POWER? Th CLEVELAND SPARK
PLUG gives mazimuam eoergy at every stroke.
It ""ahoota o flame” The ONLY plug that
really canmot carbonbre oF shost-circult. T heee
iz & reammn. T he SPIRAL CORE dogs the work.

Ted like w0 tell you fully about owr Battery
Connéciors, Protectoms, Cable Teminals and
Liscine Plaga—but can’t heres

Weite TODAY for our descriptive printed mas
ter contadming mauch interesting infecemation .
ignition, and ask lor our

SPECIAL INTRODUCTORY OFFER Q“-_,:l",_.-)

The Cleveland Spark Plug Co. 5.

—— MAKE 100% PROFIT|

Shaop mgenta can makoe 300 per ceat
sallipg "'Tat"s Grit Soap™ to fellow
warkmen, Al dope daring working
hotira, “Tal's Soap™ removes any
}sl:llll of dirt withont Injury to the
1a.1ilA,

Bample and pariiculars for 10 conta,

TATS: AP

FBR THE paNDS-
TATLGCH  BROS

TATLOCK BROS., Inc. - Rochester, M. ¥.
The Center Fire Radiom i
Spark Plug Dwecarbonizer

Tha Plig of Olesn
Conmmbustlon,

Inereass [iaw e F

Incrensesn pow-
#r 3D peer cent

1 pey Cant, Cleans cylinder
TheRacing Mach.  Cleats plator

Inm Plug, Right in Tings.

center of Cumbus- Cleana valyis.

tlom, mllowing +x. B

ploaion to travel Lo MoTe Speoc— Laes

all direcilons st

same Hme. .
Flegis alwaya IEmoves 8¢
I|Il|l clean by In- h;ll mnd _J' I.-r]1:
rughing freah CATE RFELE A

charge, eanye T,

Beward For Ohxdilog

General Aecumulator and Battery Co.
124 Second Streat Milwaukes, Wis.

ALL CENVINE ARMSTRONG
ARMSTRONC  giocks, Dies,
COODS HAVE pipe-Threading
| THIS and

. Cutting Tools

Accomplian REAL Work.

ARMSTRONG MFG. CO.

a15 Knowlten St.
BRIDGEPORT, CORNN,

Sand for Catalogue
—

K-W Magneto

M —"THE MOTOR BOAT SPECIAL™

Dhssd smlirely nwany wilh Babieriss. Blarks
yoar engine eadily without batteries snd
:'bu:l l.rn;]'u:ﬁrr .“I;TIT'“. ﬂ:;? .

Bp&rk wilal grss DEFeassd Lhe PwEr
anid r:'rrl ] Lave. II!:J bmll bearings and
s bresian, no movisg wires,  Wabsr proof
aid will oitlast yoar engine. Tesiall a K-W
Magneio xnd Janrn what (£ §a &6 hsve rend
lgnltlom  withont fisther sapenss or
treuble.  We also make Frictéon Dvive Bug-
priied for Jump Epark and duear Drive Hag-
naina for meks and bresk spark, Also high
grada foils and plige. I ¥oa have am an-

: ging yao coght 40 kave por catalopos, Jik
Erea urrl.\:lll.;l'!;ﬂ.l e 3 28580
I'rire Kk, F Em NET AT
For Jump Bpark 0 siisionat eyl i par Sk,

The K-W Ignition Company

3l Power Ave., Cleveland, Ohio

The

—
——

A COMPLICATED COMFPLAINT,—The {eleplhone mamagce
Is fortunate when & letter of complnint s capable of belng
turnedl Into & soaree of amasement, This somerimes lhap
nE, a& 18 chowin by the Followlog letler recelved By Tl
telepbones company nE Hnn Fronelsco:

(@entlenern: 1 now take Tl steps to Informs yoa that
T have o prodpecily st present tline with the restasrant
whish [ keep soe | most toke chesper rate phons, My
nenely by melghbor hag gob a phone alse which 12 & nkokel
Eimd I lke& to get the phone as him bubl anollsEr ome,
I mnke two requoesteds of the recent dates for to have
=ent up A man o #o a8 above reqoired hot oobody  show
ap o do It foF Ee aid PoFther, 1T wall all last weeks
expect for him to eome but mot.

Please kind sirs make & LOrry a8 soon
In oFder 6 belp ont my business trouldes which Warty
oviery day =loee band thoes eom ocome by, As o omatters
of lmportance 1 reqoest (o you & new hook for my place
ot wilth ouwtelde oty pames which 1 umlerstand b= in the
used of sphscribers for telephones.

Hera 1 nlen complain agafest operator on omy fone Be
vory bad, #he #ay hello what ditiber voi want and [ &ay
the wumber and she say questlons after guestions agsin
for the same nuomber and eall skidoo skidoo every tlme
I make a reguests Tor numbers, T wish yon for 10 please
kindly msnke & ®#tope 0 prevent same moce as this,

FFlease sent mp o mnn a8 hefore reguesis and do mach io
gl service as better what 05 [essibde and 1 am obillged,
Very traly, Y. Soglhara,

A8 you poesible

& &
* *

PEAME TEMFLE BECUN.—In the nome of peace and
of Internatlonal Fricmilship, the corperstose of (be new
bl llling for the International Bureau of Amerlean Repub-
Ties wis lall In Washingtem on Moy 11 by Eresbilent
Housevell,

7] 2 CYLINDER OPPOSED
ll MARINE ENGINE
Full Brake Horse Power Guarantieed
peetly alp vy, Froemical, Hght welght, peo.

(=4 'IL o

nnider parfect

oirod. B 50 3L

« Abaslate guaran-
te for one year, Cals-

log F eent free.

GUY L. SINTZ CO.
ek M Marshall, Mich,

We alsn haild i specind

L P2 cplinader ape

puerd  eapine  for

rn:w'-urmr tht gin-
]

gle cydindar in
(Hds Runabouts
S =

WArTan

KOETH'S KOMBINATION KIT

T b sharp competition of the 20th century fas macdked & new em in the maou-
faceuse of toals. The Letest cocmocnical
distinct tools, operated with ome set of ha

ted. At all dealersor we will deliver them o you fer $3.50,
Meoney back if wanted. Postal brings

@5= CURRIER-KOETH MFG. CO.

tion ia K. K. K., cmwhhji

15
[en, made of tempared ool steel, fully

catabogui.

Ceudersport, Pa.

e e
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FOPULAR MECHANICS ADVERTIEING SECTION

Letusstart youin
a profitable well-
drll]mg business

If you have a litile mechanical ability and are will
to work you can earn from %3 & year upwa
drilling water wells in yoar locality, with a

KEYSTONE
DRILLER

We have stated men in this business all over the
country and can refer you to hundreds of them who
are making big incomes. There is no dull season in
the drilling line, as you can work all the year around.
We lelll]'l.i:l:h-ﬂ'pﬂl,mnlt easily operated lrd:rmn;ut
driller on the market—the famous that &

being wsed in all parts of the world. ih a linle
]'| & you ought to earn enough in two or three months

y for the cost of your outht. Thereis almost no
].lh:lll to the splendid possibilities in this business, Many
men have foumd the work so profitable that th |1.|'|-'u
purchased additional machines and employed others o
run them. Write us and we'll tell ].rmdllhqut it and
send you free of charge a copy of our well driller’s
instruction book.

Department 41
KEYSTONE DRILLER COMPANY
Beaver Falls, Pa.

CHEMICAL

EXAMINATION

of apparently worthless ma-
terials often shows them to be
of great valve. Don't think
that gold and silver are the
only minerals worth hunting
for. Pure Limestone, Clay, Shale, Silica,
Kaolin, Fuller's Earth, Sand and Phos-
rhate Rock are often overlooked by pros-
pectors who go farther and fare worse.
Many a good prospect is left undeveloped because

its owners hesitate lo spend a few dollars necessary
to obtain absolute information regarding fts value.

Send the samples you think have wvalue to us and
we will quote you a price for examining them
and reporting on their value.

THE MINER-LAWRIE LABORATORIES

Comanlting Chemists o Popiuler Mechanics

355 Dearborn Street .75 % Chicago, I

109

Send For Our

F REEBOOK

HEALTH

ROUND OUT THE SHOULDERS, MECK AND ARMS, Taks l
away all wrinklos and crow®s fool,  fur frea book Lalls you how ko ss-
#ire & beangiful D-:-rr-r-le-::lnu lu-l rH-nln i plow of Haall mod lesuty
by & fow minsisa” dail

'thte Cross Electrlc Yibrator

'hra:nilh A rtl.’th hﬂd. il | h i
'III- 1] L] ¥ may LIy ] EFL k]

rmi&ou; znd permmanen’ ‘H‘I.ﬂl:l.l:l:ﬁ

tIu: wn.l:l.l.'.lf."r!'n.'l.

This grest oniflt, thnk hns el 4} cal scionee,

gives you bodh ¥ nnd Gnlvanbe nnd

mll ot tho anmn tme or soparately na youo wish. & compbobs
HFlectrie Massage and Eloctrie Medicn] Battory outilt. %ﬂn‘t
suffer any ngne whean yoncan have thn thTes grootest known
natural corntive ngonts constantly at your commaond.

Ourew Mﬂf—lﬂl-ﬁdﬂwﬂtﬁlﬂ

Huadashs, Catarch, Insosmnia, Indiges-
thon, Weakness, Rhoumatism, Asthems, [
Weuraigia, Esraehe, Weak Eyes, Nor-| g0
woun Dability, Ennillnﬂlnn. Drighi™s| £
Disease, Hesrt Trow aimach
Trouble, Desfross, il-ll'l Dissase
Bealp OCispase, Ete.  All thoss and |
dogens of obther cherapie apd nemt
dispssns in beth women and men can bs in- |0
inngly réllered snd parmaneatly cared by

VIBRATION »wnd ELECTRICITY =
Gel Our Freaa Book 'mt:n onr Flecirls Yibrator
lim IH w and special mifsghments poucan an=

verk mmy ehiade inks & pul'ml- wihrad-

Bagin now #s resors theso | Ing chatr wiibont o ‘J
bsbzhied. Heop away thaae polle | tha T MH'. I.-
mnfer the aren, and Chatl deubls | == rafembicg afer. ibs pame dresl

--I-I-IH-H i gAY &4
willen

ehlm. ‘Woman snd rnen dedy | e for w bk
tha signs o age ar il healih. Taami B2 wisdhs

THE WHITE CROSS VIERATOR II-I-'I.I.LTEI.I!.IHI'EEI.’I

This great insbemenk E«'H :p:"u ihousands of healih producieg vie
bmalioos & sfnike, and Electiricily at 8hs sama time i yom
wank it No other visrator cam do this, Our vibenions rus efiher
em their own pewerlil dry colls or may be afischesd te ordlssey
ebrbrie [ghta.

W rafer you to dozons af lesdisg sctraniss, muny
of them pasi Lbe age of M), who are as healiby azd hars

aFed KA Ill'llll.lt“- 17 I shwal gicl, '-Inll chashs ars plump A A

and preid

Tha beasrs MABEAGE AND o viBRATION. T #f;g:f
‘-

GREAT REDUCED PRICE OFFER

el full doimile of ousr gread Intreduciory offar.
The price of ver vibrators oot almodl | Bald,
ng kil & ssmall som. Sign npE
axnd bsagm shout ghiw exfranrdipary offer.
Ak get sur FRAEE DODK, “Haalth
Illrll “.lll o 'I':n JP;i-H‘:-:u this
walus i makl
'l-hwuwn-llﬂ- 'l' I‘Ii'

LINDSTROM, SMITH co.

259 La Salle 5L, Dapl. g2 1. 4 ;
CHICAGO TF &
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Your Credit Is Good
On This“WATERLOO"

Buy & powerfal, dorsble, Dpen-lacket, Frosd-Proo! Walssion Gas Fugine 1
am gradis mod gt |I-l|.'r||l|||=.l- saslafacibon Tor lenst monsy. Kveey Waterhoo'
rlq,l'_]]" gﬁuuru pitarmal Jor al leadt B yemrs. Ol a postal and

OW ‘FOR FREE BOOK iovitow sy s e

dhe WATERLDO keadas
|h.|m mll, Book §s Complete Cyclopedin, Glver all Engica fn & mol-
shall. Sont vtecloiely Fres om meceiph of nasie a0il s3dress.  Writa ilkds
Bexlny b dha =

SMALLEY

———— s

ny boat that can beat the
L c{lﬂﬂﬂﬂ of the Warld,""
must surely have a remark=
abie motor.

Wall that"s fost whak the "enersl® soni l|lI:|:'I'|
aGoplinder G0.T0 B p. BEMALLET Mot A0 nt the
Falm Hu.;.h Fln. rllll.‘nthil .P"J The "tienaral™
won 5 fireta a .EI tle “Delphin™
eqolnpd with & "lln. H—'H. H-1 h, ]J.HH.!.J.J_E\I Wik
G Hraks and 2 seconds—eleven cups for Lwo boats in
ann ragntial hut's gning momm

Buf tha SMALLEY @ slss a femily lsanch enpine; Hmyls,
eronombial with Toal, easy Lo slart, ressonsbla o pebes, aed
will vetlar your hoat, "fram 1 ln&ﬂ']_ Tl Cadnlog frema,

General Machinery Co., & Iumbelidee.

Complete with pmery wheel, boff

money, oF If yon ean devote yponr whaole tose,
Hibersl palary nnd

ENGINEERS WANTED

s palid,

el sakim will

wheel, pulley to run pewlig il -n:I.
wn.nh:lnu: THiAe rlnr,]znllmn T #nEa np
clies where wi lave @ RgEne

fpd where the wiler pressise Eoeul, &
rnmnple motor will bselven Cres g apply
nt onea 1§ yon want o makes some exirn

to send for catleg of Indicstors, Fe-
ducingy Wheels, Fanlmeders. Address,

LIFFINCOTT M. 5. CO.,
Mewark, -] o Mew Jersey

FOFULAR MECHANICE ADVERTIBING BECTION

L.._I4_F_.T* Launch

2HP

Enqmﬂ

Ll B8 gfnd Fon oes-

neminls from people wha

are nelay thiom, 161521250 and 50

footers &t proportiomate prices.  Boats and sngines guar-
dflesd ons pear. . Shipmeot mode the day we reeedre arder.
Motar ths simplest mudo, starts without eranking, anyons
oan oprests themm, Wa ara the lnrpest bullders of pleas
e Bonbs In the world and sell dlrect 1o nsar, Froe cainlog
DETROIT HOAT C0. L] Jeffereen Ave., Detroit, Mich

High-grade MARINE and

AUTOMOBILE ENGINES
2 to 30 H.P. 2 and 4-cyels,
latest improvements; best ma:
ferial: lowest prices. Also zell
castimgs, with drawings.

Stala your wanl.

HOULE MOTOR WORKS.

GEO East 5L, Holyoke, Mazs.

IE THIE PEERSONALT--If yon work for n man, A
heaven™s name wark for lile.

If e pays wages That supply you poar beead apd botier,
work for him. #peak well of him, think well of him, stand
by bhim, aml stamdl by the instiiution be cepresents.
think iF 1 worked for & mwan, | wonld work far him,
I would ol work for him part of bie time, but all of his
thee. 1 would glye am undivided serviee or none.

Ir put fo fhe piocls, an conee of loyalty 18
puoind of cleverness,

It yom muast vllify, combdemm, and efersally disparsge,
why, reslgn yoor posltion, and whea you are oulskle, damn
to your beart's comtent.  Bot, [ prey yon, ns lomg ns you
nre & part of an nsticatlon 30 mol eondemn t,  Not that
yai will Iajare fhe iostitatboi—ool that—biat when Foi
disparage the concern of which you nre a part you dis.
pErnge yourself.

Al don't forget—""1 forgol™
Elbert Hubibard.

warlh a

wan'l do In hieslgeEs—

"

MAKING LAMPS BURN BRIGHTLY.—For gond, =steady
light there g poildng better than o Joise, Bub ke meed
precytldng It kas fo kave sttentlon.  Affer cleaning well
and ftflng b, place s small Jump of camphor in The otl

vopsel,  This will greatly Jmprove dhe lHght and make
il Anme clesgrer oned brighter. If vom have oo camphor
adld & few drops of vinegar cccaslonally.

—

Statlomary, Portable, Pamplng and Marines.
Also Qresm Sopacabor Englnes, Sloss 184 to
2 H. P. OContractors” Hedstlng OulBis, -

Wrlte today for descriptlons, prices, ete,
KNEELAND MFG. CO.

) ivizlon Skt BATTLE CREEK, MICH,

THE STRELINGER

&4 Cyeole Gaseline Engina

Best Marine Engine Made
Absolutely Safe and Sure
Easy to Startand Control

Dorable, Rellable, Ecansmical md Powerfal

1 Tleled nlarity is prood
L'Ill.t. EEIE; ;li-bilrl:llélnﬂ fﬂr (PO
[T
".\'En e !‘I-Il:hcr our 1008 'I'.‘!n.ulmﬂ- and
Price List,
W corry [m sire® 2 nad £ Ovcla
Marimn and Hl:n.tlnu."&:lEu.illnﬂ.]
to SO HLE,, s om Tn
1In aoff hm:.i. necmmeories, pnd oam fur.
nis aﬂi’ﬂﬂng gom want in Lhe (Gua
Enging lime

THE STRELINDER
o e — 1 Lo 01510

THE STRELINGER MARINE ENGIRE CO.

Twapt, L, 48 E. Congress Bt., Datrolf, Michlgan, 17, B. A.

=

EREECTION:

Yoo wast & "“"Ferlectbon®™=—the cmpleet,
rmuihesi-oparating, most  powerdful  onglnes
Built. Fasy stariiag, spesdy, rellable sod

-1.|-1'hlhil|- Qe continuros sstislactery sr-
gL grads In epary reapect.

complele (mol “hare™)
withgol boat equipment

"prb-nk-
| Bl W pnrnntas sntisfactiomn oF
lere enpine [rsd of d%jpenda o wa. B B
fine, twn, and thres ryfindem,
Bewad For Aandsome maae Oinimlog.
furf H F. suliabls for katselies op do 18 Tk

The Callie Perfection Metor Co., 13110 24 Ave., Deirelt, Mich,

vipe

28339

LIl paris Inksrchangeahle--Fvary pari -



FOPULAE MECHANICS ADVERTISING SECTION

Practical
Mechanical Books

235¢c Per Copy

ELECTRICAL CIRCUITE AWND DIAGEAME, Deing
@ selecthon of originsl op-todote amd peactieal  din-
prams for Installing apousckators, alarms, hells, elec:
tric gas lighting, teleplones, eleciric power IEELT am
wivkig cliecults, lndisction oolls, gad engloe lgollees,
dymouros apd moters, srmature windiogs. By M. H.
Boehnelder. 25 eenis, Ell‘t andd,

ELECTRIC BELLE HD ALABMEBE, Hiow o ja=iall
them, Hy XN, H. Schneider,  Incloding batteries, wire
and  wiring, cleewolts, pushes, bells, burglar  nlarms.
bigh =md low water slarms, firg slarms, (Bermostats,
anoanclators, and the beating amd remsdyiog of fauli=.
With 0 original dingrnms. 25 ceots, postpaid.

MODEEN PRIMABRY BATTERIES. Thele construc.
thon, R @]l inaiBtenamedé, [hoelidlng  batiopbes  Dof
teleptones, telegraphs, motors, electric lights, Indoe-
tion eoils, aml Tor all experimental work. N, H.
Eehnelder, W pages, 56 [lustrations,  The #l aml
latest Amerbean book om the sobjest. 25 cemis, post-
v il .

ELECTREICITY. The study of, and 118 Iawsd [or De-
gluners, comprising the lnws of electrie caorrent gen-
eratlon aimd Mo, hlins's law, alvanlem, magnetism,
Indwetivn, principles of dypamas and mafers, wirlng,
with exploneticns of slmple matbemotice g applied

it electrbeal ealenlations. By N, H. Schneider. 'Ith
OG0 orFlginal Dosirations and & (ables. 25 cents, oS-
praldl.

EXPERIMENTING WITH INDUCTION COILE, [T,
®, MNorrle, sathor of ““Inductlon Colls smd Coil Moek-
fag,” A mest imstrective 1ttle book, foll of practical
il interepting experiments, folly explained o plakn
Inngunge with numeross hints and Hnt:‘mlhllm for eien-
ing enterisinneemnis. Arrnnged  under the following
hemlingea: Inirelactlon; The Hamidling of Hobmkoe®
Coil;  Experiments  with Bparks; EMests o the
Voeuuin: Imdoctbon amd Wireless Telegraphy, With
S origieal lusiraiions,  [In the press.] 25 sents,
prosipalid,

ELECTEIQ GAS LIGHTING. How to insatall elecirle
gns lgnitioey appnmius, Incleding the jump epark amid
miltiple eystems for all porposes.  Also the care and
goloctlon of =ultalle bhatterles, wirlng and repeiee. By
IT, . Norrfe, 100 pages, 7 EHlustrations, paper, 25
wrnts,  posiprld

THE LOCOMOTIVE, simply exploined. & frst fne
ilacibon 1o the stwly of the loesomative snglene, thele
deslgns, constructbon amd efectbon, with a =hoFt eafe-
chilgm, sod 26 (lustrations. 25 cents. postpold.

WOODWOREKE JOINTS. How to make nnd where o
pEe  them: Inclading mortise and  temson I'!J.I“I““' lape

Ints, doweinll jolnls, Ig]'ue Jolars aml scarling Jolnts
Vith = ¢hapter om elrealar woodwork, revised oo
enlarged edition, 101 pages, 17E llnstrations, 25 eenis,
prortpald,

¥ BATTERIES. A prmctieal hondbook om the
deslgning, f1ling and #nishing of dry hatterles, with
talles, far antomablles, gas engime, medical and ooll
work, eleetrle bells. alarme, telephones, experiments,;
nmil all porposes requiring & Brstomie battery.  Fally
iMasteatod with 20 original deawings. 25 cents, post-

ELECTREICAL MEABUTRING INETRT-
MENTE, describing the mnking amd osing of the diF-
'UT:IM Inetroments, fuily Mosirated, 325 cenls, [osi-
pudd.

HETAL WOREING TOOLE AND THEIR UBEB, A
Handhok for Young Engineers  amd  Appremtloes.
Hiows kow to use eimphke tools required In metal work-
fop nod manle]l maklng. Iosifated. 25 ceobs, post-

mld.

DIAGHEAM OF CORLISE ENGINE. A laree engrav-
fng giving & longiindinal secilon of the Corliss engine
exlinder, #howing relatlve poslthns of the plagen,
pieamr valves, eshaist valves, and wrlsl plates when
entaol tnkes ploee at Y piroke for eoch 15 degrsss of
the elrele. WL faoll particolars.  Bench-rods  and
rock ®hafis,  The elrele explained.  Wreist pintes and
poceniries, Explanation of EEnees, e0e, Frimfed om
heny E-I FooEmlze 13 In. X 1% In, 205 cents, potpaid,

]:H'EI- ION COILE., A practlesl handbook om  the
eopsirnetbon nnd ose of shork and spark cofls. With 25
Musirations, 25 cents, posipalil.

JOINT WIFPING. Practical hinfe for heglnners 1n
plumbing. Fully {uastrated. 25 cents, postpald.

POPULAR MECHANICS
CHICAGO

=223 Washington Sireet ::

The Fastest Cruising Motor Boat . World

of 168 Iangrth mndd Besm, the pacht = Geagling,™ slinwn ahorg

b eqalpped w th thres 80 h. p. Gieay Muotors (13F B, R
regilar slnek modors not in the gllighiest degres dTere gl o
better than any of the Geay Motors torped oot of our
factary every day, from the Iita 3 1-2h. . #6750 op. And
Fetwith Chese samn Yegn . of Jactory'® meobors the “Graulfing™
wal the thmee pekes 1o the Wikmils rées on Loke Erie lost
Angust. Writs for intervsting stury of this race.

1./ Fnzine, with eomplets hoat onta §
2 dmel bere ) Shalt, Fﬂllllﬁ“ﬂ"‘l" Whirel,
Stiing Box. Mofer, Raiteries,
Epkik Coll, Wire, Bwitch, ete., 4l

h. P=  rosady bo install in your bost.
ﬁ h. p. with conplete buat colfit (mod bare) 59?5.
[0 o with compiets boat: outtte (not barey 3] 58

Gray Motors are

L 3,3 &4 male in the lnrgeet
Crlimders anel meoel sp-fo-Co bl
2 e 4D lanl im the world

devoted E ns-
bvely T Endl T
ey &1 muaring
anglnim,

GUARANTEED
by & rosponsiblo
comcarn — oek
Dun or Brad-
sLpiset, OF any
Baok i

be .: | Ig

Immediate Delivery

O enorm et o t rmnhles nn to keep a
stock on hand mod ¢ Immyeillete delivery.

GRAY MOTOR BOATS

of 15.01-35 and 30 fr. seml-apead and
[E:E?r:urhumuulﬂnfd with Giray Motors —or wa will
urntali your loos Wit builder I
plans of Gray Motor Boats free U
yun install Gray Motors. mand 3
HOW WE D IT,— nr
our Htarators ulllilﬂ'lﬂi'.l:['l:lw WE I!-

AGTUALLY BUILD GHAY MO-
TORS; showlng oup plant, tools |
snd jlga. High qualiy of work-g
mnnship requlres de, upe
to-date Lol and mac eqalp-
ment. WE HAVE TH

GRAY MOTOR CO., %< Detroit, Mieh.

GRAYMOTORS

Plegae Menbion Populgr Wechamics
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Reliable-Reversible Two Cycle $87.00 ¢Bare) ¥t L

[ . Eight, simpla and easy b egorats. (nly thres moving paris.
Muin bearings hahivice],  Mateeial and warkimamship of ths
mn highest grade and gusrasissd  Jamp spark {gnBion.
BUILT IN MULTI-CYLINDER TYFES

GASOLINE M ﬂTﬂEE Write Today Tor Free Catalel Hrlni Clrcalur _—
Band 10 for our bosk Ignllﬁ-n. Vaparizstion snd O i
UNITED MANUFACTURING CO. Detroit, Mich.

irlir.

CONSTRUCTING A CHIMNEY,—Whea in ofder to meel
vwner's Idens By to ocost of B bome and IE 5 nenessaTy
MAKE A MOTOR BOAT OF ANY s id
tiv memlIfy & 2ot of planz, don’t economigs on the chimoes,
B' n "a‘- T I- N F I "'I E M I- N U T E S Mare  dismppoelotiment.  adissati=factiom aml bDemyveolenes
cnn b csussl by oan lmproperly designed doe than hy any
. nilier mkElake noa halliling,
=P+ UWe often bear of w furppes, runge of  water boller
Here®s a livile 2 I!'I P ARG muﬁur W { I [ T il
(40 [ba. com ﬁt}[ﬂ*“ Adtack e the having a good droft,' sovs Hordware sod Metal,  “This
ERCED st Ve I':-ml:.inﬁ miated I# wreng—ihe chilmuey hag the dpsfi—and opon this de-
without any tools.  Diriwes an ordin- pemds In o very lacge mensure the efliciency of voor heats
lry'":v'bunl?rnllw r'hEJ:H.rr. Funs Img plant and eonseqoently the comfort of dhe occapsnts
i on aise gallan of gasaling. of e ballding.™
Float Feed Carburetos. mplext Terrn cotts Hoee lining i often oot oot of speclfestions.
mgbtor made-does not et out of ordee. This s p mi=take anid =aves practically pothing, ag with
Catal 2 free. ¢ alsn make linlng 4-im. walle are proper, aml withoot lndog &0m
{:;N% MOTURS in 1,2, 3 and wille sre neerssary' also elose supervision to see that
4 pplivders, 2 B.opo welghs 32 The, Joimts are cal opeal amd sieooth.  In Scane localities 0t =
Bhipped ready for installation. Fully the enstom  io plaster inslde of flae. Thizs k= nob gomd
guarLnLte . pRactioe af & #moolh job B very bhard o get amid the
ed. Lend for Cataleg K plaster = alwars falllng off. A clean out door, 8 in. by 10
In.. with franee made of a8 on =0t In bddom of caeh
chlimney, Is waorth many thmes §ig cost,
Wﬂtuﬂnan Mﬂl’lﬂ.ﬂ Mﬂtlﬂr El]... Fregquently the flue of an open flreplace §s earcled  Into
the malin floe,  This §B8 6 serlons mbstaks, The doe shonld
1507 Fort Street, West, Dersit, Mich. | b wiralght:; bave wo openings of Hllﬁ: kiml., excepd fo
furnaee.  Use entlrely separote floe for treplnes or ventlla-

thoi,  Thie besi e I8 an oval or roamsl one, Bot oswln

to exeesslve cost 8 oseldom wssl. The peneral shape s

squape oF rectangular.  OF these the square @5 the besi,

ST'&R SPRﬁ'Y]HE MABH[HES ax It afoids less Crictlon: bt for an onlinaey dwelllng
Foar Whitewashing, Painting, an Sdn. by 1%dm, floe sboold be the smallest osed

Spraying of Insecticides, LI

14 DIFFERENT STYLES AND S1ZES.

&
¥

Write for Prices md Gola'sfee “M™ TOENADD BTARTE SAWMILLE, —The old saying that
ST‘ BE"ES wDHHS It 1= sm 101 wind that blows no ope gosd, woe provem by
E v Sede Mamaiactoners, thin I|'|:u_-|_ That The nIIT”IIIIkI:;IEmMM that Ilnrl:- :]:r\::uﬁh :In.'-
- = HEomtherm ®2inbed Focenlly IEE fany feeddile dis i THIE
1213 8. Jefferson Btreet, Chicage. afthers  rulned and homeless, beneflted  severnl thoozsml
el Apaarding  fo #advless Foceivedld g1t fhe flme Ofamm
sheeveport, Ln.. the (elling of thinker by the storm wos

% [T] Excinsive e teeriflc and nporalleled o the history of the eonntry.
m NULIT dlm-!ui-ﬂl'ﬂld Tenmiedliately after the cessatlon of the storm,  thmber
Bganka, owmer=s sl thely estimalors 16 (he siofm-swepl colEnlcy.
VAPOR LA.HPS FrWrila faor andl everywhere enise reports of forests of timber swept
GAS eatalogus asd foe the grogme,  The sedaeson of tlee vear was bhad for Callen
For Homa, Store and Skreet Faare. Hmber, as only a ||:|ll|:!]|‘.rl 1I|||1-'_|'«'l'rlll'll'lI RpgE I.lll.-llII timbier
=farinrs Takla , waormeedien.  CPbere wa=s omly ome plternatlve aod thnt was
:':_-,11EE;T mﬂ?¢1|mlgﬂ;1qm Ese. 100 Candls foe =tart the mills rumeing. A well known  Sheeveport
seran howrs ONE CENT. EH fin Smoke lumberman =tated fhat @l Feast 50600 neen had been gine
H’u.l:]d-m- .I.I:d-:ulut-:l.ru-!u- I'HEI' 51‘51-L -“' BILKET. work im millz that otberwise wouald oot have started worek

o Bolike CiEe Lo enme.

CHICASD SOLAR LIGAT €0., 6 River 3t, t_ll[l'."l.lil.'l

CHEAPER THAN A STEAM PLANT § LB. CoAL
oo A, eepocen  BAS ENGINES & Sllt:‘l.‘lml GAS PRODUCERS fooih i foie Rt H. P.

nm‘.‘,:.:.".r....,ﬂ:.‘,ﬂﬁ.‘ﬂ. reara in ull pe q,-|-| af i wirddd, Fael ovdraviy, labap vy, Asarded Gold Sedal o cke B4 Lo Falr
s pvand sl el 10 b barmsremamer boanr s ikt poiand 8 e e e gata g 31 . n “ ‘n-
| |

'I"EI-EIL GAS ENGINE COMPANY, Box 425. HANSAS CITY, MO..U.5 A

I'Am COOLED MOTORS

1z H.P. to
10 H.P.

18 mmd 24 H. P
pnipped with short
comneEctinne for
ARy 1L EN nnd
I.lll'H |'|-|_| ;I?u Ell!lllh at-
tarhment for painp-
I waker from wells,
Will work agalnst
W poumid  preasars
all day withou® henk-

Ing, Gasaline In base CURTISS LIGHT WEIGHT MOTORS

aof engine .
5 ' For aarin] anvigation and othér puarpnsss swhens grsat powET
umdl light weight nre re aitited.  Adopted by the War Dopart-

Wﬂ‘f{'ﬁl‘ ﬂg“ﬂ{w et mne nesd by sl promineil Assnanate I':I||-|l‘ isight &5 18-
der.  Two o ome I||||||I|-L-"| H. I, Zend stamps for catologus X,

I Ml EﬂDLED HUT“R CO., Lansing, Mich. G. H. CURTISS MF@. G0., Hammondsport, N, ¥.

Pleage Mention Popular Wechanios
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Our 8 Inch

RED DEVIL
Water Motor

[GE-1n, Buehed Wheelp
liuns vour washing
machiong aml o hioe-
drad other thlngs, —
Powor for amall
touks,

g H, P, W-lnch pipe, B
paiiigs pressore.

1 H. P, Zloeh plpe,
Eoins pressure.

NET PRIGE $£8.00

Mo, 1482 deinch mators
for grinding, polshking
nnd Buting. Hobs sew-
Ing myRchines fang, bottla
wasldira, vbe . Prico,with
PEEEY aml buff wheal,

all ] i
|a-||.:-lrf5. i'l. i .m. sqm

Miotak il I- |,|II;.||-l Hrﬁﬁ

lew euly .

L . F. o B poands
PTERSLTE,

Byeredds 00 to GO Tevo-
latlans s prlnnta,
Mlctora Tt any Tanced —
guarantec twice the [#=iw-
er of BBEY other Taucet
meutor.  Money bheck If vou don’t want the poods, Catalogue
and large sheet FREE: Order of any hardwars or ol
dealer or direci

Divine Water Motor Company
Utica. New York, U. 5. A.

Driler theoagh your loenl hapdwars or ool dealer, or
direct L they will ot sapply theim,

IN NAME

10 H. P. ENGINE

Worile tottay for Catalng
It wHil e wvarth gour while

THE SINTZ-WALLIN CO.,
264 5, Front 5t., Orand Raplds, Mich,
161 Nassan S, New York

[THE LEADER]

IN QUALITY

The Non-Vibrating “Leader”

The first successful horizontal op-
posed marine engine on the market

Three years ahead of its nearest competitors

250 Carondelet St,, Mew Orleans

113

SHOP NOTES, SET OF FOUR VOLUMES $2.00

Containing 868 pages, and 2,056 illustrations, $2.00

Positively the grealest value ever
offered in a work of this character

SETS Containing the Four Volumes in

Strong, Attractive Box, only $2.00
Express Prepaid d

VOL. 1

“Shop Notes for 1905”

. 200 pages; IB5 illustrations
VOL. 11

“Shoguﬂntﬂ for 1906”

pages; 555 ilustrations
VOL. 11

"Shog“Nutes for 1907”

pages; 5B0 illustrations
WVOL. IV

“Shogzﬂutes for 1908”

pages; 536 illastrations

For Sale by all newsdealers or by the publishers, Popular Madlanlr.s.ﬂlmlgn

T=7 A
IVt TT T\
.

SN TN WY O AT TR

:
T

o g e

Please Meation Popular Wechanles
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Catalor Moo B oA 449

Chicago, 1lis.

Fairbanks, Morse & Co.

A Modern Water System

FairbanKks-Morse
Domestic Outfits

¥ E |
Czive the most reliable and epopomical mater supply
* for farm or suburban homes, Mo more fear of fira,
No pump handle and water carryiong drudgery if von

e own a Fairbanks-Morse ounific,

sipply an abundance of water lor yaur stock, garden and domestic use, The
englne alse runs your chorn, separator, feed mill. wood saw, in
fact does more chores than three men af eno-thitd one man®s pay,
Crperates on gag, gascline, Eerosene or distillale.

Cut oned complefe adverfittment and fend for Pumping

Always ready to

———e—

A Rare Opportunity

Te Securs &

Powerful, Speedy, Depeadable
2,401-5]] P.

Two Cycle Marine Engine

W have recently parchased the
eftlire plant of the St Clale Motor
O, &l offer o Umited nomber of

The Famous Litile
Skipper Marine Engines

st very Intefesting prices,

aEn salllng I.illlll} he price w
- Ly [neressed when the present Lot e

gald.  Ask for Catalog 7M.

Gray=Hawley Hfg. Co., Detroit, Mich.
Munufaciurers of
Gray Mofters, & utochimes, Velves, Foot-Predals,
BEeam .ru[ Kle Tthime W ||ll|l.'||l|l\.., vbi, , e,

Electric Power Motor
repald for
E.TE:';IE 'l.'u'ln.tf:d.m 35 ennts
Emplre Elec, Works, Bl Bridgeport. CL.

FIREMEN FORM HUMAN CHAIN.—AL & recemt feme
irent honse fice in New York (woe fipemen rescissl g man
from 1le top Meor by formlog o bomon ohaln from the
aljolndng buibliog aml swinging oot into spaee ontll one
of the fremen coald reach the man's hamls, Awalessd
hy the snsobke flse man ron te the window and called for
help.  Deehind bim wes & wall of flee. No ladder long
enongh to reach bl wid savailable ot the Hme. ‘Che fwoe
firemen darted Into the ndjcining tniliing and elimbsd o
m oroom oa few Teet highsr Lthan the one in which the
imprisoeeld nmn was stenling. Crowling oot oo the eoping
omp of the Oremen let himsclf down liexd figsl,  The otlies
fireinnn  cletebed his ankles amil slowly swung him oot-
wards mntdl his bamlE peached the man In the  apposite
whndlow,  Held by the dremen the man let go and for
peveral moments the two swong In wmblale 50 fE
the pavement,

mhave

— e

I0G PURSTES MAETER WITH STICE OF DYHAMITE,
—Twe men wiso Jve near Stapdisly, 3dch., stsete] out to
break o g fam fn the Ploe river with dysamite. They
W ﬂiiﬂm{rlllﬂl hy & dog, noled for his whdliiy a8 a
relFlEver, hem fhe mastef af s dsge foesed the stick
of dymamilte, with Hghisd foze attached, among the logs
the dog  mlEopderEioml amd brought I8 beack.  Ofe  mam
elimbe n tree aml the ofher FoEliad Into an adisdeing
fielild, The dog clafehed the dymamite tightly in g feeih
amd placed 1es wH agalnst the tree tronk,. When the
dynamite exploded the dog just natueally  dl=appeared.
kg mone explosbon,” murmared the man, j=2 L= sl o
I free frook, :

L WHY NOT BUILD YOUR OWN MOTOR ?

We hurnish corplete aets of Castings, 16 10 31 Piecen, for your Auta, Liiench, Motar-Coycls, Engine
OUR REMAREABLE OFFERI

e Woek

W sell Blue Print Warking D
o F400. Complete Castings Eoe

& 13 9 Al Brake Horse Power— 2 Cyele—3 Part
—!ulﬂmm hwﬂnm:mgimwﬂhsp:i
$5.50 to $105.00, Send stamp for Cau

s’-ﬂ'ﬂ ke weith secesmrirs. 1” GOARANTEED ]
from $30.00.

« Tadayl

THE GEBHARDT MOTOR C0., 27th Street, above Dauphin, Philadelphia, Pa.

PREMIER
MARINE MOTOR

Tha Erwl and enly 2 cyole engine =ik
et hanleally sunkralled inkaky poats,

15908 Features

mit vRlvE remeim

'l'lil;lt'trlul AR ] iulUJi::
parfert minbisG) TEGTE-
Ile tappar weiar jackal o=
pealelly sedapiabils fo mud-
iy malt watars; fnead
rrlwuh end  workman-
il p,

Il-J Sizes 2 ta 60 A, P.

Full particulars opon
reqoeal, Erom

The Wiltmaack

Machine Co.
Wight snd tfh Sta

— P —

Fleage Wention Populor Meohandos

' FOX MOTORS|

HIGH SPEED -HEAVY DLT

— e el |—I
W sall o5 (5a B aml =troke of

our aflinders and thelr capacity ||

In gubla inches, To reslles the fmpsr-
ancog of thia meiter, pond {or our ostalog,

THE FOX REVERSIBLE SASOLINE ENGINE GO,
208§ Front 8L, Sowth Gimcinnatl, Mewport, Ky.
: — =

SETS OF CASTINGS OF
MODEL ENGINES

SEND 10° FOR. 126, PAGE
._.:E LL CTALOGUE”




POPULAR MECHANICS ADVERTISING SECTION 115

DeTamble Buezy-ype Engine | Speed Garburetor

STURDY — COMPACT — RELIABLE — ECONOMICAL | Positively Guaramteed -

——er e Il A
:mlrpnllrr;ul.l KT '|-"I-L war, 5 P‘IETﬂ'"Iﬂ.
rasnd power, Perfectly | Dality and econcmy
imlanced, — horsughly | in the ongine than
highsrele.  Waight, 150 | §py otber carboretor
Vi Abversll disieneiomns, 1 the worhl, ar pace

rth, FTLE An. widlh, \ 1
o mnad depith, 1n- mmpl‘hﬂ'm[u
afywheal, lHi5I0. | TRY & SPEED AT
B bl Bl wes ger Eds O a -
i -: E"ruu|-|-r|!|.l'¢ﬂrir|l. OURE NLak,

Canudivs dgemoy—The Canadian Fairbanks Do Lid.,
4ig FE, Jmmes =2, Bombres], Cansds

Fucife Coast Distribotnrs — T. . Mason, Fd Blascs
Building, los Angales, Calldnrnla

SPEED CHANGING PULLEY COMPANY g
752 Washington Street, Indlanapolis, Ind. .

DYNAMO-MOTOR, $3.50

{A Dynamo and Motar in Onel
As A dyeamo, i&wiiL fght fooe 6, p. lanip=s
e mpad|T: ppErabE Mlncthon colls; chafge stor

2 prebatterles | decom e R D el ec i Elale,
obe. AR & malor, Will aperals goywing M.
chine, jewelers” latl, empery whesd, giren
paw, nivertising deviees, and Do
atkep wseful Applisnces. 5

NEW ADVARCE MOTOR, new dasipn
Tiwn Vi dald eoils aod 1m praved |1l.'|-ll|: 5
Leddern, Prica Te, peikage e .
Rand sismp for entalog, Boo, § end S50
10 of migw thimgs slecirical -
€0, 103 Seuth Canal Street, Chicago, 118 -

" The ECONOMIZER '|'
Y% carries any loadupto 2 h.p.
T cthing. Fiva .

T e e emi FrOR BOYs
F‘l.‘:’l"l”"ﬁrﬁ‘ TAnt o shoday Send a 2¢ stamp today for our B0-PAGE CATALOG

1'a n then englis— ne a 2¢ stemp today for car . A
goods, WADE to knaw murn? big book of electrical edecition, containiag pletsres and des: rip-
tionscd hund eds of ELECTRICAL TOY¥S, BELLS, LAMPS, TEL-

EFHONES, RAILWAYS, MOTORS, ete, Something electrical lor
everybody, Lowest Prices, Get the cataleg—yoo"ll prodt by in-

Voltamp Blectric Mig. Co,, Volamp Block, Baltimore, Md

SKIDOO!

MARINE ENGINE

N 180 Wodel, Enprosed nnd perferied in avery detall, A striefly high
grali &q.-!,q,-lp.n:-n i for ma im Conoes, Bow! onts, Flhabbolios Boats, [Livee

e nile Hojiging and Fisking Bo.is, and 14
i B0 £, Plewsum and Spesd Laanclhes.
ACTOAL
1 24"y Bare Engine
| Gomplete Engine with &
S Accessories and Fresh

Catalad
BETROIT ERGIAE WORKS, 213 Bellevar Aves BETROIT, MICK, U, 5-4. FREE

| Water Boat Fittings

B3R.75, Falt Wnter Roa

Fittings, 85 00 exira.;

A0EsE LIKE SIXTY
. SELLE LIMESINTY GD
. ¥
Guwlftest, moal powerfnl, efhciont and reliakle

i BELLS ron SIXTY
anglee of il= siee on marth,  Elmples, eoaipac,

GILSON
#hrong, Aucwlls, Fevershia, g | ol weed sale

' GASOLENE
oo Irdmll il run (8. Dhrives boab & 0o 8 miles &n

The MAJOR JONES Reversible]
Valveless Marine Emgine

Wew Featires, Dettor Engline, More
Horsn Fow r. Con be neeid for sia.
tlmary work, 1-4 H.F. 88,50 com:
plete. Bpeclal Inducamenta Lo one
Azent in each locallty. ASK
Tor catalog P.

The Mapjor Marine Gos

Engine Co.
AT JalTareoe f.E..h‘-ﬂllhlkh-

PSTAT IUM#ZQ S0(EroiE|
ENGINE L7 |0\

-

I:l.'lll FARM AMD SHOP WORK. Btart
without eranking; neeims orgairs,
Basrns Abeoliol, Kerosena and Gas Do
Al slzes in siock, 2 L0 20 DoTsapow™: T,
Biesl connecting rods. antlfrie
tlon bearings; Do vibratloo., 4
| Write for fres catnlog. FRuns
Heoarators Corn Bhredders. o
Geist Milla, Pumps, Tysnmos, Ere

, ¥ech

S ENGINE
Far Pumping, Cream
W ash Ma-

parators, Chures

gl
liger, Sold from factory s user om 30 dagys' spprovel snd S
yeaf gusrasiem, Prompt ahipmient. Drder now.

Tﬂ.# Belle 1sle Motor Co., Dept. 10, Detrott. Mich.

$37.ﬂﬂ Buys a 2 h. p. CROWN
MARINE ENGINE complete

Send for 1908 Catalog free

TESSMER MACH. & TOOL Eﬂi

Detroit HMicin.

GILSOMN MFO. CO. 26 Far

PALMER MOTORS

1t to 85 Horsepower; One, Twio and Foor
Cylinder: Jump or Snap Spack Tanition; Two
yele, meod for Cetalog.

or Four

PALMER BROTHERS, ‘&G
¢ CONN,

Few York, 342 Foarth Ave.  Philadsiphis, The Boari

Bogtan, 85 Toion §t, Pesileod. Me . Poriland Fier

Please Menlion Populor Mechanics
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MAKE YOUR UWN PRICE
ICD of these enfines al a sacrilies

10 H. F.

disiible apjsied wadnr armled. NEET wockmanrhlp amd moakerial. Wil
sall a8 B ot wils ool asd patierns oF aingly. A& Bame Chidces 1o Liilid
yomr gwn sole of can be seesd as a sbationary enginn,

Write at once for prices 1o

L. P, DAY & C0., 2735 Spring Grove Avenpe, Clneisnatl, Ohls I

We have built 10,000 Engines
and gold them. They must be
all right. They run on GAS,
. Gasoline, Distillateor Alcohol.

Oar e bs complate from 1960 3 h. p.  Cakas
logua on Application. Siala TulLF pOWEr
Fequlreimenls,

lliul-Elmnnu’llluflrl:n,,.‘.[Hulh.hmnl.lll:l.

MARINE ENGINES

That Slart and Reverse on the Spark

ALWAYS WIN RACES

All Sires in Stock. Send for
Prices and Caltalog

TERMAAT & MONAHAN C0.

Dahhosh. Wis.

BUILD YOUR OWN SMALL ENGINE!

Wesall anrts of easlings ap to 3 10, P, also ballera,
kncoaantives, |Enl.u eiglies, ¢bo. Ipage calaligizs
fop 19 conis gtamps. This amoant refunded
@ opder amounting to §l or over. Coptractors
for Hghd inery of overy deseription,

THE SIPP ELECTRIC AND MACHINE CO.,
Warren Street, Paterson, N. J.

HEADQUARTERS FOR

DIES — TOOLS SPECIAL
MACHINERY and MODEL WORK

If madsa in Matal wa mases it

NATIONAL STAMPING AND ELECTRIC WORKS
163-159 8. Jeofferson 8t., CHICAGD

MEW MARINE
PORTABLE GASOLINE ENGINE
2 H.P. Welght 40 1ba.

Can be instantly att&ched by twd thomb
sopérgrs Lo the transem of any row boat. Eoe
rina 1= afr coodivl.  Justthe engines I'l.'a.' nnglers
1nd vwners f dimgrhys lllduﬂlﬁ =8
5 o T milss parbhowar, !'I.'A:I."D-I.I.'LILI.IJ.H.'I'H ad

WALNUT MACHINE & BRASS FOUNDRY 0.
316 Walnul Streel, Toledo, Ohle

When You Want Anything and
Don't Know Where to Find It,

-

Write Popular Mechanics.

The CROSS CLUTCH

i o Figle teifer thas sny oilsr now on thes
mkrkekand Lthe
prioe L ne
highar, Haa
been in oma 14
yanTe, Abs

Immaidlal,
lpliveary, AFENTH
WHINTED: Sand fer
aililigg.

CROSS CLUTCH CO., 831 Bellevue Ave., Detrodt, Mich,, 1. 5. A.

of s\ aeeapgul's

EUPPLIFS, TELEFHONES

MOVELTIES. Catalog of 200

E l e tri C  Free. Ifivs Flectric, we have
OHID ELECTRIC WCIIIKE,“- EL‘L : l‘IIIEIt"I!iﬂll

This I'Put-rluuT i!L-I-:“ﬂ'-I-I-I'IHl far "lr'F'I;ITII] Funs, R ?l:‘lrﬂlji":

.PIKE'S PEAK FHOTOS FROM THE BKY.—The man-
nger of the Plke's Peak cog rallway recently sigoed a
eonmiTRel with an ensiern pholographer o have hbes -
graplba of the peak token from o hnlloom nt o helght of
from 1,000 g 1,000 fi, abave rlie somnelt,

The Fatest amd pechaps the moet Interesting feld of
acientific pbotcgrnphiy b= topography. or the making of
photographs  freen & bwlloon of alrship. This phase of
e aft i8 eiog steadily developed in splte of the d
eultles, mml =m hotugraphic oottt ks mow an essentlal part
eopdpiment.,

First In lmportonee §s the part that topography takes n
Tl =odution of sirategic questions, n=, for ioetanee, 1o the
Eussx-Japanese war. One of ibe most Interesting  topo-
graphleal records evef made was thatl of Spelterinl In his
voFage over the Alps io n b lbson,

Aveording to the “*Moving Plepare World™ a speclal feld
I= open FoF the making of awovipog pletores Proeis Balloois.
The thme = not far di=tont when we will sl in our com-
fortahle thestre chales Al follow the epeidabions of &
ilwring ride among the elonds.  Ax (he =lds and |lboisses
g smalber and emaller, we will recogoize the earth,
sprend owg ke o map. bot full of fe apd moeveineal.

O N 1
¥ *

THE TROTVBLE WITIT THE HOGSE.—A troveler passing
through & thickly timbsreed  rorol illstriet ooticed in oa
clearing & mumber of hogs acting In & pecullar mansee
They waoialid &tort amd rin & bmdeesd yapds oF &6, #0GD &l
listen, then squenl and ron off o apother  dicection.
Notleing o cabln aceoss fle popd, ond o natlve sittiog on
the porch, e appromched bim on he subfecl.  The Tollow-
fng comversatlon took plece:

Troveler—=8ay, mister, do vom llve here?

Mative—I reckon I de

Traveler—Ia youn own that bunch of hogs over In that
clenring ¥

Natlve—I fockom T do, T rakes] the

Traveler—Can you  f=ll me what nlu.'kru them plgs act

s0 funnmy ¥

Natlve—Well, mister, T rmeckon T ean,  Whenever 1
wanied to fesd them bogs, 1 used o whistle, amd they
o COmeE U to the hoose, but lately 1 bost my teeth,

and can't whistle aoy more, and ngy when 1 want to fesd
themy I just Encek® on the oorner of the lhonse with this
plece of wond, bul them woodpeckers over (here have Just
nhont got them hogs ernzy.

D0 YOU WANT MONEY?

You can get it by just handing cata-
logues to friends. You mever ask
anybody for an order. Fine in-
come, like being paid dividends on
stock. Truly remarkable chance.

Write for details.

THE EWING COMPANY
Depl, M 203 West Broadway, New York Clty

Plegse Mention FPopulor MNeochanios
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WHEELS

Thousands srekn wessllomr
iha woeld. Thay sre famodd
fur thair q::-liqnd. i paad
karizg =on radn
races; th'y wra now balng
pnd  bF over B angioe
bl dsrs,

frmr BID, 000 80 worth of
propaller wiesls and ravaivg
pear have lwaa #0M dering
1T

fBemd Por our L ewis
fall of Isformebos oo
kindm of propalles whesls, 51l
Wit of ravarss gear and unjs
wormal Jolwls  We desive &l
Foping sad bost buildars L
rapseanml o,

Michigan Wheel Co.
Grand Raplds, Mich.

'ﬁmﬁmmmﬁbﬂmﬁﬁﬂ

e

GEAR WHEELS
g AR S
OF &,

Mitar
or
Flbra
| Mew lliustrated Cataleg FREE

Spiral
: Address Dept. B
HERANT'S TREATIBE ON GEARS" $1.00

Philadelphia GEAR Works, Inc.

| GEORGE B, GRANT, Pres. & M. E. Philndelphia

DE-Z1.85 ook Inumelios ol
prlesa. ANl Teane Ll Nl
vorsing nogpined Wil §ped
e planl #ngina udm;

‘“{. I.l.':ll.!'_lll.l.ul'.' L

EURETE

[CTTTEEPS TS & plea huaadn

m tha waeld, Cipders filled duy thoF
nre receireil W ps]| et
e gaeey, otiing ool all middls

mien ® peolils.  Fresostalogue

| Michigan Sieel Boat Co,
i[5 delesy A Catrert, M rhagma

Electrical railways, tracks, ewitches, trolley
carg, dynamoa, motors, dynamo castings, Igas
engine castings, everything for the young elec-
trician. Send for our complete catalog “'B."°

The Carlisle & Finch CGo.,
282 E. Cliffon Ave., Gincinnatl, Ohlo

When You Want Anything and
Don't Know Where to Find It,

Write Popular Mechanics.

ADVERTISING SECTION 17

5 scepe 15 emacted daily in froot of The Chicago
Daily WNews offices. From 200 to 500 men and
wom:n assemble there every day waiting for the
pupers t:d:!pﬂl' with their long columns of * help

wanied

AL How easily any one in this crowd could pot himself
forever above such a quest for {nsignificant, poorly paid
pusitions. The oaly reason that B s pecessary to race
with hundreds of others to apply for soch a posifion is
that almost any ooe i5 qoualified to fill i the first
applicant will doubtless secure it. It is only posi-
tions that require special training, special
gkill, special knowledge that must and do
seek the man. Huosdreds of swch positions are adver-
lhl_:[fd day after day and still canmot be satisfactorily
illed.

L The American School of Correspondence is comstanily
fitting thewsands of young men to start [ife in posHions
where there is an assored fotore for & man of ambition
and brains. [t is taking older men from poorly pald, un-
coppenial work and placing them where they can secure
better pay, better future, better hours and betier work for
{he rest of thelr working days,

], Jend, today, the allached coupon properly filled out,
and get the best start for a good position. "We willl tell
you, without charge, bow we can help you, and we will
pot annoy yoo further if yoo do not care to take advani-
age of our offer.

. We employ no agents toannoy yoo with repeated
calls at yoor home or place of business. We talk to you

“TLI-I“ mail. The money you pay usis oot used to
mainfain an expensive erganization of high priced apents,
but is wsed to give you better instruction at a lower cost.

AMERICAN SCHOOL OF CORRESPONDENGE

CHICAQO
ceneerCOUTPON Clip and mail today. .........

Americnn Schol of Correspondences Pap. Mech. 7, '™
Pl gend me !'HI-!;I-I.it bamdbeok. I mm Intersted 1o
the eabject marked © X, "
-+ Eloetrienl Englnperiog
oo ilgehianical Dirawing oo s TEIBEFADEY
- ... Machanical Engineering ... Sheet Met, Fab, D'ty
.= D7l Englneering ve Heat. Vent. and Plamb.
oo SiatlonkEy Engineering ., Laossomotive Englneering
oo BEtractacal Enginearing vere TExtllea

oo TElBphonn Practics

.. .. dpohitectare @ Prap, Comree {0
.o+ Atructural Dratting ting for entrance to eéog-
v SUTTEFIRE imeering achoods)

WARE inauirnntrearrenrrnnsranitnastenite

I S e el e e e m e Bl e e G e i e e e m [t = aal= e a =
D AW A .., oy pomrd bbb 54 b EBS4 REAA BB LERA BB LLES bESd A EES L B8 A B .

Please Wentlon Popalar Wechanics
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Wood Working Machinery

Foot, Hand and Light Power

For ripplng, cros-cutiing, mitering, mbbeting, grooving, dado-

ing, boring, scroll and d Eawk edpe monldin hﬂ.ﬂl
minTtising, Ellr Bailt for hard 0T ni. moCcurnta 'I'.WE and B I-:I:JI:E

gorviea, =Sapd for cataloguoe *AC

SENECA FALLS MFG. CO0. sevecs”s55°% v,

PHOTOGRAPHS |
. WANTED |

phs of new and Interest-
g su s, suitable for publication
in this magazine, may be submitted
to s editor and those accepted
will be paid for prompitly.

_LATHES

9 to I3 inch Swing

Laied price, $T.00 aed wp secord
ing to slze, “When rendy to by
semid for Lathe Cataliyg nnd prices

W. F. & John Iurnes Co.
1y Huby BE., 3 1 HookfordIiL

ORIGIN AND USE OF WATEAMARKS. —The ll]il:lL"I.I'l!"I;I'

of the watermark was [he resalt of an acchlent—probably

Eﬂllﬂl" Pﬂpﬂlﬂr Mﬂﬂhﬂniﬂs a  Uhosand  years ago Parchmrent was  then made of

. vegetable pulp. whish was podred in a lgold state Intoe

2253 Washingion Si. Chicago n sbeve: the water Aripped ont from below, and the

thin layer of pulp that remafinesd swos prossed aml dried.

When dry It was found to bhear upon It the marks of the
iher that compoessd] (e Boviomn ol the sleve,

Thes= Oz peem (0 bave been twisted reeds, apd the
mark they left om the parchnsent fook the form of wide
lines rFunBing acfees and  aeroes  dingomally. In those
dars the wotermork was regarded as n blemlsh, #lnee
the tiber was thick and cosrse, and the deep Impression
made ol the paper proved o deawback In o wreiting, The
quill of the perie found maony o rawniog gap (o choes o0
the surfoce of the manaseript—"swilehbnck seriptore’ It
has been  termsd, Eut when wire waz suhstltupe] for
Aer im the sleve, ithe limee of (he walermarks grew
thinmer nnd bess conspleooos.

Tiw possllbilltber of the weefolpess of the walermark
heenme apporent by degress. 1t wos first fonnd to be of
aervlew In preventing the forgeey of books anid manuscripis;
mmny o bogis copy of g orare work bas een detected  Dye-

ELE‘"’E".]HEH EGRE“I' canse  the counterfelt foiled to take Inte opecount  tlere

watermarks of the arigipal. The watermark of many &
Eum“ﬂ L*THE preclois manasctipl Ia e World"s masedine [= alike (e
glory mpdd ft= sofeguonrd.  Amd do the splere of bank notes
For foot or powor as wonted, Mas aml paper money overywhers the watermark Is most wseTual
power oross Toed pnd oompsound o prodecting the modes froo Imltatbon,
rewl. A sLEletly higls- o miosd- The term “watermark' I8 in reality & milenomer, sinee
erm tool, W slso boild "Iﬂ'i"";hr ilse mark 18 actoally prodecs] by wire.  Wire 18 fashloand
AN ieecriutlye eiven e iote the desiped pattern, Ogure, of lefterlng; thl# i8 in-
sach Iathb Bpon reguss sericd hementh the sheet In the last stages of |ts mano-

- factupe, and while the paper bs still capable of receiving
[ Rocklard 'Drilllng Machine Co. the impression aml the wire device stamps =elf §alo the

Eackbard, 1. slweet.

Bpeoial Ind TNDTOTION !'.!IJ-II..H. rion BEAHL  Ooils give 3 o0 % loch fat spark. have mahognny cosm, Irldiom-platioom wibrea
frrm, Irnrt‘ﬁl'.-l-luﬂ :uq-rrrl.mu.u ] I::: I for 8800, These coils operate on § of 4 dey cells, umlﬂ. -:T]'H ndppted for Wimlfu

FOOT and POWER

AND TURRET LATHES, PLANERS
SHAPERS AND DRILL PRESSES ::1::

SHEPARD LATHE CO.
AlRL W. Zd Fit., Cincinnatl, Ohio
e —— -

t-legraph and toleg & Apirl be very Catb and powerful, My |lmiting battery to 1n, coils conld be osed Gn
lgmiting mmlnnl.
NEW ENGLAND COIL WINDING COMPANY, ATLANTIC, MASS,

Dixon’s Flake Graphite | | LATHES—Faot or Power as desired

‘This cut shows oar Ko, 4 Bench Lathe, ewlngs 8 Inchos,

iven yor “positive priociple™ nbhrication. Good faken 21 Inches bebwien cepters
for steam or gas eyllnders, bearings, goars, and
all frictlon surfecrs.  Fres booklet 14-01, glves PﬂﬂE- $25 00

full information.

JOSEPH DIXON CRUCIBLE COMPANY = Bend for Cadalog
JERSEY CITY. N. I SOUTH BENT MACHINE TOOL CO. Jabmssa SE., Seath Bead 1nd 1 5.4,

If It's a éébastian',' It's a Good Lathe
— ]

i BUILT UPON HONOR—ACCURACY, EFFICIENCY, MODERATE PRICES.
Foot and Power Lathes, all sizes. send for Catalogue.

Sebastian Lathe Company, 107 Calvert St., Cincinnati, 0,

Please Mention Pepular Wechanlcs
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'*" el lrm\e
- Breatest Gold

. Dredginé Enter-|
prlse in theWorld|

— William Ogiloie
THE YUKON BASIN GOLD DREDGING COMPANY !°np 'nier

sompany organized under the territorin] Inws of the United Siates,
registered and sancstioned by the striot laws of the Dominlos of Qanada.  1ts r-
e ATa 106 milea river fronfago, 0F more than 10000 acres on the famons Siawars
Bivor, the rlohest gold-hearing plasor fald in the world. Tiile absolats from the
Canadinn govercment throueh William Ogilvle, formerly governor of Tukon Terrl-
tory and now president nod aotoal feld manager of Yokon Basin Gold Dredging On

THE GOLD DREDGE IS A WONDERFUL MODERN INVENTION

Hacndredge put In the feld will do the work of 1,000 mén. and we proposs to Install twanty

iloh fiTY “'E T IH t Ii gelble to make arronopements.  Oor firse dmt;g o is Bow belng as-

hite Horse, YTukon Tmltn'r';,:l-nd. will ko Hoated po oor holdings on the

—'ﬂ-FF' !]hu'lln.rt River u.m:lwlll et onodg 1 nlln the recovery of gold for our stockliolders. The groand s
Tolly cested I.nd.!mm-nlr];;' valuable,

Thisls this BRigEest go I:I-lihnllll:u: propoeition in Americs, Careful tests coverlng B0 milas

Ll our lenssbolds mentas Blrh e $l1L00 and averaged more thon ELOG per vard, Faboloss forLumos &5

belog made dredging in Californin on groend evernging only b cents per yoed,

FHIEE nF ETHEK I_u" !5 EEITS Woconsldor thisstock Int-rimlul.:ll wunh parand in

& roascnalle lengeh of tlme L6 wi pariog laree

dividends on that amount. A limited amoant af fall pald, non-asasstable trepsury Illl:l-l:li: will b mold

at 25 UENTH porabars. Frice will be pdvaneed scon. Por valoe $§1.48, Htock may bo
had on ten monthly Ingtallment parments.

Writa for prospectus contalning minutestdatails. Wrlteand ask qnaostions  Address

YUKON BASIN GOLD DREDGING COMPANY '®* ***"iRiid'?fry, mo.

If you want to buy
A Short Cut il
foundry, tell us what you want.  We'll see that
{uu et full vr]t-ﬂu['rllpd:u:n'mf prices, catalogs, etc.

Ve manunfactore * ﬁ\'erj'thmg you need in your
foundry.”’

The 5. Obermayer Co., Sta. F., Cincinnati, 0.

ZUMH

TAPES AND RULES

ARLC THL BLST

Fol SALE EVEATAWERE  SEMD FEA SaTilbs Mo 36

e furwa s (o

L A, PO, L, A
EEE TORE LARBEE, BB, , 4D ViR, LiSake

0 o Aoparee. Tndicalas wilh shsoluis accu . ia mny jusition aad io sfthar direction
Eelipse EI“'E[T AMICIET or furrant Tndispansubia 1 nsars of dry tall tattories

Eldredge Batlery Voltmeler 5. du i e o yiirosstiy ralise lnstrement at f
Eldradia Eleciric Manufacturing Company, No. § Fost Olfice Square, Spriagdlield, Mass. %5

“COMPORT" SHEEAL $5
Safe Simple Fhlmuﬂul

AQENTS Wanted Everywhere

Conls ONE CERT por « Makes [ia
s pas. Mo hol skovs., ok CammvEn-
Benk gnod ecotoimical hossaladd srilcle
peer imvenisd, For fonher paciicalocs
aiid peisled mstier, wrils

THE HAWHKES FLAT Ef: "
375 Dearborn 5t , Chicago

51 TACHT DESIGNS FOR 25¢

fhur mew singy-Taor page slbom of do-
slpns conlalng up-lo-dals demiguns of molak
tenada, pahin epulserm, saillng yachis, cxnom,
rediw Loals and dorded.  Tha beok s 7810 In.
peluted om heavy enameled book paper, l-r|
in iy far s besll Bvsk of e kin ‘“'-#u
o Nk, Tha dealgns ara 11losk redad h'r 18-
ionm engravings asd lioe euds,
will b mmiled for 35, stamps or -:-I:l1n

‘I’uhl Hﬂhl Em

-L:F ¥

'!13 lll.EAll.. PROFIT IN 51 DAYS FROM AN INVESTMENT OF $§150

In the result from the operation of cne American

Eox Ball Alley in Sullivan, Ind, Why mot g0 Into this
business yoursell? It s tho most practical and populas
bowllng gams in existence. Ii will nake blg money Lo
" any town. ‘Thess ellays pay from 33500 fo $68.00 each, por
woel. This I8 no gambling device, buta splondid bow gL
- for amnsement and physical exercise.  Liborslly patronlzed Lhe
- best poople of bobh pexen,  Quickly installed, convenleatly portsbile, Heo
pin boy noedad, Fecetpts are pearly all profit. Nesely 40008030 to date,
We sell on payments and onr catalog 18 free,
Write for calalegy. AMERICAN BOX BALL COMPANY,

i TENTEES, 1575 Van Buren St Indianspolia, Ind,

Please Mention Popufar Wechamics
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Practical Telegraphy

Taught by experts at ny school. M
institution only one i‘]l'l.ﬂl;._l]i;:il u.n.h}
eatars. Lorougl, pheedical, copy-
mum&thuds. G-n-udpul:il:bu-nlu:urss.
Living expenses garned whily learuing.
Eusy paymenis. Correspondenes
coursn 1f Woslred. Catalo
ieo, M. Dodge, Pres.
Phaeilpee . Instituts |:|.II Telrgraphy.
Eighan Earest, Valpursise, 18,  Eskahlabed JETH

LET US BE YOUR FACTORY

Wa make anything o order —Stampings,
Bheat Metal work—anything a good maﬂlnan
shop should do—we do—Decanss we're good
ones.  We publlsh “ The Bllsnt Partner.”* Ask for
a sumple copy. Wrlte ua.

THE GLOBE MACHINE &S5TAMPING CO,
3610 Hemilton Avenne, M. E. - Cleveland, Obio

-] i
(- Broafust of all Selsaary
5 Fulsr ok EIGNTEEN TOALY COMAINED _| 1L Hasmar
5 [E] S
I. Biwwar KAD EYENT ToOR A 1% Pankniis
PRACTICAL 1
T Hadsivs = 08 Olass Saings
B, Mail Fw g 5 Glass Breakw

B Scivw Driner

& Battosbales Sciuace

dunl the Artigle o Cities |1

_-:.!h eun, Clavis, Bankorn, Traw- W0 L |
lllriuh-unh.n-u-url:mu..u., J

ol TR T A TTIPEN e g — F o+

r-ural-u elowly Mindakad, Wickel pleisd. Fui i"

" D In slagant lasther shaath. i, I

A Posioakd ups reealzt of $1.00
WM. C. HOCKING & C0., 152 Lake St., Chicago

BEWARE OF IMITATIONS

For the peotection &f cer cosdomers we advise tha
cim's Plieraare being imitaced, o look ke Klein's
This, Bowever, doen oob make em Kleis's

;ﬁlmuﬂ Lok For ihis sierp, W

ELEKIN & SOHE on the
Inmide & bamdlew — ponE  are Pk
wilboral ibls samp  Oer ooy pereoce B
Elvias  They areter prosfoct ol yeass 5F
Fijrericaon apd bara sl Lok Lewl o i

MATHIAS KLEIN & SONS

THREE SHEETS OF GONSTRUG-
TION DLULG PRINTS

!‘hr-"rlnﬁ1h Aeslgn of n amall Kigh speal vertles] e crank englne
that will revnlmssnies the whals Aeld of smsll engines. [ is callsd thi
Wizk's 7-5a7d high spoed vertloal engiue.  Frer cpris e emgine Erps,
Witk plston vadve apd ball bmring sreentrio snid rirap, soinelhisng of the
Lreatieoth cantury pmdurtion, ean b usel for maring or statiossry see-
viee Bind emxily onstroeted from the elagang mrls of cartings dhat will ks
Iarnishod, Ssnd don canks silver, o postags §am 6

8. R. WIOKS, - - - - Bridgeport, Donn.

ﬁ“*_Autumatin Razor Stropper
" e Price $1.50 each

THE EEEA'['EET BOON ‘o te man who shaves himeell that
B gver berm invanted, The major-

"IF of men whas do nol shave Ehemeslves will testify that 1t 15 Becaise

of thedr inabildy to kesp ibelr Eicor Sharp. Thin Taient RBiTop

doa away wilh this AiMeally and makes shaving ndelight. Yoo tannoei

Fodnd tha BExor's edps, Ko othize strop will sharpen hoth sides of i85

hladie mr eremly mnid qoickis,

Fank pedpald on recelpb of paize, §1.50 sach.

U. J. ULERY CO. Ne. 7F Warren St., N. Y. City
UK
MONTAUK s

Send stamp for catalog.

En=ign Fi Pijrers,
Emperind nkes
Eirw rpﬂn’nllg
ograpd

L] EFI WAN BLUNEN 5T.
BRI, 1L,

—

EVADING THE TEXAS GUN LAW.—A& cowhoy walked
Fibis i pporting goods store Im Austin, Tex,, the other day
and nsked 1o be shown & gosd siz-shooler,

“How much s 603" e asked when be bad looked it
aver,

1 eam’t gell Bt to you,* the dealer replled, “bot 1 will
lease It to0 yom for S0 years for 15.°°

“This s & dad-blamed funpy kind of g Jolot,” the eow-
oy wall, *'I dim‘t womt fo lewss n gum; I want o
o BET

He started 1o walk ont, bot was called back by the
dealer, who patiently explalned that the Inst leglsintupe
of Texas hodl paseed a law which imposes a tax of 50 per
ceol on fhe gross proceeds feam the anle of plebols,

YIE T wolidl wom dhis six-shooter for $15% 1 wonld have fo
pay the Heate a tax of FTALY the sparting il= dealer
expninel. I can lease I8 to yon, however, for 50 vears
aml won't hove to pay the Biate anyibing.

The cowhoy saw the point and lensed the gon,

The law which was enncted for (he purpose of texing
plEtole oot of existence n Texas ha= been W oeffect mors
than nime manthe, Twirlng thot perled only e pistols
lenwe b Bodd In Texas, aveopling do ilie A Bl
records of the State compirellests oitber.

PAYE T ADVERTISE.—HRilly Jones wrofe on (e Wack:
oard:  “Hlly Jones can g the girle betier than ony
oy im sckool,™

T toncher weping [E, called mooep. Willinm,  did
ol wilte thatd*

UYes, ma®nm, ' s=ald Billy,

VWEll, o can stay after school, ' sadil sle,

The chillren walted for Billy fo come sut,  when thiey
lepan fo puay him.  COob Jekin'. Jdn't Pt

Mo, aald 13600,

el Javeed 3T

||:o.|'lll‘r||.ll

SN At il glie dot they aEkesd,

“Bhan't tell" sald R “bot it pars bo sdvertlee i —
Junbee,

—
—_—

Getthis Free Book a
Telling How Others Made

Final omt how for &
Profit ;i

over tha world with ' Emples™ Candy
Fioes Machinea. Prisidestial Year 18
Just the tlme,  Onby amall Epsco nesded
nenrany place people meal, Ko sxperls
s :IIEﬂ:IIH{'— myd for ltself in & Dow
daya, Write l:idi.ﬂ,j Tor ook showing

what others aro dedog with

Empire capdy Floss
Machines

Atart aionee. Work only part of

time. Quickly msloes 5 0ECLE aFdin

u:anr Ity Candy Fless Mlllng big packs

of moet enticioyg eweetness. Sells on sight,

Frofits very large. Wil my you to

write today for Book 1%,

Empire Candy Floss Machine

am Fisher Bldg.,

o, LIl

Flegne Mention Popular Meohanics






STEEL LA™
srass BOLDQ
BALL BEARING
All-Steeland Rubber.Tired

Skate Rolls

“"Mripa'" Pat.

BALL BEARINGS

1-4 ir. Shaft and up.
Ma fitting, just push them an-
10 ets. in stamps for sample.

Pressed Sfeel Mig. Co., 492 The Bowrse,  Fhiladelphia, Pa.
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A VALUABLE BOOK

OF EXGEEDING INTEREST TO THE PRAGTICAL MIND

FOR BOTH OLD AND YOUNG

PRICE 25 CENTS POSTPAID

CONTENTS: e — e CONTENTS:
Aeralemmeler, Fiijls Laenmstiva, Meal Modal

ii:mle-:; ::Illlr_n;'ﬂrlﬂhﬂ'l, Hame-Marda ’ I :uu.:lu;: IH...-;ﬂ:.c.;.n.'l Eve

, Callers” ApTrss ] i, rin

.ﬁl:::::. Chemjs Fire ' .llllfhlI .'Ilu II|:|I | Metirs] |;dr:|rrl;lr- i |':I| Ilrﬂw br:l.-r;':].
Alarmn, Combined Dosr-Boll and Flectrie I|l =t "l. Microseops Withsul & Lems
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| MODEL
EVERY INVENTOR | | e e v

Model Bupplles. Patterns, Diles, Tools, Genes
Write for l].ll:u.ll'la,

Whﬂ- Wﬂnts tﬂ knﬂw ,I WAGNER MODEL WORKS, Office & Works, 9 Fobawk 5t., Chicagn
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1. What are the most profitable . ATENTS PROCURED
inventions, OR NO FEE CHARGED
! ﬂB';HTLET FREE
4. How to perfect inventions, I ' w..rru.ﬂfwsuus-ﬂfﬁﬂrrfn

I ’ CGCHR&N & Cﬂ-. ]ﬂﬂ-‘i?ﬂ . E
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2-vemt gftamps.  Aiddroas Topular Mechanbesn Poarent I
S Wushington St . |_'|_-,||-|-|=|1.1 e clinEilee nltem UTELL,
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10. How to handle his patent to explains but gives y.u other valuable information,
get the most momey out of it, It Is free. Write today.
k GEO. R. MACOMBER,
640, 40 Dearborn Street, = - - Chicage
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of his invention,
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SECURED PROMPYTLY and with special
P ATENT regard to the Legal Protection of the
E Invention.

HAND BOOK FOR INVENTORE AND III.I!IUFAETUHIHI SENT FMEE UPOMN REQUESBT.
Consultstion Free, Mo charge for opinion as to the patestability and Commereial Walue of Ieventors’ [deas.
HIGHEST REFERENCES FROM PROMINENT MANUFACTURERS

C. L. PARKER, PATENT LAWYER

Patents, Caveals, frade Marks, Copyrights, Valldity Reports, Interference Contests
Patent Suits Conducted in All States

REFERENUES:—Globe Machine and Btamplng Co,, Murray Eoglooering Co., Morgan Machios and Engiosering Co ,
Barkshlre ﬂpecla.lttj' Co,, Stawart Window t-!.hﬁ.-ulap:!‘anl? Mian Hlmﬁ l:'.u::.x,"I .ﬂ._i,:|r.|l_l'ilf}u.nn]:| 0., Lippemeott }'unuun&:.]. Hnlisbia
Tire Assoclation of Americs, Oakes Manufscturing Co., By-Frodiets Co, Alabama ]:'l.ruu-l.n ‘0, Satlonnl Offast Co., Abel-
gapila Emlﬂr Co, Richmond Electric Co., Ballway Burface Contact Supplies Co,, National Iflm:trh Works.

Mr. Farker on Novambar 1, 1903, after having baen 5 membar of the HnmlljnLL‘mrp-a of the U. 5. Patent Offtes for
over fve yeirs, redigned bis posltlon s Kxaminer to takes up tho proctice of Patent Law.

Address 210 Dietz Building WASHINGTON, D. C.

PATENTS FOR PROFIT, MUST FULLY PRO-|
TECT AN INVENTION.  .dddress
MASON, FENWICK & LAWRENCE, Patent and Trade Mark Lawyers

WABSHINGTON, D. G. Established 47 Years Illustrated Booklei on application
REFERENCES: B F. Avery & Sons, Loualsville, Ky.; McClave-Hrooks Qoo Scmanton, Pa.j Steber Machins Co,, Tibes, K, V.3

Liwkpurt Gilasa Co., Lockport, M. Y,7 Hardnsee, Peck & Qo New York ity Larkin Compauy, Boffelo, N, Y. Thomas Englnner-
ing Co, Allentown, Fa.? ndoiph Paper Bos Oo., 'Hh-h.||m||.1|, Yia.! Dosver ﬂ]:.u. and Klestrie e, Denvee, Eu-l'l:r., mnd huu.d.'l:ed.u £ |
uthiers. Terms Moderate. - BE CARENUL 1IN THE HELEGTION OF AN ATTORNEY.
- —— — —— - E—— S ——————
MR TENTS that PROTECT | |
B.5. & A. B.LAGEY, Wash O.C.  Estab. |
Valouhle Book on Fadents FRER, Tella how Losscars
I!mr tosell n Fotent and What to

nrost for Proft, {%{vu Mechanicn] Movamenta Lo

waluab antars. ~ Full of -Making Patont Informes
kloo. Hﬂ%‘ 1161} | I'II.-u lli'w]:l.?ﬁﬂl::.

[ O'MEARA & EROCK, Pafent Aifys.,

@18 F. 5TREET, WASHIHGTOMN, D. G

Lb:m ab loer eost,

= Weo glvn rrOOF of the morey valee of tha
patents we prooure.—L. & L.

REJECTED GASES and Interference Proceedings
A SPECIALTY

Designs, Trade Marks,
Copyrights, Etc.

EXPERT SERVICE ASSURED :: Wrife U5

THE INDUSTRIAL LAW LEAGUE, Inc.

170 Broadway, MNew York

PATENTS || [fgEEa0oorpes

U.S. or
Canadian

Patents
$25.00

We pay ol dlsborsements apd expennes

Except (overnment
Fens

tain d *
abtention given toths ation of buslness befors n ki o
tha patent affice. Patents and mo mitorney Fes called . as to pateninbillty, Weadvenise your
for nntil pateant is wilowed. j:ﬂ yoars azperlence.) Wrila J pabent for sala 2% our sxpenss,
{vr *Inventor's Guide.””  Addreas Patent Obtnined or Fee Beturned,
CHANDLEE & CHANDLEE, Patend Ati"ys,

Franklin H. Hough
Washington Loan £» Trust Bldg.. Washingten, D. C.

{ Eetablialed 15 nsara]

930 P. &treel, Washington, D, G,

TE NT GUARANTEED. PATENTS SECURED OR FEE RETURNED.

Sond musde] or sketch for free re ai o Patentability, 2and for flnsst publicstlons ever fs-
gied for fres distelbotion “HOW TO OBETAIN A PAT ' owith 100 MECHANICAL MOVE '8 Llustrated and
described, aod “WHAT TO INVERT," cootalning valoshle LIAT OF INVENTIONS WANT

ONE MILLION DOLLARS W5t b% PRocEess" Topy trea, o or- Fatents advertised fros in
EVANS, WILKENS & CO., 615 F Street, WASHINGTON, D. C.
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> € Protect Your ldea! <— ——

TWO BOOKS:
68-Page THAT PAY
“Inventor’s Guide” mﬁ',’;;ﬁ:]fﬁ“jﬂ;ﬁi}éf?;"

AND

T6-Fage “Prool of

Fortunes in Patenis™ ae= SPECIAL OFFER: Bond sketches or model and

hi- deseription of invention for FREEE SEAHUH of
“What and How to Invent™ Patant Office Hecords and rt as Lo patentablity,
You will save TIME and MONEY.

'I.'Ilh-lll‘i.!, Emﬂim
Primts, L
lthzr:tl

Corrcspondence Soliciied

MODELS and GEARS

INVENTIONS PERFECTED

CATALOGE FREE
UHION MODEL WORKS, 191 Sowth Clark &L, Ghicags, ll.

When You Want Anything and
Don’t Know Where to Find I,
Write Popular Mechanics.

METAL  SPECIALTIES
MANUFACTURING CO,, Inc.

Dies, Tools Pletnl Stampings, Screw FMachine W l:-rh
1824 Wanr Randolph Siresi. Chicuge, 111

Experti—PFrompt Services.

ADVICE FREE E. E. VROOMAN

DON'T PAY 565 OR MORE FOR
A PATENT ON YOUR INVENTION

It'a mmel hatiar to getthe opinlon of & patent expert
repanding the precticaldlity and utllity of your de-
vice, Fuoll perticolicd freg. Addresa

PATENT EXPEET Box 406, Mew Britain, Conn.

SPECIAL MACHINERY

We deiljon and build special maghimery to

mrder o any guantity desired. Uwot gearmd.

CRARY MACHINE WORKS
35-41 Indizna Streei, Chicago

¢5 EARN $5.00 ADAY g 15

ol eRey pAFmonta, Fop particulars sddreas
WASTER PLUMBERS' TRADE SCEMOL, MI5 LINBELL AYENUE, 5T. LOUIS, B

When You Want Anything and
Don't Know Where to Find It,
Write Popular Mechanics.

INVENTORS

D'ur Hraln Helnngg To You
X . cal i .

A. NACKE & ."_-..ﬂr'nl, 240 5, 9th Strect, Philadelphia, Pa.

PRINTING i ‘g eomerores

100 Cards, ail three for 150
postpald. Visltiog Cards, 100 for 86e; Shipping Tage, 106
for 400. Bamples, 2¢. 100 Elllheads or Btatemants, B0,

RICHARD ELLIOTT, Box 1376, 5t. Lowis, Mo.

Highest Belerences

Tipglsteresd Patent Attormey
Patent Lawyer, {Patont LAElgatinm

| Farmsrn ¥'Fg i,

Americnn Natlonn! Bonk,
Woshington, L. L

Little Gipnt Hay Pross Co,.
Thalles, Teaas,

Gigay Lithaegraph Co.,
New Work Qity, M. X,

Baorfolk Ve

New Era M'Fg Co,
Faleileld, Town

The Farry Bialbonery Co.
Lk Lk Oy, Tkl

Hell Bhow Print Oo.,

1171 F St.. Washington, D). €.

Bigomrmey. In-

626 P Street, N. W.

PATENTS ™awray

WATSON E. COLEMAN
Registered Patent Attorney

Adviee and Hook Free: Hirhest References; .Hnr.t EBprvlom,

WASHINOTON, D. C.
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PATENT WHAT YOU INVENT
THIS BOOK

Giving full information in  Patent Matters,
and two others telling what to invent and a
history of suceessful Inventions,

MAILED FREE

Bend us a egketech of an invention for our
opinion as  to  patentability which will he
rendered without charge. If we believe it to
he new, we will i2sue a contract binding us to
refund all fees if an application s filed and
we fail to obiain a patent.

]| b We advertise Patents of our clients for
\ -|.:Ig"| PmNTg.I, : sale in prominent dailies at our expense.

[l - Woomwanm = T Write for Our Booka
_- c:ismf:q:f}:ff'r‘" 115

e B8 WOODWARD & CHANDLEE.

REGISTERED ATTORNEYS

1255 F Street, WASHINGTON, D. C.

When in Detrot, Stop ot | IN
Hotel Tuller GAS ENGWEMAN%&

the latest and most helpfal informa-
MNew and Absolutely Fireproof

Cor. Adams Avenue and Park Street

ind  manngement of as, Gasoline
and 0l Engines, Morine M.ut-'t and
Automoblie Englnes, Inclnding chup-
tors on Producer Gas Flants and tha
Alsolol Modor.

" Tha book 15 a practicel esdueator
from cover to eover and 1s waorth
many times ‘LTIB rice to anyone using
B gus anglne uny type or sizs,
Cantalps 612 pnal:lu, i rn,l 155
dlagrims, slze [ xEY Ineles,

[ p-unmia. hand amna];r':mmd., An
OVETY WAY & lina voluime.

SPECIAL ©FFER

T The omly way (he practienl meri!
of [hie MANTDAL can be Eedl, 12 Ts
an examimedion  of the boeok -l-l'nrt*.l
wWwidel e will subsail fo fhe readera
of Popilar Mechanicsd, free for ex-
nmlm!ml, I be patd for or refurned,
after loeking i cver.

T Upon receipt of the followlog
ngresimant (which can hau alther
eut_out or copledl,
ok will e fmmmys-

¥ MEHES

diataly for- e
i wanled, .-n-jdf- fm‘fﬁ:,a
In che Cepier of the Thaatre, Shopping and Boskincas Dhsract h‘i it I,,.un'l-

A LA CARTE CAFE
Hewest and Finest Grill Room in ﬂ“ Clry

Club Breskinst...... 8lcup Lanchesn-. -cocoonoen B2 {"..-ﬂ" | [
Tahle "' Hate nlnn.tri e, - | ar h-ual"u .|.|:-|-"' 1
uic_l'rmﬂ'p.m toEpm. ,ﬁ- 2 il
EVERY ROOM HAS PRIVATE BATH & il b
European Plan—HRates: $1.50 per Day and up a8
L. W, TOULLER, Prop, M, A, SHAW, Mpr, _”,:DE"
e
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Business Science Department
Intercontinental

University
WASHINGTON, D. C.

M. Juarice Davip J.
Brewer, U. 5. Bupreme
Court: Hox. MarTIN A.
Kxare, Chairman Interastate
Commerce Commisgion ;
Epwarp Evererr Hane,
IH'“-"“""-"“““ Members of the Board of
Directors.

P]'Ill.'t:i-l.!:.ll i[l.‘il.rl.]l_!i.-llil'tl l("'llll-
ing toa better position and
more pay.  Personal teach-
ing by highly gualified in-
struetora, Moderate charges.
Eazsy monthly payments.
¥ Instruction by maal -E‘_'{l"]ll-l
Bov, Mawres &, Kwaee 2ively, 160 Full College,
Technieal and Bpecial Busi-
ness Conrges,  Mention the
ona in which von are inter-
ested.  Fill out coupon or
send a postal for catalog.

INTERCONTINENTAL UNIVERSITY

1412 L Street
WASHINGTON, D, G

Enwann Evparrr Hawe

FPleaze tell me how yon ean gualify me
by mail for profitable work in the line
I marked X.

Aceoantant | Dratory
Advertising Languages
Agriculture | lLatim
Banker |  Law
Bible Teacher Librarian
Huk—kumﬂ Mathematics
Business Writing | Mechanical Engineer
Civil Engineer Mechanical Drawing
Correspondent Navigaler
Draftsman Orator
Demestic Science Prool Reader
Elecirical Real Estate Selling
Farester [ Stungr.ghr
Gireek | Story Writer
History | Sorveyer
Journalist : Tue.‘n!:'
i T T S
Sireet and NO..... covrnrsrmscare s mrere s o s mrmrnes

'y AR RN | 11 { S

FOFPULAE MECHANICS ADVERTISING BECTION

LEARN PLUMBING

& trade thot will makes von indopandong for 158,
ilowre Shorar—Pay Bigger—Damand Grawler thon
any aiher trade. onl el fe previomns export-
wioe. (g 1_llr||l'1-|l"u'| methads pnahle v in o faw
mazthe to hold posltion ae akilled plamber ar
copdinet your awn basinews. Catalog sent froe.

St. Louis Trades School -
4430 Dlive 5. St. Lowiz. o,

Learn Watch Repairing

T & =RIFL ERT P fak Warn (L s tradp
By eareipaelene: (e 6 fer weelcn In yoior oFm Boiey
By ibs Detelea Chart Speieme  Afer pou oo pbets
dipcrrmm raarillkbsramicb fron A o €. Tem
il koow sk whad B matier be ped bow 4o emle
o, Wihen Fou gradeals you will be s prectiosd
ubchimabier birl rpalrer il comprieal #a GIL
anp pebben.  Piuhlei for i grad m v

sl for Sar Frew Bock.  ltecplubne

i iyiiem Aol .

THE DeSELMS WATCH SCHIOL
Z3 Porry 54, ATTIGA, INDIANA

Continusd from pams 195

Waterlng Trough, Windkow Sereen, Auntomatic Blgnal, Antl-
senring Bhiell, Well Drellling A iparatiee, Windows, Hydea-
carbom Barner, JaF Cover, Shooting Gallery, Water Poritder,
Repoating Alarin: Clock, Adidlng sod Listing  Machioe,
Bread Slleer, Motor Vebklels, Dryving .|'|.|||'|||'r:|ll:|r|I [asmiatiTe
Reflector, Acetylens Geneeator, Balt Trap, Photographice
Frimting  Framse, DBaling Press, Commotntor Wiper and
Hler, Steering Wheel Pivar, Votlng Maehine, Boeitle Boal,

Electrle Tlme Hwlich, T-equare dtwo potenis, Railway
Hlgmal aml Telephone, lovelld Applizaoee, Fare Heglster,
Zaph Lok, Welghing Apparatng, Celimber Fackiog, "HLAE
Filter, Lk, Heater for R, K. CUnrs, Holl-Jolnt, Lo,
Mail-Bag Catcher sml Dellveree, Culflvater, Gas-Making
Apparatus, Wheel Flow, Tlame Clasp, Cash  Register,
Clothes Line Becl, Morhle-Working Machine, Cooler, Thisk

Lirill, Eax and {‘am {Cover, Frogelbsr Whesel, Horn, Time
Biamp, Clgaf Yending Mochioe., Comdenser, {in= Machine,
Carringe Iwwr Lock, Hamlle Fastening, Gale, Cutlery Kunlfe
Hodder, Wond Chilpper, Codn Dox for “Felephones,  Yehlele
Tire, Ponenmatie Tire, Metal Washtul Covep,

—_— o

A BEET SHOVELING CONTEST HARD T3 BEAT.—A
groal Beet =hoveling fesst war receptlr witnessed at the
Walkier domp oear Mead,  Gevrge Brodley, contracior Tor
mnving the hLHkion plle of heets, I nasprtion thot
hee bl two men thal oonld  shaovel L1 A e I T
tirm lnrs, + tonkl Wlm ug
sl affered to cover all e moneg he eonld ged up. The
wiger was made and at 630 Wednesdoy marniog Charles
dherman amd Hoy Fox undertook the Joli. A¢ L2200 (hai
afterisolm i1 sens Tenmld thiag 1he owva liad saeriad of not
only ibe honors, bat alss n ecopeliderable =um of momey,
shermnn and Fox  sbovelsd 101 T Ih, met, heela
Bin pen hoiigs, Ae, Dandel, welghoaster ToF e Great
Weslem Bugar Company, ] the welghing.—Gresley, Cobi.,
B,

1 TEACH

tiins,

BY MAIL

I am tha nenm Who wan U Waerld's Flrsl Prio in fea-
menskip. Hy my new system 1 esn maka sn espert
Penmln ﬁf&lm by menkll, In'lr:! teach -l i g
P l:-lrl.'lr: horthond by mall. Am pleciar my ato-
denta as Instructars in commercinl oo legra. It ¥
winh Eo 1H.wipu n bedter peomon, weits me £ar Tall

rileminrs. will gomd you FEEE ane of my Favrioe

ns ind & eopy of the merinn J oornel. Loel &s

e C. W. RANSOM,

I550 Enclld Avenms, HEANSAS CITY, MISSOURIL

We teach Furniture Designing, Rod
Moking, $ock Billing, Oroemental
Drawiad. Water Coloring aosd In-
tericr Deporation by mail.
GRAND RAFID3
SCHOOL OF DESIGNIMNG,

A, KIREPATRICK, Instruc or.

544545 Hooseman BIde. : : Grand Hapids, Mich.

Plegae Mendivr Papular Mechanlcs
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waresh fedd [

Monadnoc
h.hi_ﬂﬂltl Building, ll.ml.

wighi m—ehl nl d. nsalsi r\-u.
or

¥8 his own way &nd makes the profis fur his Arim beides.
E:.'n-llur 12 e

1L
hlr. Ha.

BE A

“KNIGHT OF THF GRIP

You Can Earn

$2000 to $20000

= knil yoOr eopenses when froparly fraloed. We will feach yoo te b s Righ prads Travellng Balesman by mall o

i perore s podilios with & relisble fir Eo formar eepsriecens required, Lk is the bigpest, hasi and
smbilous man, Sulmmanship is ibe et Fold peolesdbon ba ths wofld nd Bables, & pood sales-
mman (= not pﬂmm by herd &imes or strikes, as he Produces the Hesloess that rlrpihwhullnd‘cmnlm dxrpimg and
Hl Ill e obia Jnsn thay eanaot ek slong withoui. Why b
. Hezd for it asd Reslls

Gur fres book, “L4 Enlght of Eha @elp' will show yoa how fo do

i ials !nhi #inred of Ben placed in good poiflions.  Address Dapl. 301,

NATIONAL SALESMEN'S TRAINING ASSOCIATION
k BlocH, Chicago

)

Lumber Exchange, Minneapslis, Minn,
Write nearest office aod medtion Clin paper.

Y DEPT. PM.

iRl b B,

| TEACH SIGN PAINTING

(| SHOW CARD WRITING or LETTERING hy meil gnd
g Bl el owenE Fewded

ansbruclios & unsfualel betaiisa pricl=a], parsons
and iheroagh, Easy feome. Wribe for larps catalopes.

CHAS. J, STRONG, Presidant.
! DETROIT SCHOOL OF LETTERING

DETROIT, MICH.
¢l dpat amdl Larpart Bchool of iba Kind.™
—

and led wus pmpinin,

DO YOU LIKE TO DEAW? |
That's ALl We WantTo KEnows

Ko oy wn EOT {iTE FO4 ASF HAKDFRIIE—
of & b0l Feil srere il 5ou saswar iy ad
Faor do we fleim in meks oo EOH TV &
wEEe, Bt if poeo are aREiE B devilop
Tuar inlest wilh a successful artoomik, s
Fon cal MAEE MosEy, gand & copy of this
piciure, with & CENTY in minmipa for roan-
Foide Gf CANTODNE k0l EANFLE Lissas plalé

g HOL OF CARTOONRING, 321 Kidgmosae
Eldg , Clowwland, Ohio

THE W. L ETANS

ENGINEERING: 1 S HEn s

WF-FEARP SOITESE, &l

BAS. foll information.

!_lgﬂlund Park College of Engi_'lir'ﬂg. Bas Mgines, lows,

.-'" i i
seml fof calnlogue E.I'l"EI:IE i :EI‘ -R
{
i

%ﬂ Qs ]'ﬂrl,w:rm:\:l fit Srenm and
Electrien] Engineering. Thres
M manthe' eoireed Lii Tracclon i
TELEPH and {ips Enginerring. (e C
“.H“HE‘.T[' yopr Machinlacs Courss. Shap
. work from the beginning

receipt of

The pabllshers of Popalar Mechanbos have on hand & lmitad
number of complate

VOLUMES OF POPULAR MECHANICS
FOR 1907

“HOW TO REMEMBER™

Beant Free to Kesdara of this Pablillcation

§ You are no greater Int:l'lu-:l:ull:i' than
YOdIF MEMOry: Epey, inespondive. Inerenicd
I"-\_\_\_ incomng gimesd I'I.'iij?' Gy 1'11' HEEI\. ITH ﬂlFsl”
UCLESS hird s detalls, skndlan, converiablon ; de¥oldpl @
N nerionnlty. Bend for Frea Tiooklbes.

pohlic eprakia
Dicksom Mcmry School, 705 Auditorium Bidg., Chicage

Thess Includs ops copy of sach of the teelve [Eaes from
January to Decsmber, incloglve. Thess volumes are une.
boond and will be géal to any addoess,

pustape proepaid, on

E\‘ll'] lur His Own Toymaker

%ﬂu& '-'I'il:!-l!l:l Talla
i:m 0 mn.'l:n i mﬁ MU,
Wind lmwwn Lﬁl-urrrrlr ol
Erngi, |_l|_--|| “L ml.um |HI;T
of every ki

and &.l’ll.l-l'lh'ﬂll

ﬁ ulmuld"ﬂ'm :.m-
¥ld conts, postpaid,
WEETERN I'II'EELE

Ht. Panl, Minn.

kltes,
ﬁ. 'I'E-I'il. fiehing thrkle,

H.'ﬂ"'ﬂb

Sl GUIT =

I.I.I:I‘t-l'l'l-l Il:lnu. E';E"
i

WHEN YOU WANT ANYTHING
AND DON'T KNOW WHERE TO FIND IT

WRITE POPULAR MECHANICS

e KT Ty e
TRl & ACVERTISEMENTS. SEND FOR Sarirs B

ACME ENGRAVING CO.
IS5 WASHINGTON ST. - CHICAGO.

Best prade of Cedar Canpe for £30.00.
you 52000 en & cerop. ANl camses codar aad copper Faglans

Wa sl direct, &%

S BUY PLUMBING SUPPLIES
Best gra.de cedar canoe fur* 2{] HE‘}‘ . WHLESE
| EAVE VO] o

.f : I |-4|I1. rotail prices

Thisni’ e

i '.'.JI"11II=~I--I'I-'.

W make all gizes and sipies, A power camnes,  Wrie o hand for prompt shipment,  Send for

for frenealdlens ghving priced with relaklers” proflieut ok

W ara Lha largest i sniifartoeers of exiod b the world, frea ¢ atalog, B. P.

DETEOIT Flilul-‘l 00 168 Bellavas Ave., Deirolt, Mlek,

Please Mention Pogular Mechanics

oL

KAR
235 W. Harrisan Street, CHICAGO
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pr——ena,
Book Bound Cards

are always clean, always together. The
edges are perfectly smooth when detached
bearing no trace of having been bound
in book form, because they are made
under our patent and are manufactured
solely by us. They are known as

Peerless Patent Book Form Cards

They are the final expression in cards, Superbly
engraved they mark you a quality man.  Write
today for sample tab,

Dur Smart Card
In Case

mTEEL CoMPAMY

O L

FilsDE BUILIEE
i

g R
[

The John B. Wiggins Company
Sale Manualacturers
Engravers 1 The Embossers 2@ Plate Printers
17-19 East Adams St., Chicago

A NEW WAY TO PAINT SIGNS

In Half the Time with the
BUTTS MODERN LETTER PATTERNS

Yon can paint all kinds of signs in half the
time amd 20 moch better than the old way,
We make a SPECIAL SIGN WRHITER™S
OUTFIT, which eontains ten complete alpha-
beta and 3 sets of figures, of the most bean-
tiful and modern stvles of the day from 2
to 12 inches in height, and larger, if desgired,
We furnish this outfit complete with full
instructions for painting all kinds of H'iHIlHI
and show cards in balf the time, and a selec-
tion of Beautiful Designs for 25.00.

Bend in vour ovder today, Get ahead of the
other fellow and be up-to-date.

The Butts Sign System

Denver, Celo.

P. O. Box 99

FOFULAR MECHANICS ADVERTISING SECTION

A Rare Tobacco

awnlbs tha amoker who Bos motdisoyesed
thie axqulsite aroms of

French’s Mixture
The Aristocral ol Smoking Tobacco

It plenpes instanily amd antisfies con-
fim oesly. COaly the chaloeed dioe af
Fipe nnd meollow North Onroli o, Fed and
Gaolden Leal nre weril.  Hlandsd by hamd
with & core that lhammurdinnr;l:l'lu-
tory methods, Pure, cleam, whols.
some ansd alw in parfeot condition,
Twewnsn Lt §ssolkd omly

Direct from Factory lo Smoker

Rend 10 cente fedlvar or siamps) for large
B vl el heaind,

FREMCH TOBACCO COMPANY
Dept. (. Stateswville, M, C.

HEWHFAFERES BLACHK, THK WHITE,—Fores| preserym-
flon and the soviog of milllions of dollors annuolly are twao
of the chiefl E-I'IIIIIH aildvanced by the Fox River Valley
{Wiscon=inl priot paper mamifeciurers.  Thelr proposition
IR 16 u=e black Instend of white paper for newspapers, the
impressjons (o b= made with white ink,. The Iden wad
puppeateil berasss of the apparent certalniy  of white
Er:lr.t paper galng beyoml n price wheee it wiik be profifahbe

[ ouse mE NEwd papser,

Muonufnetarers devlare that Black paper ean e mode for
mach less thon white, Inasmech ns old oewspapers wonlid
B A pripcipal sroek In tbe black paper.  Only  #pEsce
nnd bembock wosds can Be sl for the mooofsctare of
white print paper,while almost any fibrous stock will make,
black paper. ld newepapers are aeed now o e moanu-
foctore of strowbosrd ond wrappiog paper, but are not
available In making preint paper. It 08 estimatod Ly
manufaciurers dhat less than a guariey a8 maelh  pulp
wood wonld b consumesd I print paper were black and
the price of black paper wonld perhaps he less than half
ng muoeh ms the present white pajer oG08,

EDIBON CHANGED THE DREAMA,—"The theatre hns n
grent ofeet on the dramocist’s work.”™ sald  Prafessor
Mathews, of Colombla Unlversity, v &0 adidfesd o e
Frenehi drama.  ““ln the old Greek thentre of Atlens where
the actors ployed opon s level floor dm the midst of an
amphitheaire, deamatist ook p simple scepe, Duleled aftor
the courtyard of am inn, with the aowdience om three sldes
of ithe acfors, 1f hns been mald that [Theen aballshod ke
solflouy, but fhi= I8 a mistake, Fdison dld that. With
gthe invemtiom of the eleeirie light the grestest change of
medern Hmes was mode In the droma. It changed e
dratma froin a4 platfofm  peoduction o0 a  pletabe-Iraime
stage, mnking the productbon ns reslistic as life.

—_— - —
THE PARIE UTNDERGROUND BAILWAYE. —of the 5T
miles of Parls amlerground rallroads authocized, 52 miles
mre In operatlon and work 1= progressing om the remasioder,
At persent the travel averages S50.000 [assengers oo day.
There are two (Eacks pacallel o the 2elne amd serving the
tenflle of the oentrol portbenz of the cliy, & cicculac line
surronnding  the elty, nnd two tronsverse Ilnes ot rlght
apples T e oouree of the Fiver, The syeiem hag a donbls
track tunnel throwghout, except where it efosses  dndep
the Belne throngh (wo iron-lioed fubes,

PROTECT YOUR BLUE PRINTS

From Fire and Dust

Mapofacturers of all kinds of
Draughting Eoom Furnltare,

Write us for Catatogus

FRITZ & GOELDEL MFG. GO.
99 Alabama Street  Gramd Rapids, Mich

MELLO-TONE

Attachment, n great et forthn
Tulking Machlns of Phonographs
Frodueses tones natngal, Eliminates nll
mctallbegonnds amd bBlasts, Regubstesand
teellows the tone,  Can b sd)astsd whills
macking Is pinping. Goes o the horn,
ofans and ahiyla,

M Retail Price, $1.00 Each
MELLO-TONE CO:. 1z Springfield, Mass.

HAIR GROWS

when our Vaeuuwm Cap I% used a fow min-
wtes dally. HEII-'.DL df.:ll'.'l. 1] dilu:":ill FHI\EI'I-I: trial ok
IIT BXPEnss. Nodrugs or elsstrielty, Stops
Tu.ll!n[ptllualr mrmdanﬂmn'.‘ A pl]:i.t-gl bHings
{linstrated hookist.

MODERN VACUUM CAF CO.
563 Barclay Black, DENYER, COLO,

Plepae Mention Popular Mechanios
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A COMFLETE MACHINE SHOT 5 ailained guilakl
4 . o far all kinds of
ing, rEperinenkal work o (ool makinr | -
I'.‘.I.‘I'-l_-tH.F-"I' FHECE=10H LATHE and -‘-ﬁhf:lllﬂ"i’s h;.l’:f. rin"ﬂ]ﬁrfr
Bpplizatla lo a o in Foor beaiae, a manufscioring plast or oed ream.
im dn & revelslion feaw oeschmnied &re swars of, and s the mosh
practicsl, umivoresl and interclaegmble ool wrer dal I inbse-
mfed mand for ferther Bnfermation pad cotnpledes ll‘ll.lpguli.l h

MANUFACTIURED BT

HARDINGE BROS.,
E03 IIH-EI"III-P Liscoln #‘:'EIII. CHICAGSE, 0.4 L

The POPULAR EMERY

GRINDER

A Practical Tool

for blacksmiths, plum-
bers, carpenters, farm- |
erd and mechanica of
all trades. Itisstrong,
durable and simple in
congtraction.

Wheel isa 6 inch
diameter, 1 inch face, and
made of beat abrasive material
for sharpening toola, Makes
3,000 revolutions per minute.

Tool-rest may be ~dinsted
to pive any desired bevel.

Can be carried in emall box
and set up anywhere in field
or ehop. No belts, com or
lost motion. Buoy it, try it,
and if you don't like it, send
it back.

FRICE 53.50

Mechanics Tool Works

185 Dearborn Street, CHICAGA, ILL.

Face to Face with

Electricity controls more trades, directs
more men, offers more op unities, than any
other power that man has yet discovered.
A Enowledge of eleciricity makes those opportunithes
yours. [t tnn&vw new fields, gives you new ideas,
keeps you Jn:u'k {he times. Yoo can get that knowl-
edge by home atudy, during your spare time, from (he

CYCLOPEDIA OF

Applied Electricity

e Rt Ramses s o 000 R,
& Maw P’-lu—llnynluble Mew ldeas.
Treafs in defail every practical, op-to-date elecrical
appliance. Ewery subject mentioned EE: presents 4 oewr
opportunity, every page tells you how to grasp it and
prefit by #. It is written so simply and clearly, and 1s 50
comprehensive and aolhoritative, that yvou will find it full
of opportunities for you, whether are already
an expert electrician, or a young man just learping a trade.
Each section Is written by an expert, illostrated by spe-
cial drawing, diagram or photograph, simplified by ta
and formulas, proved by practical fest questions, and care-
fully indexed for mﬂm rdtji;lmlvl:z.h Etiutmiu:: our cor-
respondence courses, which lopedia was com-
piled, we make this special 30 day offer:

00 Special | Regular o0
SIB &E'r!u Price $36
Absolutely FREE for & days® examination.
Sent, express prepadd, on receipt of Co I youw nt
the books, pay us $2 within 5 days and 32 a month ualil
you have pabd the spectal price of $18.00; otherwise re-
torn them at our expense,

We employ no agents to annoy you.

Bomee of the Suljects Treated
Electrle Wirlng—Electeio Bell Wirtnp—Elestrie Tal ph—
“:mlﬂnT&hﬂ:mpﬂ—ﬂlnuhmrh— heary, Colealatinm, De-
gign el Constroction of Gemerators nn idnmri—'l’:-pn

amena mngl, Motors—Elerntors—Djmst nt Motors—Di-
peet-DiElven Mashine Shop Tools—Electric E;htl.na- Electric
Enllwnys—Altornatin rrent Motors, eto—Hingle Phoss

Elosiric  Hallway—Eleotric Wﬁlm—!amr Vapor Con-
vortor—Manngamant of Dynnmos Motors— Power Soatboes
—Oentral Staticn Engineerin mtril Btatlon Dembgn—Siar.

Anttoriss—Power mAamimmi thﬁﬂl nt Mlm.
chinerF=Kyrchrnsne Motor, Tnsuntilm D‘t-uﬁi‘l:l.!:l.l T,
Hntan Ton T Frﬂllﬂn:\j’ (khnsgar, nl.n.m'fnlq-il:lmur—.lq-
omatiy Telephone—Wireless Telephony—Telephone Lines

Lesdian —"Talagrmphang, &b,

AMERICAN SCHOOL OF CORRESPONDENCE

CHICAGO
............ COUPON.  Clip and mall today............

Amerlenn Behiool of Correspandendsce. Pop, Mesch, , 7-08,

Please mend Urelopedia «f Apglied Elsctrichy for FREE assm|sstion,
[ will sesdl B3 060 withie Ave deys and $.060 & meonth wobdl | kavs paid
18,00 stherwise [ will mekify yow bo send Tor the bocks.

Plegee Wentlan Poapulor Wechandoa
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We will mnil ot Hoge ITustrated] Bangaln Sheet of new and sllzhily ueed Antomo-
hilea on receldpt of your names aod address.  This sheet shows mecurate photographic
vlows of nearly 60 Antcmobiles offersd ss low as §100.  Write plainly to

H. GRAHAM AUTOMOBILE COMPANY

Establisbed 17 years.

FOFULARE MECHANICE ADVERTIBING SECTION

601-603-603 Madison Street. CHICAGD, ILL.

IN THE REAL ESTATE BUSINESS

Wabsnch you by mall every branch of e Hen} Estnia, Banersl
Brokersgn, and |psgmscs Buslboess, asd -_ipn-lnl ]
EFECIAL REFEESENTATIVE

of the oldest anil lafgeil do-tpmrative roal asintbe axd brokors
&ga comrpany in Ameries, Represeatatives oo tnaking &, 000
1o L0 & FieaE willeiid &nf lsvmdmentof capiial. Execllend
epperiuniiies open B0 YO, By one s¥slem you can
mkkikg Eoney in a few wosks withoot interfering will your
present coqupailon, Omf pooperalive degartmond witl glve yon
Eaid iloice, mlahle propery o handle then sy othes Enskl=
Euflon Im the world, A Tharsugh Tommrecdls]l Law Caorss
FREE Lo Eark E Irw,  Write for G]-paps biuk, fras,

THE CROSS COMPANY, 1636 Resper Block, Chicags

A MOTOR-CYGLE OR LAUNCH

&t EMALL OO5T by uiing ona
it ktimckahle fmﬂhq]_ m:E
Hla'lu linoof Finlaled Molars snd

o gh Castizgs for Bisyale, Aok
Marine or Fiabionsry. Sand
#lamp for abaloges

J STEFFEY MFG. CO.
drard Lve, & Jith 54, Fillwdelphin
When "'_t-'m-J. ;E';’nnt Amrthiﬁ and
Don't Know Where to Find It, -

Write Popular Mechanics.

A JAPANESE YARN ILOTTERY.—The latest semssilon
In commersial clecles i the Far East developed when It
was anmounced that the Japan Cotton Spinners’ Asseclation
had Inmwgurated o lottery In oonbection with, apd foF the
purpese af, exlending 1te opecatbons in Chine. A& tleket
repreenting & chanes to win a preminm In the form of
mare cotien yarn wad concealed In each bale of the produet
and the asocintivs expected nn iocrensed sale ns & resolt
of the gambling feature Inwolved,

Tl Feport of the oficinls of the nssocintion for the frst
wrek, neoording to 5 Japaness paper. iollcaied] that the
gelime was then worklng satlsTactorily and that the ex
port 40 China wauld be three [imes a= great as o the
year peevicos,

In  the meantime, Shangbal’s municlpsl cooncll  took
actlon. At & meeting of the cliy fathers o resslation was
adopted imlleating that ooy attempt to sell hales of eotton
conteining lottery tHelets would b Interpreted as o bresch
if 1he regulatbkons probibiting the sle of lottery tlckets
Ia Skapghal and directed the podiee to enfores the ordi-
ponee o this regard.—Great Eastern Review,

& &
* L

CALL MAWN WHQD BAYE HE CAN MAXE GOLD A
DREAMER. —Chicagoe men of (o ibee dlsapprove of the pub-
liahel plame of Ruodelph Hunter, Invenior, to manefacture
E100b_ 060, MHE In gold poousily from sllver and ofther haser
metale,  #Eneh oppositbn has effect wpon  Mr.
Hunier, hOwevef,

"I had expecied as moch.” eald the reputed discoverer
of the missing lInk between seiemcn amd natape, It 18
for Just sueh a resson that 1 have kept sllence the last
Bve rears. My enrlier diseovecles. jost ns important, weoe
trested with rldicele and I F:rr-!’:-rrn-‘l ta l-.'l:lI'II: allent Tather
than fo e made the bodt of the §ll-Informeed, 1 am thos-
pughly satlsficd with what bBns besn mecomplished nnd
perfectly optimistle a8 to what will be secomplished. "

had  nwo

so you can understand it."”

200 paces Yol

as an occupation.
amateur.

yvour factory will be of priceless value to you.

““A Stitch in Time Saves Nine”’

You are prepared to overcome any mechanical difficulty when
vou have a set of Popular Mechanics Sho
They tell “easy ways to do hard things,” and are “written

I, ““Shop Notes for 1905’ mustrations
uspaces Vol. 11, ““Shop Notes for 19067 sssmustrations
s paces Y ol, l[l' "‘Shﬂ.p Notes fnr lgO?"s&hIIInﬂuumn
mraces Yol, IV, "Shnp Notes for 1908 **s:6 mustrations

These books are indexed very fully and with great care and each volume contains
entirely different matter from that published in the other.
of information for everyone interested in mechanics, or who uses tools for pleasure or
Of equal value and help to the professional mechanic and the

A set of these books in your home, on your

Notes at hand.

A Perfect Gold Mine

acht or motor boat, or in

“Worth Their Weight in Gold” is

the frequent expression from those who have bought them. 1f not pleased your money

refunded.

Price 50¢ per volume, postpaid.

$2 per set in neat case.

For Sale by all Newsdealers or ¢an be ordersd direct fTom the Publizhers

POPULAR MECHANICS, Dept. N, CHICAGO
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ERD MARINE MOTORS

ERD QUALITY and ERD WORKMANSHIF mtarrs-lﬁllrﬂllnll

Tha Highst

:.I'! MIT'
win DF0

Barion ﬁut-u-r

Bl Tt sl

for the

Lavgasd Bloaiay.

in Frl Motor
: Ll‘lﬁﬂl.l.l: ik
ls AN
= AHRLUTE
4 GITARANTEE

AL ATNET

MsinikTpchorei i.l 1-2- 34 Calindars ] THOURLE
From 2 go IF..J L

Wrlte for Catolog E molled to spy sddress for the saking.

The Erd Molor Co., Saginaw, Mich:, U, S. A.

A NEW DEVICE

for making and spacing letters.

This is the real practical system for learning
Sign Painting. You can make signs from the
start. Mo stencils. With book of alphabets and
instruction, $1.00.

EASY SIGN SYSTEM

Nebraska City Nebraska

Relerence: Qo County Mational Bank

rui tenos ATt Studies

Sladies

American Artist Models
Gegulpe Tleoaiagrrpples from s
Elpes B3 to Sl
TWiF THALEN, neeartod
| ONE DOZEN, ass rlul. =
|"- I omcli fibe or frielixlay oo Parpe
'|" RIS, ||"l|'.:-l §. With

F
ch EL.IE ar wa o I|I Ew= gmnal
l i |I '.l aphs mnd ena 1sr French belio-
e, Eneinbls |i' |I. I|:| dlporeiian.,

AD‘:’AHEESTUDIGS,Dtpt K, Woodlawn, Chicago

R
Gk

Siand ackl lmit and ax

thein Hrest, U:In:l:ldpﬁ-]' FREE

ﬂ-l][l EMITH FEEWMIERS, Ex-
trin Specinl

roil Ch Filod dsik Hanoais Losr,

BARODA DIAMONDS
aNY -1#45111.[ Flash Ik the genulne—at 1730 the cost
_,.Hlf SOLID GOLD MOUNTINGS

sxsminatizn.  Son
FPalank
Elng Gaugn incloded for b fwo-gent © sbam i

TheRarada Lo, Dept. M, 234 North Sdaie ll:...ﬂh:l.tl

TYPEWRITERE
INC OF 50%

Al makei=—good ka8 Haw, BE b
fge palers, Elipped om |;|'|11'-;|u|. for trizl, Rank sl mals
gt B0 0 par o menih snd allew Fenb &n price, Siso

1835 Baldwin Bldg,, Chicage, TIL

Im.l.-'llm ci.,

TYPEWRITERS uiits

WHEHE sl {todf H"FHE FH

-'::_, .#‘ examination, EF Wridn for

AN ihe Standerd Machines Eurn gr BENTED ANY=
LEES, allowing REXTAL
=i T AFPLY O8 PHI':I'. thn]pﬁﬂ with h‘l‘l'lﬂ:n il

¢ TTYPEWEITER EXFURIVE 9594 an 5T, CHICLGH

Bimisy

You should Tet oo opportuntty slip by to make yourself

master of your own trade or profession. If you have
oo regular brade or now, thisis an exceplional
ngﬂlI]ll]" to acguire the spectal training that you need.
det your gauge to success and turn the clamp
oW
CYCLOPEDIA OF

ARCHITECTURE

CARPENTRY AND BUILDING|

bandsomely Boand | el
Ten M:umve Yolumes, bao m!l}' and In rd

Crvoe 4040
fjinwn ] 'I:l.ll} Inches); 08 lnstrations; full pags |;I:I'.:'Eu,
HOs, ul.r[l.-.-nl:,lut-n This work ful - everyLhing por-
talnimg to bulling, Ttis s m.ur.erp'lm of conplete, conciss
practlenl, * ready-to-use '™ joformatlon. Wi wra oy 1|,.|'|
nts to annoy you, thns giving os the opporiunity of
bﬁ.ﬂg dlirect by you st the very lowest price. |

$24.00 wstean_or §$60.00

FREE FOR EXAMINATION

Hent by prepald express. If Yoo wish to keep tha booka,
pay §£2 within G days snd §2a month wntll you bave pald the
Esnelal £30 I:rh-r- atharwiEes nntily na to send Tor them af oar
A U, E-Eu;ura.r ferle ks BO0,

There are over D00 pla :|r| of artlstle, maosderote-prieed
hivgises, cliosEn By o stalf of archiltects a8 typlcal of Lha
st ywork of the best archliects of the entire coantry —
Invalualle vo anyane contemplnting hullding or alier-
pdloms,  Also over Fforty proctical problemss Lo constroes
tlon with solotlons

HMunalreds of hints and rllll:l:ﬂllnnn to houses hisfkiers
ol haaese o isers.  THi b lll"uu-“ i hpymilng eosta,
relnforced  conerete,  plumid Imﬂn.m—lm aillia
furnaoe, slegm, Del Wiler unl alupust stesm—an
ventilnilon ar especinlly m‘pplﬂa

Partial List of Contents

REeinferved Copcrele—Eimsllag—Costenets aind =peeilealbns=Tha
Law of Confracls and Livsa — Ewildisg Huperiolondencs — Bwilding
Muterinli—Masonry—Uarpeatey—Ftalr  Bulldliag—1lanmdw ink— Flastecling
—Painling—Heating—Vengilaticn—Wiring for Docr Hells, Barglar
Alarme—5ieel Consgroction=Femiors—=Fhort Melal Paftoro Drafting—
Mechaniml, dechilectaral, Fresband and Peospeciies Ibawing—Laliss-
EITr ] Prllllluﬂvi'h.lﬂ:l &nd Shadows—Ths drsek and Romsn
firdems of Aochisctore—Kesdaring in Pen and 1l.l FTEURR (T s P
Color Hisds for Dradusimsn

AMERICAN SCHOOL OF CORRESPONDENCE
CHICAG®GD

..COUPON  Clip and mail foday............

American School of Cormespondenon rur, nEe. 78
Please send set Cyelopadianf dechilsctare, I'.":.rpl'u and Hullding fir

days” fren examinstion. 1 will send ¥ W|I|||r| H] ﬂl-}l and # & monih
unsll i have paid fH; clbarwisa | will notify yos b sead for the Bocks.

Please Wention Popular Mechanios

1'
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in dhem. Youars P ol
Foe I nvertimisihe ?
Fou convincng proofs.

FOlS

GAS AND GASOLINE
ENGINES ;7

LIARLE ASD ECOXOMICAL POWER 0N '.I.ETI{. "l
e Beralee I-I'I.J'Ilu
rife for Book ¥o.36, and Lot g give

".l'llairu uﬂun!ll:l.vu powers. Lak
il' raperiority
n before ¥oo buy.

thlll‘ l‘ud'hﬂw

Don's bn ¥ e

Foos Gas Engine Co., Springfield, Ohlo

12 Art Panels 50c)

Exquisite Duo Tinl Prinis
Size T x 10,
Theam picturas are real tha MOST
EXQUISITE PORTRAYALS of

“Woman Beautiful”

ereE shown g oné sollection, Wa sesnd the
fill ser of 12 complets, tmrthl.'r wich 160
liTelike miminfvros aof obther besvutilal art
ilotares for only $e, coln, sAasmps or Mon
friber. Money returned If Dot am

Send today, to

FLORENTINE ART COD.

Dept. 1.7, 1919 Kenmere Avenoe, CHICAGOD.

P‘H E nlor &t onee and we will inclode
aE ertra ploture in eslors antieled
*The Isther absolutely complimentary.

L WElte for My Book (It's Fraal
Handaomely Mzt raies] —ll .
alsniil hpkike of Eak and
- mebenbldls Hoak that
will pntch Sah.

Tha Fraaport Hook
Is hamd-made, snag-prood,
wrpedlefd, 8 perfoct lome § O
g Denllar, poepald-or palr |

donler, Naons !

LI'::?TL Irﬁ:':-'-{ plonsixl,
‘-H'- ?m‘un:rt Hook."
_ﬁﬁ.ﬂ otk &, 35 Fresport, 1L

b,

When You Want Anything and
Don’t Know Where to Find It,

Write Popular Mechanics.
of Gnseng, ' with peicsd of
#innl and mocee, frwa. Send

beok, ""Caligre nnd Profls
for . I BRANDT, Box 317 BREMEN, OFLO.

" | [WiET-GoETHE COMBINATION CALIPER
GAUGE
RULE

Wiet-Goetha Comblration Onliper Gaugs Rela, §

Eﬂ-l'll. Eil‘rl o E‘r;t l:-l'h‘:h Il-mntl.-:ln of J:F toola ln ome,
mpshy mﬂ good far ue

D &Ehinlul WOYR. u“ af Lhess nnicnl II|-1|a-':|".||I:.,|:n‘l|‘:"l'l

B Fon ln Em mentl EIE d i1 Fabid |
:ﬂzmtl_rhr -h:u:n‘ﬂll'- mu:mr#eﬂ ln“-n.l-ﬂr t-u-n'rl_-th;:
#eni direct, prepoaid,

o '"'llle' nt il leuding hardwars slofes oF
CHICKH) STEEL & EHASS 'wm:sJ 1706 Flsbar Eldg, CHICLGO, ILL,

leathar

GEEMANT WANTS FPATENT ACREEMENT WITH
. B—The Berlin “‘Tapeblott' prints am artbicle I which
It stafed Ehal the German government 18 taking s(eps o
cime to0 mm nreangement with the Tnited States oo the
subject of patenis in view of the movement in Ameries
for federal legl=lation ruqul.'rjn,g' that patents be manefae-
tured n the Unlted Stntes the paln of forfeltore of
patent righis.

The German patent law requices that s article mEst,
tx A certaln extent, be manpufactored In the eountry If it
Ia to enjoy the I:'-I'IJH'ETI':m provided, Dot [t 8 declared that
this provizion B Interpfeled lberolly.

MAKE MONEY

Fagy, qmick, Bape: m@men,
apare o all Hme; see what others ore dol

. HE T rumlliﬂ. sold f—proqit £1
La., sold 8 oop day—prefli $24: N, ]!l.Hul.I:rEr 0

Wi ; r:].u-rh*n:m UNTSCESanTy
H A1 8 l;nrmt,
&. B. ‘lu"t'rn-l:t.

0 mare;

RAYH, "E.Pl?ir:l-h-l}di? WaRlE one; hrHI: busineee I epver hsd,'
Mre. J. Brown, Pa.. sold 10; made $30 frst & days. Onl
two sales per day means 130 per week profit,. Free sample

o pctlve agents. Famous Easy War Clothes Wosher cleans
family waeh im 40 fo 50 minotes, while you rest; no work,
oaly move knob oceazinnally: not o washing machiive! soth-
ing el=e Hke It; wo chemicals; no robbing: oo washbonrd oz
Tasiler, I"iei famlly wants one when shown. Easy o =ell;
low price, & We erente demand.  Write to-iday for new
plan; epecify territory; set quickly. This won't &
ngain, HARRISON MPO, 64k, 12 HARRIZON B
CIMCINMNATI, 0.

I s [

PLUMBING MATERIAL AT HALF PRICE
Complete Bath Room OQutfits $36.50

Heasy roll Flm whita porealain enamde] Tab, porselaln enamobed Tavatory, sanllary,
vlEreaus svphon Qkeet, fAnest nlekel teimmings,
=—all congllngs threaded—<no jolmts toe wipe.
Fuik, "EPLUMBING L ADE EASY," giving Tull Instroctlons, sent fres with every
Dihee ctilis up o @O0, Dur blnding guarantes lusares yow for one FERE
We replerse or refund money 1 not satlafactory.

HEATING PLANTS:
Planta ars ruaranteed,
gave 4 per cent by degliog whth s
Turnish complets working drawings, Instructions atid Advios free,

ASK FOR CATALDE Mo, 101. Full of bargains frem cover to cover.

CENTRAL MACHINERY & SUPPLY CO., 547-559 State St CHICAGO, ILL.

Diee prles ia Los autic ready to lnastall
Any hiagndy man can de tha wonrk, DaF

Complets ok Water or Sfteam Flants, Our Healing
Money refunded within ope vear i mot sstlsfactory. You
Bend Blope prink or skstch for estimnte. We

Plegse Mention Popular Mechanics
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NewLawHelps
Inventors.

Interstate Commerce Commis-
sion Authorized to Invest-
igate and Test Safety

L -
3 Railway Appliances. .
Pioneer Perfect Frames
The Standard of Knockdown Boat Construction |
Tha exlr frames [n which every st & eomipletaly Aaishel, st op,
Aeiew Iming n.-r 1 down far shipmesd
sk Frnmesy g I.| ulld yoar besd complele for Ieventors, for yesars, bhave foand it almost impossible
to zet olclyis of rallways 10 even exomlng thelr ig-
:r-u-.:url.-:lu-'-r"-.n':- :'.ll-"-‘:'; o ventlons for safety applianess, HRallwoy offielals have
linte of wour bost wra perfosl  Crdse eday—Sae Yedr bk jn U refused to Lest such Investlons,  Apparently (bey feared
::.-I-.'il.:.l o I-:L:.=. up r1_--- framo—sen fhn - '_'.",,'":, o Pl :-:-I the saccessful resullt of such demonsiratlon, lest (hey
g, tncklng, - el 3, ary do - mne. el (RS . w mEERL b forcel (e sdopl e,
T o The slf brake came Into use quickly because It en
By fevmring Fiongdr Ferfeol Frames on 1l oury Jayneul plan yoo nhlied the roads to redoce the nomber of DEakemeEn—
'-,-,‘:I -.,' -—J\..r'-,_-:- FI'.:| ::"f._!:l., Z -| - 1,, il powr boal frim wilech saved money-—amd te run teaing &t fasier speed,
*lnaar I'\-|r-|l: Fruimss, -I-I:I”III : . |' - ]_ T .:'|| l‘llll'""- E which nlse saved money.
il . r 300 i am aad il mlonl boats, anglies, e Thourands were Tormerly killed every year coopling
1 i ¥ R frodght cars, ot 10 wag oot uotll o oothms] law was
Fioneer Boat and Poaitern Co. oo of the ceacteil ghat many cars were equipped with safety
Whoef 268, Ray Cliy, Mich. Boad Paklarn Eyriom couplers,
Other safety devices which the employes and puhlic
oiight o have are not used beepuse they wounld eost
EARNED JLLUSERATORS nsnppey,  Thiz conditlen B now In o faly way to chapge
CAETOODONISBSTS for tho hetter. The mﬂu.ltJnr of o s.tl:'r-lp deviee §e 0
— T longer nt the me ey of miwny oficisls who refose o
;;;“mﬂlﬂ;u;%m;iﬁgﬂif#:ﬂtgﬁﬂ evem glve bim a hearfng. The new lnw provides greatly
hold positlons,. Women sueceed as wall - needed relief for Inventors, whd can now appeal direet
BE tl'l.lll.- Bond for 'Jl-l'l'. fran mm to the Interstate Commecce Commleslon ihroogh oo
ﬂﬂi the E‘ﬁ""lnl- tells how attorney. The annoopcement fron Waslisgion resds
THE NATIONAL PRESS ASS'N, s
77 The Baldwin Indianapedis, Ind. hn [mportant provision =0 for as the mafllccads and

1r|:rrrl[|nf publle of the couniry ace concerned wos em-
hodbed In the sendey civll appropriation Dill sl hiss
hecome Inw wlithowt attrocting attentfon. By law the
Inierstate Commeres Commisslon s npow aothorlzed to

Be Your OwnBossY | | == = w e g e b7, i o o
any appiiances of fpventlons” inftended 10 poomote the

L (MDER BISIRESS AT HOME. Devsts whol vrm L. safely of rallwag wpesatlon, Invesfara of soch appll-
%'r:'ﬁ':“l,-:..:}mw, Very pord profi,  Everyiling farnllﬁn;r:.?r}!.:r.rp;:;!; nnees are required o fornigh them o eompleis work-
pullit pros nxiseon. Wrils sk dmee Lof our “Eiaried” and feed parbiculars. Ing order and the sommission is empowe t employ
F. M. KRUEGER C0., * 165 Washiagten 50, Chicaga, LI, persons famillar with the subhject to comduct the ex-

perlments and fnvestgations. It 18 thoosght hy the
fEamers of this law that it will wast promale  Llse
Cintrodectlon of safefy devices Bpon rallsonds by oen-

Salesmen pnd Agents Wanded o handls Crm- conrsging the Inventors."
b adion Sapper wid Cork Paller; avary walinn
i drugpiil, Dodler, restilrast Aol |||.".|.u|||r.r.r
h||!'g from & 4o 10 on sarkd ; 1) per uui
commision: mlidien Biaking #9 l|||l 104 par
weelk | anmpls 20, write for prices.

WILLIS & ROHR, Kenton, Ohio The Popular Mechanica Patent Bureau
is prepared to present claims for safety
devices to the Commission. For par-

Geisha Diamonds | | i sddress

THE LATEST SCIESTIFIC DE{OVERY

T e s Mo S} baut Pﬂl]“lﬂr HIEEI]HIIIEE Pﬂtt‘llt BIII‘EII,

twentieth the & -
:‘hl‘.a!;:‘w'rﬁh EFEEI'IE“:H of mumLf.l.Tl.nn.
For partic

uwlars, prices, sto., addniss Izﬁ waﬂiﬂgflll SI.. Ehl:'ﬁun

THE R, GREGH MFQ. & [MPT. CO,
Bept. By 52.58'W. Jackson Boul., Chicago;, LI
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a3 velvet next to the skin, and CANNOT SLIP,

sity? NOW

DO YOU WEAR A TRUSS?

The AKRON TRUSS Is the only truss with FPADS OF 8FONGE RUERER. Made of the finest rubber, BOFT

Vou know whit that means. Don't you baliave o iross is not & neois-
iry the most COMPORTABRLE. The NEVEER SLIF FEATURE |3 worth I.namg times the prica. Ask

your l.’:h.'llil.lq'. of truss fitter for them, or write us for Booklet H, HELP TO TRUSS WEARER

THE AKRON TRUSS COMPANY, Akrons, Ohio

Free Hair Food

FREE SAMPLE BOX
TO PROVE ITS WORTH

H Bipared f tha medicnl world kase hedn npaok
E‘ﬁﬂ#:’;’;‘ﬁ |:|.|-ﬁl':m4,u: EET Hlni:urlll wt, Prol HF
netin, wha bas de-nmu.ﬂ::ruud thnt: ‘I: |_'|||:|n.|-l of buldnsss and ful

img :th:r is . miero. bacilliz which growa Lo colonies ot the panka o l‘
provided
na cansing it to starve todeath

nature for the hair

thea
il | e gl o fall ok,

Itaall, ©

Prof. Austin inrﬂmr eomplotely demosstraicd that thérs nre
twa dlifMaremt r.'lpl.l-:ﬁn.d tions rll' I-I'I-'H ll'-'ll-'||:I- pooly and not sealy,
whloh charne o s toonbilos, so th Elﬂ ARFONS TAL BECET-
tnim wlely, ks or hor owa troabl e mow oifers o send
s Byary man sod woman, abeslote ree, noemple box of this

to demnistrato ks power, m.l onr mame and addross
und you will get the trin] oz of romedy ren h"glhﬂr with Prol

tive hook h vl mia b p
Austin's suthoritatioe hook an hafr ang ot D, o eatre Billding,
Chiecagn,

LEARNED BY ANY oA Ol BOY AT HOME
Bpoall cosk,  Send to-diy 20, stamp for particulirs sod proot
0. A. Smith, Room 772, 2040 Knoxville Ave., Pearia, [l

—

WHEN YOU WANT ANYTHING

AND DON'T KNOW WHERE TO FIND IT

WRITE POPULAR MECHANICS

Made $42.75 First Week

]
Writes DAVE CRAWFORD of W. Virginia

Excitlng Pusloess—Make money quick—sare, All or spare
time, Experience unnecessary, 8l L. Smith of Pa., with &
16,25 oatit weites, ""Tarned oot 230027 worth of plating
n two weeks"™  Thos. Parker. school-tencher, writes,
hlmide S0 proflt ome day,' Geo. Crowford, 8§87 one day.™
R, R, Howa *“Have more plating than T can de” H, H,
Hender, 'l'.-l‘l.'n! l.l|.'|l||||l:'l far replating.”™ W, H. Sweamey,
"Enay do learn.”t BN to $10.00 a day in gold, sdlver.
nickel and royal plating hosiness,  Everyhody has  tahic
ware, Jewelry, wotches aml goslas nesding platin LB
rinls cost 10 cents to do .00 worth of plating. Big prodims
ceqo eompetition.  We do plating oorselves—teach rou to
do the fOnest plating, foeplsh recipes free—puseantesd. A
lifetime buslmess of your owe, O] Gem—eapltal 2000, 0040,
Write todny circulars smd free sample of plat lip thia
ont, it wom't appear again,

GRAY & CO., PLATING WORKS

Neo. 11 Gray Bidg., Cinclanati, Ohio

GRABEMOPPERS T IN., LONG —While the Poeific Biall
Hwer “'CiEy of Porn' was lying nt aochor off the port of
Amapala, Honinras, there came abnand a awarm of monstor
grusshoppers, which covered dhe decks and rigging.  They
reated for & spell, nnd then resomedd their Hlighs leaviog
Ll caplaln o menthed wEih imillgnation at (he uncepas
mandous imvaslkm.  Aecording 1o the capiain, neacly all of
ik Ensecis were st least T In. long.  One of them was
Tth s, long fram tip fo tip. Ti8 hind ]n;ga wers epaipped
with n dowlle et of ppurs aml measoeed In. This gross-
hopper ws runfh.t nmd ploeed in nleohol to be kept as &
sllent witnegs of the (roth of the sfory,

——i f————

BHORTEST THANE.COMTINENTAL RAILWAY IN THE
WORLD, —&tretching from Colon smith (e the Pacilbe ocean
Ties il shoctest trons-contioental railway o the world,
the Papama rallway, mow Tt'lt‘ﬂ-l'l]l!' the peoperty of the
Umifed Statex. The e = oonly 48 milles long, et I
fedclers from ooean to ocean as suarely as the loes of the
comblned Harriman sy=tem, with the Fﬂ"f'll“ll' ifTeremee
that the Horriman Bmes extend west amd the Paoama
Tin® rome sooih fo cross the contioent, making i wny
merors one of the nnreowest Imiz In the neck of land
forming the [nverted apex of fhe North American o0f-
timent.,

THE UNIVERSAL CABINET

for Mochinisia Electrisiane, Merchonis, For
Busingss Hanses and Homes Forf oToryanda
whth mony small priicles Ts & pyfématizer
:idt most convenlent arilcle over pomsess
I‘hL onhinet b= ml'lrm-rmllnl and well fn-
{shisd, Tha drowers nre Heix?s lechen Thres
mm:blnﬂpuﬂ-ltlunt in ench drawer. Cablneg
'lril:l1 ih deawars, B85 Oabimek i'l'lilll Bl drnw-

'rrm J.murlul Fixlura & Mfa. Co.. Trey, Ohlo

iy |

DONT WEAR A

H.IJ'FI"D'ELEUIIB‘.ED'I::F E-'I"IL!.ET 8 PLE-B
ATIE mapns & lpllrplu..lﬂ:! -I:‘-ﬂ'l"l'..
nrrl'-!l-ni and srmdn wwny with
nunnatisfackory truse al
Adheres closaly

h-n-ldl
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Ll
You Get It
Mever helfore has such an opportenoity besn offered o the BTeTLpe Wide-
BRTRET, MAT oF Woman, who desites to better thelr presens positlon o lite,

Thers srte more and betier opportunities at the present time for oar
gradustes than for any obher clags of professionsl meh oF WHEen.

Tale up this splendid work at onea, it yourself for o money-making,
professlonal career egual with the Lawyer or tha Doctor.

Be A Mechano-Therapist

Our Free Book Gives Full Information

hiades nrd seattarad &bl over this Brosd Land and are g:eceeding heyond
m!r:;;g;._'.;;.:h,_. laiig. Wi have med sl women frem aveey '|l'||1|5I: I 1EEe enrmd e
as ptudints, wo have Doctars, Lawyers, Ministers af tha doapel, ;‘..Hl'l!:tllllll-,:‘iu.'rilz'l.'
Behipo] Teachom, Cloeks and others, rogrisaiing almost avisy ool pation, -
riler to sueeeed In ihls high-clnss Oalling, ¥ou do nat require o Ool
ol a:nﬁ ||;|;_ ARY MAN 0T wodman With goosd, comenin sensn aod m Fode, ardlnary [i™
caiing can l=arn this wWork, anid becoms socially asd Aoanolally Independent,

Get this Book ot onoe. it con-

talns valuable information and 'ﬂ- F“ 1“'“ 1]'[ l Fl"’ Hunths Eﬂ Tﬂl Hl! ﬂlﬂlml

Ehows how ¥o0U oan beooms o

MECHANO - THERAPIST BB Successful and Earn $3,000.20 to $5,000-20 A Year
and fit yourself for & positlon CRASP THIS 6PLENDID OPPORTUNITY NOW

where voa con enjoy the soaial o, salary. mo matter what yonr employ mont may be, hooa
glde of lifeand enro Crom §3,000 }: bt E:b“?ﬂ o] Imbsret e e hix pkses You on n i oyl 1'r:|l.h_1u_1.|l'5‘:_i:-d£:m.|
“._t.!'s-wu i Y, men and women. Yoa ows It te poirealf :.I: :"L.rsr'Ilﬂnl'nt::::'":-:.::1::.;:;-|I|I-:|:r“lulil|.:-l::'lﬁ-:-'|1e:;g
on owe kit to yourself to Invest]- * taken up our work and aré now énjoFing sosial proimdBince i i 1
fra o Lhils apportunity, Cur DMploma thia, tha mged plénssst and | ;hl‘ tminli F-irl:rl.'ul'.nn_ ETET :fxl;c;::;f:la:.lrlur;:zdl;ﬂ R
opens the door of prosperity for eriter. W offer veu the UChanee—will you grasp the =
Puuzwnn IrcEnI A'HI: POORLY Fou will Dever regres it Wrkle wday,

PAID MEN AHD WOMEM AMERICAN COLLEGE OF MECHANO-THERAPY

Atart pdlay, sond for this hoeak and

et L) L n L DO Dept. 570 . 120-122 Randoiph Strest, - CHICAGD, ILL.

Bnasdln]l $Oo5E86.

25 EOOKS 25G a8 t-:ut-]j::ﬂllm.‘l Mustrathos=, [Io the press.] 25 cents,
stpaid,
E. = WH.EE'THIE GAE LIGHTIMG. How to install electrio
IEHI Jisileﬂl:ng'nnr---:irlma.“llmlu-l[ua tuiljum:;] spnrk |11i
FLEOTRIGCITY. The stody of. and its laws for bee | 0N gyglems for all purposes, 2 the care an
gieners, comprising the laws of eloetrie eurrent gen- ﬁl'%t?“?.-n"rfu:‘”“i'd!” e 0T Miaateaiions, gape. 25
emtion and fow, Obm's law, galvaonlsm, mognetiso, o 00" pnptnn;ﬂ Tages, + PEPET.
inducton, prieciples of dynamos amd metors, wiclog THE LOCOMOTIVE, simply explaiped. A first i
with explanations of simple mathematics a3 appiied troduction to the study of the locomoiive engine, thelr
h:ntr'ﬂ:ul caleulations, Hy N. H. Schnelder. Wlith o Freus | : ;
to e i nl' 8 tablow. o5 cents, post- desipns, construction and erection, with a shoct cate-
T A ' O GODWORE JOINEE Haw to maly aod Where to
] . ow Ty MeEEE EED ™WIFECE
DEY BATTERIES. -*-h fﬂ-'l'-“t"ﬂﬂld h.ﬂmt“mw:%: gee them: Inelnding mortiss and fenom dolnts, lap
drseieg i et ol of e Balis vl | bl hteoad S, i Sl oty o
' 4 it tef o elrcalar work, reviaed a
work, electric bells, alsrms, telephones, experiments, rnlur:gri l:-ﬂ:lu W01 pn.g!ulr-u-. 178 {llastrathocs, 25 cents,

and all porpeses requickng & fiest-rate battery. Folly Inasd.

“hll;*ﬂ“-‘Hm“'“ 80 original drawings. 25 ceots, peat- ::ﬂﬂl.:. FLECTRICAL ~MEASURING INSTRI.

pRiE. ENTSH, deacribing the maklng aml uwelng of the dIf-
ELECTRICAL CIRCUITE AWND DIAGRAMS. Helng -

s melectlon of original up-todate and peactieal din. feremt Instroments, Iuolly llestcated, 2; cenls, poat

1.
for Inatsliing anouovlators, slarms, beits, elec. | 1O
f;[:-m-;um—u:ﬁ:!ui:. telephoned, electrle power Hegbt sod }TAIEI”L}; Wﬁrﬂﬂmtﬂﬂgﬁnﬂ? EEFRA;{'-HrEﬁM:
witlng eleenlts, Isductlon colls, pes engloe ;::}I!HE. Fh.-:!u'l'rlllhuhlﬂw bo wae stmple fmln S oqrired dn Earlal Wk
E]::::I;gr "L;."i ?::TI nﬁm::‘r# B = Dy N : in A nnd medel making. Tlustrated. 23 cents, post-
ELECTRIG BELLS AND ALARMS. How to twstall | ™%y grme varve, Slmply_explained for working
it

bem. By ¥, H. Schaelder, Iaclisdiag battecles, wice SATH poatpaii,

:ndm wiring, clreuits, pushes, bells, Etllll'ﬂﬂ"' alnrms, | ** !Inj_q}n'mhﬂ.lp’ EE'E{EHE"'::-: INE. & large I:nn'hl‘?-
high and low water slarms, fire alarms, 1-|1'Prt":"“" "'It:r g givione = oopltadinal sectinn of the Corliss enpioe
anenneintors, and the locating and remedyiog of faltf | aolipier,  showing relatiee  postthons of the plston,

With 58 originnl dlsgrams. 25 cents, peatpald. aie vialven, oxhomst valves, and wrlsl plates when
MODERN PRIMARY BATTERIES, Thelr comstrme- | 00 £ e st 1y stroke for each 18 degrees of
tinm, use nnd molotenance, nelnding batterles for tobes | oGpn ™ opnmn, fth full parcicoinrs.  Reach-rods and

phomes,  telegraphs, motors, electrie lighis. Indunetiom | ppae ohnrts,  The Birele explained.  Wrlst plates and
colls, apd for a1l experimental work, Th“’h-:ft' der gepentples.  Explnnation of Bgures, cte.  Printed oo
Hehnelder, 04 pagea, 68 llostrations, 2 nm hesvy taner, slizge 1% in. x 1% in, 25 cents, postpedd,
1It!E|It Amerlean book on the HﬂbJEEt :5 oenta, 'P:ﬂ-t'l mﬂqﬂﬁk 1mILﬂi A l;""'-‘j!“] rﬂln&wﬂtwﬁi}htﬁ
paliE. eonstroetlon amd nee of shock nnd spark e .

EXF ENTING WITH TWDUOTION COILG.  H. " i,

8 TR huthot of Dindncticn Cotis_and Col bak: | MelEtiong, S oente, RIS, 0 for_beginaees fa
iBg*  A'most fstroctive Hitle hook, full of practical | pyippppg,  Fully fiestrated. 25 cents, postpald.

Al tntem!ﬂll:l exmeriments. l‘uu:l'auelmtlrm 'Tﬂnr r:::!u 5 .
langeage with aumepons kints an Faat .

tertnl 8, Arranged  under the following

g e “mngurgnntlnn: The Handling of BRulmkord PGPULAR MECH&N]CE

bendings:
" with kn: Effects In  the .
ol D m amd. Wireless Telegraphy.  With | 225 Washington St., 1 CHICAGO
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Write a Postal
for Qur New

FREE BOOK—

Mo mafter whal troubles yoo haea
with your syes — or Erom hasdsshes
==WERE 1 & olal foF oar

Mew Free Hook about The
Matoral Sight Reatorer.

In most cases GLASSES

ARE NEEDLESS
M we mu"t !:cl]i- aF £UF FO0, we
Wil ex 14 pra may nessl

et o lII Fa dha sErsigthesing of
FOUF ofed = I pabtura]l massage oF
vibratory Geabmeent of the muscies

me Natural Sight Restorer

el %4 pow kivk o aiiF % B and [ulee for pearsell. Thees n orery
reason why yow OUGHT to koow
il this howss Eresinest which
hms halprl s oy others 10 Fogain
chais, good Bighs withowt g

SHOULD BE USED AT
HOME AT ALL AGES

EXther _'rm.:ul;rmuld shonld ':rr
ita soulhlng @ HWME‘F

thalr healthful slght. CoslEng
1|:|ml:r.un|.|l-uh. thaneFeglesans,

Write today
for oar Free Book sure

The Natural Sight
Restorer Co. ...y
Detroit, Michigan

Express
Charge

To Prove
Merit

Write st once

CURE YOURSELF BEY

ELECTRICITY

IF YOU SUFFER

from Eheomatism, Neournlgla. Copstipation, Mer-
vousness. Headoohe, Stomach Trouble or any other
disem=a, 1 will send you o battéry on ton days’

MY VALUABLE NEW BOOK FREE
b all who writs, Expains bow my wobdeclil lgespensles
batieries core you im
Tonr Biemriorey oty 0
dlmban by il;rl{lllﬁ thi
root. How [t removes
s saned, Chon clirasila

Tk talls how [ apand b hat-
tory without n eent In
vancos and allow ten

POPULAR MECHANICS ADVERTISING SECTION

RHEUMATISM

Lzt Us Send You a Dollar Pair of Drafts Free
ToTry. They Are Curing Thousands
in Every Stage of This
Cruel Disease.

Send Us Your Name Today

Don’t take medicine for Eheumatiam but send
your address to the makers of Magic Fooi
Drafts—the great Michigan Extermal Cure, Ra-
turn mail will bring you, prepaid, a regular dol-
lar pair of Foot Drafis to try free. If you are
patisfied with the benefit received from them,
vou can gend us One Dollar, IF not, we take

e

vour word and the Drafis eost you nothing.
You ean see that we conldn't afford to make
such an offer if “the Drafta Aldn’t cure. Our
Free Book explains how the Drafts eure and
conkaing many grateful Jetters aboet the won-
derful ewres they have accomplished. Don't
put it off, but write today to Magie Foot Draft
Co,, 751 Oliver Bldg., Jackson, Mich, Write now.,

When You Want Anything and
Don’t Know Where to Find It,

Write Popular Mechanics.

Make $30 to $45 a
Week

Ensy, quick, sure; mem, women; all or spare time—showing,
taking orders, appointing sEenis—eTperionce  MDACRSROTY.
H. H, Huested of Micl, writes: “#old 11 ope day."" e,
Eokhilnaca of !-[E “rAin :]I:-'llu:lltl.l.l B @Fe l'rle-:l.ll.lu took 12 OF-
ders 3 l.lu}u ' Bl Wilson, V'Sold & firet day." Geo, Hal-
mon, “‘Already have 70 orders.*® This patent new—nothing
wlee ke 1t 2 sabes n doy makes S35 to 845 proft weekly,
Most wondeeful low peiced valveless, wickless, ofl-gas and
nlE-miFilng Blove eveF IBvented, C-uhﬁl.ll'urﬁ 305 barrels alf
to 1 pallon kersene all. Saves 1-1 to Y oo fuel bille. Mot
Ike those =old Im store=. Bacns HEke goe, blee dnme-—mo
wiek., no vilve, No mare hot, fieey Eltchens, Wm, Bievens
of Mp=s. writes, "Hesi slove owl; no smoke: epslly opes-
ated, perfectly =afe.' Mot dangerons ke gnsoline. Bpor-
monA demand,  Where operoted canses  pxcitemont-—people
stop, look, 10 @ee, B bay, 30-ay tflal offer. All skoes;
clee $0.235 u|:|ll up. Get In early for tercitory. Write foe

E.r This won't appear sgaln.

WORLD MPE OO, 13 World Bldg., Cloecionatl, 0.

book tells you how o

HM}“: TR“:K do all kinda of teicks,

GFET ONE sod shine a8 & efar entertalner among
your feiands,  Price ooly 3e, Send lor catalog,

PEERLESS TRICK & NOVELTY CO,,
Diept. B, 3148 State 5., Chicage, IH.

Our latest lustrated

H:Im Link the Link Fussle—I1g
[T TR milrang us ths
nea of 21l pueeles. Wa placa i1 an ihs
p of cor ¥l varbsibes fora leader. Vesd
kel oive Ac; largpar sies 0o, poabpakd
-Iﬁ rk ID‘I' the world,
ERN PUZZELE C0.

Plzgse Wenilon Popular Mechanics
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HOW TO MAKE MONEY

P Fand doday for our FREE keok nnd deseripive matier
i tallisg all alowl the peofts Lhal cam e made in dha
masefackure of conorete bolding blocks. Wik &
FRANCIE LK MACHINE say ssan of ordisacy abill
ean maks from §5 o §L . rll'i No oaplial or expes
anifa neipnary. Baildieg BHocks mada with the Franem
Mezhime mnder the Barlin Speiem mre gusraniesd dump
proalf, Prost proal, fire prosd mnd Wil sol crack o=
grumhble, Oonkraciors and beilders in your down need
woulp enkire cotpok.
FR

Wirlta today.
AMNCIS HA{.HIHEE\" COMPANY

Rosm 45, 710 M- 5ih Bbrect ' « Bl Louis, U. B A=

TEE [NVENTOR'S UNIVERSAL EDUCATOR |

TELLS ALL ABOUT PATENTE,
HOW T 2CURE THEM. HAS

600 MECHANICAL MOVEMENTS
alse 50 FERFETUAL MOTIONS

Every inventor ghenld hees s copy. Prics $1.00 by mall
— Al s ———

F. G. DIETERICH,  Ouray Bldg., Washingten, D, C.
=a—— —————————————————

%uﬂllu |It|1.|l‘ .-'I|.n.:!-!"_iln.--ulIlllirl AW 'lut'.'n 'i'l IlTlur;!I'hiluu
18 O ot wiltlenil n Bicoling cate i
All im ﬂt—ﬁ?lm nr:lﬁurmd. Note the cold sir in-
TWO WAY Omtlet—1hat's why oar il
Wleatlas Flpe bos oo equal. Guaran-
tend s represented or moiay rfundid
Fostpaid 30 and B cie eack.  &8TI-
1 INE PIPE 00, Degd. &, Oiswa, DL

|

WHEN YOU WANT ANYTHING
AND DON'T KNOW WHERE TO FIND IT

WRITE POPULAR MECHANICS

lot &n

CEMENT HOUSES
and hew to build them
A new Book—Just off the Press!

Coma T D e e o s alows,
- AT etk HELET [u}
Cottares Fie PROFUSELY ILLUSTRATED. L

SENT FREE with wib- CEMENT WORLD

The wiarld's greatest cemeanl papsr, ‘-"-u'l.h:u:rl.rdll}us
[ ey price
Lnrlu.fl:lnl' L]
LT

The REFINED
MOTOR

Only 4 movable parts.
Bore 31, stroke 315, furn-
ing 12 inoh propaller,
x 17 piteh, 200 to 800

revolutions a minute,
Weight 50 pounds,
Every one fuolly tested
and goaranteed for two
voars, Motor complete
for installation, $50.00.
Immediate delivery.

Write for catalog and address of nenr-

a6t 8EL. Thea]]-Fishback Motor Co.
67 Fort 8t. E., Detrods;, Mich,, U84

BETWEEN
Want za Opp

= m N

Iﬂ Hard times ¥ f8 the decad of the man whe works with
Bis hueds, [t iz always the unskilled worker whomust feel
the Brunt of faikiee. The men who has sproial
knowiedge ix always in demand whether busi=
ness I8 dood or bed., In® hard tfmes? be s the man
wha iz relied upan o avert suln snd to ples and acheme,
to bring shoot soccess.

Dring the recent Hnanctal flurry trained engineers wrers
being advertised for while unskilled workers, the untrainegd
fEedt, were parading he strects demanding work.

CYGLOFEDIA OF '

MECHANICAL ENGINEERIN

T wolmmes, 'Ellll.'l."' wlee T ox 10 Inehess 3,250 pagesl
22T Mlustrntlons, dingrnms, plotes, Tormilas, ete.g
pal i redl Badf anosrogseo,

The knowledge that is contained in thia work may be all
that stands Between vou and & good position. It embadics
the accumulative results of mmodern experfence én the
maching shop, the engine room, the dralting room, the
fackory, ke, Swtisaary enpineers, sfep-rsam miporin-
tendents, foremen and machinists, feundrymen, fron and
steel workers, bodler malkers, autcmobilists, gas aed odl
engineers and gar-producer cperators, shaet metal workers,
dralteen, ete., will find ia it the meana of advancement.

$18.00 nsteanor $42.00

Free for § days® examinalion ]r; prepald
express. 52 o be paid within S dayeand 52 monthly.
We weill send for the ook at owr expense if mol wanked,

This cyclopedia b= the work of the American Schoal of
Correspondence. T hia special aller mmade on onfy a
limited pusnber af seia in erder o tnineduce the work and
gogigind the public with the high class characier of the
8¢ s home study Enstruction methods,

In addition %0 being an authoritative reference work ades
quate to mest the demands of the mest advanced =ortkman
and even the technically frained expert, the '::f.'th-ptdl:.:l is
sdmimbly adapted 1o the necda of the Beginner and 1he
seli-taapht praciical san. It covern the fundamentals of
all mechanical engineesing th v in addition to giv=
ing the very latest instruction en the ktest applicatbons of
mew and adwanced ideans heavy tecbmicalities and mathe-
maticil fermulas have been avoided wherewer possible.

TABLE OF CONTENTS

Markine “hop Work—Vertical MiNing Meehlne—Mogor-driven Ehops
—fhop Lighting—Forging—Electric Weldipg: Tool Naking—Meial-
Turgyr—Manefartnre of Trom and Stesl—High-Speed Flwsl— Flawe in
Cusdi pgi=Eleicie Lifting Mignels—Mapnaolie Clutehm<Makinsg &
Muchinist -=The Ides] Foreman; Pattern Making—Foundry Work—
Auboinatic Coal asd Ore Hasdlisg Appliaoces—=Nachine Farts; Cos-
sruotlon of Ballera—Types of Bollirs—Holler Apoissnris—=ieam
Puinjui = Afr Comjprresssrs & The Seain Engine=Tha Slaam Tarliie—
Indicwiors—VYalres Bears—Eedrigerabion ; (das-Predorers—lins
eees —A wloneehilmé— Elavaiori=—=hoei Metal Work—Fractioal Probe-
#ma  in  Mensoragion ; Mechsnical Drewing— Drefiizsgy Eoom
Organionlios-—Nackine Deiige.

AMERICAN SCHOOL of CORRESPONDENCE
CHICAGO

vonenenCOUPDON - Clip and Mail Teday........
Aamwerdean Behoenl of Correapomabedsce, Pop Meok, 7.08
Fleasa serd sl Cyvclopedia of Mechanical Eoginesring for 5 days’

© fpee evngnimaklon will pemdl B2 within O days end §2 & mdh osil]
I kave paid P10, stheewise | Wil notify you tosend Toc tha bocks.

AME ... reetrenas wna1 rrdd FFPE FEra= FRhdd Frdd Frea Fre=11r=11rre1 reeeT
ANERE, | veaarnaas e A E R e nn e e e R et aE
(=g [ 8 pl . Jqnpeee co0n 00000600 6000 CONDA0 A0 0009 060 COOA COCFA D
EMPLITEIL . yvmteiees i smassss s seesimmss s st sanssnnnes snssmans

orfunity
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I CAN

DOUBLE
YOUR

INCOME

Don't risk your moeney in speculation. Don’t
hide it away in savings banks for a
paltry 39 or 4% interest

You can become Indepenfent, yvoueon beeome rich by investing just tha
warplus of your income. Tesos Ll i3 e best Investment in the world Goeday
—AND THE SAFEST. Salor than o aadine Bank, hecnase no one osn sieal
youar lnmd. More prefitslsle even than o Turky apeculating, TeXaa lond ralus=
s goimy wp by leaps and boanda.  Clinch yoor shore of the prafibs now,

You Need No Capital

Tdon'task ene peany down or in sdvaces. T wlll reserve a farm for
yoo In the wery flnest section of sll Toxss without & cont of deposlet. & Tarm
which T will prreonally solect for yoa aml which I wil]l parssonolly ganrantes
tix bie dark, Fieh, choealnte loom throughowt.

NO MONEY DOWN

No Deposit, No Interest, No Taxes,
No Brokerage, No Heomesteading

ﬂllr 'ﬂ _‘ Hﬂ”r" bays & Enrm I the Texns Panbandla

nly 58 o month makes yon the own
erof g farm in the most warderfol sectlon of the antiers Unlted Btotes. Just
n fow pennies n doy cut alf Trom yowr regolar erproseds will make yoa | edepen:
dent for life, Yoo don"t bave bo pisch or deprive soursell and yoa will be
notanlly snrprissd 0o wss how easily thesn pivEaais are mada, lLow PEET Lin
you mlss the mamey for sach o very asmall paysgal

Write For My FREE BOOK

Blgn the conpon—just yomr nnme and address, T wlll mail yom
froe my Texws Panhoodle ifookizlling yoa oll oboot
thie mosl womderin] lnnd ofer yeor made. Post yoorself.
Don't goon heresny.  Don't take nnybody®s word o
i matter of this kind. Find oot the truth and all
tha Cristls Balore it B8 Lo lata,

This i& nlmasd Ehia bnst goesd liind in Teris daned
It"s gnimg Faad Find 9wk abonit Ehis won-
derfml opportanity snyway, Get my fres
Lok —then judge for yoursolf

Fand mo the Goupon with
Neme snd Ad-
drass Today.

POPULAR MECHANICS ADVERTISING SECTION T

Mr. Edward M. Nolen, whose pleiore

appenrs above, = oone of the hig bngl-
s nEen of the West, e personally
vancligs for flie tenih of every ward on
thls pape anmd his poarsoiess §8 good.

Hamd wlhiat Me Nolan says:

I perapmelly pruaseates sad vouch for the
corefal accieroey OF eeery Bffogent here
madle. T atand book of thie offer ool gy
reputaniion, ™

It was Mr. Nolen whe made fhis grest

fapnl offer  possible, #e thag yom anil
pyvelry Fedder of This paper cAn resecve
a Texas Panhandle farm withont any
miaiiEy  Jiwi,

Edward M. Nolen, Gen. Mgr.

1175 First Mational Bank Bldg., Chieago, Ill.

The Rock Island
R.ailroad

wants thees lends settled. Thiz great
pratem feeds The lamnd of the Amerleosom
Farm  Lamd=z  Assoclatbon. Tha Rool
Ialand slome = corcyimg  thoosamde of
smlllere every menth into this land of
promskze and big forfones, The eailcands
make lemd rise b valiae, Tley make It
dombile and teeble ned quadruple In valae.
The Rook Iiland Hailread and all of the
other ronds nre making ooe of the great-
el eampakgnz of sottlement that has
ever een made.  Amnd wherever rallroads
ove tmkem  bold,  Japd  walogs  have
Jumped op fabolously.  3ilioonices have
Fssteny moade oat of viegin Innd be radlropd
netielly, Get owr feen hook which tells

Tearn abowt thls wondeefal virgis soil.

The Pechapdle coustry bdaeiz of (he
richest land In Amerlen. 1t b= land bet-
fer apd mope wonderfol tham you have
pver secrn any  place elEe,  Land where
Fich Tarms, homes of sanshioe apd thriv-
ing towns are sprloglng D everywhere,
Land that seems to have been destined
Ly provldence to prodnes the wery rich-
et pmd the wery best (here BB In the
worlil's erops.  Every pore elvobos,
Mothing bnt the richest clocolnte loam—
the kind that grows two and theee crops
B BCRBOD,
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Complete Set
Sent to Your

Just Sign and
Mail the
Coupon

~ Just send yvour name and address on coupon below, that is all you need to do to become
a member. [t does not cost one penny and as soon as your name and address 1s received
a set of the World famous Library of Universal History will be sent to you prepaid.

H R E e e

— an opporiunity for oor
Peaders to geciife at lesa than halfl piodce Lhegs fifteen
beasntifal solumes all print=d from ncge new type, 2me
bellished with over 100 conble page maps and plicns, 700
full paee illostratimy. many of which afe in colers, and
weerT 5,000 paged of peading pistier,

Before you decide to buy we invite you o exanine
tlelg work in you own homse for an entice week absolursly
free of charge, aod shoold you oot want the books after
examination we will bivwe them retarned ot oor ex pefse.

= earnestly reguest you to examine this Libeary; let
your wife and child en and friends see It No bettor set
of books could e pluced In the hands of children than
this: it rends lke n thrilling novel, and is in fact o com-
plete connected History of every country, nation and
people from the beginning of time & the present year;
the groatest slory ever wrntten, and endorsed
by schivlars everywhers,

Thia cffer & mede posaibla by the failure of the pub-
lishers, The Univn Book Co,, of Chizagse, and Enowing
this magnoifcent work hasd b en gelling at F56.00 a set, we
gladly agreed with the receiver of this Company to form
a Club among our renders and take 150 se=ts ot the roeck-
baottom bankrupt price of only §24.50 and axtend terms
L ot peaders of only 50 centadawn and 2,00 per month
fur twelve months, believing that not only 1530 but per-
haps 300 of our readers wonld be glad to taks ads
vablage of guch &n exceplional Hpportunity: however,
wip a3e promiged only 130 sets, therefore suggest your
writing uws at once,

PFrol, Qeerge Fellews, nf Indianp, rare: “¥oak histories of the
Word are divary © lI|1|l||i.l:i.|.ll1.'l. This wark, howeves, I8 clear,
lmturesiing snd accarais,

ExX Vice-Pres. Stevenpon #ava: V1L 14 a ovmipbets roconl of the
human race pnd sbeakl Bosl e place In every Libeary,™

E. Benjsmin Andrews, Clinnesilos of the Universioy of Nelr,,
Eay e L eduendlonnl vl b B hooma L4 gure b e very great”

Rev. Frank W. Gunsaulus, of Chicgm, myss “These volumcs
will ki oof (immenss servbes im stimn atlng listory svady ln our
councry. 1t 13 & work of repl genigs"

Pref, Datney, of Vieginlo says: “Southern resdess will b

miited nt the dmpmrial epiril in which the war 100 Soavbeen

sedlu gl g kS Lroakel.'

Mo more obligations than if you asked to look at a boolk
in a book store — the work sent prepaid and returaable at
Loak at the T0

pictures, read some of the fascinatiog chapters, then decide.

our expense if you decide not to keep it.

226 Washington Strect, - .

BEFORE in the annals of the

NEV—E‘ publishing business have we seen

stch a bargain, We do not hesitals to recnmmend this
offer to every reader of this muagazine: indesd we be-
liswe every family should e a standard World History,
fm' H ki l'-1-|1|E! o other conntrivs than oo are goy-

it gives us a better knowledge anal higher ap=
rl eciation of our own system of government and makes
us better citizens.

Wa will ba glad to give yon an sppostunity ta se= for
yours=lf and make your own decision alter you hawe
reen the benutiful binding, the magnificent ilustrations
and have read parts of this great History of man on
carth. Then you can decide, Should you not wish 1o
keep the wock, you will notify us ood we will bave it
Feluined at onr expense,

The ilhstration of the books given here does not do
Eheny JUBlicd; o hitisl Ree them o realizs wlial Lthey
nre. ¥You assume naoohligation to us or any one else by
moking this request; you simply ask for a free ezamin
ation in your own home without pAYing any G0 any-
thing, and remerber vou can send 1he Baoks badk ak
cur expense, and remember, too, this bankropt rock-
bottom price of 35450 for thia 155 Library has been mods
pogaktle only on account of the failure of the Upioa
Haok Co., thus necessitoting o receivers” sale ot o prica

which hu.'rlr'l]. Ll.l\lul‘# thie cust of the Dﬁ aind bindiog.

Here 1s Our fer:

Just write your name and address on the cou-

pon, cut out and send it to us and we will -
have this Library sent to you for free sx-
aminaiion in your own home, Tse a
postal or letter if yon wish, but the EL
COMPoT will do. Send no money. - .n}
CUT OUT THIS COUPON and = - _{_p;!-
mail it todey, Kemember—hooks i o
returnalile AL our expense, - .Irfj'

J A

You are under no ohligations whatever in asking for a trinl shipment. Wa - &3\‘ E::-:.;:-‘.;,"P
prepay clinrges—Y o pay aothing—Nao soliciter will ¢all on pouw—"Ymna de- o ‘;. Py 3T - -
clda in the privacy of your home—aAnd we conzider If n favor o ws if you - N N
will merely give us an opportunity toship the books, You risk nothing F f - T L
and are uoder no obligations, Why should anybody refuze thiz offer? & .]P#- & ey ;
= Farch T ina. wihile and 106§ F T - o
15 Massive Volumes [t Wit tosed. noarty 10 lbs, 7 - 1_; anr
"ol o P .t
Address POPULAR MECHANICS MAGAZINE, o qﬁ ;ﬂ‘}* < g : i
et # - ¥
Chicago, lllinat 2 =



Cut this QOut,
As This Ad
May Not Ap-
pear Again.

Mo order oo |:rll.|.'
o execute.

Plo order ton small
tor atiention.

We Are Extensive Manufacturers of

Pulleys, Shafting, Hangers, Boxes, Gears, Friction
Clutches, Sprocket Wheels, Chain Belt, Leather and
Rubber Bell, Iron, Brass and A'uminum Castiogs,
Hardware Speciclties, Engineers’, Mill and Factory
Supplies, Bar Steel, Sheet Steel, Pipe and Filttings.
Anything in the iron or steel line. 'We operale our
own Foundry and Machine Shop.

(et Qur Prices on What You MNeed.

Send for our A 17 el-size’ Power Trans.
m%| Adﬁ

W. A. Jones Foundry & Machine Co.
{ Mail Chider Depa |

140 W, North Ave. CHICAGO

—— THE BEST SELLER! ——

“SHRP SHAVR”
SAFETY RAZOR

The ondy 25¢ Bafety Razor
whiel will do all that any
Fa.00 Razor ean do.

A perfect and complete
instemmment built omn &eien-
tifically correct principles,
Kothing toa ljust, nothing
bo work loose,

SIMPLICITY ITSELF.
Nothing cheap alsout it
but the PRICE. 25¢ in
vaslt or 15 2o stamps.
Extra Blades, & for 25,

SHEPEHAVE Etropper 10¢

For the Fastidious Shaver.

We have prepared & SHEP SHAVE Sk, cobalsting of
BEHRFSHAYH frame, Six HElades snd SHEF BHAVE Stropper,
rektly packed Ln Dark Green Imitation Moroero Box with il
lettering nnd grooysl, stalned wonl recepticn block tai flemly
hndd the parts. The complete oorfit will e ssnt, postpald,
trpend recelpt of e Money Ordsr or S amgs.

Send for Dur Agentfs NMropositlom.

CLEMENS SCHROEDER CO., Dept. 7
320 Broadway, New York

Utica Giant Batton’s Plier

The strongest, the handiest, the most

powerful and the easiest cut-
ting tool of its kind.

Can be used as o pipe grip. n Bat-nose
plier, and a wire caiter, It Bos four
wire eudlern, twi of which sfe an
designed that the wire is held he-
tween the jaws stter cutting.

A Handy

Plier 3

That &Y Tools
Y& OF QUALITY

ARE STAMPED

E\"'E.‘I'}"D!'I.B

Should

Only the genuine
bear this mark. It's
a guarsmiee crf qun]:ty

UTICA DROP FORGE & Tﬂ[ll C0.

78 Oeneses Strect, UTICA, M. Y.

HOW T0 RUN AN AUTO

Are yoil  Interested [
Aulomobiles ¥

!.'IJIII:'I.I'_'IE" will prove &
inverlo=sik.

This wetl |3 8w the sccopisd
slandard on e pragtios] care and
T T R EXER2 11§ of molor cary—orze
plaiming he primciples of oon-
shrostien woil ofsrsilon in t.oln.r
and Lefplal way, and foliy iles-
tratsd wiih many diaffrass aod
dmwings

Tha presentatioa af |'r|1|:|'-a-r|--llu

1w erminnl by comedemilicn
off the nootls &of ik e lshipg
I.||n whea|, T8 fu clewr snd oo
ckss im ols Lrestuient, and compce-
hangildy b b mol | e e st
nulomobilist, v the pame tims i
is ¥n |.||l:|l'|1II!"]1 ghat the et part will
lesiil iiiicts fmdin e pages

Cnniikne B3 pages, oves 400
dlsgrams and (fnstrat oo,

Fn:.l A i Oed e,
flas 58§ x8L Inches,
'|'r|||| X EirE Ein

il ending
lighly &n-
dcruel

Thia goesd bosk w|ll e

¥ msnt Ao KOY &ddress in

the workd, Fald, up:
nn rectpd of P dollas,
OF I desimad, will im pans
no_kpproel b be paid
for albar piimbnatinn




