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Draw $125--515ﬂ Monthly

when taking individual instructions

Chief Draftsman

of large concern, who will in few
months’ home study equip you fully

FREE

THIs $13.85

DRAWING
OUTFIT

and

Free Position

with complete technical and practical
knowledge enabling you to start at

above salary.

Furnish tools free of

charge and steady position when com-
pleted. Reasonable terms and success
guaranteed. Best trade with best fu-

ture, Adies CHIEF DRAFTSMAN,
Div. 19, Engineer’s Equipment Co.(Inc.) Chicago

FAY & BOWEN
MARINE MOTORS

The Fay & Bowen Marine Motor is a révela-
tion to ‘tlli.ll'-l_- who bhave used others, Helinble,
gafe, dorable and easy to operate, Remarkable
speed control.  Best of all, it atarts when t3."I'J!1

start it. No handle or erank iz used. Our
patented ignition mechani=sm is absolutely znigue
and alwaye instant and positive in action. Itis
really the only perfect and satisfactory igniter.

Mators complete from 138 to 60 H, P. ready
for installation. We alao bwild handsome
lanmnches with motors installed and ready to ron.

Seaed for Cofalogie

FAY & BOWEN EMGINE COMPANTY
200 Stete Street, GENEVA, N. Y.
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INDUSTRIAL ALCOHOL

Becond Editi=
The anthority on the mansiaetaore of denatored
aleohol. By F. B. WRIGHT. $1.00
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A handbook on the pri 3 of Radlotelegra
thatglgg;tjnﬁtlm eod Making of Apparstos 1u hurt-
By R, I, TIﬂWli-MFE—GLLHLH. 160 pages, 5l

iIJL'|:1|:]"a.th:|nl:|3.1 12 mi, clolh = Frice 51.00

FLYING MACHINES

A papnbur mlill. of Flying Machinss, Dirigible

Balloons and As
By A, W. MA HALL and HENRY GREENLY,
IIH_'H aApas, _ll1|IJ!tﬂﬂD.[Ii and 23 page plates, 12 mo.,

Price 80c
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EDUCATIONAL WOOD WORK

Ey A. 0. Horth. A somplets manual of tenchers nnd '“E:t
lgera of wiodwor king classes. ontents af (Cho
Year Gourse. 2 Second Year Conrse. [, Tll Yn.l.ruuu:rlu

4, Fittlngas and Purnlture b, IMecipline. Jrganlenibon and
um ru-.l 7. The 'lnn'rmr'tlnm ol the Ph:rnILuII and J.!I.-lu.tl.ll:_r
Diefleiont lrui Hllmd. #, (M6ject Lemsons,  Fully (Ilustraged

with pepeosductlons from jlhlltl.ﬂ.l;m]!hl:l, drawd ngs apdl facstmile
Bilnck Eoard leasons.
§1.00 net
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FOFULAHE MEUHANICE AUDVEETISBING sSECTLON

The Navy offera to the FOUNE man of pood habita an excellent opportunity. He
is assured of permanent employment so long as he renders faithful service; if he
becomez dizabled he is cared for in a Naval Hospital; if permanently dizabled he
18 entitled to a jrnsiur]- If he remains in the serviee for 30 VEeaArs e can retire
on three-fourthz of the pay he iz drawing, plus allowances for rations, guarters,
fuel and light, amounting to £15.75 a month,

[f you possess the trade of electrician, carpenter, machinist, stenographer,
typewriter, drug clerk, eook, baker, coppersmith or fireman, you can enlist as such
at $30 to 865 a month, at the start. If you have no trade and are under 25 years
of age, you ean enlist 22 Apprentice Seaman, at $16 a month, and go to a
Training Station for instruction before being sent to sea. Pay of a chief petty officer
amonnts to over 830 a month, in one or two re-enlistments, practically free
of living expenses.

ONLY AMERICAN CITIZENS OF GOOD CHARACTER ARE ACCEPTED

An illustrated booklet will be furnished fres upon reqoest.  Write at onee to

BUREAU OF NAVIGATION

....DESK 69....
NAVY DEPARTMENT, WASHINGTON, D. C.
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POPULAR MECHANIOS ADVERTISING BECTION

2 Years for $1

and a handsome Pocket Tape with Nickle

Plated Brass Case, Spring Winding
w;:htﬂu:ntr: Push Pin and Stop is FREE

e . G’v'l? 'j &
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Flz
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A practical paper
for Praocticn] Men
Thirrted] to

Steam, Electrical
| and Hydraulic
{ Engineering

qdited in popular
Erlgliz—:h, froe from wll
N nECEsEary techni
calitios.

A popular monthly
Journal of 100 Pings,

TOF

Engineers,
Managers,
Superintendents

aml all others inter
estedd  in stationary
powsr plant work

SIZE 9x12 INCHES-100 PAGES.

For just one more month we are making this remarkable Double Special Bubserip-
tion (MPer to Engineers, Managers, Superintendents and all others interested in Steam,
Electrical and Hydraulic Enginecring.

1|III-I. want to enroll ten thousand more new subscribers for “The Practical En-
sipeer”, the J:-u[l|||n pr actical, high grade engineering paper, the paper that tells
Fou hm-. to o tha Bz the prower p emt in a 1'|ru|u Jl WY,

To accomplish this guickly, we will give every new aubscriber, alzolutely free,
a handsome, Nickle i‘l._glu_d spring W |1||’|1r|§_r rI':-'l]n",, with Centre Push Pin and =tap.

2 Years Subserlptmn for $1

Ono dollar gent now pays for two years’ subscription

in advance and the tape, If, after rending ** Tha Practicnl
L|:|L|:|1r_r_.;r ' for two months, you are not satisfed that
it i% worth five times the priee you have paid, send back
the tape and wo will fme mediately retoen the dollar and
make po charge for the dopies sent you.

SAMPLE COPY 10 CENTS

Engineering Advice Free

If you =aot bo Inatsll A now power plant, mew onginos, bollers,
;-umpuﬁ} namos or ether equlpmeant, wekta us Fall particulars, the ad-
I'EE T rrerport SR S vies of oar staff of expert englossrs Is fron to subseribers, Do It naws

fise k] TIEesn HaTaseame §TH Re agrea,

Pin wn: IHIE-::I:.I'.T:II IIIE o Lr'\-lhé:!:(rll"lwn--s.l?t TH E PRA-{:TI EAL EHGIHEER

folseribor.  Tha Taps wnd 0 coqpy of tha

rent (mmue of The Practicn] Eagdncar wil] e 44 M. 12th Street Fhll.ﬂdﬂ!phiﬂ, Pa.

gt lmmmediotely apon recelps of -.'u'l]l:-:.

L o
Pleags Wentfon Populor Wechanins
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maps, 7,000 illustrations, 30,000 pages and the
world'a knuwladgu all written and arcanged by
nearly 1,000 of America’s greatest editors.
A product of American brains, energy
and co-operation. Delines and pro-
nounces every legitimate English

AN Up-To-Date Library

A umnul work written bﬁ practical men
for practical people; embracing all that is known
of history, literature, education, philosophy, pay-
chology, mathematics, religion, art, blog-
raphy, science, medicine, civics; so-
clology, commerce, geography,
mechanics, electricity, botany,

word. Contains the biogra: zoology, ete. All the learning
of every important person, and wisdom of the world
living or dead. Made by men from dawn of recorded

whose practical experience
has taught them what to
inclode and what to omit.

thought to present yoar—
'& each subject presented in
By clear, simple language,
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easily ¥ou can own this great relerence Library,

"% Mail the Coupon Today
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no financial obligation
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NEW
“YANKEE™ TOOLS

Beraw Holding Bt for Nos, 80, 51, 25 and &)

Ratchat Drlver with Screw Halder

vy

EBE= e ==
lioréln. Shank. Changeable Blade Ratelwt Driver

Qur New TOOL BOOK is
FREE—Send to-day. It
tells all about our Labor
Saving Tools.

At all hardware dealers.

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

Let there be Light

MAKES LIGHT |
FOR THE

Home, Factory,
Church, School,
Etc.

Automatic Water -Shift — Water - Fead Valve

Rallanes Generators nre equipped with o motory woiee.
walrg which, oot being directty commected fo tha woter fepd.
Fll'"a edpvaying tha water to carbides, abslutely preveots

he water from reaching the carbide until this valve s
brought into opertion, automatically. by the doewmward
mnrament of the Dedl, which occurs when the gas becomes
prdficbantly low to Fequine an additicoal sappiy. This poal-
tively provents any waste of gas after lighis ars furoed of,

WRITE FOR FREE ILLUSTRATED CATALOG
Giving Mull infarmation regarding all
#tylea of RELIANCE Generaton.

The Gem City

Acetylene Generator Company
DAYTON, OHIO

Il

| e

Have you seen the New Improved

DITCHER?

told to con-

traciors on &
| days' Lest be-
| fore asking for
galblment,
Works In hard
pan A shale
rock, wharn &
can b= taken
ont with Lhe
ordinary plak,
| Passes over e
work bot omen,
euLEing Lo A pir-
fact grade If
desired,
Write for catas

H, also pe-

print arcicle
givin hml hia
FRrs talyer
Wil handls per
dagand thecaost
of operajing.

Read Ebe Teliewing
tealimonial:

BUCKEYE

P

TRACTION

-

CANADA
The Buckege Trackiom Ihl:-rh':'r"ll-lu: Flmlki:'rf-‘il:ll it L

24 xT 15" Mackine,

e rtlemen = After sing for four moeths the 24 in, © 7% M Ditelar 1
Ppurehibssl Erom you, 1 am shle b give yua th follis :|.,:‘:||.- He:

In goasd loam e macking ean avaraps 1,580 fuak of 6 foob diich pee 19
1 kaurs, Inoleding delays and siops o Laed, dorp elay Ehint lodves & paolish
on e sides Vho szschiss can Ls etdintel on in rof S5 el par day. In
gravcl tha sizo uf s man 8 st 5 will dig T80 Peet guaf dar: nomesrans shapis
l|:r respairgd W Pk Kb flungs Ehak may moll ol scma Fart of tha B
chistry
I Bave dug Is pound compssed of grared and Beildarm Barper Ehus
mnan & lead, Bot 8L §2 ned eronemicsi I e gitislied Ehak ﬂ:?mhhiu:
will do Eh work of 100 miem ot ane-tenkh thi soul of Band Jeies,

Years teuly, J. E. Woars, ff, B

L'm Buckeye Traction Ditcher Co., Findlay, O,
S —

Miner-Lawrie
Laboratories|

Chemical Analysis and
Consultation

Expert Aid to Manufac-
turers

Factory Problems
I Patent Processes and
Litigation
Consuliing Chemists fo
Popular A eshoanics

355 Dearborn Street
Chicago Illinois
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10 POPULAR MECHANICE ADVERTISING SECTION

WE OELL otWING MACHINES ONL!

Our Plan: DIRECT FROM the FACTORY to YOU
A Sewing Machine is a

Necessity in Every

Home

If You Want One

That Will Do All Kinds of
Work Without Change of
Stiteh or Tension,

That Will Kot Break The
Thread, Skip Stitches or
et Oat of Order,

That Will Do As Great a
Variety of Work as Any
Machine Ever Made,
Then Buv a SABIN

Or RIVERSIDE,

THIS T5 AN ATUTOMATIC LIFT drop bead etand with an
Aksolutely positlve nmid ey setlon secompllahed with mech.
anlam of extreme glmpllebty, When the tehle 1eaf 18 @waii
pwer for sewlng, the head of the machine ks .i.-lmm-r.;ﬂ
Lifteed o Ploce and Locked Fiemly, and when the leal 18
nlmﬂiﬂlelhuul 18 luwersd ioto the dust proof receptecle pro-
vi (ol L

BTYLE N0, df=Flve Dira Agbomatls LIt Drop Head:
Ok, Walnul; Extra Fi o Price, faob Fll.'l:'l.ll'_\',ﬂ.lli
Kothing mors perfect can be concelved, pnd no devles fora
similar ek has ever & fractlon of the enss and
vertainly of action which pre the sssential features of this con-
sraction. The design of the wordwork s new, classbe, ole-
ank, artistieally execwtsd and exectly In harmony with the
£ madlarn Kleas 1o hilgh-elems Turnltaes, and iC&t e lends

an akr of dlgnifled riehnes indieative of sipssrbor qaslity.
Oely the chobeest grades of selected woddls are wiilged snd
thn workmasship and finlsh are all thas mlght '%rnpf;l_v b -

pectad In connectlon with & supertor artich: of this peture,
We Offer Theas High-grade Sswing Ma-
chinea at the Towest Possible Prices—At
Pricea Thot Mepn a Great Saving to Yon
sl We Cannot Deviate From Oor Rule
af CASH WITH THE ORDER.
Send for sur 16 page Sewing Mackine Booklet

Wi Haler By Permisslon to The Seocond Natlonal Bank, Belvis
ders, L, The People’s Bank, Balvidans, LI

SABIN BROS

BEST QUALITIES

T auaLl Belvidere, IIT[nnis

550,000
In Stock

M ﬂf"I{'._‘!'ne
iami Cycle
& Mfg. Co.,

hua loas preasumd on itscrank honger bearings
than any oFdinary beyala ballt; tharalores, (hat
it pushesensicr and rana faster with less energy
and will alimb hills ensier, The explanation
is fonnd in the spaclal Crank Hanger constroe-
tion and largs Bprockets of the Racycle, 1908
Mool are bulilt with drop forged stecl heuds,
erowh and seat postelustera and the [rames are
made of English oeold denwn waoldless stonl
tubing mnds aapscially for ms. Wa binlld Raey-
eles &8 near non-breaknbls ns money, materin
and workmanship will pecmit.

Write for 1998 catsbog and pampllst—=Tka

Thires Heasons'', which oninioe sur ofer,

Wi maka nochesp BATYCLES bt you Can

BUOECT ¥ 0TS Chid e UL W 040 BCTRD LR BE it

The Miami Cyole&Mig, Co. Middlesows, 0., U.5.4.

S Nl i

pte k. AT : 4 e " L
e T e L B0 Lo Lt e T LT o

“All Roads are Smooth, and Etery
Ride isa Pleasure K ide’ —if youuse

The 1908 MERKEL
Spring Frame Motorcycle

mpprimg with which it H'I'IEI:H'FEI the bnmps, the
fory meeared by the Demble Gielp Costrol and the
vhonof tho 3 H, IF. Ball Basring Mobor, with
lem, if T“u want it nll go to makes th
fovarlite with motoreycls riders
illustes *od Lo dedail, talls thiss ol Ehiia
‘n mwooess,  TEwil] Lﬁ.::j’ﬂt yom,  Bend for it mow.
Aalk for our propoaltion o if your bosinees ia o
ented im tereitory whare the Maeckel B8 pol already
ropresn ted.

Frice $210.00. With Speingd Fork, $225.00
Merkel Molor Co., 1126 26th Ave., Milwankee, Wis,
Paci %.-II-I‘., Olllar & m:‘:ﬁl‘;m ]“l’l-l:l B Main St La&
o o
N UG A Sy
T,

E J.t ow York Oliy

WS R
, 5 Whipgpls, 260 W.lackson Hlvd, Chinngo.

Plegge Wention Populor Mechanics
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WONDERFUL

Edison Phonograph Offer

At any time you wizh you can have a free
concert in your own home—not a concert
of one instrument or volee.alone, bat a
concett of band and erchestra music,
vocal solos, grand opera as well as
comin opera == |'.|:J'e_;|.'.|!'.||'u':'rl§II yam Jile.

This is the regular Standard Fheno-
graph with the regular horn—a bne
outfit—but we furnish besides at only a
slight extra expense cur Parlor Grand
Equipment. This we describe fully
in our free catalog and circular,

Mr. Edison says:

I wian! fo seea Fﬁml'r'upﬁ
in every Amercan Home, "’

RIAL!

H'EI E this offer lasts we will send to any reader of this paper a Genuine Latest Style F-A:rsun
Pn-nnugraﬂh for free trial In your own home—a irial lasting two days to a week. Try the
Latest Style Edison in your own home. Fken if ov do not want to keep this wonderful instru-

mant, you may send it back to us at our exponse and we charge vou absolulely nothing for the free

trizl, I you like the instrument with its marvelons variations of entertainment, incloding the latest
poprlar gonga, slde-splliting minsteel dinlogs, besutilul operatic alrs sung by the greatestartists, ita dreumy wallzes
and silrring two-steps, 1ts oratlons and elpcutlonary reclials, you may heap the instrument and send efther cnsh

im full or the smallést monthly poyments ak the Surprising Rock=-Bottom Prices oo the fioest BEdison oot e

a Month g b s e Ed : Catalogs
$2 & nimninin| Edison ERag

Intest strle Edison outfle with our Parlor Grand

Equipmsnt only 2850 & month. Apd ot rock= | SIGEMN ¢ ugon
bottoem price, no matter whether you sanil cssh G he Co ponand EH

in rull of pay on our easiest terms. onr great Edison catalog,
guoting the roci-bottom prices—

i Fiill; " cadl pUfsRLsEEn
Fur Eﬂﬂh nr:ll:uls:lll:'l:h;“g tho finest Edison natpte | 00 the fAnest Edison outfits
on Proe trial that wears obiged tr announoe agsln that | Hemembar oo gel an Abso-
e can allaw has digsount for ceel, We havo aleeady Jutely fres trinl nod cmo Witkoul say abllgations enms
Hren thops who buy on easy payomenis the loweal pas- sapd eicher eash i0 foll plokss pend me your Edisom oals-
pibba price AN we mist trastsll Bdlson customers alike, OF eREY monthly Eros, pregaid.

paviEnla
F. K. BABSOMN,
EIGN the Edesnn Phinbs y
Coupon graph Disirs,
Edises Ridg.
Now [l | 00"
CHICLGD

BISON BUILDING
alie 1104, Uhicago, 11

T T T T T T T TP paaaa

e R Eo e e e R
Dng™t Bedksr wih & lattar| ths cospon will da,

Bleqar Wentlor Popufer Weohanics



12 FOFULAER MECHANICS ADVERTISING SECTION

S ET—— V3luablc Book for Leiferers

MODERN

= 1 AR :
1 5 LETTERING | T4 &
| 1§ BERENTNG Tmg IR Modern Show Card Lettering, Designs, Etc.
? 2000 o | E®™ SEW AND REVISED EDITION =<3
ADAVERTISING Eil X ¥ A p_'rﬁ.-::tl.{'m treatizeon Up-to-Data Pen and Brmsh Latters
F=E A 1 = | i Lug, givlug instructlons pespecting many aiyles of lettering,
b e ¥eEH position, movement, shading, :]umnu:. destpming aml ar-
: DI SPLAY. SIGHS 2 T - fangemant; with listeations of rge aod small letier for

RHOW CARDS . -
S Ao . each alphabet, together with & Tull analvaks aml dlsgrnms of
POSTERS . .
L y matl&: nail abd prominent figures of-hand for Prioe Tiek=
s, o,

- Over 150 Mustrations of Nulshed show eands aod price

_ ] 3 T tiekets are given with practies] instroetlon. outslde of &
i large variety of staodard show card alphabets,

This hook 15 far beyond anything ever published In this line. It sontains salld,

practisal esmmon sansa Instrocfion—a book that is free Trom abeard Theories il

inFstfying Kinks and cootains 2,000 advertislug Pleases for Cand 8igns, Fosters, ete.

The price of the book ia bat $1.00 daliversd to address, Tf you find book not
eesalibadl, ¥4 have the ¥ 1LFTE BT Eﬂ' ol
Elﬂﬂénﬂ?m 1 %]iﬂ't’um t Tmlégﬁ;,“m ! L condition withiu

Address W. A. THOMPSON, Pontiac, Mich.

A NEW MONTHLY MAGAZINE

The accompanying Muostratlon shows & small outline of the cover page desli
of & new publication—"" The Shew Card Writer,"" a bandsome naw Illuutnl.tgn.'ll
monthly. 1he Orst bumber wis published September first, 1807,

No(ard Writer can afford to be without it & single month. T will be & &
thee erafr, an Inspleatlon i the worker sod B dellght to the aye. Every mgﬂ:-ug o5
article, avery llustration will be clear and distioet, 1t will slow you hew to improve
your skill, how to enklargs your flekl and how toe make money. oy

One Dellar par Year Ten Cents & Copy No Free Samples| & e
- Writs for prospeciie,  ddidress ; -mquaﬂ o

. e i
F Oy - e AT
R T o PR R i

SIARS AWV (0)'E [HOW TO MAKE  =gomes

TEACH YOURSELF AND INCREASE YOUR WAGES 10 Cents Each - Order by Number

i L) 1 DvmAmis 18 Tay :'||.|-|I:||E
ONIY DRAKES PLAINLY WRITTEN RS R,
? g['ﬂ‘-ﬂ' 17 Tcﬂ's:t'll.lll Tnstrament
: Hattery 1% Wind A
PRA":TIEAL BDDKS b Wimsbhnrst Il[lil:llllm 19 'p.'::n }'_-r.r-}:?nﬁ'j:npr_"
CAN TEACH YOU WITHOUT THE AID OF INSTRUCTORS 7 Medfical Gatt 21 Thormmat
5y B Pockel Acenmalntor = Mator Foteting
Every volume positively UP-TO.DATE and writions ¥ Flunge Battery IY Electrle Soliering Tron
ioalanguage ao plain thet even o ehild enn wwder 1r ¥oltmeter M Fleciric Heater
gtnnal, DRAKE 15 the largest publisher of Modern 11 Galvanumeter 4 Eleciric Furnees
Mechanmicnl Baoks for hame and shop stady in the 12 Handl Iy o i Hand Fesd Are Lamp
warld. Wao pabilsh gond hooks on every mechanioal gj: :r.ll.rjrll:'l:! ﬂlﬂllﬂe Y Jump Spark Codl
pubject., Our large Hlestrated Catalog now ready, a B 3. Lynamo or Motoe | 38 Bheosiat
Bant Fres, 101 Transf o Escent zlfl]ﬁﬂ-gblirll'll -
FREDERICK J, DRAKE & COMPANY . die tHIRtiiaer
. 4 Lo Few Ball Hough & sl Mo
I50 Wabash Avenus  CHICAGO, U. 5. A, L TP e e S o s PRt L ot b L e
In ordering owr catolog ploass mention this paper BUBIER PUBLISRING COMPARY,  Departmeal 3, LYNY, HASS,

EARN 30 T0°150 A MONTH -

WANTED—Young Men for Firemen and Brakemen.

WtE.np.re Fou mail in from four to 8ix weaks for aither
fol of the above positions. More eslls recently for our ecmpe- &
; tent men than we were abla to auﬂlm Posltions se-

gured an poon pA competent. pid promotion
o, this Kesezlation |p direched by Asl Oifflzinls of
by fonrof the lareest ponds in the United Bistes, 11
% 7o want to be s rallroad man oot ont conpon
%and sand toos at once for full partloulars.
Wrile name and addresaplainly, Hun-
dreds of positions now open. Address

NATIONAL RAILWAY

” TRAINING ASSOCIATION (.~ .« -
OMAHA, NEB. orEANBABCITY, MO 0¥ 7 o7 &7 -7

& & & 5 56
% 5 & 6 G S
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Selif-Improvement
Within Your Grasp for ONLY $1.50

A
Hand Book for Mechanics

By FRANKLIN E. SMITH, M. E.

&
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¥
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Erptrdtardbdarerary T ra i AN B

127 Pages 324 Mlustrations

CONTENTS:  Arithmetic, Arithmetical Bigns and Characters and Explana-
tion of Solving Formulae, Mensuration, Weight, Specific Gravity, the Primary or
simple Machines, 1~L=n|.=,'til of Materials and questions relating to Btress,

At your request we will mail o eopy of this book to your home,
where you may look it over for five days. If it does not explain what
you do not understand about your work in the sghop, return it, and
we make no charge.,

D. VAN NOSTRAND COMPANY
Publishers and Booksellers :: 23 Murray and 27 Warren Sts., New York

& JOERIN ELECTRICAL NOVELTY CO.

Met lnec.
ATl §he ladeok aod mosd marvelous :.u“rp..ul. doch m 'I"r.g.

Send me ane Amith's Haad Book For Mechanies for

which [ will remit 51.50 ia 5 days or return it.

a Factory: g S Sl Ty B Office:
302 Wells Street Sty Ll s ut ol 3 4y Taben, .11'”3‘:‘;.'&*4?1': 379 Dearborn Ave.
" il Telegraph Insbraimanls. saloss Lalagrap fliiriog i =
Chicago, III. Il mad o spier, 1a 1, stme tn il prive, Femiwitle | Chicago, I1I

Thers pre XK chapiers in
ITSEIF I, X1X ca&eirying sem fmum
1|| weniel primelpbes
of electriciiy on € |:I'“I'|I|5|| the virlons nes || ||| H I- whEre 1l 4
B I|Ill:-' e hiesla Le completedis :
OF EoloE, ||||||I||I pleron slévtrio o
Ty, e nmil ogs Hl nll nheonl #E It
thym, Enol uil Tully wrifden |‘|I|I 1
i-llu;lu-.J. -\.l_ll i sddomed oy || il
ariEE clonely 1o ] ghs I wana L
DICTIONATY in he v '“'.*I' ubile B
ony electiioal wiend, Fin o phirasa sl i s
PLhars In comBEDE e, All regnired o | BNy 18 :' fudy urn i il
TAILE 1':||. sl III

| .' Armatn II |'II e LinTn
]'I ||;| ¢ Pattarles, Elecirm 3 "'\-|_| || [
- "l-'|| Sl I|-l||| Flutimg. ninl
1 \l TETs,
xv 1.... Bothod of Com-

Iiirna e il Blsiord

al
o e Them
'H'l'll A roand Lnonnddes
KMF. X° Al eaeneing L [0 L
X1 :||'-I.|: Al ol Fiddy Dar- X =Alternnting .
rEnis "h.:l\. ki miionmenb fea,

A I¥ictirmnry of ovet 150HF Flasctrien! Words, Terms and Plorses, giving o
Ig..-".i' |||.| ||| nig i ll which e §m e mon mse

rEl TP l'lll"'l I“'I 1 El | 1L — i, I'II'II'I l'f'll""l'l"ﬁ' =LA

Ti.p.rr.rw. mnks of refasiling moaey §iT ok 5 pot astisfacdary apean
|:|;1|||||1I|-:'|||||-'l.'1["'-|"'|"'| I"'-|III I|I|'|'IJI'|'I|I|'I"\-]IIr I
Fut we have no fepr of s potirn I

been,  Monss wonld = - hiny it §f 1t comid url + ilm || niesd
W rols I|1'|||I testimoninls by the |‘l III1I.'I:'||'l Bt ik bl 0 order s |ll.'
wour cowm judge of jis merils,
CLEYVELA™STE 1.1|1'rxr|11 WilHRS. l|-|11|:|:|| 'Il'lli
PN s uEESTEST ECFUIR WL Aomslarrual 1
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14 POFULAE MECHANICS ADVERTIEING SEOTION

CATALOG NO. 8

Shows a great variety of tools and light machines, It will be of interest to every lover of
good tools and we shall take great pleasure in forwarding a copy, entirely free, to anyone

Polishing
Lathe
No. 29

This little Lathe is only one of the many handy and useful articles
that you will find described. Perhaps others will interest you.

GOODELL-PRATT COMPANY

GREENFIELD, MASS., U, 5. A,

MR. REPAIR HAN !

Youare blind to your
own interests iF you
fail this Spring to in=
stall one of the fameus

Onir Mo, 40 BEench

Teach The Boys to Use Their Hands

Every Boy aught to have m lttle earpafler shop
af his own, Ho can earn money doing corpenter
wiork for his family and friends and have lota of
fan beskdes,

D Youth's Manual Tralning Bendsh 1s a whols
earpenter =hop in {i=clf for o bright Boy.
gsed Im the best manuves! troioing schools Im theé
countey.

Btm:hl ft. Jong, T lnchos 0 nches wile—Aited with

E:Eln.c& pﬂ'll'pl:uu.:gklﬂt-nl:-]h: Iif rﬁmﬂk ‘“LH‘%E

showe in |]]|:uL'r.Il!|m Frama, gloed up top, vieos

Al S5 BT ey S unues painnEne

ard to this and other mangs] tealning bonohes,

E.'I'I.'I:' it shows a numbsr of styles capecinlly de- and pharpess Four Lawn Mowers In tho only up-to-date, I

slgned for manual training echool wse. Wrlte for rapld, sccnrete and schentiffc way, Thao 198 molal 18 eow

B COpY. ready and econtalos features that make 6 usefol the Fear
round, Wa can't begln to menton them here, bub s postal

GRAND RAPIDS HAND SCREW CO.| | % bring foi dsecription, price, ete.

020 Jefferson Avenus
GRAND RAPIDS, « = < MicH, | |The Root Bros Ko o oy ouiact ‘I

Please Mendion Populaor Mechordios




POPULAR MECHANICS ADVERTISING BECTION 15

SHARPEN YOUR TOOLS

You can save troubla and save time, you can do better
wark with less effort if you have in your shop orhomea

PRACTICAL

GRINDER

It-w‘lllahn. n ol tood
o D e et
Iﬂ Wﬂlt]ﬁl: aﬁndamnn will
EhArpan e alundom
whaed will n-ul !wa.t the medal
and take tha demper oug
» Bliher. We guarantes thiat.
meinu' on table or llmnh.
hiald e oF Lodl H-ulﬁl!f
5‘ wheol urn.
hur.': . Any one can do it

Uniform wheela for general puo work—special
beveled whoels for certain styles of Implemants.

A NECESSITY IN THE SHOP

A time and bother saver in the homa, Hu-thl.n: to gok
it of order, no walar necesaary, o chalo fo boekls or
belt to break. Bmall aml portable, will save Its cost
In u wesk when drills and tools are carried out of the
shop on outslde work,

I SEND FOR FREE BOOK

sodtle t&a%ﬁ’mﬁaﬁm 'I’.P.'E“ﬁzim“?&"d& IH L
Ask your dealer or send to us direct, by

ROYAL MANUFACTURING COMPAMNY
133 E. Walnut Stranst, = Lancaster, Fa.

| :
The POPULAR EMERY

GRIN DER

A Practical Tool

for blacksmiths, plum-
bers, carpenters, farm-
erd and mechanics of
all trades, Itiaatrong,
durable and simple in
congtruction.

Wheel is 6 inch
diameter, 1 inch face, and
made of beat alirasive material
for sharpening tools, Makes
3,000 revolutions per minute,

Tool-reat may b adjusted
to give any desired bevel,

Can be carried in gmall box
and et up anywhere in field
or shop.  No belts, cogs or
lost motion. Buy it, try it,
and if you don’t like it, send
it back.

FRICE §53.50
u, S— Mechanics Tool Works
Ii-_n- =—s 185 Dearborn Street, - CHICAED, ILL.

A skilled mechanic
loves a sharp tool.

Carborundum
Sharpening Stones

produce a keen, even, lasting odge—And

do it guicker and betfter than any other
sharpening stone an earth,

Carbarondom is made ot _‘"{E.'l-r.r!n'n. in the
largest anid hottest electrical furnace in
the world—

It is vory hard and very sharp

It doee not merely fub a tool, thas pro-
ducing a rough, wirs

It E1]1‘_q| ||-e'||-.'-_' il iy 3'-:”':-' fi ke, ovien
wilge on the teol, but maintaios its own
atneface unimpaired, [t ddoes not  wear
away kn .-=|--||-=—|r dees not become smaoontl
or gommy—IE 15 ulwuys unifo-m in '|.‘-“'-“|.""

-Always roudy for woerk,

REMEMBER THIS.

Thers 2 @ Carborooduom .."'-'~||:|1'[|-"|'|i1|g
Lt FOF OVOTY r-'-':_.l'.l'l-.'ll-'llr. from the han-
ing of 4 razor to the sharpening of an ax.

LET US SEND YOU }

a Qarbomndom pocket stone for keap. #
ing the pocket knife or small tools in 1
crder. In neat box, by mail, 15 eents, |

The Garborundum Co.

Miagara Falls, M. ¥.

ik

Plegse Wemtlon Populor MWeohanica
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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

E‘m cases, made especially for that

purpose:
Mo, 556 Screw 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 serewed into the part

Price 20 cents.

MNo. 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

T r—mi&" ’ and beld safely by tight-

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.

Ask for Complete Catalog No. 17AP of Fine Tools

The L. S. Starrett Co.

Athol, Massachusetts, U. S. A.

with the ring, thereby Illlki.[lg IW
longer handle. Nickel plated s

Flease Menbion Popalar Meohanden
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ﬂﬂ ‘.III _ = THE
| L — U " American Well Works

e [ e 3 AURORA, ILL., U. B. A.
CHICAGO, ILL. DALLAS, TEXAS,

Bulld the Standard BORING, COR=
ING or ROCK PROSPECTING
MACHINERY

) Iﬁ Your Traction Farm Engine will suc=
o

VSl cosstully drive, In prospecting, that
. U o1, GAS or wATER probiem.
Also bulld FULL LINE heavy PUMPING MACHINERY.
Caitalog mallod on reguest.
“Everyihing lor the Experimenter™ THE Sc GAS
Tha “Niectre™=Halle Machine e W BIGGEST VALUE - LOWEST PRICE Lm
Humboy foas Dok bk T taw wooariol
machine, dos o a maw dimorary In.-:lr|:u'\-
;!':' Tﬂ?.ﬂ"ifﬂ." i:“:':;'ll'i "p:‘!‘:::'ll:l;i. "i.‘.".e "i'l-'ﬂ-T:lt to show you how you can have this
e L 0L o DI brilliant light in your own home.  The
ind will at ance rafund your meaay |t the CAS LAMIE i gimply a generator made in the
I,.:.fl,::'a:,,d:" ﬂmﬁ:.",:,',";h';]::'n';g ki il form of a table lam ; I.H,]ia ?;J Eif;.";:.nlcl""1 ’Ir.1]:ual.t
L] A e iz I'uﬂ.r::.r. Il.l LR b gty r 1 “-I m i a‘ L ill J]]]E E 1 m
porlte et g with: s ¥ ._:|-Tr.::‘hl i i made entirely of metal, not
ifﬁt'.ﬂfir':.;:1:?:'..|':.f'.::'f,:.1;',.'.ﬂ:'ﬂ_'..|5":.Et','._.'.'l.l, L2 [ even glass chimneys being
;:;-:--1 !r_-ﬂ- I6. I8 wurks wiraloss pets, Geleslor tubes, tharge big n=el, ith each lamp i aup-
oo itk plied & goantity of caleinm
Eum..:;'u :nﬂm'irl:.:,,ﬂ.”"‘ Price ﬂ_ﬁﬂ — carhide which can be bought
The “Klecira' -Lytie Detactor, Jurk guk, T8 Is guermaniesd #0 cwbeh afterwarda at. very low CO8L,
In operating lamp you gim-
ply place a portion of carbide

meanges WO miles awsy, with & [0, spark eoil st the sandiog ssd,
Jork tha thing for the sxpeclimieater fo “mbler™ in. Yoo cas hesr
far off slalsans and lern dslegraphy FREEE OF 00<T. & ehild cam
gparzie i & marval of sSmpliciny AN BE CAREKIED AROUND msd
migsang e rapelrad st ghia A5 YOU WALK, fusrsciesd nolio sz.m
“hrealk down'™ as alliar deteckors, Sanb peedpaid oomplete dor

m lamp and fill jacket with
waler and acetylene pgas is
instantly generatod, giving
the most brilliant white lght
over diseovened.
The ARCO (AR LAMT is ahaohitelr 2afe and can boop-
| =et apnd rolled cn the floor withoat any d rwhalever,
To b bricf, thn ASCO G A8 LA I8 cheapor than
Karosane, galar than Kemsane, glves many Umes mora
light and much less trouble to use. Can you afford

to ba wilthout I8¢  Write for our Booklket: “Why
{'nuntr{ Homes Nesd Better Light,” We want aganis,
a

IF e haven’d gof  one
PE-papa dlevtrionl oot o
oordmlogas N, 4, ead 2 oonis
poshEge.

It'a free. 100 experiments
ia Bk, LI ¥ma have it plesso
piute this in your ledter and
emolo=s T éonts postnge for
prinled matior on B *Elig
tro—.Statio mechine nnd tho ©5

“Electro’™. Lytic dictstor 3 e . - [ | Write for special terma.
B W 1. - "
ELECTRO IMPORTING C0., * fiarpes, New York & Lima Trading Co.
Largest makers of azgarimentn] wirelss materind in the worlid um. M. 203 West Bru-ldwl'r. M. Y.
m— —1

3 SOROLL K

T will send ihis beantiful
design with N miniatures
and my illostrated cwtalog
of Seroll Saws, Lathes,
Faney Words, Metal Trim=
mings and Toeols, pastpaid
on receipt of 15, or send 6o
for catalog oaly., Addrcas

Tee POMEROY

Scroll Saw Co.
80 Msylam 58,  Barifand, Cosa.
Div. &

SCROLL SAWS
FROM 50¢ T $22.50

Loaa Fu

Photo - Engraving or Photography
Engravera Earn from 820 to 850 Per Weak
niw]{.]m'“. in Wiewordd wheeeihma pariog professions krs tesght

waccensfelly. Endorssd by tha Inieasational Assoolslon of Phebo-En-
geavars, and ihe Fhologeepbar” disschaiion of Dllisels. Tartos easy
acd liviog Issxpensive.  Gradusies pleced in poed itlcos, Writs far
spinlogue, snd gpeaily tha coorss in which poa lummud. Address

lilinods College of F'I'l.-u-tu-ﬁnphr OF | 099 Wahash Ave.,

saell of P 1 Inglam
Bl College L H. BlEEELIr:I;:IﬂuH X En » .

Plegee Wention
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ropur weamis S0P Notes Series

200 Pages
228 Pages
228 Pages

212 Pages

€l One of these books is issued the first of each year, and is a reprint
of all the articles which have been Huhksg:g during the year
past, in our “Shop MNotes Department. '

@] These books are a perfect gold mine of information for every one
interested in mechanics, or who wuses tools for pleasure or as an
occupation. Of equal value and help to the professional me-
chanic and the amateur.

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

. The Popular Mechanics Shop Notes Series TELLS EASY WAYS
TO HARD THIN and like Popular Mechanics, is
“Written so you can understand it.”

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

fl, The subjects treated cover every department of mechanics, with
useful time saving “kinks" for engineers, firemen, carpenters, ma-
chinists, plumbers, painters, iron and wood workers, electricians
of all kinds, masons, and in fact all the trades.

€ “WORTH ITS WEIGHT IN GOLD" is a frequent expression
from our readers, and one ng mechanic in the far west who
started a repair thop for himsell, says he owes his success to
“Popular Mechanics Shop Notes.” Many a time when a customer
brought in a job new to him, he consulted his “Shop Motes,”
wh.{':%n told him how to do it.

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

Price 50 Cents per Volume, Postpaid

For Sala by all Newsdealers or can be ordered direct from ithe Pablishers

POPULAR MECHANICS H i i - CHICAGO

Vol. I, “Shop Notes for 1905’ 555 mustations
Vol. I, “Shop Notes for 1906 555 mustrations
Vol. I, “Shop Notes for 1907” ss0 mustrations
Vol. IV, “Shop Notes for 1908” 53 mustrations

of Year nmﬂ

—

Plegee Meniiom Populor Heohawleg
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It's ambition that distinguishes MAN :
from the lower animal.  MAN'S natural tendency
iz to el{mb—to seek HIGHER LEVELS. If you are not

advancing it is your own fault. Here &5 an opportunity for YOU
NOW. OYOLOPEDIA OF

Architecture, Carpentry and Building

Ten Maseive Volummes, o B o G ik T istratinge, Tull pige
plates, pians, decilons, #le,  Printsd on hlghdst grade papoer; entienl ; P ey - THE IIFEF: hwsaKa i

J
everEy pasticialar, Thia work folly covers everiihing pertaleing e bulldisg. 1518 & masterplece of
complats, cnncEn, practleal “Fesly-to-uss'" Information.  Evory demansteation s derived fran the
praciivel experbenee of than grosiess expiot In the hoikling Industeles of the wordl,  Wa amploy no
mpants to ARDOY, thiosgiving ns tlie opportonity of selling diFdet Lo oo ot the very Iowest pirles,

Free for Examination $19,80 tstead of $60,00 No Advance Payment

Sent prepaid by capress.  Pay $2.00 within 5 days and $2.00 per memsh i you wish o keep the Bookss
otbherwise potify us to send for themat per expense. T9 ADY case you lose nothing.

The Yomig Man will fmd this act of Booke offcrs an unumal opporiunity 1o et a working knowledge
uf o well padd trade.

The (Mder Man whs wishes s |.:|J.|'.h.I: Frevm peaely paid, uncangenial work cannat alord to Enose
this chanice of sell bettzrmeni.

The Houss Owner will casily save many times the cest of this set af boaks by mdtgly applying Troqu
the most clementary bacts contiined tharain bo It hiz everyday troubles and annopances. Alech
The FProaspacotive Moase Tailder will pave himezlf immense tome, worry, trouhle and much s
exfienne by alialping thin work carefuldly. imerizen
If wremi are a En-p.".l'.rr. Cantrictes, Buildes, Azehitecs, Dralteman ar Mechanic, 1 elfcrs vou an '5"!::". ol
exceptional chance o advance in your présent asdupition. L=

Speadence

PARTIAL LIST OF CONTENTS A

Hetnforoed Concrete— Estimating —Oontracts apd Specifieatbons—Bullding Sugerlntenidanos— si L 6y Ingad i

Euilding Materials - Mussonry—Ourpentry—Blue Printing—stalr Buldicg—Hard wasn —Plas- Architeciirn,

tering I'nlntluf’- Heating—=¥entilatlon— Wirlng for Imor Bells—Burglar Abiras — Ster el ""I.-'"'!

Cobstruciion-—=Elevators = Bheet Metal Pattern Draftiog — Mechonienl, Arehitectirnl, R f”‘_‘_. K- A

rechanil aod Perspectire Dawing—Leterine—2hades and 2hadows - The Greek apl R A ey

Tomman Ortdlers of Architecture —Resleriog o Peo aml nk and Wash—Water Color witliin & dive shd ES A
Hinks for Drafisnien,

Am{'c-&ﬁ ScHﬂﬂL GF EDRRESP‘DHDEHEE CRITLE) '-'III--rI:'ln--'E-.ci|'|

notify yow 10 2ied Toe oske,
CHICAGO Same.
A e,
Theevpgynd lasin

Employer

Plegse Mention PFPopulgr Wechaming
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= e 1 g'u,"'n

Earn $25+%100 a WEEI{

e eowrse of piody whll 0 yon In fwo ménthe 8o be & Chanfeir, Aofo

walpsman of Glarape Mapager, and l'.:-r\-'- Is |I|'1 ter  pakll occupaibon  peor

wer workk i the wocld.  Qur IIi oo Htudy Course by mail gived full In

jop Ly charts and texf, aml des out  dntecfere with  foaf  present  occopatios.

arailunics pibe Fecognized ag experts an . Zowvnl  poslijoms seek  them., ".'r RIT E Tﬂ]:lﬁj:" 3

fre  prospecbus, Popeanfn]  teachilug  WIEL Pomc d practice ar 0l ..i,_ Mew York  ®Seho if proferreid

NEW YORK SCHOOL OF AUTOMOBILE ENGINEERS, 130 West 56th S-t.. N. Y.

BUILD YOUR OwN
AUTOMOBILE

You ren do io B

—MAKE YOUR——
BIKE A MOTORCYCLE

it arnall ¢t attacking the
efficient, powerful, 1ight welghl
ERIE 2 H. P. ATTACHMENT
This irelades all paris to enake
& powerfal, sirooy moloreyeka,
J 1 in use,  Folts to any slee
feame, Spesd, 2 to 5 nylles
por bonr,  Flig any bloyoeks,

Bend Stamps for ontalog
H“THEYE”STE Eand 16 ane cent stampa Tor new hoal,
#Tha Motoroyela™. Thtalla aboot the
mechanlem, cars, operatlon, how o get more pOwWer, slo,
Namw maks of motorcycle For low pl.ﬁru 1 Acressorien,

MOTORCYCLE EQUIPMENT C0.

50 Lale Street, Hommondsport, N Y

x purrhas-

ur 5- ir
i

'] ¥

niachine ® und |.I !5
mre & desidm |_.
lialls, durakie ..ur- |..-_l.|. ars
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| L lu'lan:m.t‘umr:
i Co. dnbara, bed, Bax P, B

AUTGMUEILES $100 UP

FREE, por large Ilustreted Bargaln
Eheet of slightly used Actamobiles
Fi‘l'nI|||.I||I phiotogeiphe of nears
. E I:I-I'IIII"'Ir||Ir|||n1||'1|*1| abilen

Ny sring or Satlormry,  Bead gt ofored as low as 2100, Send name and

: “‘S'Ffl;f;gn;rfﬂ.m h— Bddress only. Wrlto plalnly to )

; . H. GRAHAM AUTOMORBI

E-II:I.rI.I.'ILI:IHIEL.ﬂ"*—'“h Estabillalyod 10 years, -.m Iill. HHE Ml ||I-~.F LEE:LW T,

MAKE A MOTORCYCLE $"'I'D MOTOR GYCLE

TFl hurs I | -:l. lina of New :q--:

f ID'I'IIII CYCLE OR LAUNCH

&1 BMALL COST by uelag one of

our Atbsriable Duiflte. & pomis
leks Mo of Fisisled Molors axd
h Castings dor Bscwyols, Awin-

__ OF YOUR BIKE o e e
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SHAW MFG. Cb, Drpt. B, Galesherg, K,

Keep CHICAGO & AITON Traims |

OnTime Between,
CHICAGO - ST.LOUIS - KANSAS CITY. _

The OnlyWay”

GEOQ.J.CHARLTON, GENERAL PASSENGER AGENT,
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Train Load of Books B2 rt ook

ins

Bocka ta he closed cut at 10 cents o 50 cenia on e dollar. 1 sell moce books tban aey other man in America. Why! Beeagse ]
sl them cheaper, [ Bay more Enkrugt stecks, job hts and publishers' overetiocks of pew books than any other man in the U, 5. 1

cloar these big aocks oul quick at & slilt advance over fonk 1o me.

Late copFrighi ook FLAD, iee 38e. The He sl istludes Beverly of Graosiark,
ﬂHHE FHIEES.. !ﬂ.-.:ﬂu:;:él:;, l.,.':lulillq'nd -l'Ir" E:;Eaﬂn, H;,HI'LT Larvel -1.|||= ||uElEI|:::1! r; HIEW I;I:lf:rl Hi.l. tt:.m 38 1o

diceach, New Epcyelopedia Britannica, half morecea binding, rewolar 830, my price while they last $¥0.75

Charles DMckess® Com-

plece Wiorke, regrular §15, myprice®3, 75, Milllons of Boeoks., Thoneands of Titlas: Hooks onall sub]bru ag arme blg reductlon.
Following ava tha e Luxe Editlens Complets Works, Half Lenthor, Fores Gold tops and stnmping.

Complain Ws, No, wls, Beg. Prica Hy Price  Complets Wkn Ko
& FIT .5

RHuskin ..... 1575 :I_:Ilil:i-hlhu....-

1
Smollett.... 12 ., Bedbt e iaiei: 13

Fislding. 13
PO, .ocvaieae 1
Corlyle...... 1
Hnwthornn

TV T T

i . WED i aasasa

Thockerny. 10
]
Tolstol. . c... 18

wole. Heg, Price ¥y Prire Compleds Wik, No, wols, Heg. Price My Prics
§30, 6k a-l.ﬂ §l T.

IFvitE e H
1,00 .60 DnFod.
FIR 1250
2000 .
1A.0H T.E

G

S 160

A 0,00 Bl .
BOOKS SHIPPED OM APPROVA _:',LT‘E‘:..Sé'a‘ém"‘r;:“n1"£ﬁ”n'|‘:&"‘£$;2‘l’5‘mhﬁT‘:’E;‘E’L’.“i-.rrﬁ?f?r"n‘?? ¢ Free Bargain
List of this stock befare ordering. It costs nothing, Will save vos mosey, Postal card will bring it

DAVID B. CLARKSON,; The Beok Broker,

Fits All Wood or Machime Screws
Made of Lead Composition

Fiis Al Steck Lag Screws
Made of Malleable Iran

QUICHE, LABOR - SAYVING FASTEMNIMNGS WHICH
ORMAMENT RATHER THAN DEFACE wWALLS
OF BRICK, STONE, MAEELE, TILE OR COM-
CRETING.

Toll ua your reguirementa

We'll gladly asnd samplas

STAR EXPANSION BOLT CO.
Humphrey, Trask and 2d 35
BAYORNE, H. J.

423 Bosch Bullding: Chicngno.

THE LEADER

IN NAME IN QUALITY

B-10 H. I BENGINE I

The Non-Vibrating “Leader”

The first successful horizontal op-
posed marine engine on the market

Thres years ahcad ol its mearcit competitors

Wrile foclay For Cadalng
I wiill b worth pour while 1

THE SINTZ-WALLIN CO.,
284 B. Front 5t., Grand Raplds, Mich.
160 Moo 56, New York O Carondelet 2L, New Orlsans

Opportunity

Te Segurs &
Dependeble

Pewerlul, Speedy,
2. dor 6 NP,

Two Cyele Marine Engine

W laave pecontly purchssed She
eitipe plant of the 5t Clale Motor
Cip,, o odTer p lmslted namber of

; #4,  The Famous Little
=2 Skipper Marine Engines

At wery nteresting prices. The

aen 2elling 1apldly. “The price wil
ket Imereased when the present bt is
golil, Ask for Cetalog .M.

Gray=-Hawley Mfg. Co., Detroit, Mich.
Mennfarinrere of
s Muflers, Aotochlmes, Valves, Foot-Pedala
Em"éir,ul:m and Alr Chime Whistles, ¢, ete, '

Reverse Gear

DIRECT CONNECTION

from englng o propalloe
bkl g Eenthly
Elmiple,
+ of mdjnst-
Fiul clntch nmsl
ien. Wil

*AEA LG,

GIES BROS,, 511 Wayne Co. Bank Bldg., DETROIT, SICH.

Plegge Wention Pepulor Mechonics
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THIS MARVELOUS HEALTH VIBRATOR

For Man, Woman and Child
Relieves All Suffering

It is the Lambert Snyder Vibrator

When vou hurt yvourself you instinctively rub the spot.  When vour head aches
you rub vour temples. Why? DBecause vibration is Nature's own remedy, and
rubbing i1s Nature's crude way of creating vibration and starting the blood to
going. Disease is only another name for congestion. Where there is disease or
pain there you will find the blood congested and stagnant. There can be no pain or
disease where the red blood flows in a rich and steady stream. Good circulation
means good health. Congested circulation means disease and pain.

THE LAMBERT SNYDER VIBRATOR
is the greatest medical diseovery of the Twentieth
Century, is a light, compact instrument, weighs
twenty ounces, can be operated by yourself with one
hand by moving the steel head over the rigid steel
rod, and can be placed In contact with any part of
the body, and is capable of giving 50000 vibrations
per minnte., It i3 Nature's own remedy developed
and concentrated, and with one minote’s uae genda
the red blood rushing inte the congested parts, ro-
moving all disease and pain,

WHAT IT DOES to DISEASE and PAIN

RHEUMATISM, SCIATICA, LUMBAGO, GOUT, ETC.,
are caused by urie acid in the blood in the form of
urate of soda. This aeid, through poor circulation at
gome  partienlar part, gets stopped on I8 way
throuwgh the system and, congregating, causes pain.
Apply the Vibrator to the spot and you will relieva
the congestion and get relief at onee,

DEAFNESS, HEAD NOISES, RINGING N THE EARS,
in most cages, are cansed by the thickening of the
inner membrane through eatarrh or eolds, a|"r.|- FUre

this vibration is the only thing, as it is the only way to reach the inner ear drom and loosen
up the hard wax or foreign matter, g0 sound may penetrate to the drom,

STOMACH TROULBE, INDIGESTION, COMNSTIPATION, ETC, are enunsed by the food not prop-
erly digesting; it lacks necesaary saliva and gastrie juices, thus ereating congestion in the
gptomach ; forming gnscs, epusing paing, bad breath, ete.  Apply the Vibrator to the atomach;
it settles the food down, releases the goses, regulates the action and bripgs about  relicf

instantly.

Ko matter what pains or aches you have the Vibrator will relieve them in one minute.
WARNING—Do not be imposed on by the free trial offer of the so-ealled battery Vibrators,
n& they are worthless and only produce a slight oscillation, The Lambert Snyder Vibrator is
the only Vibrator in the world that gives true Rhythmic Vibration, and we can prove it.

Try our Vibrator for seven days—IF IT BRINGS RELIEF, IF IT CURES YOU, IF IT DOES WHAT

WE CLAIM FOR IT—KEEP IT. If not, send

it back and we will refund your money,

FOR A LIMITED TIME, we will sell our $5.00 Vibrator at $2.00
or mailed on receipt of $2.00 postpaid

FREE-OTR

BOOK ON VIBRATION

Eleciric Vibrators—All Kinds. Don’t Wait. Don't Suffer.

LAMBERT SNYDER CO.,

Dept. P, 41 West 24th St. New York

Please Wendion Populaor Mechanios
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A Kalamazoo

Diréct to You'

Wi have maro than 100,000 mt|sfisd customens In more (has LT, 000 al i o

willugres il Lowne 1 tha U ted Btated wha have ssch sy
862 by buying & Kslamasoo stove of Fiago 00 el from i fo

360 DAYS APPROVAL

direcd From our factory &t aotual factory frices, ¥o

i higher regritation or gives botfer pat :-'-r.;,.-“'.t:?:_ E T Dﬁﬁr\l:;\r.m e

riek:. ¥You esveall desbers’ profite, W pay the frelght.
Send Fostal For Catalog Mo, 473

Kol pess La g of Cow s where wo hinve aadi=temd castomers,

Kalsmazss Steve Osmpany, Mire., Kalamezss, Mioh.

Uep [alelf TP e ansler inakgs Dkl og
ol roaFlng sasy.

(=]
=¥

pengdedrsiy Cheer
RED DEVIL On ?
Waler Mﬂt{l’ I| e

e '.li
Wil FiEn yaie Wiesh-
Ing Maching o B
fronEala pecsstipe and
up, and wiil furnish
piwer for o hnedred
QL purpHeses,

NET PRIDE 58.00

(e d knch Red Devil
Motor will grind your
eutlery, pdlsh yoar gl-
TEF, TH Y e Eing ma-
chine, ran {&ns, wish
hottlm, o, @, on &
]rl,||||||l.¢-\. Jrressire amil [H N

Prrico of 140k putiit

QUIT YOUR PUZZLING

[ap the Froctional Adding emd Sebiposting Bule
il B Kol gifagr.

bunch of {raci lons to add or sadract.

You ean do i§ after a few mio-
utes practies.  Oompleta diree-

tions with every rule.  Price $1.00
Worth tenn  Saves its cost the firssday.
If ot work In Agures you should have ore.
Altar ones using you wonldn't be without It

Oirder Troms Fonr dealer
o T 1is,

Catnlog free.

What 18 17 Bimplest littles thing Imagianhla, bat 1§
helpe o Uk ".'I'."II.IIII.LI.'IIJH}' whan ¥ hava &

Wouldn't vou llka to have a litls devios
wikh which you conll turn the trick of
adding or subtracting n group of
Tractions In ' s conds Lo tead

F#L.00 NET A Ao af an how: ¥
Mator snad pulloy only subtraots : Get a Fractional Adding
; AN grougp nd Subtracti
£3.50 NET s g e \I s n‘l: ng
W relund your meney slro, mml does 1t . s, a !"“'_“
U ook ek lslachory, s guickly and ascurntely. 4 .Jl..a—t'.‘;- can do it
You Run No Risk Blmple and easy to oporate. / \“\H FRICE

DIVINE WATER MOTOR CO.

Box 192, Ulica, N. Y.

References: Dun and Bradirest

[or love or money. Band your dollar todar and
get ona by returo mail,  Moenoy back if yoo don't ko 18
Bookle L [Fage.

BURCESS & SAUERBERG
A08-409 Kertlander Bldg. Grand Rapids, Michigan

The Greatest GOLD Dredging Enterprise

THE ¥LUKON
Organized

in the World

workd.

we propase Lo install twelve s rapldl
now belng buill by Kisdon Tron Works Co., Ban

Calllfornia on grooml avernging only e per Fard.

PRICE OF STOCK NOW 15 CENTS

ASIN GOLD DRTDGING ]
|:r51_huﬁ1,eﬂtmr|a| tws of the Unlted States, reglstersd and ganc-

tianed by the strlet laws of the Domipion of Canada. 162 proportios are 166 miies
river frontaga, of inore an 10,000 aetes on the fimons Blawart River, the rlelest pold Dearing placer feld fo Ce
Titls absolute from the Ciunllan Government thropgh Willlam CGelivie, former
tory aml pow president aod actual Neld maonger of the Yokon Basin Gobd Drredgliog Company.

THE GOLD DREDGE A WONDERFUL MODERN INVENTION

¥ A= 1t {2 possibie to maka the arrogements.

Fronelgen, The ground I8 fully testad and immonsely yahebie,
This Is the blegest gold dredglng proposition In Americs.

wonk ns hlgh a8 £11.00 aAnd averaged Dwore than $1.06 per Fard,

Weconslderthis stock Infrnaically worth par, aod In & reszooalila
b of #lme ik will ba Eayin
lmited amoont of full pald, nop-assassable stook will ba sold for -Ilimla"i"ﬁhzl 11

Soon to be advanced o 25 Cenls. Por Valwe $1. Btock may S ol buid v
w 9| m
Torite foppropectus contalninz misetet Yyoom Basin Gold Dred Company 4 88a s Gy Mo

Tt

MPANY Is an intarnational company

overpnor of Yukon Terrl-

Ench dredge put in the field wil]
o 1ths work of 1,000 men, Al
g first mammath dredgs s

Careful teels eoverlng 80 mlles of our leasaholds
Fubulous fortunes are being made dr

i
fcl o0 tagumnnthb installment paymonis,
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A VALUABLE BOOK

OF EXGEEDING INTEREST TO THE PRACTICAL MIND

FOR BOTH OLD AND YOUNG

PRICE 25

CENTS

FOFULAR MECHANICS ADVERTISING SECTION
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g In The Dark

Don't work in the dark. Don®t let opportunities for advancement slip by you just Eecause
yos can't see them. Turn the searchlight of knowledge upon your every-day
work: learn all there is to know about your own trade, and get an insight into the trades related to
. You can't know too much, when you look for a dilferent place or a beler ane.

The American School of Correspondence has brought the light of special knowledge into the bomes
of thousands of young wape-eaeners and shown them the way to a better position with a betler future.
It has liphtened the gloom of thousands of discouraged ofder men, who thought themselves hopelessly
handicapped by lack of special training. Whatever your present education and circumslances are, it
can help you by home study, withoul interrupting your work, to get easier works shorter hours
and better pay. Learn more and you will earn more.

W EI'I'.IEI]CIF no agents tD ANNOY ¥ou. We CACTY O Tir work |:1.r :currﬁpﬂ::ﬂtnft l:|:|.|.'§."r
and pay vour tuition money to expert leachers for instructing you, not fo high priced agents far
enrolling you.

SPECIAL. To demonstrate the high standard of our instruction, we will
mall a copy of our “FIRST BOOK ON MECHANICAL DRAWING™ to any
reader who will send us the names, addresses and occupations of three persons
interested in technieal subjects, together with ten cents in stamps to cover
cost of mailing. This book eonsists of 50 pages, 7 x9 inches, cloth bound, and
contains all the elementary work in mechanical drawing, The text is supple-
mented by many specially prepared diagrams, sections, ere.

WITHOUT COST TO YOU— |

Americun School af Dornes pondenes:

We will send you, without extra charge, a set of the Relerence sy il ot SR —
Libeary of “Modern Enpineering Practice,” in IZ volumes, half | l'spdbook of enginesring I'r-_fl--_ri--;-‘_;--'ﬂ nm
maorocen, 6000 pages, page size, 7x10 inches, provided you sty inhsisioist e e
enroll in a full course ECE‘:IH' Blav Ist, 190B. "This is the most Jeot'c'| Eriglneering.. Honting Ventiloting
complete, practical and authoritative reference work on Engineer- * v K )
ing Practice ever puklished.

Mark on the Coupon the subject that interests you mosk, sign
your name and address plainly, and mail at once.  Turn the

light of knowledge on your future,

AMERICAN SCHOOL of CORRESPONDENCE
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BIG CONCRETE WATER TANK SUPPORTED ON CON-
CRETE STRUCTURE

First Structure of the Kind is Completed at Anaheim, Cal.—Height,
112 Feet—Capacity, 200,000 Gallons

The latest daring inmovation in re-
inforced concrete construction is repre-
sented by an elevated water tank just
completed  at  Anaheim, Cal. This
tank. the first of its kind ever attempl-
od, is 32 [t. in diameter and 38 1t.
high, supported on conerete posts 70 1.
high above ground. Its capacity is
200,000 gal. It iz made of concrete
tnroughout, reinforeed with rings and
vertieal members of twizted steel,  The
wallg of the tank are but 3 in, thick at
the top end 5 in. at the bottom, amd
absolutely fight. The floor is support-
ed by conccete beams radiating from
the center, and the 12 posts, each 16
i, sguare, are stiffened by two lines of
horizomtal strots at equal intervals
above the baze. The foundation of the
tower consigtz of a heavy zlab of 1e-
mloreed conerete extending 4 It into
the gronnd. The tank has a conical-
shaped rool 2 in. thick, with a eornice,
slightly raised to give ventilation for
the water within. From the lowest
foundation to the extreme top, the
height iz 112 ft. The cost was $11.400,
or 75 per cent of the lowest cstimate
on @ steel tower and tank ol same
dimensions,

E i

TO DRAIN THE ZUYDER ZEE

- n
O r—

Duteh cngineers have begun the tre-
mendous task which will re=ult in turn-
ing the Zuyder Zee into 1400 square
miles of dry land, protected from e
inroads of the =ea by reat dvles. When
this iz accomplizshed, Holland, with its
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5,000,000 people living a life of con-
tinual strife and watchfulness lest the
very land underneath their feet dizap-
pear beneath the waves, will have
fought and won another battle with its
oreatest enemy, and justified the motto
of the Netherlands, “We Struggle and
Emerge,”

The task is trulv a tremendous one
and will eost 76,000,000, but when it
is completed there will be enough addi-
tional homes and farms for 50,000
Dutchmen. The Zuyder Zee has oceu-
pied a prominent position in Duteh
history. Omn its shores are the ancient
towns under whose wallz the Dutch
fleptz nsed to lie at anchor in the days
when Holland disputed the supremacy
of the seas with England.

POPULAR MECHANICS

TEMPERING ARMOR PLATE BY
ELECTRICITY

A revolution in tempering armor
plate iz expected to result %mrn the
invenfion of an Ameriean naval oflicer,
which consistz of a method of face-
hardening by electricity. Carbon is
distributed in powdered form over the
face of the plate and then electrodes
are applied. The carbon works down
through the plate to the depth required,
or ag far as it is heated. Its highest
cfficiency ie on the face of the plate,
gradually decreasing toward the center,
leaving the inner gide of the plate
tough and pliable. The old method is
the Krupp or Harvev system of an-
nealing.

— o

AERIAL TRAMWAY DESTROYED
BY ICE

During one of {he heavy January
storms, the long acrial tramway over
Lake Michigan, deseribed in the De-
eember issue of this magazine, was par-
tinlly destroyed by the floes of ice dur-
ing a furious storm. ‘The framway
extended nearly two miles out into the
lake at Seventy-thind street, and was
being used in the construction of the
new Chicago water works tunnel. Of
the 27 steel piers that supported the
tramway, 19 were torn away. The
work of repair was almost immediately
commenced at a cost of 20,000,
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What the Storm DNd—Twoe=Mile Crib at Extremse Left

AN AUTOMOBILE SLEIGH is accomplished by guiding the forward
runners  with an  ordinary  steering
An engineer of Augsburg, Germany, wheel and gear.  The machine is
named Holzhaner, has constructed an  adapted to operate on roads which are
automobile sleigh which, under favor- in pretty fair eondition.
able circomstances of
roadz and wind, attained
a speed of 35 miles an
hour. The wehiele is |
huilt almost entirely of |
light metal, and for |
power has a 2:}-]1{). gas
engine of the usual type.
The propelling me- [
dium consists of a 4- [
bladed aerial screw made
of aluminum, the blades
being tipped with steel |
bands, and an Archi- |
medez serew which helps ||
out on hill-climbing, The
aerial bladea are made
gpoon=shaped “the better
to seize air,” as the :
inventor says. Steering Steel Sleigh with Aerial Screw

Fall s '_-.--- - ={ R
Lk WM Tl [Tl
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Remarkable Photograph of a Cyclane

CYCLONE PHOTOGRAPH

Nothing iz more demoralizing to the
nerve of a community than the rapid
approach of a big cyelone, The huge
funnel, swirling onward like an aveng-
ing spirit bent on a mission of de-
struction, the uncanny blue whiteness
of everything, and the absolute cessa-
tion of movement in the final lull before
the outburst, are caleulated to make
the most phlegmatic native of a cy-
clone state scurry like a rabbit to a
cyvelone cellar or other place of refuge.

Thizs remarkable photograph was
taken at Scribner, Neb., in 1902, by E.
H. Klemke. The negative iz in the
collection of George L. Morse, professor
of electrical engineering at the [Umi-
versity of Nebraska, to whose courtesy
we are indebted for the picture.

L
MAKING INDELIBLE INK FROM
TYPEWRITER RIBBON

Old and worn typewriter ribhons can
be uszed to a good advantage by making
writing ink from them. HRemove the
ribbon from the zpool and place it in a
tumbler three-quarters full of water and
let soak for 24 hours. Remove the

ribbon and pour the fluid into a bottle.
Thiz ink will be as good as any indelible
ink that may be purchased.
—_— %
TO TUNNEL CASCADE
MOUNTAINS

Reports from the west state that the
(ireat Northern Railway Company is
preparing to bore a low-grade tunnel 12
miles long through the Caseades, and
that two camps of men are already en-
gaged near Leavenworth, Wash., get-
ting material together to build three
large dams in the Wenatchee river to
develop power with which drills amnd
miachinery are to be operated for the
boring of the hole. It iz also under-
stood that the (ireat Northern haz ar-
ranged for the development of eleetrie
power from Chelan Falls for the opera-
tion of trains through the present tun-
nel, and later through the 12-mile bore.

The tunnel project has been openly
considered by the Great Northern com-
pany for some time and engineers have
imvestigated and approved if, Such a
tunnel would give the road the shortest
line to Puget Sound and solve the tre-
mendous mountain elimb now neces.

EATY.
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FIENDISH PUNISHMENT OF CRIMINALS

Copsfight Uadermesd & Undermacd, K. T.
Thres Meihods of Oriertal Punislyment

These illustrations present three
wiays of punishing criminals in Persia
aid China, a preat contrast to the
means adopted for punishment of the
ggre erimes in Christian  countries,
Two of the photographs are Persian,
one showing three robbers suspended
by their feet from a wall, and the other
the bastinado, a torture inflicted by
striking the solez of the feet with
whipes.

(i China’s many death punishments,
torture in the eage 12 the most fiendish.
[t is reserved for those committing the
most atrocious crimes, The criminal is
fastened in a cage with planks fitting
snugly around his neck and several flat
stones are placed under his feet, For
#ix davs he haz to stand erect on the
stones or strangle, while the popula-
tion view him. If =till alive at the end

of that time he is placed in an open

square and one stone is removed each

day until he dies of strangulation,
R

ELECTRICITY STILL IN PRI-
MARY STAGE

At a banquet given Feb, 12 hy the
heads of the departments of the Edizon
workshopz in honor of Thomaz A. Edi-
gon’® Gl=t birthdav, the electrical wiz-
ard in a short address made the state-
ment that eleetricity had not yet heen

“developed bevond its primary stage.

“The possibilities of the develap-
ment of this great agency are so bound-
lezss that we cannot now even compre-
hend them. T have done little in com-
parison with what the future halds,
Two hundred years from foday the
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inhabitants of this planet will regard

the achieyvements of the present day in
electricity as L!:-;: mere beginning of a

master science,”

SHIPS MAY BE GUIDED INTO
HARBORS ON PATH OF LIGHT

By the use of a system of clectrie
lights bencath the water, recently pat-
ented by an American inventor, the
navigation of dangerous
harbors and waterways
may be even safer at
night than in the day-
time. During the day
pilots and charts are
necessary ; al might, if
the svstem proves all
that iz claimed for il:J
pilots, charls and light-
houses can be relegated
to the rear and vessels
gteered in and out over a
ribbon-way of illuminai-
ed water.

The system consisis of
i waterproof submarine
cable with numerous floating branches
connpected  at  suitable  intervals, fo
which are attached incandescent elee-
tric lamps fitted with reflectors to
coneentrate the light into  parallel
beams. The whole system iz designed
to withstand the pressure and corrozive
action of sea water, and the lamp ro-
flectors are made sufficiently buovant to
maintain an upright position. The
cable thus equipped is laid in pos=ition
in the waterway to be lighted up and
connected with a source of electric
gupply on ghore.

The channel ean in thizs way he
marked out by brilliantly lighted spots
on the surface, and, as of great im-
portance should a eity be besieged in
time of war, the entire system can be
extinguished by the =imple movement,
of a switch on shore. Hostile battle-
ghips would then be left with no clear
channel marked between the nests of
submarine mines that, with such a
lighting system in operation, could be
banked on each side of the illuminated
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path. Zigzag the path of light, and de-
struction would ba unaveidable, if the
electric current were switched off. Asa
means of naval ambush, the enemy's
ships could be allowed to run part way
in, the lights switehed off, and they
left helplesa to advance or retreat.

The system offers equally as good
guidance in the densest fog as in per-
fectly clear weather. Fog and wind
practically never oceur together, and the

A Shioilog Path in Water

beam of light would therefore project
from the level surface of the water
etraight up through the fog. By the
uze of a water telescope, which iz a
tube equipped with an observation glass
that can be dropped beneath the sur-
face of the water, or by the provision
of a bull's-eve inserted in the hull of
the veszel below the water line, it would
be possible to guide the ship without
reference to the surface light.

THE DRUDGERY OF DRY-LAND
ROWING

With the eoach holding a watch and
eounting the time, groups of grinning
studentz as an audience, and a place in
the *varsity boat as their only incen-
tive, aspiring oarsmen are now sweat-
ing away in the gymnasinms of the
various universities. When the long,
narrow racing shells flash through the
water in the late spring, the river banks
lined with admirers and the eourse
alive with eraft, the sight is inspiring
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Howing Proctice in Winter

and pretty, but behind i :|'.’. iz the tor-
ture the students have to live through
lwfore i.?l:-_'. Are even perm |I1- ] to take
their plrces in |||l. bonts.

Everv afternoon the aspirants man
the make-helieve onrs of the rowing
machines in the gymnasinms and bend
their hacks in the most monotonous and
uninteresting form of training imagin-
able, ‘There is some incentive in pro-
pelling a hoat swiftly through the
water, in fecling the craft leap to the
motion of the waves; but to sit for an
hour or two, tugging at oars that sim-
ply strain the musclés without ANy vis-
ible result, is almost heart-hreaking. It
must be gone through with, hm\cvnr,
for from the oars in the gymnazium
the men step to those that pmpcl the
racing eraft, and instead of having to
beeome hardened to the toil at the be-
ginning of the season, they tackle the

job already broken in and trained.
B o

CABLES ZIGZAG ACROSS OCEAN

The eable lines that look as straight
az a transconfimental railway on the
map are anything but straight as they
lie on the ocean bed. The great Pa-
cific cable, 8,000 miles long, between
Vancouver and New Zealand, was time
and again deflected from a straight
line mm order to avoid fowering sub-
marine mountains, eraters and ground
that was otherwize undesirable as a
resting place for the cable,

As in building a railway, engineers
are first sent out to make a careful sur-
vey of the proposed route. With piano
wire for sounding lines they determine
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the level of the ocean bottom, pote all
obstacles, and sccure samples of the
solid formations i'ur d::ﬁu. Lio.

MONUMENTS MAEI{ U. S,
BOUNDARY LINE

The United States govermment has
placed granite monuments at intervals
along the Mexican frontier to mark the
imaginary ling that dividez the two
countries. The steel fence is to protect
the monuments from souvenir hunters
who even persist in chopping granite to
pieces. The tourists shown in the illus-
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Standard Type of English Freight Howses Permitting of Largest Possible Mumber of Switch Tracks
into the Building

tration are standing with one foot in
the United States and one in Mexico, a
favorite pose at Tia Junia, where the
photograph was taken.

—_— e e %

SCHOOL IN THE OPEN AIR

A fresh air sr'hunl. 1mtqlm among
educational institutions in this coun-
try, has been opened at Providence,
R. 1. The only likenesz it has in eom-
mon with an indeor school is that it
is in 12 huih]ing, but great awinging
windows on three sides of each room,

extending the length and widih of each,
afford an atmosphere of eold, pure air.

Old-fazhioned fireplace: have been
get in the wallz of each room, and in
one -a large oven haz been constructed
for the purpose of heating soapstones,
whieh are to be furnished to children
with cold feet. The usual r:usmm of
removing the outer garments will not
be allowed except when the weather
compels the elosing of the windows.
The idea waz suggested by the Rhode
leland League for the Suppression of
Tuhereulosis,

REINFORCED CONCRETE HOTEL

Thig big hotel at San
IMego, (Cal., is con-
structed entirely of cast
concrete, reinforced in
the usnal way, and fin-
ished with a thin sur-
face coating of cement.
The econcrete cornice |
overhangs at least 4 ff. |
The building will eost |
#500,000, The archi- |
tecture is unusually ar-
tistic, The structure is |y
of course  abeolutely |
fireproof, and is a nota-
ble example of the ex-
pensive typez of con-
struction which are now
being  erected of cop-
crete

Hotet gf Concrets tn Coaf K500, M)
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UNITED STATES SECOND IN
SHIPBUILDING

The shipbuilding summary of the
world for 1907 shows that the Umnited
States ranks second for the year in
total tonnage and ships constructed, the
figure being 488,050 tons. LEngland
comes first with 1,673,121 tons, nearly
four timez as much. Germany is third
with 292,073 tons. Japan is fourth
and Franee fifth, the former having to
its eredit 122,085 fons,

SUBMARINES ON WAY TO
PACIFIC

The United States submarine boats
“Porpoise”™ and “Shark™ are on their
way to the Pacifie coast snugly packed
away in a collier. They weigh not
more than 60 tons each, and no gerious
difficulty 1= expeeted in  transporting
them around South America. The lit-
tle war machinez will be stationed at
San Francisco.

LONGEST OCEAN BREAKWATER
IN AMERICA

In the construction of the new har-
bor at San Pedro, Ual., the government
is building a breakwater that extends
two miles out into the open sea.  Piling
was first driven, on which a railway
trestle was built, and immense quanti-
ties of rock are being dumped on both
gides of it. The foreground iz govern-
ment land and will probably be the site
of a fort before many years.
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TRENCH FOR WATERWORKS DAM

The Trench is 150 Fi. Deep

Thiz immense trench is being exca-
vated across the valley at Angram, Eng-
land, for the construction of a dam to
collect the water that comes down from
the mountains and eonvert it into a sup-
ply for Bradford. The main trench is
400 ft. wide and 150 ft. deep. The
work will wake 8 vears ; cost, $2,500,000,

Thia Areakasiss Frtends Ton 8ilss Tini infe s Ses
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EVOLUTION OF RUBBER FROM SEED TO AUTO TIRES

These two sets of illustrations form a picture story of a piece of rubber from
the moment of its inception in the seed until it is torned out at an automaobile
factory im the form of tires. The first group shows the method of harvesting

:‘...::Il - :** _i. .
|

s
=113, =

e

L |
AFL-"w,

1=Seeds of rubber: 2—Rubber blosssm; 3—Tamil coolieg and foreman on way to work;
4—Rubber tres In Colombe; S=—=How the bark Is cut; 6—Serving rice on A m leaf at
dinner time; 7—Spiral cuts on tree; B—Elephants used for transporting rubber on one.
plantation; 3—Chlldren at work; 10—Rubber blscult drylng: 11=—The usual mode of trana-
portation: 12—Machine far m-,ld'np ar rubber: 1!-—13!#“1 forme »f Fubhse ready for
shipment: 4 Rukkesr higroalks =spayv F dApying
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rubber in Cevlon. The trees are tapped and drip-ting are placed below the cuts
to catch the =zap as it exudes, When it has sufticiently thickened it iz rolled into
cakes, and then cast into blocks for market., The second group shows how the
raw rubber iz worked into form and finally turned out as tires. 1llustrations
used by courtesy of London Illustrated News.

1—Washing raw rubber; 2—An uAusually large lump: E—Enrurng_n rubber jolnt: 4—Pure

rubber drying In sheets; 5—Mixing or compounding machineg; Calendering maghlinej
T—Rubber-tube making for auto tires; E—Making canwas casing for aute tires; 9—Test-
Ing tubes far leakage: 10—Rubbering auta tire ocacinge! M1—Fialehad tlres weighed and
checked inte storss: 17==The FAnighed artlcls
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AUTOMOBILES EQUIPPED WITH
WIRELESS TELEGRAPH

An automobile equipped with a wire-
less telegraph apparatuz was recently

Army Wireless Aota

shown at a Brussels exhibition, and
although the tall mast fitted on top of
the limousine would doubtless be an
unsurmountable inconvenience to tour-
ing. such an equipment iz now heing
used in army operations and iz found
to be satizsfactory.

A number of armored auntomaobiles,
thuz equipped, and placed with the dif-
ferent divizions of a warring army,
would make the transmission of orders
vastly superior to the ordinary field
telegraph service, providing, of course,
that the opposing army eould not catch

the orders with a similar apparatus,
——

FIRST AMERICAN TAXIMETER

Thiz illustration shows a cab faxi-
meter recently invented in America.
It has a eircular
dial ¥ in. in di-
ameter and 4 in.
thick, Three sets
of indicators are
made on the dial,
the " first giving
the nomber of
persons  riding,
the second aunto-
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matieally marking up the charges aa
the ride continues, and the third mak-
ing note of the extra charges for trunks,
ete., which iz also included in the sec-
ond, or “total fare,” indicator. The
“yacant’” sign is furned down when the
trip starts.
W ——
25,000,000-0ALLON ELECTRIC
PUMP

An electrically=driven cenirifugal
pump, operated by power from Niagara
Falls, iz in active service in the munici-
pal pumping plant at Buffalo, N. Y.
The pump is of vertical shaft constroc-
tion and is direct coupled to a 1,500-hp.
induction motor, operating at a speed
of 500 revolutions per minute. The
pump’s capacity 18 25,000,000 gal. of
water a day,

The illustration shows the design of

Miagara Pumps Buflalo Water

the vertical electric motor mounted on
a platform above the pump. It has one
step-bearing and two guide bearings,
the former consisting of two plates be-
tween which the oil iz forced. The
weight of the motor is partially carried
by the incoming water acting on the
auction side of the pump, and the re-
mainder by a film of oil, 80 that the
friction losses are minimized. Foreed
lubrication iz also used for the guide
bearings.
o

A London fph',l&uLIﬂ:I:l has recently op-
erated with the knife for mmﬂumphml.
An opening was made in the patient's
back and the diseazed part of the lung
removed.
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SMALLEST AND MOST DEADLY
MACHINE GUN

Maxim’s latest invention 12 a machine
gun o0 powerful that from its small
muzzle bursts a hailstorm of 8,000 shot
every 13 minutez, and so small and
delicate that it can be easily earried
on the backsz of three
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this river.  The merchandize traffie

amounted to 67,292,504 pet tons, of
which 46,966,193 tonz represented tron
ore, lumber and grain from the north-
west southbound for Buffalo and other
Liake Erie ports.
fic represented 20,
which 18,427,121

The northbound traf-
126,311 net fons, of
tonz was eonl from

soldiers. Rocky paszes
can be climbed, and the
awful new instruments
of death set up in a =hel-
tered position from
which the ranks of the
enemy could be mowed
down like prain lefore
4 reaping machine. The
power of 3000 men
armed  with 1,000 of
these machines can
hardly  be estimated,
Dizarmament is not the
only  way to  insure
peace,

The machine iz of
wonderful design  and
lightnese.  The three
goldiers to which it is
apportioned are provid-
ed with a special har-

ness of leather straps
and pads for the pieces
to rest upon,  The first
soldier carries the barrel and chamler,
the second the tripod or stand, and the
third the ammunition case, containing
bands of cartridges. A few moments
suffices to put the parts together, By
the pressure of a lever the firing com-
mences and either grape shot or bullets

are discharged atl a speed of between
00 and G600 shots a minute,

OUREATEST WATER THOROUGH-
FARE IN THE WORLD

The St. Clair river, connecting Lake
Huron and Lake 3t. Clair, iz the greai-
est water thoroughfare in the world, ac-
cording to the firurez compiled at the
close of the navigation season of 1907,
Daring that season 23,721 veasels, with
a tonnage of 48,958,328, passed through

Fires Goo Shots a Minute

the minez of Ohio, Pennsvlvania and
Weszt Virginia.
—_— -

GIRLS TAUGHT LIFE-SAVING

A course in lifesaving has been in-
stituted among the women students of
Columbia University for the purpose of
making them a2 adept az men in rescn-
ing drowning persons. They receive the
recular life-saving drill, including the
gripz and breaks, towing to shore and
artificial respiration, A fully dressed
girl is thrown into the water at one end
of the swimming tank and other girls
are obliged to rescue her from the op-
posite end and take her back, which ia
already done in 57 seconds. This new
departure in eo-education has become

immensely popular.
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EXCAVATOR DOES WORK OF
800 MEN -

A new type of excavator is being
used with great success on a canal con-
tract just west of Rochester, N. Y.,
where a prism 35 ft. deep is being ex-
cavated through earth and rock, in con-
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bridge, and moves the ertire structure
either way.

The rock at this point is of hard
Lockport dolomite, It is first drilled,
and then blown up by light charges of
dynamite. It breaks loose in large slabs
about 5 in, thick. The bucket takes a
huge bite of rock and drops it on the

-h"

L RUEE T

nection with the enlargement of the ca-
nals of the state, for which $101,000,-
000 was appropriated four years ago by
a referendum vote of the people.

The structure, designed by the con-
tractors and built at a cost of $175,000,
is 428 ft. long and 92 ft. wide. It is
operated by electricity derived from an
clectrie light plant some miles distant.
In the car suspended underneath the
bridge is the operator and machine

which lowers and hoistz the clam-zshell

Mew York State's Hondeed Million Dollar Ditch

spoil banks. The bucket weighs 22
tons, has a capacity of 8 en. yd., and
makes a round trip in one minute. It
iz estimated that the excavator does the
work of 700 or 500 men.

AERIAL LETTER BOXES

Aerial letter boxes have been placed
in all large temement houses and apart-
ment buildings in Budapest, H rY.
When the postman enters the hall on
the first floor of a building he places the
letters in the boxes allotied to the dif-
ferent families. A spring is then press-
ed and electrieity does the rest. The
boxea are shot up to the floor required,
where they remain until emptied, or un-
til the postman comes again and brings
them down by touching another spring.

—_————

By a vote of miners and mine offi-
cials it was decided to adopt fulminite
powder as an explosive in the Hazel
mine at Canonshurg, Pa., the belief he-
ing that this explosive is much less
liable to cause explosions of gas than
the powder formerly used.
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UNITED STATES WILL STRIVE FOR AIRSHIP
SUPREMACY -

Yankee Ingenuity Demanded to Construct Heavier-Than=Air Flying=Machine--Must
Fly 40 Miles an Hour and Stay in Air That Length of Time

By Francks M., Buzzeil.

[Editar's Note—I1 Is impossible to fllostrate the machines aecepted, as the government re-
fuses 1o amllow the plans 1o e made publie nt present, |

As the present has solved the prob-
lem of the dirigible airship, the near
future will undoubtedly solve the prob-
lem of flight by heavier-than-air Hying-
machines, and that near future, if the
United States of America gains  iis
demands, 12 only a few months distant.

Ever sinee the first heavier-than-air
flying-machine took its first leap into
the atmosphere and suceeeded in glid-
ing for a few seconds before sinking
back to earth again like a bird with a
broken wing, enthusiastic aeronants
have labored and rigked their lives in
trving to imiftate the birds,  In first
attempts everyihing went up in the amr
but the 1|.'|.|r|;_r—u|an;!|lm-= but gradually
the aeronauts have beemne more famil-
jar with the science of aero-dynamics,
until at the present day suceessful
flights of considerable distance have
been made, .

France was the first nation to take a
goripus inferest in aerial pavigation,
(termany and I'.-ng].mtl soom follawed,
but the Tnited States government con-
tinued to play with a few spherical
balloomz until American  airship  in-
ventors began o despair of government
co-operation.

Now, however, the United States
haz taken an initiative that has eansed
more than one aspiring aeronanl fo
wonder whether Mizsouri is part of the
United States or the United States
part of Miszouri. “Show me!” it says,
and in sach a manner as to prove be-
vond doubt whether the problem of
nerial flight by airships heavier than
air is solved or etill in the solving,

On Dee. 23, 1907, the United States
covernment, through the Signal Caorps
of the War Department, sent out ad-

vertisements and specifications for a
heavier-than-gir flving-maching, Ey-
ery aeronaut who believed he  could
solve the problem of such flight was
eligible to submit hiz proposal on or
before Feb, 1, the government resery-
img the right to reject any and all pro-
]msuh During that period the office
of Gen. James Allen was literally
swamped with letterg from every part
of the country, serfous and otherwise,
At noon, Feb, 1. 41 bids had been
received.  OF thizs number the Board of
Urdnance and Fortifieation only found
three showing enough seriouz thought
anid practical .]hlht'n. on the part of the
inventor to warrant recommendation,
These three were tentatively accepted
by the war department. The trials will
be held at Fort Myer, Virginia, in July
and  August, The suceessful bidders
are as follows:  J. F, Seolt, Chicago;
A M. Harrington, New York; Wright
FBros., Davton, 0. The machines of the
fivet fwo are to be delivered by July 10
and the third by July 20

[n reading the requirements it is
fasv to see '-'-I|1. the aeronaunts have
ratsedl  the '[11I.'-III'I-I1 of the United
States and Missouri, European coun-
tries, az helore stated, have lent their
atd to solve the problem of aerial flight
anidl made demands on the ingenuity of
aivship inventors, but it remained for
the United Sfates to demand, not a
sneceszinl flight of a mile, and a few
minutes spent in air, but a machine

Ceapable of carrying sufficient fuel for

a flight of 125 miles, and able to stay
in the air at least one hour in the trial
Leals.
The requirements are as follows:
The fiying-machine must be designed
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=0 that it may be quickly and easily
assembled and taken apart for trans-
portation in an army wagon. No more
than an hour shounld be required to take
it from wagon and prepare it for flight.

It must be able to carry two persons
having a combined weight of 350 lb.,
and a =ufficient fuel supply for a flight
of 125 miles.

It should have a speed of at least 40
miles an hour, Less than 36 miles an
hour will be rejected. Before accept-
ance, a trial endurance flight will be
required of at least one hour, during
which time it must remain continuous-
Iy in the air without landing, be steerad
in all direetions without difficulty, and
be at all times under perfect control
and eguilibrinm.

It must be z0 designed as to ascend
in any couniry which may be encoun-
tered in field service; the starting de-
viee must be simple and transportable,
and it must be able to land in a field
without a specially prepared spot and
without damaging its structure. It iz
also to be provided with some kind of
a device to permit of a =afe descent in
case of an aeeident to the propelling
machinery.

The speed accomplished during the
trial flights will be determined by talking
an average of the time over a measured
course of over 5 miles, with and against
the wind, In the trial flights the ma-
chine will make a flving ztart, crossing
the starting line at full speed. All
tests must be completed within a period
of 30 days from the date of delivﬂr!y
o the government. Three trialz will
be allowed for epeed and three for
endurance,

Bidders must furnish evidence that
the government has the lawfal right to
use all patented deviees which may. be
part of the flving-machines and that
the manufacturers are authorized to
convey the same to the government.
Thiz refers ta the norestricted right of
the government to use the machine, but
doez not mean the exclusive purchase
.of patent rights for ite duplieation.

The United Statez has thus placed
the standard of suceess at the highest
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point, and it now remains for Yankee
ingenuity to meet this demand with at
least  one  heavier-than-air  flying-
machine that will embody all the re-
quirements, Whether this is at present
poszible or not has vet to be proved,
but if the requirements are met with
the successful inventor will have solved
the problem.

Even before the government com-
menced advertising for bidders to pre-
gent their plans for heavier-than-air
flving-machines, notifications were zent
broadeast throngh the country request-
ing the presentation for approval of
plans and hids: for the construction of
dirigible airships, The time limit for
the receipt of these hids closed Jan.
15, and they are being examined for
acceptance along with the others. The
trialz for the two styles of aerial craft
will be held at Fort Myer at the same
time,

The specifications for the dirigible
balloons call for a speed of 20 miles an
hour in still air by a ship not longer
than 120 fi., but capable of carrvin
two men having a combined weight o
250 1h., and at least 100 1b. of ballast,
which is to be wsed as a compenzation
for increased weight when the balloon
is operating in the rain. Enough fuel
must be carried for a eontinuous opera-
tion of the engine for at least two
hours, determined by a trial endurance
flight, the airship traveling continuons-
Iy at an average speed of at least 70
per eent of that which it accomplishes
during the trial for speed. The engine
must have =suitable cooling arrange-
ments to insure that no excessive heat-
ing will oceur.

The scheme for aseending, descend-
ing and maintaining perfect equi-
librinm must be regulated by shifting
weights, movable planes, or by other
approved methods, Balancing by the
acronaut changing his position in the
car will mot be accepted, The gas bag
must be inflated with hydrogen, but
its dimenzions and shape are left to
the inventor, excepting length.

As 18 seen by these specifications, the
dirigible airships must be alzo of a high
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standard of excellence, but the problem
of aerial navigation with this style of
aerial eraft has been =olved, while with
the heavier-than-air type the beginning
has hardly been reached. Therefore
the greatest interest of the futore will
be centered around the sivle of eraft
that really flies, not floats. The great-
est aeronantic experts in the world say
that the ultimate solution of aerial
navigation rests with the heavier-than-
air flying-machine, and that the diri-
gible balloon, with itz many limitations,
ig gimply the stepping stone to greater
aerial trivmphe, “If man would flv,
let him imitate the bird,” says Santos

[hamont,
—_—— i p——

THRILLING PARACHUTE LEAP

The world munzt he amused and
thrilled, and every vear the “thrillers"

must e new
and more exeit-
ing than the

preceding  one.
Among the lat-
ozt “thrillers™ ia
the triple para-
chute leap, in

which one aero-
naut uses three
different para-
chutes bhefore reaching earth. He leaves
the balloon in his downward flight with
a red parachute, but after falling a
short distance liberates it and makes a
sppoid ]_I-tIITl_iI_:"l_‘: Hirﬂug}l B with a
white parachute, This feat iz repeated
again alter another drop, and he finally
lands with a blue parachute. Another
“thriller” is a double parachute leap
from the same balloon, in which a man

s

and woman race to earth in parachutes
which fall five or =ix hundred fect be-
fore opening out.

This photograph shews a wvickim of a

live
down from a pale at El

ta call
he body.

wire baing iaken

Pagn, Tex. It was found necessar

out the fire |:|-E artment Lo remoave
Phaoto by * ﬂe Humphriau Co.""

Spain will !_-.‘F.]H!T.I[] EHD 000,000 on a
ileet of warships to be built on the
Clyde.
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DOUBLE-DECKED WATER
TOWER

The smaller tank waizsed high above
the main tank of this water tower, in

High Tenk for Fire Pressars

the Colorade desert, constitutes the fire
protection of a railroad hotel near hy.
The added water pressure thus gained
is sufficient to throw a stream of water
a considerable distanee.

OLD MONITOR AS TARGET

The double-turreted monitor “Flo-
rida” is to be made the target of the
12-in, guns of one of the hig battle-
ghips of the U. 8. navy. Tt iz not the
purpose to destroy the monitor alto-
gether, but to direct the gunfire against
ome of the turrets, to determine the
effect of actnual gunfire upon the
controlling machinery of a ship.

—_—————

Prince Henry, brother of the German
1?&;’}5&1-, has joined the Berlin airship
club.
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NEW YORK TO PARIS AUTOMO-
BILE RACE

United States Presents Paolar Aspect to Conlests
ants—Cars Sira Throogh Snowdriits
as High as a House

The six automobiles which started
from New York on February 12 on the
first lap of the 20,000-mile race to
Paris, three-quarters around the world,
by way of Chicago, San Francisco,
Alnzka and Siberia, met with difficulties
before reaching Chicago, in eomparison
with which the trip across Alaska and
Biberia, so some of the contestants
believe, will be easy.

Of the six cars entered, only one, the
Thomas Flver, driven by Montague
Roberts, fliez the American flag. The
other cars are the De Dion, French,
driven by M. 5t. Chaffray; Motobloe,
French, driven by M. Goddard ; Sizaire-
Naudin, French, M. Pons ; Brixia-Zust,
Italian, Amntonio Scarfoglio; Protos,
German, Lieutenant Koeppen.

Montague Hobertz and the American
car took the lead soon after leaving
New York and ran into Chieago during
the last week of February, still in the
lead. Through the worst blizzard of the
winter, the American car bucked snow-
drift after snowdrift, breaking the path
through hundreds of miles of snow-
blocked roads. Where the roads were
absolutely impassable, railroad tracks
were straddled and the car pumped its
way over the ties. In two instances
deep gullies were crossed on narrow
electric railway trestles. The French
and Italian cars were still fichting their
way through the snowdriftz of Indiana
when the American entry reached
Chicago. :

One of the illustrations shows the
American ear bucking the Indiana
snowdrifts, and the other is a scene in
Paris just before the French and
Italian cars started for America.

& &

Orders have been posted in the shops
of the Penneylvama railway system
prohibiting swearing among the men
while at work. The penalty will be an
enforced vacation.
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Paris Gives a Warm Send=0df-=Indlans & Cold Reception
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The steel girder which broke and caused
the fall of the Quebec bridge was supposed
to stand a lead of awver 9, tons, oF a load
egual to the entire weight of a blg battie-
ship. Imagine a single girder holding uwp the
battleship “Brocklyn,"” which weighs 9,215
tons. angd you have the load the broken
girder was expected fa carry.

STILL IMPD‘SEIBLIE! TO RESTORE
TONE 'l';I'F CRACKED BELLS

Fivery attempt =0 far made fo restore
the tone of eracked bells has proved un-
successful.  Im many  instances the
cracks have been filed and sawed out
and hot bell metal has been poured in,
but the resultz have been the same,
Bell metal iz an alloy composed of 75
per cent copper and 25 per cent tin.

“The only way the tone of a eracked
bell can be restored is by recasting it,”
says the manager of the McShane Bell
Company. “There have been any num-
ber of experiments made by those elaim-
ing to restore the tone in various ways,
but these experiments have never been
snccessful.”

The same aszsertion is made by Ches-
ter Meneelv, of the Meneely Bell Com-
pany, who BAVE that the kot bell metal
will not fuse properly and the eracks
appear after a. few blows have been
struck with the hammer.

Undoubtedly a way will be discovered
some day by which the tone of a eracked
bell may be restored. To successfully
solve this problem will fill a long-felt
degire. There are historic bells in ex-
istence for which countries or societies
would pay hundreds of dollars to have
suecessfully mended and the tone re-
stored. The great American Liberty
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Bell is one instance, and the old Span-
ish mission bell at Anaheim, Cal,, an-
other. 1t was only a couple of years
ago that it was thought impossible to
braze cast iron, but it i8 now an accom-
plished fact, and the process may even-

tnally prove sneceszful in repairing
helle,
. B
GASOLINE METERS FOR AUTO-
MOBILES

Among many other schemes devised
for the purpose of keeping an accurate
account of the movement, or lack of
movement, of the different parts and
ﬂcmasuriea of automobiles 13 a meter
for measuring the amount of gasoline

A French ldea

consumedd by the engine at different
speeds.  The upper dial shows the
amount of gasoline used and the lower
one indicates the revolutions of the
motor in hundreds.

e —

RUNAWAY ENGINE WRECKS 30
CARS

A runaway Buffalo and Suaquehmmﬂ
locomative broke away from its train
and ran wild for a distance of 15 miles,
killing one man, injuring several more
and completely wrceklng a freight train
of 30 cars, which stopped its mad
flight. The canse of the ranaway is be-
lieved to have been a defective spring,
which allowed the throttle to slip sev-
cral notches and let in a full head of
steam.

American antomobiles sold in 1907
brought $105,000,000.
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TO CLIMB THE ALPS WITH BOATS

Proposed Method for Floating Boeats Owver Mountains

An Italian engineer named Signor
Caminada proposez to connect (enoa
with Lake Constance and foat bar
over the Appennines and the Alps by
a thip eanal project more stupendnui.
and seemingly more impracticable than
the wildest dreams of imaginative and
unpractical brains. Yet Europe is im-
presged, and the scheme has won the
support of the famous engineer, Sena-
tor Columbo, president of the Poly-
technic of Lombardy. At first view the
ilea iz startling enough to make the
most zanguine thinkers become skepti-
cal, but as it unfolds and takes shape
possibilities present themselves which
are worthy of more serious considera-
tion.

Signor Caminada’s scheme is to con-
struet what might be called a water
ladder over the mountaing with a long
geries of locks and eanals. The canal
15 f:l'.rm1'mﬁ.=,:! of two parallel tubes or
channels, one of which is for barges
running down the mountaing and the
other for barges climbing over. In the
locks the barges are raised and ad-
vaneed by the power of incoming water,
the vessels being kept straight by twe

sheaves running on rails above and be-
low, When the canal las to pass
through a mountain it runs in two tun-
nels inelined in  opposite directions.
The key of the scheme iz the fact that
the water descends in both tubes, but
crosses from one to the other alternate-
ly, so that when a barge descends with
the sinking water in one tube, another
barge is rising with the same water,
uhmh neuesmrlh riges in the lower sec-
tion of the other. Further water from
the main reservoir carrvies the ascending
barge to the top, and the descending
boat enters the next tubular =ection.
The ecanals will b constructed of
MASONTy and closed with iron gates,
The eost of zuch a schema iz estimated
at F300,000,000.

1. The running sheave and rail to
keep the barges in a direet course
through the locks.

2. Canalz with sloping bottoms, the
upward passage divided into locks, the
downward passage free Tor descending
harges. '

3, The end: of a mountain tunnel
with itz supply basins and boats ase
sonding and dosconding
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MAKING THE FAMOUS TOYS OF NUREMBERG

One of the quaintest industries of
Germany is the manufacture of wooden
toys which has been carried on for cen-
turies by the famous toymakers of Nu-

deer. The toymakers slice these wheels
as 4 loaf of bread is sliced. The roughly
outlined pieces then pass into other
hands in the family and by stages are

remberg, and itz environs
at the edge of the Black
Forest.

Today, as in past years,
the homes of the toy-
makers are their sho 5,
and each family works by
itself. Not only ever _g,.-
village but every family
has its spueinltg.r, forming | —
a veritable monopoly, cu- f3
rious from an economic
standpoint. Each village {3’
and each family with-

grﬂtlualh hrnught to a
finished -itate

&

HIGHEST BLAZE ON
RECORD

What was undoubted-
ly one of the highest
fires in the world’s his-
tory occurred recently
when the wireless tele-

ph station at the top
of the Eiffel tower, D00
ft. above the streetz of
Paris, waz burned omt
with a losz of R16,000.
The fire conld not, of
course, be reached by
lines of hose, 2o firemen
azcended Trom the stroet
in the hope of extin-

holds the right'tu man-
facture its specialty, and if a rival fam-
ily or village wsurpe a style or a_prod-
net, this right is maintained by family
or 1'11]ug-|3 disputes. The 1,400 inhabit-
ants of Seiffen live by wnrk on wooden
toys, their specialty being animals in
pens and the Noah's ark. Omne family
makes the cows, another the horses or
goats, and still another the lions and
elephants, etc. Each family sells its
prodvets directly to toy agents who
come periodically to buy the separate
preces,

The manufacture of wooden animals
ig quite simple, but does not want for
ingenuity. The work starts with a spe-
cially prepared circle or wheel of white
wood, which is turned and grooved to
make the satline of 3 pony. horee or

guishing the blaze with chemicals. By
the time they reached the top the deli-
cate apparatus had been ruined.  New
instramants =ill he ingtalled
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The first section of the §70,000,000
gyvetem of tonnels connecting New Jer-
sey with New York was npened Febru-
ary 25. It is the first funnel for pas
eemger traflic under the Hudzon river
and forecasts the doom of the Hudson
ferries,  The opening was celebrated by
officials of the two states, the nation,
and thonsands of {:u:rrumuterﬂ, who no
longer have their coming and going de-
pendent upon fog, ice, and ferry delays,

The two tubes of the tunnel are aR |-
arated by a thick wall, each being an
individoal eylinder. The fraine, as
thev rush through, act as pistons and
draw in with them fresh air from the
stations,

The cars are of a new type, con-
structed of steel, with conerete floors,
They have three big doors on each side
and one at either end, all controlled
by compressed air. The motormen
cannot start the traing until they re-
ceive a flash signal from the guards,
and the flash mgna't cannol be sent un-
til every door in every car ie complete-
Iy elosed, insuring safety to passengers,
The tmtn rn ﬂﬁrl]g the side and ac-
eommodate 100 passengers,

The ceilings of the etationz are
vanlted, the lightz bringing out an ef-
feet which is resiful to the eves. At
the stations the traine run in between
two platfors,  Uu yue of thesa tha pas

Vaulted Roof ot Stanlons

sengers alight, while from the other
the carzs are entered. The trip from
Fourteenth street and Sixth avenue,
New York, to Hoboken is made in 10

minntoes,
— - —

SUBMARINE SQUADRON ON
CRUISE

The United States submarine hoats
“Cuttlefish,” “Viper” and “Tarantula®
have been making a ernize from New
York harbor to Hampton Roads, the
longest trip of the kind ever made hy
boats of their elass. The first start was
interfered with by great quantities of
floating ice in lower New York bay,
and the little fighters were compelled 1o
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refurn to the Brooklyn navy yard, all
of them more or lesz injured, rudders
and propeller blades being bent.  Hu-
mor places their destination as Manila
Bay.

R S o
*

PARIS AUTOMOBILE AMBU-
LANCE

This automobile ambulance is one of
a number of types in use in Paris, It
is completely equipped for the comfort

French Hospiial Auto

and care of patientz of every descrip-
tion, The sides are curtained instead
of being solid, and can be rolled up
when more than the usual amount of
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fresh air iz desired. The box on the
roof is filled with surplus bedding and
hospital necessities,
SINKING FLOORS TO PROTECT
THEATER AUDIENCES
FROM FIRE

A prominent German econstrueting
engineer has devised a novel and some-
what remarkable scheme of fire protec-
tion for theaters, which he proposes to
demonstrate thiz summer by the build-
ing of a theater and then itz destruction
by fire to prove the complete availabil-
ity of the system.

In case of a fire an electric button is
pressed and the whole parquet floor is
automatically sunk a diztance of 7 ft.
Ashestos flooring then shoots out from
different parts of the theater, making
a fireproof covering over the heads of
the people as they make their way to
the streets through numerous exits. At
the same time the audience in other
partz of the house iz protected by steel
curtaing which drop in front of the
boxes and baleonies,

A SOUTHERN COTTON DOCK

e T T

The eotton unloaded at thizs Galves.
tom dock is brought from Mexico in
small const freighters, loaded onto floats
at the inner side of the dock, and taken
to sheds, where it is stored until the
arrival of ocean steamers to {ransport
it to England. Mexican grown cotton
is now in great demand,

s &f the Mrasl Caliss Naike  YVaidals Liadlag lar Bprad
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ALUMINUM HEAVIER-THAN=-AIR FLYING-MACHINE

Mammoth Mechanical Flyer I8 Balanced Like s Bird

Dr. A, R. Silverston, a Milwankee
inventor, backed as a partner by Woods
Plankington, one of Wisconsin's young-
er millionaires, has com-

mateo down

1.-.'1'|1g goes up is
1~||rn*.~'~pn]1ﬂ'mg[:|.'-

[Each pair of wings has a lofal

s

pleted a heavier-than-air
flying machine, which, in
addition to the alaminum
construction, has two dis-
tinet features, both of
which are worthy of seri-
ong  conelderation. The
first, and probably most

important, is the method
by which the inventor expects to an-
tomatically maintain the equilibrinm
of hi= machine, so that the center of
gravity will always coineide  with
the center of air pressure.  The see-
ond is the method of propulsion and
maintenance in the air,

The main portion of the machine
consists of & evlindrical body 8 fr
3 in. In l.'llumetn:r, by 24 1. long,
mounted and supported G} M. over
the body of the car, which is 16 ff.
long and % ft, wide. Thiz eylinder
is constructed entirely of 3l-gauge
aluminum sheeting and to prevent
theae  thin  sheets  from  collapeing,
trugses are run across 19 im, apart.
Over 22,000 rivets were used in its
constriction.  Inside the eylinder or
drum 12 an 8-ft. cast aluminum pro-
peller, which is held in place by light
steel  and  aluminum  tubing.  The
propeller has two blades and iz driv-
en by a sprocket chain from the
-1!J-]1p. engine located in the car.

Above the cylinder or drum, are
two zets of carrying planes or glid-
ers, one st adjusted across the top
of the eylinder at the front, and {he
second across the top of the eylinder
at the rear, a space of 12 fi. inter-
vening,

The two setz of wings or gliders
are independent each of the other,
but the wings of each set have only
a see-saw motion—that is when one

spread of 60 ft from tip to tip, and

arve G It wide, From these two great
pivotal planes, covered with woiled
Japaneze zilk, the evlinder and car

heng like a pendulum from a clock,
The theory 1= a simple one. Ho-
volving the propeller at a euffieient
speed A partial  vacoum iz ereatedd
and consequently  ithe machine is
drawn forward. The planes are not
necessary to keep the machine sail-
ing through the air.  Their mission
is to maintain  an absolutely awto-
matic equilibrivm, holding the cylin-
der and car vertically in suspension, no

i IHH from what direction the wind.
A2 shown in the illustrations, two
balance rods connect with the shalt of
each pair of planes and straddle the
evlinder. At the ends of these rods
are weights, sufficiently heavy to swing
the planes back to a horizontal position
when the pressure of the wind is with-
drawn, ano wirez fastened fo the
framework of the planes connect them
with the ends of the halance rods,
which are themselves connected by two
plane wires ron between the eylinder
and car. Flying south, for instanee,
with the wind blowing from the west,
the wings execute a movement like a
bird gliding through the air, but the
car and eylinder hang strmghf down.
Under thiz condition, the wings of the
two planes on the I'lf.f,]lt gide swing up
from their horizontal position, and at
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The Wings of This Aluminum Bird Spread 6o Ft,

the same time the wings on the left gide
swing just as far downward, The sup-
position is that before the planes counld
swing far enough around for the bal-
ance rods to strike against the cylin-
der, thus throwing the machine off bal-
ance, the left wings would also catch
the wind, and meeting with this resist-
anee, gided by the weights on the right-
~ hand balance rods, continue to main-
tain the equilibrinm.

The greatest problem was to make
the pivotal planes go a5 to obtain the
required angles and distances thereon,
and still keep the original spread of 60
ft., monoplane system.

The steering apparatus iz fastened to
the forward opening of the eylinder,
and consists of a lifting or horizontal
rudder, which has an aren of 48 sq. ft.,
and a vertical rudder having an area of
16 s8q. ft. Both are operated by steer-
ing wheels from the car.

Dr. Silverston believes that the ma-
chine has the full power of a stron
and perfect gyroscope.  The Pi\"ﬂtﬁﬁ
planes have a surface of 760 =q. ft,
with an additional plane area on the
eylinder, including the horizontal rud-
der, of 650 #q. ft.

Although built almost entirely of
steel and aluminum the entire machine

weighs only 1,400 1h.  Nearly 900 cast-
ingas were uzed in its construetion, 250
of which were of different patterns.
The big eylinder weighs 198 Ih.

Only two tests have been made, both
of which.were without the planes in po-
gition, but from these tests the inventor
is confident that the machine is a sue-
cess and will fly under perfect control
at a speed of at least 30 miles an hour.
With the propeller running at 300 rev-
olutions a minute it was necessary for
six men to strain at the machine to keep
it from forging ahead and rising in the
air. At this speed of the propeller a
current of approximately 320,000 cu,
ft. of air a minute was drawn through
the eylinder,

According to Dr. Silverston the ex-
periment demonstrated clearly the com-
plete efficiency of the propeller to lift
and move the machine with enze at 300
revolntionz a minute, and that it can
utilize 90 per cent of the horsepower
developed,  Without taking momentum
into consideration a speed of 37} miles
an hour was figured out in the tests,
with the propeller making only the 300
revolutions above mentioned, and only
8 hp. being used. The high efficiency
gpead of the propeller is mathematically
figured out to be 1,680 revolutions a
minute; the maximum speed of the en-
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gine is 2,000 revolutions. The pro- TOPPING A CYPRESS TREE

peller is geared & to 1.
The gasoline is carried in two elon- Perilons But Exciting Work in Midair

pated tanks, holding 14 gal, each, suffi- e

cient for three hours’ flight. The ma-

chine is designed to carry at least 1,00H)

Ib. more than itz own weight.

il
DANGEROUS DOUBLE-POLE
SWITCH

This dangerons but unigue double-
pole switch was found by the Chicago
electrical inspection department, 1t was

Dangerouws Home-Made Switch

doing service in a regular lighting cir-
cuit, and although dangerons as a fire
hazard, it showed considerable in-
eenuity on the part-of the designer.
Wires were attached as shown in the
illustration, and two pieces of spring
gteel and two mpailz formed the points
of contact. An oblong block of wood
mounted on a pivot between the strips
of steel served to connect the eircuit.
To break the circuit it was only neces-
sary to turn the block sufficiently to
force the steel strips from the nails.

A Thrilllng Moment

The work of topping a cypress iree
looks dangerous as shown in the illus-
tration, but in reality is guoite simple,
if the chopper knows his business.

- Properly belted and spurred, he elimbs
For Shipping Gas: (ermany to the top of the long bare trunk and
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makes himself fast with straps and steel
snaps. He digs the spurs of his climb-
ers into the trunk, swings himself out-
ward, and begins to chop. When the
trunk is almost severed he leans far
out on the oppogite side from which
the top is to fall and with a well-
directed blow sends it erashing to the
ground.

A steam logging ekidder was to be
placed under this tree and it was topped
so that falling limbe could not endan-
ger the lives of the workmen under it.
Its height was 150 ft.—Contributed by
Chas. Martin, Harmony, La.

——
ELECTRICAL BANANA UN-
LOADER FOR SHIPS

At least two-thirds of the ordinary
wasle accompanying the shipment of
bananas by water i3 prevented by this
electrie unloading apparatus. At New
Orleans, where the machine is in use,
over 7,000,000 bunchez of bananas are
annually unloaded. Formerly this
work was all done by negroes who were
stationed in the hold at one hatch at a
time. Thev passed the fruit from deck
to deck, and then to the shore, as a
bucket brigade passes water from hand
to hand.

With the machine, only a few negroes
are needed, the fruit is not broised, and
2,500 bunches per hour can be un-
loaded. The apparatus is built upon a
platform upheld by 10 trucks. From
the platform booms rize in the shape
of a hinge which opens and shuts.
When ready lo commence operations,
the hinge is opened and the lower
joint dropped into the hold., The can-
vas carrier, which revolves around piv-
otz placed at each end of the steel boom,
iz divided by bars of wood into pockets
30 in. in length and 48 in. wide. The
fruit is loaded into the pockets at each
deck by negroes and iz swiftly carried
up the perpendicular boom and across
to the wharf.

A lookout tower is stationed om top
of the machine, from which one oper-
ator controle the entire mechanism. The
trucks on which the platform iz built
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rest on a track which runs the entire
length of the wharf, making it possible
to move the apparatus from place to
place. This iz accomplished under its
OWI POWET,

The Nantucket Central railroad has

adopted motor cars in place of the
gteam locomotives hitherto in wse, The
motor cars will run on the zame tracks
under their own power. The road is 8
miles long.

& &
* L

Coal briquettes proved unsatisfactory
on the flagship “Connecticut.”
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COOKING SCHOOL IN THE NAYY

Methods Used i Dbtaining Good Cooks on
Our War Yessels

Naval officials believe that the best
way to make a man efficient and kee
him contented is to feed him well.
Sometimes there are complaints of the
foad in the navy, but in most instances
the complaint is unfounded ; and in the
fow cases where there is cause for
arumbling it iz either due to condi-
tions which make it impracticable to
supply fresh provisions, or to an in-
competent or unreliable steward or
cook.

In order to prevent good food being
gpoiled by poor cooks, the department
has recently established a school at
Newport, R, 1., for ships' cooks and
bakers. It is the purpose to send to
this school all men recruited as cooks or
bakers. In addition, men already in
the sorvice, who want to become cooks,
and can show some fitness, will be sent
to the school in limited numbers,

The school will be equipped  with
electrically driven meat choppers, large
bake ovens, coffee urns holding 50 gal.,
mechanieal dishwashers, cold storage,
dough-mixing machines, and several
ranges, sufficient to prepare a meal for
three or four hundred men. It will be
on the same plan az the galley on hoard
a battleship.

The insiruetion will last for four or
five months, and will ke under the
supervision of a ehef, while a first-class
ship's cook will be in charge of each
galley,

The recraits will first be put to work
tending fires, cleaning up, and helping
prepare the food. They will be given
cortain dishez to prepare, and finally
will be placed in charge of the galley,
superintending the cooking of an entire
meal.

The students will also be required to
take part in military drills, and while
at the station will swing in a hammock,
go that when they complete their in-
gtruction and are sent to a man-o™-war
they will be familiar with the mode of
living.
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Ships' cooks are paid from $35 to
%55 a month, and as they have no living
expenses, their pay is nearly all clear
money. lvery recruit is supplied with
an outfit of uniform which unzually lasi=

a year. The pay is materially increased

with each re-enlistment.

Ships” bakers get $35 and 845, while
a chief commissary steward iz paid 870
a month, with allowances.

With the inducements of good pay
and the thorough instruction received
at the school, the navy iz enabled to
furnigh the fleet with lirst-class cooks,
bakerz and stewards.

SHAMMING THE LOSS OF AN
ARM

The gennine cripples of Paris have
arganized a club for the purpose of pro-
tecting themselves by exposing eham
cripples. All the members of the club
are delegated to keep a close watch
for mendicants who live by feigning the
loss of limbs, and reporting every in-
stance they find to the authorities.

These i{hmimtim;: zhow one of the
simplest {ricks by which sham erip-
ples awaken the pity of the passer-by.
A false stump iz attached to the shoul-
der, and the arm at that side is fied
to the body. The full blouse does the
rest, The man who posed for these

hotographs had in reality only one
rE
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EXCAVATION MACHINE FOR TUN=-
NELING THROUGH CLAY

This electric excavation machine, for
nse in tonneling through clay forma-
tione, is so simple that a day laborer
can use it without fear of serionsly dam-
aging it through his ignorance of me-
chanical teols, Invented by one of the
best known eonstruction engineers in
the country, it is designed to take the

THL GunWay

Courleay e W. Jaciison

place of the gangs of 6 or 8 men who
etill cut into the formation at the head
of a bore with the crude excavation
knives used years ago.

One man operates the machine,
gtanding back of the carriage. As the
four hoop-ghaped knives whirl into the
clay the operator moves the long arm
up or down and to either side, pushing
the car further along as it cuts. A con-
veyer attachment catches the clay as it
drops from the knives and earries it
back to the dump carts.

CEMENT WATER PIPE AFTER 18
YEARS® SERVICE

The clogged condition of a 30-in.
eement water pipe after 18 years' ser-
vice in southern California iz shown in
this illustration. The foul condition
on the sides and bottom' is a hard de-
posit of lime, common in the arid re-
gions. The primary cause of the foul-
ing was the failure of the workmen to
remove the mortar squeeze at the joints
and the gravel dropped during con-
struction. These formed obstruetion
and the lime, which i hard and
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cement-=like, loc against them and
clung, greatly reducing the eapacity of
the conduif.

L B T

TUGS TO STEAM 14,000 MILES
WITHOUT STOP FOR FUEL

The problem of providing oil for the
two oil-burning tugs, “Hercules” and
“Goliah,” on their 14,000-mile trip to
the Pacific coast waz =olved by fitting
out one of the tugs ag a tank boat, and
having it towed by the other. In this

- - E————y = I

U, 5 Tug "Hercoles®

“ way the two tugs are making their way
around the continent withont having to
stop for fuel. 0il, unlike coal, can-
not always be procured at call in every
port.
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MAKING TEST BORINGS WITH=-
OUT WATER

In drilling test holes in earth most
boring machines use water to wash up
the material or to make the drilling
pasier, a methed somewhat unsatistac-
tory because the
action  of water
changes some
earths material-
ly by eoftening
and washing
away fine sands.

The INexpen-
sive, portable
machine does the
waorlk without

water, and at the
gpme ime takes
| q eore,
The

drilling
(ojs dome  with
= one of the sever-
&% al tools attached
it to the drilling
apvt| rod most adapt-
oo ed for the par-
ticular kind of
ground being drilled. The tool and
rod are operated inside the casing by
the men on the platform, who raize
and drop them like a churn drill.  The
men on the ground rotate the easing,
which has a sharp eutting shoe on the
lower end, The easing, with itz bur-
den of platform and men, keeps cut-
ting and sinking into the ground sev-
eral inches ahead of the tool. The ma-
terial which enters the casing iz drilled
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and forced into a sand pump at the
same time. An accurate core is thus
abtained, and the exact nature of the
ground shown. The casing is general-
Iy of 4-in. pipe.

_——

FIRELESS STEAM ENGINES

A railway locomotive running along
under a full head of steam, but with
no fire box and no fire, is the latest

| M

Makes Mo Smoke

L -

(terman type of engine for use in shops
and yards where the presence of fire
and sparks would be dangerons,

The engine is run by superheated
gteam under high pressure. This is
condensed in a chamber, one-fourth of
which iz filled with eold water, sur-
rounded by an insulating air mantle,
Heveral iron jackets and a felt layer
cover the condenser. The eondenzing
continues until the temperature and the
pressure equals that in the feed boiler,

Gilass telephone poles, reinforeed by
wire, are being used in some parts of
(Germany.

——

REPAIRING A SHIP'S RUDDER

This radder was dam- [~
aged by a storm at sea
and the vessel put mnto
the nearest port to have it
repaired. In the illustra- ||
tion it is being placed in
position again, somewhat
patehed but still eapable
of steering the great hulk
which would be so help-
less without its services,
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ORANGE-PEEL BUCKET FOR
DREDGING

This extra heavy standard orange-
peel bucket is built in sizes of from 1

Lifis 7=Ton Rocks

to 10 eu. yd. capacity and 5 to 12 fi.
diameter when closed, At New Bruns-
wick, N. J., rocks weighing six and
sevent tons were handled by a 14-cu. yd.
bucket, the capacity varying [rom 300
to 500 en. yvd. per day.

I
L L

ELECTRIC RAIL BOND WELDER

This machine is in nse by the To-
ronto Railway Company for joining the
ends of their rails with copper strips
so a5 (o make perfect electrical con-
nection between them, and thus over-
come the troubles of faulty contact at
the fishplates. Each rail iz joined to
its neighbor by a copper band elec-
trically welded to them by this mas

POPULAR MECHANICS

chine. The machine takes its power
from the overhead wire by the trolley
pole, which is just cut out of the pic-
ture. All the appliances necessary are
mounted on the truck, which has a
traction device by which it can be
driven from one rail joint to the next.
The work is done by the two carbon-
faced jaws shown in the picture above
each rail. The amount of heat re-
quired is controlled by the rheostat,
gshown also. The work iz done muneh
more easily, quickly and better than
by the old metheod, and without much
e!m. to traffic over the lines, az might
Lu: expected.  This i= overcome by em-
ploying a pivoted jack in the center of
the truck, which liftz it from the track
and allows it to be turned and pushed
off to the side of the road to allow
cars to pass, It usually takes about 5
minutes to finish one rail-joint, a man
working at each rail at the same time,
—Contributed by A, M. McPherson,
Toronto, Can.

P N

MACHINE TO REVEAL HUMAN
EMOTIONS

Wonders, or supposed wonders,
never cease, The latest iz a machine
called the “Phlethysmograth,” and tells
whether or not you are worried, fright-
ened, angry, or happy, by rm:nr:in
the varying effects of thoughts anﬁ
emotions upon the cireulation of the
blood. It consists of a sort of sleeve
into which the arm iz inserted, Any
ﬁhrmkage or dilation of 1}|:= blood ves-
selz is shown by the rizsing or falling
of a column of water in a glass tube
connected to the sleeve. The supposi-
tion is that not only the pulse beat but
the fullness of the blood wvessels vary
with the different emotional states, and
that this machine tellz just which emo-
tion iz uppermost, no matter how sue-
cessfully the patient hides his or her
thoughts,

The Pennsylvania railway will soon
be running trains composed entirely of
stegl cars between Chicage and New
York
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After Fllllng the Hold the Staves Are Piled 10 Ft. High on Deck

SHIPLOAD OF STAVES

Thiz ship, en route from Galveston
to Antwerp, is heavily loaded with
gtaves, a somewhat unusval cargo to
start from that zouthern citv. The
value of the full cargo is $530,000. The
cargo is more bulky than heavy, and
after the hold was filled the staves wera
piled 10 fi. high en the deck.

TYPEWRITER WITHOUT KEY=-
BOARD

This French typewriter i buili on
the iden that speed meansz complicated
and E-"nEEPhDI‘.IEﬁ:\B accurate mechanizm,
and that such mechanism means a price
that is prohibitive to a large number of
people.  Speed was therefare sacrificed
and the machine was built with as few
parts a2 possible.

It carries no keyboard and the desig-
nation of characters to be used is made
by a stvlet or needle which is moved by
tge left hand of the operator until it=

pm.nt is over the desired letter, figure
or sign enameled on the plate.  The
characters are arranged line by line on
a cylinder, and as the stylet 15 moved
over the plate this m]uuFe-r revolves and
advances or recedes until the desired

Mot Built for Speed

character is in the proper position to
make the impression on the paper. A
key is then struck by the right hand
and the impression made.  Another key
makez the epares hetwesn words,
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GAS POWER DIRECTLY APPLIED
TO FARM IMPLEMENTS

The gas traction engine, which 1z =0
widely used on the larger farms of the

POPULAR MECHANICS

in European naval cireles by the decis-
ion of Germany to fortify the island of
Heligoland, which iz about 14 miles off
the mouth of the Elbe in the North zea,
and turn it into a naval base. With

country, now has an
auxiliary in the self-
contained principle of
applving gas power to
the implements them-
selves, By this princi-
ple the power will be
part of the machine it ia
driving, not connected

to it in the form of a
tractor which pulls it or drives it by
belts.

One illustration shows a mowing ma-
chine which can be changed into a
plow. The other is a conception of a

hay bailer thus equipped, and is the
idea of Gas Power. No one has as yet
made such a machine, but itz advan-
tages would be great.
—_——
GERMANY TO FORTIFY
HELIGOLAND ISLAND

A deep impression has been produced

Suggestion far Motor Hay Baener

this island and the shore fortified with
the type of guns carried by the
“Dmuﬁnaught” it would be almost im-
possible for the ships of an enemy to
pass the mouth of the Elbe. Ileﬁgu-
land became a great sirategic base when
the Kaizser Wilhelm canal, connecting
Kiel with the mouth of the Elhe, was
completed a few vears ago.

LOCOMOTIVE WARMS DEPOT

A fire recently comsumed the plant
which furnished heat to the Tnion
depot at Kansas City and power to
operate the interlocking switches and
gignals in the yards. To meet the sud-
den emergency a Chieago & Alton mam-
moth engine was coupled to a coal car
and headed in elose to the depot, where
it furnished sufficient steam heat to
keep the building at an even tempera-
ture of Y0 deg., and also supplied the
power to operate- the interlocking
switches,
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THE GHASTLY END OF OLD HORSES

“Tied in Boughly Constructed Stalls Betwesn [ecks™

Horrible and revolting to the ex-
treme iz the fraftic in old worn-out
horses regularly earried on between
England and the Netherlands, ending
with the final seene in which the most
useful and human of all domestic ani-
mals is served up on a platier in the
form of so-called Bologna sausage and
filet d’anvers.

The sufferings of the horses are the
most intense during the passaxre from
England to Rotterdam on shiphoard,
Tied up in roughly constructed stalls
between decks, they are al the Mmerey
of the storms, and in many instanecs
are thrown into tangled heaps on top
of one another,  All that survive are
dragged Trom this tangled heap to start
the miszerable procession through the
streets to the abattoir or slaughter
honse, their most unsightly wounds cov-
ered with sacking.

This traffic is sanctioned by the Brit-
ish Board of Agriculture, and the zoei-
ety for the prevention of eruelty to ani-
mala Toumd in n recont investipation

that no avoidable erueliy was suffered,
although many ecazez were noted of
horses in agony from disease and hor-
rible wonnds,

—_—— ———

SIMPLE AUTOMATIC WAGON
BRAKE

In drawing heavy wagon trainz up
hilly or mountainous roads the rear
wagon 12 often provided with the auto-
miatic brake shown in this illustration.
It is #simply a block of wood, about 2 ft,

Panrs Wire; !h;i: af Wood
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long and 4 in. square, fastened by a
wire to the rear axle. The block drags
along the ground behind the wheel and
works antomatically the moment the
horses slack up.

SIMPLE PROCESS OF MAKING
CHARCOAL

At gome of the sawmills along the
California coast, numberz of negroes
can be seen busily at work converting
the accumulation of slabs into char-
coal. The slabs are placed in piles,

MECHANICS

of water per minute, according to the
size of the ma-hine. The advantages
claimed for it are its extreme simplie-
ity, emall power required, small guan-
tity of condenser water necessary, and
safety in operation,

The refrigerant wsed is sulphurous
acid. The compression system is em-
ployed, but without the use of suction
or discharge valves, stuffing hoxes,
gauges and cocks, The machine is com-
posed of two spherical bodies attached
to a single shaft rotated by a pulley,

. |

Warking Up Mill Waste Into Valuable Product

carefully covered with seaweed and
earth, and then fired. The bags con-
tain charcoal ready to be hauled away.

ROTARY ICE MACHINE

This motor-driven rotary ice ma-
chine, invented by a Frenchman, makes

Donrbeay Tosand liefriperation
Fremch lce Churn

gmall pienea of ifee in from 3 to 10
minutes, and can cool from § tn 12 gt

The power required for ice-making is
} hp. for the 4-lb. per hour machine,
and 2 hp. for the 100-1b. per hour

machine,
—_— -

SHORT LIFE OF MODERN SHIPS

Not more than 20 years ago the first
express steamship was introduced to the
waorld by one of the big trans-Atlantic
companies, She was considered a mar-
vel of perfection in every detail, but a
couple of months ago was sold as scrap
iron. A great warzhip built at about
the same time was recently destroved as
a target for the guns of newer shipa.
The life of a ship is short but full. A
great navy ean become obsolete or prac-
tically so in 10 years. Many of the old-
time wooden frigates lived four times as
long as modern steel battleships.

Chicago packers are selling gall-
stones to the Japanese at $14.94 a
pound. What the Japs do with their
queer purchase is a myetery.
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Mot en Observation Car—Just a Snow Plow

SNOW PLOW ATTACHED TO
STREET CAR

On the street railways m Stockholm,
Sweden, znow plows are aitached to
the front of ordinary passenger cars,
One man to control the plow and
brooms iz all the added erew necessary.

A
L

CALL BELL ON HITCHING POST

A western druggist, with an eve for
business, extended his hitching post a

couple of feet and
4 placed an electric call
hell at the top of it.
Prospective  customs-
- ers, arriving in car-
A riage or automohile,

| press the buttonwith-
% out leaving  their
seats, and the drug
clerk immediately at-
tends to their wants.
The 2ame bell is nsed
. for might ealls, A
1-in. gas pipe extends from the top of
the post to the second floor, carrving
the wire to the druggist’s living quar-
ters. The extension from the top of
the post to the bell is of 1-in. gas pipe.

ENGLISH BOILERS FOR AMERICA

With the high tariff wall to guard the
United States from industrial invasion
it would eeem impossible for foreign
manufacturing concerns  to  compete
with manufacturers of the same kind
of produet in this country. This boiler
is being landed at an Ameriean port
after a stormy passage across the At-
lantie oeean from England.

Hlade in Englend
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UNIQUE AMERICAN AUTOMOBILE
DYNAMOMETER

The sccompanying illustration shows
the equipment of the new Absorption
and Indicating Dynamometer for auto-
mobiles as devized and constructed by
the Auntomobile Club of America, for
the use of itz members. Thiz novel
machine determines  instantly  the
speed from 1 to 75 miles per hour, as

POPULAR MECHANICS

of the dynamometer, which just pro-
jects through the floor. The ear is held
by a block and tackle while its motive
power i8 placed in operation. The re-
volving rear wheels of the auto trans-
fer their speed, horsepower and pull to
the wheels of the dynamometer, which
recordz the draw-bar-pull and tractive
effort by the recording needle on the
hoard to the left in the engraving, at
the same time recording the speed and

Machine That Determines Power and Speed

well as the speed in feet per second,
algo the draw-bar-pull or tractive effort
from O to 1600 1, I gives the horse-
power from O to 85 at 20 miles and
213 hp. as the limit at 50 miles, while
it also gives the grade-climbing ability
and power of the brakes of any auto
car tested by it.

The ear ie placed in position with its
rear wheels in contact with the wheels

horsepower by the cross-wires on the
board in front of the car. This iz all
operated by the dynamometer shown to
the left of the car,

— i ——

The first Perking medal awarded for
achievement in applied chemistry has
been presented to J, R R. Herreshoff,
in recognition of the improved methods
he has introduced for refining copper.
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COMPLETELY EQUIPPED PHOTOG-
RAPHERS' AUTOMOBILE

Thiz photographers’ electric automo-
bile, completely equipped to take, de-
velop and print photographs, has been
placed on the road by a German pho-
tographer. The storage battery which
operates the car supplies light to the
studio where cameras, backgrounds,
lenses and head-rests are stored. The
front compartment carries the develop-
ing eink, megative racks, trayz and
shelves for bottles and chemicals. On
the roof is a turntable or stand to be
uszed as 4 viewing point in photograph-
ing street scenes,

The automobile can be propelled by
gasoline motor if desired, the motor to
make the electric light through a gen-

i

=

Travellng Mobor Studio

erator when required. A drum is ar-
ranged on the roof o hold surplus
electric cable, allowing the light to be
carried some distance from the car.

—

CHANGE BOOTHS FOR STREET
CARS

The greatest drawback to the pay-as-
vou-enter street cars is the necessity of
alwaye having the right change ready
when you step onto the platform. Oth-
erwise the service is blocked while the
conductor comes to vour assistance.
Especially iz this the case when the
passenger has both arms full of bun-
dles.

In Buffalo this problem is being
eolved by placing change booths in the
more congested business  districts,

where  passengers get exact change,
which they hand to the conductor as
they enter the car.

e

KEEPING SMALL FRUIT IN COLD
STORAGE

Experiments have proved that for
freezing small fruits and keeping them
in cold sforage for several months, the
best results can be obtained by use of a
closed package, providing it is not so
tight as to prevent the escape of gases
given off by the fruit after it is packed
and before it is frozen.

strawberries and blackberries were
frozen for six months in the boxes
shown in these illustrations, with vary-
ing resultz. The flavor of the fruit
wrapped in the open crates was tainted
with the odors from other articles in
the storage rooms, and the flavor of the

Strawberries Kept 6 Monihs
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fruit in the triple-wrapped boxes was
but liitle better, having become tainted
by the carbon dioxid gas exhaled hy
the fruit before it became frozen. The
flavor of the fruit in the double-
wrapped carton, however, was not con-
taminated and retained mueh of the
flavor of the fresh fruit. The frozen
fruit is used in making fresh fruit pies
and fruit ices in midwinter.

A HILL-CLIMBING HOUSE

Thiz large four-tenement dwelling
house ig slowly but surely climbing up,
over and bevond the steep side of Fort
Hill, in East Providence, R. I. The

House CHmblng the Hill

task is considered ome of the hggest
and highest house-lifting feats ever at-
tempted. The same system of piers,
with the usnal blocks, wedges, beams,
rollers, shoes, capstans, and chains as
used in ordinary house-moving are
being employed, but the greatest skill
and exactness is necessary to keep the
whale strueture firm and level while
progressing up the slo

One of the principa features of the
work is in terracing the hill. . Flat
seuares of dirt are dug out, making a
flight of immense steps over which the
building makez itz laborious ascent to
the top. From step to step the structure
ie raized by serews, and then a wedg&-
shaped shoe is inserted under the main
supporting beams, rollers are placed,
and the house dragged onto the ter-
race. It takes two days fo raise the

POPULAR MECHANICS

house from one terrace to the nexti, but
only 40 minutes to drag it onto the

terrace afterward.

&
L

SHIP ELUDES TEN WATER-
SPOUTS

In a recent passage of the Norwe-
gian stenmship “Cecilia” from Carta-
gena, Spain, to Philadelphia, 10 water-
spouts were encountered and suceess-
fully eluded. In the wake of a hurri-
cane off the Carolinas in which the
veesel was buffeted for 12 hours, came
the waterspouts, The first was seen on
the starboard side, and its large size
brought terror to the erew. The cap-
tain evaded this spout, only to find the
vegsel apparently running into the
track of another one. From port to
starboard the “Cecilia” was steered
around 10 spouts over a course extend-
ing only & miles.

—_————
“PAY=AS-YOU-LEAVE"™ STREET
CARS

Following close upon the heels of the
“pay-as-you-enter” street cars, comes
the “pay-as-you-leave” tvpe of cars, pat-
r-n.t@-rlp by the chief engineer of one of
the large rapid transit companies of
the Eazt. The great advantage of the
latter type over the former iz claimed
to be in the fact that passengers can
much easier get their money ready
while riding than with their arms full
of hundles on the street.

AN AEROPLANE LEVEL

This device is a level for deti-zrminiﬂg
the angle at which an aeroplane iz fly-

ing. It consists
of 4 concave
brass dish in

which a drop of
mercury  nafn-
rally centers
when equilibri-
um is scenred.
The ecirenlar
lines are set about one-fourth of an inch
apart, the first four lines representing
an angle of about 2 deg.

The Level
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THEATERS ON TRAINS

A company is being formed in Paris
for the purpose of providing theater
ecars for all the important express
trains on the eontinental lines, These
railroad theaters are to have 60 seats, a
little stage, and an orchestra consisting
of a piano, a flute and a cornet. Pas-
sengers will book seats as they now
engage tables in a diming-car.

HORSE-CLIPPING MACHINE AT-
TACHED TO AUTOMOBILE

With this handy and practieal horse-
clipping outfit two men ean travel
through the rural distriets plying their
trade with satizfying returns and en-
jov the ']i'leaaum of an automobile trip
as they do it. The transformation from
pleasure to work iz simple. The ton-

Auto Herse Clipper

neau i removed and a double horse-
elipping machine is connected to the
engine shaft by belt and pullev.  Half
an hour after completing the task the
clipping machine is dismounted, packed
away and the antomobile speeding on
to the next job.
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KILLING WEEDS WITH CHEMI=-
CAL SOLUTION

Another recent invention for the de-
struction of weeds along railway tracks
is the chemical sprayer shown in this
illustration. The outfit consists of a
40-ft, flat ear, earrying two tanks of
4,000-gal. capacity. Between the tanks
is & cab for the storage of the necessary
chemieals and steam-heating apparatus,
The spraying apparatus consists of sx
nozzles arranged in a line across one
end of the car. The solution used is
a secret, but teste of its efliciency are
satigfactory. Only one application is
necessary 1o kill vegetation root and
hranch, Each mile of track takes 500
ral, of the solation,

THE NORTH ELBE RAILWAY
BRIDGE

Crosging the North Elbe near Ham-
burg, Germany, there iz a most inter-
csting and movel bridge of the type
seen in the accompanying view, with
three epans, massive masonry arch-
ways or towers being comstructed at
the entrances: short arched eteel spans
being employed for the approaches,

Each of the three span: measures
325 ft. in length, and it iz estimated
that the entire weight of the steel work
of the bridge iz about 4,500,000 Ib,

. rﬂr.._':"i'ﬂﬁg.‘ﬁla = 3

Elbe Bridge Mear Hamburg—Each Span 325 Ft. Long
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The subjecst of this illustration (s slmply
the dream of an enthuslastle motoring pheo-
tographer in Moter, London; but every great
or small invention was at one time the same
Kind of & dream. Today is a perled of big
things and phatagraphy has |ts place in the
race. One enthusiast is E-r'ﬂplr ng to take
life ph raphs for $1,000 each, It is not
unlikely that If some enterprising photog-
rapher started out with a gla caAmara
mounted on an automobile he would find ped-
iﬂa desirous and able to pay for extra large
andscape photographs.

&

HOEING MACHINE FOR COTTON
FIELDS

The interesting device here shown is
a hoeing machine used on one of the
eotton plantations of Tennessee. By
the use of levers and a small frietion
digc in contact with a larger dise, the
operator can regulate the speed and
stroke of the hoes so that the cotton

plantz ean be eut as desired. The ma-
chine receives motive er from a belt
and pulley attached to the axle of the
machine truck. One machine, operator
and team can do the work of from 8 to
15 hand-laborers.

OCEAN RACE TO BERMUDA

An interesting ocean race for sailing
craft will start from Marblehead on
June 3 and finish off St. David's Head,
Bermuda, in az short a time as a spanks
ing brecze and expert skippers can

hurry the graceful, white-winged craft
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The race
of the Corinthian
ted to be the

& coming season

over the 675-mile courze.
will be in charge
Yacht Cluob and is
leading vacht race of
in American waters,

&=

SLEEVES FOR CARRYING SMALL
DOGS

Diresamakers in London, England,
are now making women's sleeves in
which the small -
pet dogs of so-
ciety — too deli-
cate to face the
cold of winter
and too precious
to be left at
home when their
mistresses go out
—can be carried
in comfort; at least to the dogs, The
new sleeves have ents wide enough for
the “canine pets” to “souggle” into,
and vet are not so wide that they can
fall out of them.

I —
L

AUTOMATIC PLATING MACHINE

This automatic plating apparatus is
intended for small jewelers who do a
limited amount of plating. It con-
gizts of a box containing six batteries
and a rheostat. By placing the lever
of the rheostat at the stops indicated
by the lettering, and at the same time -
uging the right solution, the desired
ghade of gold may be obtained. Silver
iz plated with 11 volts, green-gold with
8 volts, roman-gold with 6 volts, red-
gold with 9 volts, and rose-gold with
12 volts.

The solutions are placed in glass
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jars at the side of the box, the proper
solution being poured in  the bowl,
where the article to be plated is con-
" neeted by means of spring elips with
anode and cathode wires. The weight
of the apparatus is 30 lb.

«MODEL” CEMENT HOUSES FOR
GERMANY

Beeause the Kaiser expressed his en-
thusiagm over the workingmen’s col-
tages he zaw in England, and his oppo-
sition to houzing ".'.-IZI-l'l-.I]'l"'I!I]EI] & fami-
lies in large tcnemcnt a company of
German millionaires is Imng organized
to build cottages by the thousands near
all German industrial centors, I Hdi-
gon’s model eoftages prove as cheap and
as practical as he elaims, a great num-
ber of them may be built in the sub-
urhs of Herlin,

F R N
L L

SHIPPING TREES FROM BELUIUM

The method of packing the Belginm
“Ray” tree for shipment to this coun-

Cratlng the Trees

trv is considered almost perfect. Of a
recent shipment of 500 trees across the
Atlantic ocean and the American eon-
tinent to California, not a tree was in-
jured. It requires 4 men to carry one
of the tubs, each of which has a pair
of heavy ears through which the carrv-
ing bars are passed. The largest trees
are over 50 years old.
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SHIP-SHAPE CASINO

This peculiar looking structure is a
seg=shore cagino and reztaurant on the
California coast. Wishing something

An 0dd Pavilion

unique to catch the eye of plenzure
soekers, the proprietorz had it built in
imitation of an old Spanish ship. It
iz 200 ft. long and three stories high.

AN ADJUSTABLE RADIATOR
PEDESTAL

Owing to floors of buildings not be-
ing lev el and the sefiling of new build-
ings, radiators are often thrown out of
level and a strain is put on the piping
as well as on the eve of the owner who
wanis things to look right. To over-
come this annoyance an adjustable ped-
estal has been brought out to take up
any unevenness, The sketch shows the
pedestal, which econzists of two little
iron blocks that extend or apen from
1 m, to 3 . by simply turning the
top picce, which is so cast that any “radi-
ator foot will fit it. A substantial serew
holdz the two pieces together amd al-
lows the proper adjustment.

There 18 the advantage of allowing

Adjustable Radintor Pedestal

carpets or other coverings to be easily
put down or taken up without the ne-
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cesgity of entting to accommodate the
radiator legs, and should a radiator
lose its alipnment, on account of the
floors settling, the loss can be instantly
adjusted and remedied at absolutely no
cost. This device can be uszed advan-
tageously for bathtub adjustments and
for adjusting zinks and other fixtures
that must stand level on the floor.

i il
L *

MASSIVE STEEL CYLINDER

This iz a low- Presaum eylinder of a
7,000-hp. engine for generating electric-

immense Engine Cylnder

ity. Tts massive bulk was shipped across
the continent from the eastern states to
California.

MAP OF FRANCE MADE OF PRE-
ClOUS STONES

One of the most unique gifts on rec-
ord between two counfrics is a map of
Franee in precious stones, recently pre-
sented to the French government by
Russia. It iz 40 in. square composed
entirely of gold and precious stones.
The sea is represented by a pale, rich
marble, and the portions of foreign
conntries necessarily included are in
dark gray onyx. France is shown in
polished jasper, each department cut
from stome of a different eolor. Some
106 of the most important towns are
designated, their names written in let-
ters of gold. The towns themselves are
represented in  jewels, Paris being

marked by a large ruby. The rivers are
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represenied by bars of platinum sunk
in the jasper

The idea of the map is said to have
originated with the Czar, who took
great personal interest in its execution.
The cost is estimated at about $500,000,

LIGHTSHIP BLOWN FROM
STATION

During a recent storm the lightship
anchored off the dangerous Nantucket
zhoals was blown 5 miles from her posi-
tion, but returned again under her own
steam to guard the path of the Atlantic
liners, The force of the gale carried
the ehip aleng, regardless of the 7,000-
Ib. sinker, which served as an anchor,
and 1,000 ft, of heavy steel chain.

=il ot i ——————

MONEY MADE OF ALUMINUM

For the first time in history, the
Britizh royal mint iz using aluminum
for coinage purposes, In all, 31,872
132 coina have been struck from this
metal, comprising half-cent pieces for
use in Uganda and one-tenth of a
penny  pieces for circulation in  the
Nigerian protectorates, Both the new
coing are perforated in the center to
permit the natives to string them as a
child strings buttons. Aluminum was
used becavse the immenze number and
low value of the coins made extremely
light metal necessary.

—

PIPE HOLDING E—LAMF'E HANDY

A piece of lead or iron pipe can be
held in any position desired by the set
of clamps shown in this illustration.
The holder or elamp consists of a
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standard with a wood screw in the bot-
tom for holding it rigidly upright, and
a ball or socket joint, with jaws prop-
erly shaped to hold a pipe fitting or
faucet securely.

COMBINATION RUBBER-LEATHER
BOOT

A combination rubber-leather boot i3
being  manufac-
tured which eon-
taina a leather
inner eole, rub-
ber inmer eole,
rubbor welt sole
and a sole-leath-
er outer =ole. It
ia =aid that this
combination will outwear anv rubber
boot made and prove absolufely water-
tight.

& i

YOICES IN GERMANY HEARD IN
DENMARK

Valdemar Pouleon, the Danish in-
ventor whose wireless telephone system
is proving so successful, recently car-
riedd on a conversation between Wyn-
burg, Denmark, and Weisensee, (Ger-
many, a distanee of 250 miles, hearing
the voices of his assistants elearly as
they talked into the transmitter at Ger-
man station. His latest wireless in-
vention 1s an ink writing apparatus for
wireless telegraph  instruments, It
writes the messages received automati-
cally, and if iz claimed that the record
iz perfect.

F
L e

AUTOMOBILE TIRE TRUNK

A tire trunk haz been added to the
equipment of the up-
to-date  automobile.
It fitse inside the
spare tire, making a
handy receptacle for
inner tubes and other
zmall articles which
stherwize would take
up necessary and available space.
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THE HOLD OF A FOREIGN ORE
FREIGHTER

The hold of thiz Swedish built ore
carrier is typical of foreign built ves-
sels of its class. The eargo hold is nar-

Crogs Section of Hull

row and high and tends to steady the
ship when in a sea. The lower side
tanks have the same effect when in
ballast. The cabins are arranged along
each side of the hold, with a corridor
ronning between. In one section of
the hold is a hopper with a capacity of
200 tons of coal,

DERAIL PROTECTS MAIN LINES

Every once in awhile a serious rail-
way accident iz eaused by a string of
freight cars breaking loose from a sid-
mg and run- —
ning onto the
main lines n
front of fast
passenger oo :
traine. This Emreeas
derailing deviee is being used to pre-
vent just such aecidents. The mechan-
iam iz eagily seen in the illustration,
When cars are left on a siding the lever
is pulled and the derailing block slides
onto the rail. When an unobstructed
track iz again desired the block is
thrown off in the same manner. The
rail iz not eut a2 in moet derailine
dleviees.
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STEEL RINGS FOR KNEADING
CLAY

These misshapen cast-iron rings are
uszed for kneading clay at brick works,
and instead of being distorted are per-

Clay Kneaders
fect im the shape designed for them.

The rings are worked round and round
in a circular pit, pulled by

almost nzeless,

DEEP MINE HOISTING ENGINES

Enowing that the life of every man

working in a deep mine iz dependent
to a great extent upon the reliability

a team of
horses hitched to a long sweep. 1f the
rings were straight the process would be
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these engines can lift 17 tons from a
depth of 3,500 ft., and will develop
2,500 I1|‘1 The weight of the cable
alone is 7 tons, The cages are required
to make a trip every 12 minutes
throughout the 24 hours, which means
120 trips a day.

The operator’s platform iz plainly
seen in the illustration. The operator
from hiz position between the two con-
trolling wheelz can handle without help
the entire mechanism. All levers are
placed close together within easy reach,
thus affording absolute control without
having to turn from the indicators,
whmh are the aperator’s -unh guide tl::
the position of the cages in the shaft.

—_—

CONVERT SHIP INTO FLOATING
HOTEL

Plans have been practically ecom-
pleted in England to buy an ﬂhﬁnlﬁf&
ocean liner, take it engines out,
madel the interior, and anchor the: ves-
el in Falmouth Harbor as a first-class
floating hotel. Amusements of every
kind will be provided for'on boeard
ship, and when the guests are digposed
to put foot on land, a steam launch will
take them to the tfennis and cricket
grounds and the golf links. The man-
ager of the hotel will be captain of the

of the hoisting engines,
every effort 15 made to
get an engine which can
be depended upon at all
times and under all con-
ditions, adverse or other-
wise.

The engine shown in
this illustration is de-
gigned to operate eages
at a depth of 3,500 ft.,
ani is of the first motion

ﬂ}'pe the steel winding
rums being earried by
the main engine or erank-zhaft. The
cvlinders are provided with auntomatic
cutoff and governor, and the forward
and backward motion is controlled by
a steam reversing gear.

With a steam pressure of 140 Ih

Lifts 17 Tons aSoo Ft.

ghip and the hotel staff will be dressed
8 ECAIMEn.
e o
President Roosevelt has approved the
recommendation to increase the width
of the canal locks from 100 to 110 ft.
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THE LAUNCHING OF LAUNCHES

A 16-ft. launeh is light and buovant
on the water, but it becomes a dead
weight on land and requires several
men's strength to haul her on the beach.
Boals of larger size increase so rapidly
in weight that tackles are found neces-
sary, and hoards, rollers, beams, or even
regular sliding ways, are required, ae-
::ﬂl‘ﬂing to the size of the boat,

One of the handiest contrivances for
& skiff is to fasten a sort of caster to
the after end of the skeg, as shown in
l'ig 1. It makes but little resistance in
rowing through the water, but enables
one man to take hold of ’rh-;- b sl
walk up the board runway as if the skeg
were o wheelbarrow,

Small launches are hauled out by
laying parallel boards on the beach, in-
serting rollers made by sawing some
round epar into 2-ft. lengtha, A spar
ahout 4 in. in diameter will do, though
one of 6 in. will worlk eazier; or rollers
of iron pipe will zuifice,

A ]aum!.-l":‘ﬂl:l fi. and upwards becomes
too henvy 1o haul on I"l:'.lll]-l."!l'Fi, and must
be handled on grease. This requires
heavier stringers than a plank, says the
Motor Boat, from which this article is
condensed.

et four pieces of 6 by G-in. sproce
or yellow pine ; the former is preferable,
as it is far lighter to lug about, though
the latter is betier if they are to be lefi
down for steady use as stringers,  The
longer they are the better, as there will
be fewer joints to go over and get out
of line, Where you join the two
lengths of stringers be sure the fwo
uru|.~i are on ‘|'.I:Il.II HEHLITLE I':l]‘l.l"i.'[‘:i:l'lj_.':', e
shown in Fig. %, Two edges of each
stringer should be planed up smooth.
Lay them 2o one edge iz up, the other
on the onter edge, and measure with
a stick 20 a3 to get the two parallel,

Thiz forms the foundation or track
to haul ol and iz all one needs in tidal
waters, as one length can be laid sk
low tide and held from floating away
by being nailed to stakes driven down
into the sand or mud bottom at inter-
vals along ench zide of the stringers,
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as shown in Fig, 3. For fresh water,
where there i3 no perceptible rise or
fall in the water level, it is necessary
to board acress on the lower edge of

the stringers at each end, particularly
the outer end, as that has to sink the
most. By piling rocks on these boards
after floating it so the outer end is in
deep water, it can be sunk into place.
The sliders or cradle to hold the
vacht is now to be made, For this get
two pieces of 4 by 6-in. sproce, 8 to 10
fi. long, planed upon one side, with
the ends slightly rounded like a ron-
ner on a gled. Tao keep these aliders
from shipping off the stringers, get some
2 by G-in. yellow pine or cak, about as
long az the sliders, and bolt them so

R - Eilidar S
[& XS b S ringen { " um
Fiz. 4
oo Guide
|'_'_ Sler | ﬂ
c [t 12 [ Erd view
(W [ T ) S—
— Cuid="  TwS

they lap down about 2 in. below the
aliders, as shown in g, 4. Then lﬂj
the two sliders the proper distance
apart, about 6 ft. for a 30 to €0-ft.
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Fig. 7

LTI

FJI', #

launch, wider, of course, for larger
boats, and within a foot or 20 of each
end lay a cross-piece, C, Fig. 5, of
by fG=in. oak or yellow pine, and
throngh=bolt them to the fore and aft
sliders with two beolts of about }-in.
iron; counteraink the heads well into
the under side of the eliders, =o they
will not seratch.

IT the launch is very heavy, any num-
ber of exira cross-pleces can be laid
across to carry her; but be sure and
toe-nail them down or they will float
AWAY when in the water,

To prevent this eradle from shutting
up like a parallel rule, cut two diag-
onal braces forming an X of, say, 3 by
i=in, spruce, and spike them fast to
the sliders as shown in Fig. 5.

To haul thiz cradle a temporary ar-
rangement can be made by simply
making a long loop in the ends of a
good plece of 1-in. rope anid hooking
them over the outer ends of the fore
and aft eliders. A wire nail or two
will hold them in place there. Several
methods are used to increase a man's
power to haul this eradle with a launch
on it. If the beach is flat and not very
much slope, three or four men can
move the eradle and launch:; but if
there be a steep grade, greater power is
needed. This can be supplied either Inr
a horse or by making a wooden * ‘erah,”
as the trade ealls it: the novice would
probably call it a cnpstan or wineh,

We now come to the varions ways of
putting and holding . the launch on the
cradle to prevent her falling over. Maost
launches have very shallow keels; the
are nowhere near as difficult to bloc
up as the deep, narrow-keeled sailboats,

With a great many launches all that
is necessary is to float them on to the
eradle and slip a block of wood under
one gide, letting them list ar tip over
on to that block, and straightening
them up after they are high and dry

.\‘

as shown in Fig. Another way is to
elip a plank under each bilge and then
jam in a brace under it, as in Fig. 8.
Cradles that are to be used re eatedly
are sometimes fitted with regular slid-
ing bilge blocks, or upright posts se-
curely braced with tackles at the top to
hold the boat as in Fig. 9; others have
two slant arms pivoted to the middle
cross-piece on the cradle like a pair of
grigsore, as in Fig, 6. In some the outer
uprights are stationary and doubled,
st the inner arms work up and down
between them, as in Fig, 10, As soon
ag the launch is securely grounded on
the cradle a bolt is slipped through
holes in these arms so it holds the slant-
ing arm up against the bilge. In oth-
ers both arms pivot and accommodate
any angle, being held by a boat-clamp
when up against the hull.
—_——— i

REMEDY FOR A LEAKING
FOUNTAIN PEN

Il the threads in the rubber connee-
tion of a fountain pen are worn a little
the joint will leak enough to =oil the
fingers. Dry the threads with a blot-
ter and cover them with melted paraf-
fin, Turn the nozzle inte the barrel
while the paraffin iz still warm and
vou have an ink-tight joint—Contrib-
uted by Bruee W. David, Meadville,
1*a.

& &
W L

Overheating of gas engine eylinders
may be due fo improper flow of water
through the eylinder water jacket, to
the water jocket having become coated
with scale or to have an accumulation
of dirt in it, save the Practical En-
ginger. The temperature of the out-
Ilmunn' water should not be greater
than 110 deg. : zome makers of gas en-
gines advise that it should be s low
as 100 to 120 deg. Fahrenheit.
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SHOP NOTLES

8

Home-Made Spool for Oll-
Drilling Rig

A zolid wooden shaft is made from
a piece of timber about 14 in. =quare.
This 1z trimmed in the shape of an oe-
tagon. This shaft iz supported on axles

1 Drillers” Spoal

at the ends, The wheels are about 3
[t in diameter and built up with spolkes
made from 2 by 12-in. planks nailed to
the flat zides of the axle and braced
by connecting pieces of the same mate-
rial. The right-hand wheel is used to
i]mp-el the |-;|]|:-1t:|], either |::|_'.' hand or with
a rope drive from an engine. Pegs are
inserted in the rim of the wheel to be
unsed when operated by hand, A strap
brake is placed on the other wheel.
—_—— -

Home=Made Blectric Light Stand

The secompanyving sketeh shows the
construction of an electrie light stand
for the drawing
table, A 6-in,
square  block 1=
nailed to a 1 by
14 by 12-in. strip
of wood, which is
notched  at  ils
upper  emd, a8
ghown in Fie 1.
The square block
ag shown in Fig,

AN E&‘\%ﬂ:ﬂ
| I Fig, 2

may be hollewed out,

2, to receive tacks or lustruments. The
noteh in the upper end of the strip ia

fitted to receive the electric socket,

— o e o

A Home=Made Tool for Grinding
Valves

The wvalves 1n gasoline eneines and
E E

. automobile motorz 2ametimes need to

be ground so they
will fit eclozely to
their seats. A very
handy tool for this
purpose may he
made by using a
carpenter’s old  hit
and bitstock, The
bit is eut off on the
line A-B, as shown
in Fig. 1. The end
of the remaining
part iz shaped as
ghown at C in Fig. 2. If there are no
holez in the top of the valve, drill them
ag shown to fit the tool. A few turns
with this tool, using a little fine emery
on the valve zeat, will make the valve
fit closely.
S

How to Fasten a Dead Sheave Pulley

Fig. I Flg 2

The accompanying sketeh shows how
fo fasten, as well az the construction of,

Dead Shesve Palley Fastened
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i dead sheave pulley for moving strue-
tures. The sheave pulley iz mounted on
two wheels for easy transportation, also
to keep the cable from touching the
ground when in operation. Two stakes
fastened with chains as shown will hold
it in position.
_..‘_'_._
Cooling Water for a Large Gasoline
Engine

A method of increasing the cooling
capacity of a water tank in connection
with a large gasoline engine iz shown

o e ——— : [T

Wire Screen Promotes Coollng

in the accompanying sketch. Galvan-
ized wire pefting of about }-in. mesh
is fastened to a frame above the tank.
On top of this frame is a metal trough
that receives the hot water coming
from the engine through a pipe. The
water epills from the trough on the
wire netting, which causes it to spread
and run down into the tank in a thin
sheet. This greatly aids the cooling of
the water.

Quickly Made Extension Insulator

Arm

Sometimes it is necezsary to use an
extension for an insnlator on bunildings.

Thiz may he
made guickly by
using  a  1-in.
waste nui  into

1 which is serewed
I a 1-in. pipe of
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the proper length. The wooden pin
holding the insulator is turned to fit
the end of the pipe. Tt is connected
and fastened to the building, as shown
in the sketch.—Contributed by George
Thorpe, Jr., Millville, N, .J.

b
b
L 5

A Window Washing Kink

When washing windows it ia very
disagreeable to have the water run down
the handle of
the washing J
brush, on to the
hands and into
vour sleeves, Cut

a eirele of leath- il K
er from an old 7 P B
boot sole and | [} T
slip it over the . ; ol
handle of the =

brush, as shown in the sketeh. This
will sidetrack the water at the point
where the leather is placed.

A Pipe-Fitter's Knock-Down Bench

A form of knock-down bench suit-
able for the work of the steamfitter is
illustrated in the accompanying sketeh,
The bench i3 comprised altogether of
metal, in the form of channel iroms.
It is light and at the same time rigid.
When partially taken apart it can be
folded into little space, to be carried
from or about a building, says the Metal
Worker, The top of the bench is made
from a channel 5 ft. long and 8 in.

Knock=Down Beach of Channel Irons
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wide, which is supported by legs of
channel 3 ft. long.  The two pairs of
legs are bolted to two long planks, these
being lemg enough to assist very ma-
terially in the stability of the lench.
For general convenience the planks and
the hench as a whole can be moved from
place to place. When it 12 desired to
carry the bench some distance it is omly
necessary to loosen the legs from the
planks and turn them parallel with the
large channel.

How to Make a Water Pressure
Blowplipe

Secure a jar with a large tight-fit-
ting cork. Referring to the lﬁ,kﬂ.h;h the
F H 1B Q0=
E-e EwF:-Luﬂ to a tank
e or city  water
pressure. The
open  projecting
pipe, C, allows
the air to mingle
with the water as
it flows into the
jar through the
pipe A, The air
az it is compressed will pass out of the
tube D, which is connected to the blow-
pipe.  The water iz syphoned U.ﬁ
through the pipe B. The valve B 1s
used to repulate the flow of water—
Comiributed by D, Jenmings, Clear
Lake, Towa.

A Slipping Belt Starts a Flame

A peculiar incident oceurred recently
in a miil at Stockton, Utab, An 2-in
rubber belt, which had been frequent-
ly “doped” with cylinder oil fo make
it pull, beeame badly worn, It finally
glipped on the pulley and the frietion
ignited the oil-soaked and frayed helt
and 1t blazed and burned in two., It
then wrapped itself around the shaft,
and fhe whirling motion fanned the
flame, which burned until it reached
the part that wasz tightly wrapped to
the shaft, where it burned ent.
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A Home-Made Brazing and Temper-
ing Torch

All jobbing chops have a call at some
time or other to do brazing and the
forge fire is not the proper one to heat
the partz to secure a first-clazs job, A
toreh using gasoline or kerosene will
furnish a mueh better fire, and such a
deviee can he construocted by anyone

Home=Made Brazing Torch

ol mechanical ability. Make a tank,
B, ag shown in the illustration, by
uzing a piece of 2-in, pipe 20U in. long
anid covering the ends with caps, Thres
holes are drilled in the top cap, 1o one
of which the rubber tube from a bicyvele
pump is connected, & steam gauge, C,
15 attached to anotber, and the remain-
ing one is fitted with a screw plug and
need in filling the tank with fuel oil

A hole is drilled in the bottom cap
of the tank and connections are made
with 3-in. pipe. I}, which may be of
any length ito suit the surroundings.
Abont 10 in. of the end of this pipe is
first filled with lead and cotled around
a l-in. pipe, F, & in, long, turning the
end out g0 a2 to receive the two elbows
and a short nipple.  When the enil iz
finighed the lead iz melted and ron out.
A =mall hole is drilled in the center
of an l-in. cap and placed on the end
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of the pipe, as shown at E. The hole
in this cap must correspond with the
center of the pipe F. It is necessary
to have a globe valve placed somewhere
in the }-in. pipe to regulate the flow of
oil in the burner, and also shut it off
when not in use. To generate it have
a little cup or can of some kind that
will hold three or four teazpoonfuls of
oil and fix it to hang just below the eoil
while burning,
1f one burner is not sufficient to heat
the work two may be connected on the
agme pipe with a tee, go they will throw
their blasts together.
e e
How to Remove Dirt from Exca-
vations

A contractor who is execavating the
cellar for a new skvseraper in Chicago
has hit upon a method of aveiding the
expense and effort of removing exca-

Removing [H¥rt from Excavations

vated material by mule power. 1t is as
simple as it is effective, and, of course,
the wonder is that no one thought of it
before.

The uznal way i3 to build an inclined
roadway into the hole, up which small
loads of dirt are dragged by double
teams, The new method avoids all this
by lifting the loaded wagon bodily out
of the excavation by means of a der-
rick and four looped eables, as shown
in the illustration. Each loop i3 passed
between the wagon body and one of the
wheels, between the spokes and over
the end of the hub. When each loop 13
securely in place the signal 15 given to
hoist away, and in a few seconds the
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whole outfit—2 cu. vd. of earth and e
big wagon—is lifted up through the
air and swings to the brink 20 ft. above.
A team is waiting to be hitched on and
draw the load away to the dump.
—— o g ==

How to Make a Heavy Drive Chain

The accompanying illustration shows
the construction of the parts to make
a heavy chain that will not break, One

| =51 - - -
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Making Heavy Chaln

part of the link iz made from J-in.
ronnd 1ron and formed as shown in
Fig. 1. The other part is made in the
shape of a U from § by 23-in. wrought
iron with a hole drilled through the
upper ends.  After placing the links to-
gether to form the chain a pin i3 in-
serted in the holes drilled through the
T-ehaped piece and riveted.

&

A Tool for Placing Axle Clips

The deviee iz made by using the
joints from an old buggy top. A hook,
A, is made on one end and a fork, B,
on the other. When closed the hook
should center in the fork. To place
the clip in position the device is ap-
plied as shown in the sketch.—Con-
tributed by P. E. Baolstad, Lake Mills,
Towa.
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A Folding Carpenter’s Horse

Not only when doing little jobs of
carpentering, but also in many other
operations, such
a support as il-
lustrated iz found
necessary.  This
horse iz an 1m-
provement  over
the ordinary stiff
affair in that it shuts together when not
in use, and g0 can be packed out of the
way, says a writer in New England
Homestead.

The horse is made of boards cut in
siripg, the two horizontal boards at the
top being hinged together. While in
use the ?E;.&‘ are kept apart by a long
hook, as shown in the sketeh,
e

Cost Reduced in Building Concrete
Walls

In some citiez the engineering prob-
lem of retaining and area walls to =up-
port and hold back earth banks is of
more than passing intercst. Concrete is
the most suitable material for the con-
struction of such walls and the aceom-
panying cut shows two stvles of design,
the ordinary P]:m and the reinforesd
wall. The reinforced construction i3
coming into general use on account of
itz strength and economy.

The sketeh shows in cross section two

walle of equal strength, while in walls
less than 10 ft. in height eeonomy would
not be effected, but in those extending
higher the saving is about 25 per cent,
even when the steel bars and the richer
mixture of eoncrete is taken into con-
gideration. The reinforeed wall here
shown is held in place by the earth fill
Tesling on the haze projecting back-
wards into the filling. This assists
very materially in  preventing over-
turning or tipping of the wall. The
face and back of the wall as well as the
projecting base are tied together into
one solid monolith by means of the em-
bedded steel bars.
B o I

How to Make a Goods Exhibitor

A practieal tinner of a western city
submits the accompanying skefch of a

Novel Exhibitor for Store

novel goods exhibitor for a hardware or
other store which is simple in construes
tion and ought to attract much atten-
tention, says the American Artizan. A
tin dram 20 in, in diameter and 28 in.
high, with =some top ornamentation, is
provided with a central shaft, a 2-in.
wide pulley above and a couple of bi-
cvele pedals attached, one each above
and below, A fan wheel 20 in. in, di-
ameter is then made and loeated above
a furnace register, the fan having a 13-
in. band iron support from above, and
a simple pulley, soch as is nzed asz a
gazh pullev, attached to ghaft as shown.
A light sewing machine belt iz used to
connect the pulleys. An upward flow
of hot air from the register operates



262

the whole deviee and causes the drum
full of goodd to revolve steadily and
with good effect. It is an ingenious
deviee and one that will attr.iLt much
attention.

L S

The Bursting Point of Flanged
Fittings

Recently a number of tests were
made on flanged fittings of the various
sizes to determine the average point at
which they would burst under hydraulie
pressure.  All ‘tests were made by bolt-
ing blind flanges to the openings of the
fittings and admitting water through a
small opening in one flange, says the
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required to rupture. 1f the thickness
of body metal is known, to determine
the bursting point m.ul’rml'.r the thick-
ness of the metal by the per cent of
tensile strengih and divide by the in-
side diameter. The bursting point be-
ing given to determine the thickness
of the metal, multiply the bursting
point by the |r||-]|||:;- diameter and divide
by the per cent of tensile strength. The
pereentage of tensile strength up to 12
in. in diameter iz 65; for larger sizes
use G0 per cent.

If the fittings are made of ferro-
steel, 33,000 1h. per square inch may be
'r_q]-:en as the tensile strength, and for
cagl-iron the tensile strength will aver-
age 22,000 lb. per sgquare inch.

4 Broke Like This 1 Like This

[

Ed Liks This

1 Like This 1 LikeyThda

1]

i Like This v Liks ‘This & Like This

SO

I Like This 3 Like This i Pipe Like Thia

0f 83 fittings and one piece of pipe tested to the bursting point by hydraulic pressore, the results
 Blustrated were obtained.

Valve World. Fach fitting was cast
with a key number for the purpese of
identifving the date and heat for com-
parison with test bars run out of the
same ladle. "Thiz gave a check against
any fitting which might show ﬂt'rength
or weakness beyomnid the aAverage.

When r:mki‘np: the fittings fnr these
tests no particular care was exercized
in the foundry, each piece being made
in the regnlar way.

By using these destructive tests as a
bazsiz a tule waz formmlated which,
when applied to flange fittings, can be
used to determine the L!1i1‘.i-:r1EF|F~ of
metal for & given pressure, or, the metal
being known, to determine the pressure

A Temporary Hose Substitute

A piece of ordinary hose was used to
clean out the waste pipe in my sink
when obstructed.  One day the hose
could not be found. For a substitute
hose T uszed one made from newspapers.
A guanfity of the papers was wrapped
around a broom handle, which formed
a hollow tube when the handle was re-
moved, Oue end of this tube was at-
tached to the faucet and the other held
over the ontlet in the sink. A string
waz wrapped around the outside on each
end and a few turns all along the space
between. It served the purpose as well
a3 the regnlar hose—Contributed by
Henry Rishing, Trenton, N, J.
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How to Make a Dry Food Hopper

The accompanying sketch shows how
to construct a dry food hopper from
which fowls may feed but cannot stand
in the food. The exact dimensions
must be followed in order to get the
real worth of it,
gays the Poultry
7| Keeper. Ground
|| feed or cracked
[lgrains work
equally well in
1

The boitom or
troogh is made 7
in, high with the
part projecting
in front $4 in. wide, while the length
may be optional. A board 44 in. wide
i2 nailed on the front of the trough
g0 1t haz a slant and dirt will work
away from the opening. A 1-in. piece
12 fastened to the edge of this, as=
shown, which will greatly aid in keep-
ing the dirt out. This will leave an
opening 4} in, wide across the front of
the hopper, from which the fowls mayv
feed. Om the ende of the trough nail
other boards and, extending above it
g0 that the fowls must stand in front
in order to get the food, which they
can get by standing on the 4}-in. nirtp
across the top of the trough.

e .
b *

How to Remove a Broken Tap

A machine tap should never be
rushed, and especially when taking a
deep cut, Cutting threads in wrought
iron, the metal
will form as
i | shown in Fig. 1.
The tap will ent
its entire length
if it iz turned
hig back frequently
to cut off this metal. Never turn a
tap by one handle of the holder, as
this will eause a eide strain that often
breaks it. If a tap is broken off flush
with the work the broken part may he
removed with a tool made as shown in
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Fig. 2. If it will not start, heat the
work with a phnnhEr'h torch.—Con-
tributed by Donald 8. Stewart, Waynes-
burg, Pa, '

& -y
L W

Home-Made Pneumatic Water
System

A party living some distance from a
city wighed to have a cheap water sys-
tem for his buildings and grounds and
he constructed a su-r*mssful one, a8
shown in the accompanying sketch.
Three barrels and a 20-gal. keg were
secured.  The keg wasz used for a hot
water tank in the kitchen connected up
in the same manner as connecting a
range boiler, The three barrels were
connected as shown by first removing

Poeumatic Water Supply

one head of each barrel in order to put
lock nuts, F, on the pipe. After re-
placing the heads two l-in. rods were
run through each barrel, as shown at
A, and a heavy washer placed on each
end with the nuis so as to hold the
pressure. The pipe E leads to a foree
pomp at the well and a check valve
iz placed in this pipe at D to prevent
the water being forced back into the
pump. The pipe G connects with the
house, chicken yards and the barn. A
bicyele pum? 15 used to supply the air
PTEESUTE ATu is connected to a bieyele
tire valve, which may be fastened in
any one of the barrels, as shown at H.
If all the connections are airtight it
will require air filling only once a
month, The water is pumped into the
harrels by a Torce pump, which may be
operated by hand or power.
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How to Erect a Line Shaft

The first operation of erecting a line
ghaft iz to lay off in =ome manner om
the ceiling beams or hanger planks a

POPULAR MECHANICS

clear the bottom plonger serews, in
hangers at mid-length of the sagging
line. By screwing the lower plunger
serew of each hanger frame—one frame
at a time—up cloze to the line the

line, Fig. 1, to represent
the center line of the
ghaft, or, more properly,
of the hanger feet direet-
lv above the shaft.

This line being marked |
plainly on the support-
ing beams or planks, the
holes for lag screws or
hanger bolts may be
bored. The work s
made eagy and its ac-
Curacy insured h}' uee of

a templet board having

holez to snit the hanger
feet and marks to indi-
ente  the ecenter line,
Placing the templet
board with its center line
in proper register with
the center ling marked on
the hanger beam and
fastening it by partlv-
driven nails, A, Fig. 2,
the bolt holes may be
bored gquickly and with-
out laying out.

Removing the templet
by drawing the nails
whose lLieads were left protruding, the
hanger bolts may be inserted, as shown
on the second beam in Fig, 2. On the
third and fourth beams the hanger
frames are up and held by the bolts,
which shonld not yet be get up t1g11t
says Power and Transmission. If lag
serews are used, the hanger frame must
be lifted and held while one or two
serews  are  entered. The  regular
hanger bolt, with thread and nut where
the lag =zcrew has a head, 15 a much
preferable thing for thiz work.

The hanger frames up, but without
the bolts tight, they are ready for
transverse alignment. To do thiz a
line may be stretched in any convenient
manner, Fig, 3, through the hanger
jaws, to represent transversely the shaft
center line, but lower, so as just fo

alignment is readily obeerved.  The
hanger feet may be tapped with a ham-
mer to move the frame either way, as
15 necessary to bring the center of the
lunger serew directly underneath the
e,  When so placed the supporting
bolts are st up, care being taken to
see that =uch tightening does not alter
the alignment. Then the plunger
serews should be run down to fill the
line perfectly, after which the opera-
fion of alignment may be repeated at
the other hangers, When this work i=
done the transverse alignment of the
shafting is assured, regardless of vary-
ing diameters.

Then the bases of the bearings may
be placed on the lower plunger screws,
either before or after the shaft 13 lifted
into place, Fig. 4. With the bearing
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caps placed, Iig. 5, and the upper
plungers screwed down, the line s
ready for vertical alignment by adjust-
ment of the plunger serews, as dictated
by the use of a level along the shaft.
With the four-way hanger the prepa-
ration of bolts to receive hanger iz
made in the same manner, but when it
comes to bolting them up they must
be put up as they are. The transverse
alipnment must be secured after the
shaft is in place, using a line to one
side, above or below the shaft.  Meas-
urements are made from the line to
the shaft in thiz case.

i

A Simple Etching Fluid

Prepare a fluid by using powdered
copperas and water, of which the gquan-
tity need not be more than a spoonful
of each. Clean the part to be etched
and, by warming it, apply a thin layer
of beeswax. With a sharp-pointed in-
strument write the name or make the
dezign desired through the heeswax
coating and cover with fine table salt.
Apply enough eolution to the =alt just
to make it wet. Let it remain until
dry and remove the beeswax with kero-
sene.—Contributed by Frank G. Lilja,
Indian Orchard, Mass.

Home-Made Foot Power Emery
Wheel

The accompanying sketeh shows the
design and construction of an emery
wheel| stand made by a ecorrespondent
of the Blacksmith and Wheelwright,
The belt wheel, P, is 26 in. in diamefer
with a 2-in. face and iz lined up with
a 2-in. pulley on the emery wheel shaft.
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A part of an old bicyele frame that con-
tains the hanger is used as the propell-
ing deviee. 1t is attached to the stand,
ag shown at A. Two bieyele chains will
connect the bieyele sprocket to the
shaft on which iz placed the large pul-
ley wheel, P. The upright pieces of
the stand are 2 by 2-in,, and the top
and middle rail are 2 by 4«in. material.
The frame is 8-in. wide and is mounted
on a 2 by 12-in, plank. The saddle of
the bievele is used for a seat.
————

Converting a Mower Into a Horse-

power -

A horsepower which may be used for
light work about the shop or farm may
b made Trom an old mower, Remove
the drive wheel from the opposite side

Horsepower Made from Mower

that containz the gearing. Turn the
frame of the machine on its side so the
main wheel shaft stands vertical and
bolt it between two 2-in. planks about
8 I't. long, to which are bolted. stakes
that have been driven in the ground.
Take the tongue of the mower and
clamp or bolt it to the drive wheel. A
truss rod should be fastened to the
outer surface of the wheel and to the
end of the tongue.

(ias pipe 18 wsed for a tumbling rod
which 12 slipped over the end of the
pitman shaft after the wheel has been
removed. A hole iz drilled through
both the gas pipe and the shaft and a
pin fitted loosely so the pipe may work
at an angle. The gearing is readv for
action and will need no remodeling.
The ratehet is left in the wheel g0, when
connected with machinery having a
heavy flywheel, the horses may be
stopped and the machinery run loosely
without interfering with the sweep.
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Fishing Tools Used in Drilling Wells
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When drilling tools become fast in a
well these tools are used to cut the rope
and fish them out so that work can he

! - b 4 F

X

1—Rope Knlfe Slaker 2—Rope Knife Jars 3—-Hook
Rope Knife 4—Horseshos Rope Knife 5—Trip
Rope Koife 4—Yalve Rope Knlie
7—Rops Spear

continued. The rope knives here shown
are used in eutting the drill rope when
it ie necessary to get hold of a drill
with a elip socket. They can be used
on & string of sucker rods, pipe or sand
line. When the latter is usnr{ the sink-
er and jars are necessary. The “trip
rope knife” is hest, because, when the
trip is set, the rope cannot be eut until
the knife strikes the rope socket.

The rope spears are nsed to take hold
of a broken cable or rope. They are
generally nzed with the jars and sinker,
the sinker heing placed above the jars
in order to give weight enough to foree
the gpear deep into the rope.

I 1

Another Tire Bolt Holder

The accompanying sketch shows how
an ingenious device was constructed by
a correspondent of the Blacksmith and

Tire Bolt Holder
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Wheelwright to hold a tire bolt while
turming the nut. This is made of §-in.
sift steel with a hard steel point in-
serted 24 in, from the hook end to hold
the bolt. It is about 18 in. long when
finighed.

&=

Fastening Clamp Bolts on a
Lavatory

A basin of a lavatory is held up by
three or four clamps fastened to the
glab hy bolts
leaded into holes
drilled in part
way, as shown at
B in the sketeh.
When these holts
loosen and come
out it is hard for the repairman to
lead them again so they will hold. To
make a good holdfast job drill the hole
through the slab as zhown at A, coun-
tersinking the top for the head of the
bolt.  After the bolt is put in place
the hole is filled with plaster.

How to Draw an Owal

Draw a horizontal line the length of
the desired oval and mark the ends A
and B. Bisect and mark the point C.

Drawing an Orval

From C draw a vertical line one-half
the width of the desired oval and de-
sigmate the end of this line D, Measure
from this point D a distance equal to
one-hall the length of the oval, or the
distance from A to O, back to the hori-
zontal line between A and C and mark
thiz point E. Do likewize from D to
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the line between C and B and mark
the point F. Drive pins in these points
E and F. If working on marble or
other material where the ping cannot
be driven, put a drop of hot sealing
wax on the place where the pin is to
be stuck, savs the Monumental News.
The wax will secure the pin for mak-
ing the oval and ean be removed with-
out damage to the stone or other ma-
terial. A small loop iz made in each
end of a thread to be placed over the
ping E and F. This thread must be
the exact length from A to B. By us-
ing a pencil pn]:ﬂ‘l strefeh the ztring
tight on both pins, making it take the
position as shown by the dotted lines.
Diraw a line from A, crossing 1D, to B.
Thiz forms half of the oval. Rupﬂﬂt

the operation for the other side.
B e

A Boiler Blow-0if Recording Device

The accompanyving sketeh will almost
explain itsell. By attaching a zmall
waler wheel on the blow-off pipe by
means of two tees, with branches at
anglez of 45 deg., and by direetly con-
necting a common bieycle -|:|L'uimm.tu'
to the shaft of the water wheel a read-
ing will be obtained from time to time
a7 the boiler i3 blown down., A litile
experimenting will enable one to learn
readily the approximate amount blown
down by subtracting the last reading
from the prwmluw O0e, SAVE 4 COTTe-
spondent in Power. For instance, if
while blowing down 5 in. of waler the
Hpﬂﬂllr}]ﬂe‘tdj]‘ has run from 1040 fo TOO it
will indicate that the speedometer has
to swell its fizure by hl}lfil in order to
Inwer the boiler level &
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Repairing a Cracked Cylinder

The sketch shows a gas engine evl-
inder that was cracked by lighting gas
under the water jacket to remove the
frost,  The re-
pair was made
by putting stay
boltz in the emd
of the eylinder
with counter-
sunk heads, as
shown at A, and
long bolts run-
ning through
the water jacket az shown at B, zays a
correspondent  in Gas  Power.  The
crack in the cvlinder was closed by
drilling, tapping and putting in soft
iron plags., as shown at O, allowing
enough room to head them over, then
ili!tw and scraping to make smooth
enough for the piston to pass over the
crack.

&
i

Size of Soil-Pipe for Dwelling
Houses

The reazon for the general retention
of the 4-in, @oil pipe stack as the basis
for amall residence installations iz that
the plumbing laws in many cities have
named that size as the arbitrary stand-
ard for a water-closet connection, Nat-
urally a small eity or town econtemplat-
ing the framing of a =anitary code
makez inguiry into the plumbing laws
and procedure in larger and healthier
cities,  The surrounding villages and
towms omulate the neighboring cities in

Blowing Off a Bailer
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the endeavor fo get what iz considered
the best. The result has been the al-

Hatisfactory 3+-In, Soll Plpe System

most general aceeptance of the 4-in.
gize as the only proper size for a water-
closet connegtion,

Some time ago a person wanted ad-
vice regarding the placing of a bath-
room next to a front bedroom and over
an aleove in the parlor. There was a
4-in. stud partition available for a soil
stack, and the owner positively refused
to allow the marring of the finizh in
the parlor in any way., After some con-
gideration and a talk with the plumb-
ing inspector it was decided to use a
J-in. wrought pipe i the partition and
to connect it at the bottom with a 3-in.
east-iron soil pipe, which was in turn
connected to the 4-in. house drain. The
customer had misgivings and raized ob-
jections on account of the novelty of
the thing. The job haz heen doing ex-
cellent service for a number of years,
eayz A correspondent of the Metal
Worker, (Mher jobs of that character
have zince been installed where allow-
able. In one case the 3-in. pipe runs
hovizontally 14 ft. hefore entering the
eoil stack,

Stopping a Leak in a Gas Hose

Recently the gase hose connecting a
hot plate sprung a leak and by apply-
mg a lighted mateh the seam was
found to be about 3 in. in length, The
repair was made guite easily by apply-
ing two or three coats of shellae var-
nish.—Contributed by A, W, Graham,
Chicago,

MECHANICS

Combined Boring and Threading
Tool

The illustration shows a combination
boring and threading tool that may be
used to good advantage on some kinds
of work, saye Ameriean , “achinist,

The back part of the lool, of which
the skefch is the top view, is ground to
be uzed as a boring tool with the lathe
running backward, and the front part
for threading. 1T & number of articles
are to be bored and threaded by using
a common lathe it is necessary to have
two tools and make {wo settings for
each piece, and caliper the thread ani
hale for each one chased and bored,
Two stops are used for the tool slide,
one i the back and one in the front.

This makes it only neceszary {o be sure
the first iz right and the others will
be: duplicates,  The stop for boring was
made &0 it would swing back: when
the hole is bored to size, it is underent
at the back to allow the thread to run
ont. This tool i3 especially adapted to
brass work,

i &
- -

Automatic Shut-0ff for a Gas
Engine

A simple device for shutting down
the gas engine when the jackel water
supplied to the eyvlinder faila to flow s
described by the Engineer. The jacket
water is discharged throwgh a pipe out-
doors and the stream from this pipe is
canght in a bucket which is suspended
by & eord passing over a pulley. The
hottom of the bucket is pierced hy a
hole which iz about } in. in diametor.
So long as the water discharges from
the jacket the bucket will be kept full
and running over. Tf the flow of water
ceases the bucket will empty throngh
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the small hole in the bottom and the

cateh, A, will be thrown downward by

the spring, B, allowing the weight, W,

to fall and cln g the shut-off cock.
ek e

How to Orind Formed Cutters

The nsual method of grinding formed
cutters is to use the flat side of the
etmery wheel, I the aperator will troe
the beveled side of the wheel so as to
make it perfectly straight and then ad-

Esncey Whiil

Grinding Formed Cutters

just hiz machine so as to bring this
beveled zide radial with the center of
the cutter he will not be hall so liable
to draw the temper of the teeth and
will get hiz cutter ground in less than
half the time taken if the flat side of
the wheel has been used, save the
Ameriean Machinist, The sketeh will
explain itzelf,

To use the flat side of the emery
wheel in grinding the wheel =oon be-
comes glazed and heatz the edges of
the cotter very quickly, leaving the ex-
treme cutting E'tl,?.'e 60 soft that it will
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make onlv a few cuts before 1t needs
grinding again.

I
- L

Home-Made Jewelers' Riveting Tool

“I have been using a home-made tool
for many vears and I never saw one like
it,” days a correspondent of the Key-
stone. It is a jeweler's riveting tool
made from a common heavy wall hook,
ag shown in Fig. 1, with the hook eut

Jewelers® Eiveting Device

off and bent as shown in Fig. 2, leav-
ing the horizontal bar abont 3 in. in
-[urigl:]l. The vertical drop end 1=
serewed tightly into a vise, as shown
in Fig. 3, leaving the horizontal bar
about 4 in. above the edge of the vise.
When struck with a hammer at the end,
B, it exerts great riveting power upan
any t]'lll'lp; held at the point A, I-1Z|l_.l'|_, for
ingtance, as a watch chain -w.m-l

i i —
Speed Indicator Attachment for
Shafts Without Centers

Oeccasionally shafts are cut off and
nsed without centering holes drilled,
which leaves no place to insert the
equare-pointed end of the indieator to
obtain the speed.
A little  deviee
can he made by
USing & Comimon
cork about 14 in.
in diameter on
the large end and 13} in. long, around
which is placed a piece of 3-in. =ingle-
ply belting, ceme-shaped, to fit over the
end of the shaft and to receive the
pointed end of the indicator. The helt-
ing iz fastened to the cork with a few
tacks and the edges held together by
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wire lacing. The pointed end of the
speed indicator is placed in the cork
and the cupped end over the end of the
ahaft.

et e —

Correct Piping for Automobile
Lamps

The cause of lightz acting badly on
automobiles is nsnally due te defective

POPULAR MECHANICS

a thread in these holes with a }-in.
tap. In these holes we screwed in
tightly 3-in. plegs made from iron
that was as soft as possible. They were
then ent off close to the casting, leav-
ing only enough metal to allow a little
riveting,  When the four plugs were
in we riveted them with u}iighl: ham-
mer and then took off the f:'!arrtp. Holes
wore drilled all along the crack and
plugs put in as before, and the whole

piping. Many of the
complaints are traced to

" O LEFT LAHP |

water collecting in the
tubes and forming a trap
through which the gas

TG TRAF

cannot: pass freely. i . eg
Where Tubber tubing is A3 BALS e R .
used and conmections

made only when lamps
are in use it is a nuisance

LEFT LAHP
-

RIGHTLAMP
=

rEame

when in a hurry, eays
Motor Age. The accom-

2P S

panying diagrams show

a aystom that bas been used with much
specess,  Any repair man can  make
um] install this at h!i,l:ht expenee, b
ing careful fo have all pipes pitch down
to drip-cocks. The pipe to each lamp
ghould be independent, except at the
trap, and gas from the generator shomld
enter the trap below the piping to the
lamps.  The drip-cock should be
opened at least onee a week and the
pipe should be fastened securelv to the
frame &0 as to prevent chafing,

A
w

How to kepair a Cracked Water
Jacket

A correspondent in Gas Power re-
lates in the I'c:]]un'ing how b nrl]uirl:c]
ong of the worst cases of a cracked
water jacket: “With a file we took off
the edge or corner of the head and
also the edge of the loose piece, which
was entirely Temoved by the frost.
Then we took a elamp and put the
loose plece in s place m the head

and held it there by clamping, We
then used a -in. iron drll and
drilled three or four holes in  the

erack at different places and tapped

Correct Piplng for (as Lamps

crack was riveted over uniil all the
different plugs looked like one piece.
Az the crack had been countersunk by
filing off the top edge, the head was
easily filed smooth, and after it was
repainted no one ecould =ee where the
crack had been exeept by taking off the
head. It i2 sometimes necessary to
hammer a liifle piece of copper wire
info the crack which is left on the face
of the head, 20 as to prevent leaking
alomg the ]hu_hmg

& e

Duuhln—LEpp-ed Crucibles

The use of double-lipped graphite
crucibles iz looked upon with dislike by
aomie hrasgs foundries, while others con-
tinually use them. Opinions may dif-
ler, but there are many instances where
the double-lipped crucibles are advan-
tageous.  Flacks may be poured more
rapidly and with greater certainty, says
the Brass World. The beneh molder,
for instance, has his flasks set npon a
epill trough and the erucibles are car-
ried hetween two rows of flasks, If a
erncible with two lips i= used, the flasks
on one side of the trough are poured
and the molder simply changes his own
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position to the other side of the spill
trongh and the crucible, tongs and help-
ers remain 1n the same place o pour
the other side. The crucible = ready
for pouring on either side and the dan-
ger of disturbing the flasks iz avoided.
A double-lipped crucible costs no more
and is always ready when wanted.

Making Umbrella Handles by
Electro-Deposition

Umbrella, cane or parasol handles
may be made succeselully by the depo-
sition of copper upon a soft metal
model until a sufficient thickness has
been obtained, and then melting out
the model or —
core. A handle [T
of copper suffi-
ciently stiff for
all purpozes and
very light is
thus obtained.
Patterns may be
copied which
could not be cast in soft metal or made
from stamped shells. By soldering
various soft metal parts together =o
that underent designs are produced,
exceedingly beautiful handles may be
made. They could not be made of
golid metal in any other manner, says
the Brass World. :

The method followed for the pro-
duetion of these handles is first to cast
the pattern or model of any soft metal.
A mixture of lead and antimony in
the following proportionz answers well
and iz used for this purpose: lead 87
lb., antimony 13 b, If difficulty is
experienced in running the mixture
into the thin or difficult patierns, then
a few pounds of tin may be added to
each 100 lb. of the mixture,

An “ear” is east on the model as
shown in the sketeh in order to allow
for holding it in the solution while
plating. After the casting has been
made and the fine trimmed from it,
it iz cleaned in the lye kettle and
immediately placed in the plating
bath. The suecesz of the whole opera-
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tion depends wpon a smooth ecopper
daposit, |
————

A Concrete Pipe Culvert

The accompanying sketch and fol-
lowing description of a double culvert
appeared in Engineering News, and
the culvert was constructed by George
M. Cushing at Moca, Santo L‘lmmngu
The railway from ":untm,..#n to Moca is
ahout 20 miles long and is not a diffi-
cult piece of construction. There are
geven bridges of from 50-ft. to ¥5-ft.
spar and many large culverts. All of
the culverts and hrulgﬂ abutments have
heen built of concrete.

For pipe eulverts cement pipe 18 in.
in diameter, 3 ft. long and 34 in. thick
wasz made, using Portland cement and
bank gravel. About 4,000 ft. were
macle,

T"he ]Jflm]ac:-]gu of vitrified ]‘riilt_- 15 Trom
alt to T4 per cent on account of the
many handlings and the erude manner
of transportation after leaving the
United States, =0 that the manufacture
of these cement pipes made a great zav-
ng.

It was decided to make the 18-in.
pipes in two parts, uzing one-half for
invert and the other half for the arch.
The #ide walls were built of brick. The
native brick are of very poor quality
and to strengthen them they were
soaked in Portland cement grout. They

Cross Section of Concrete Culvert

were only used as a side lining and
were built up first. taking the place of
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lagring, the concrete being  placed
against it. Thiz colvert 1s located be-
tween very high and steep banks some
35 ft. below the grade and 1s about 100
ft. long. The retaining walls at each
end were laid in conerele against a
brick facing, the brick being treated as
in the side lining.

Heating an Amusement Hall with
a Portable Pipe

In a certain place where an amuze-
ment hall was above a large storeroom,
and when laying plans for heating, the
question arose how to heat the hall? A
© supgeestion was made by a correspondent
of the Metal Worker to place the fur-
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Hesting Amusement Hall

nace in the cellar as near the middle
of the store as possible and run 2 16 or
18-in. pipe up to a 20 by 24-in. regis-
ter in the floor. Then place m the
floor of the ball, immediately above, a
regrister of the same size, arranging on
the ceiling below Tor an opening which
will accommaodate a round pipe of the
same size as comes Trom the heater,
This pipe can be stowed in any con-
venient place in the store until it is
needed, and then by pushing it up to
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the opening left in the ceiling of the
store 1t will make a direct connection
with the hall register when it setz on
the register in the firet floor without
making any tighter connection at the
bottom than suggested. If it i=s aleo
desirable to heat the lobby it is a sim-
ple matter to earry a 9 or 10-in. branch
from this vertical pipe over to the lobhy
and connect with a smaller opening un-
der the regizter in the lobby.

If the furnace is to heat the hall
occnpied by peaple the air supply should
be taken from the outside, though this
may not be neeessary for heating the
store, which will be occupied by few
people, and which will have the air
changed frequently by the opening and
closing of doors, and arcangements can
be made to take the air supply to the
furnace from the store floor when the
hall iz not occupied. A ecombination
supply duet with suvitable damper, as
shown in the sketch, will dizspose of the
air supply question.

. k. BT, ——

Tool for Removing Gauge Indicators

Some engineers may have experi-
enced difficulty in removing the indi-
cating needle, or pointer, from a steam
gange. A tool may be made from a
piece of bronze, as shown in the sketch,
which will be more efficient than a
serewdriver, says a correspondent in
Power. A %-in. hole is drilled in the
topmaost tongune and tapped for a }-in.
serew.  The bottom tongue iz slipped
under the pointer, the end of the screw
placed over the point of the pin, and
the screw turne«.’i'. This will remove
the pointer without trouble.

Removing Hands en a Jauge
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Amateur Mechanics

Photographs in Relief Easily Made

Reproduced from a Rellel Photograph

Relief photographs, although appar-
ently a dﬁﬁcult operation, m“jfhhu E‘Elﬂe
by any amateur photographer. The
negative iz made in the usual way and
when ready for printing a pesitive or
trangparency is made from if in the
same manner a8 a lantern slide or win-
dow transparency, says the Sketch, Ton-

don. Use the same size plate as the
negative for the transzpa . To
make the print in relief place the posi-
tive in the frame first with the film side
out and the negative on top of this with
the film side up in the usnal manner.
Put in the paper and print. This will
require a greater length of time than

Copyrighted material
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with the ordinary negative on account
of printing through double glass and
films, In using printing out papers
care should be taken to plaee the print-
ing frame in the same position and
angle after each examination. The
print i treated as any ordinary print.

———————

How to Make a Wireless Telephone

A noted French seientizt, Bourbouze,
was able to k up communications
with the outside during the siege of
Pariz by making practical application
of the earth-currents. The distanee

S |1
A Tl
Details of Wireless ‘Phone lnstallation

covered is said to have been about 30
miles. Another scientist was able to
telephone through the earth without
the aid of wires. Nothing, however, has
been made public as to how this was
a-rmmpliahei

It 18 my object to unveil the mystery
and to render this field accessible to
others, at least to a certain degree, for
I have by no means completed my re-
searches in this particular work.

In order to establish a wireless com-
munication between two points we need
firat of all a hole or well in the ground
at each point. In my experiments [
was unable to get a deep well, but the
instruments worked fine for a distance
of 200 ft. using wells about 25 ft. deep.
As in ordinary telephone lines, we re-
quire a transmitier and receiver at
each point. These must be of the long-
distance type. I a hole is dug or a well
ig found suitable for the purpose, a cop-

POPULAR MECHANICS

per wire is hung in the opening, allow-
ing the end to touch the bottom. To
make the proper contact an oval or
rounid—but not pointed—copper plate
ig attached to the end of the wire, If
a well iz wsed it is necessary to have
a waterproof eable for the part running
through the water. The top end is at-
tached to the telephone transmitter and
receiver, as in the ordinary telephone,
to the batteries and to a zinc plate
which iz to be buried in the earth a
few feet away from the well or hole,
and should not be more than 1 ft. un-
der the surface.  Four cells of dry bat-
teries are used at each station.

Both stations .re connected in the
game way as shown in the sketeh. This
makes it possible for neighbors to use
their wells as & means of communiea-
tion with each other—Contributed by
A, E. Joeren,

—_———— - - p—

How to Make a Life Buoy

Any boy may be able to make. for
himeell or friends g life buoy for
emergency use in a rowboat or for learn.
ing  to  swim.
Parchase 1§ yd.
of 30-in. canvas
and cut two cir-
cular pieces 30
in. in diameter,
alzo  cutting a
round hole in
the ecenter of
them 14 in. in
diameter, These two piecez are sewed
together on the outer and inner edges,
leaving, a space about 12 in, in length
unsewed on the outer seam. Secure
gome of the cork wsed in packing Ma-
laga grapes from a grocery or confec-
tionery store and pack it into the
pocket  formed between the szeams
through the hole left in the outer edge.
When packed full and tight sew up
the remaining space in the zeam. Paint
the outside surface and the seams well
with white paint to make it watertight.
—Contributed by Will Hare, Petrolea,
ot
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A Home=Made Microscope

A great many times we would like
to examine a seed, an inseet or the
fiber of a piece of wood but have no
magnifier handy. A very good micro-

- 1] seope may be made
| out of the bulb of a
broken thermometer,
Empty out the mer-
cury, which is easily
done by holding the
bulb with the stem
down over a lamp or candle. A spirit
lamp is the best, as it makes no amoke
and givez a steady heat. Warm the
bulb slowly and the mercury will be
expelled and may be caught in a tea
cup. Do not heat too fast, or the pres-
sure of the mercury vapor may burst
the glass bulb, eantione the Woodwork-
ers’ Heview. To fill the bulb with
water warm it and immerse the end of
the tube in the water. Then allow it to
cool and the pressure of the air will
foree the water into the bulb. Then
boil the water gently, holding the bulb
with the stemh up; this will drive out
all the air, and by turning the stem or
fube down -and placing the end in
water the bulb will be completely filled.
It iz surprising how much can be seen
Ly means of such a simple apparatus.

& &
¥ *

A Movel Electric Time Alarm

All time alarms run by clockwork
must be wound and set each time. The
accompanying diagram shows how to
make the connection that will ring a

bell by electrie enrrent at the time sct.

without winding the alarm. The hell
18 removed from an ordinarv alarm

Electric Time Alarm
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clock and a small metal strip attached,
as shown at B.  An insulated connec-
tion is fastened on the clapper of the
bell, as shown at A. The arm holding
the clapper must be bent to have the
point A remain as close to the strip B
as possible without touching it. The
connection to the battery is made as
shown,  When the time set for the
alarm comes the clapper will be moved
far enough to make the contact. In
the eourse of a minute the catch on the
clapper arm will be released and the
clapper will return to its former place.

&
L L

How to Make a Phonograph Record
Cabinet

The core, Fig. 1, consists of six
ht-l‘ilPa of wood beveled so as to form
#ix equal sidez. The strips are 3 fi.

Fig, 2
Phonegraph Wax Record Case

long and 3 in, wide on the outside
bevel and are nailed to three blocks
made hexagon, a2 shown in Fig. 2, from
#-in, material. One block is placed at
cach end and one in the middle. A
}~in. metal pin is driven in a hole bored
in the eenter of each end block. The .
bottoms of the pasteboard cases, used
to hold the wax records, are either
tacked or glued to thizs hexagon eore,
as thown in Fig. 3, with their oD
ends ontward.

Two circular pieces are made of such
n- dimmeter a2 will cover the width of
the core and the cases attached, and
extend about 4 in. ‘each side. A 1-in.
hole iz bored in the center of these
pieces to receive the pins placed in the
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ends of the core, Fig. 1. These will
form the ends of the cabinet, and when
laced, one on each end of the core,
Eeav_v building paper or sheet metal is
tacked around them for a covering, as
chown in Fig. 4. A small glasz door
i made, a little wider than one row
of cases, and fitted in one side of the
covering. The outside may be painted
or decorated in any way to suit the

builder,
el fp———

Experiments with a Mirror

Azk your friend if he ean deecipher
the sign as illustrated in the sketch,
Fig. 1, which you pretend to have read
OVET thc shop nf an Armenian zhoe-
maker.

‘LAURLE DA AlbE

hregr

OICE—OXHIDE

l"a,Pgr

Fig &

He will probably tell you that he is
not conversant with Oriental lan-
guages,  He will not believe it if vou
tell him it is written in good English,
but place a frameless mirror perpen-
dicularly on the mysterious script,
right acrosz the quotation marks, and
it will appear az shown in Fig. 2. We
understand at once that the reflected
image is the faithful copy of the writ-
ten half.

With the aid of a Tew books arrange
the mirror and the paper as shown in

mirror, at a distance of 2

FOPULAR MECHANICS

write anything but zigzags, says Sei-
entific American.

Another experiment may be made by
taking an egg shell and trimming it
with the gcizzors 20 ag to reduce it fo a
half ghell. In the hollow bottom rough-
ly draw with your pencil a cross with
pointed ends. DBore a hole, about the
zize of a pea, in the center of the cross.
Place yourself so as to face a window,
the light falling wpon your face, not
upon the mirror which you hold in
one hand. Close one eye. DPlace the
shell between the other eye and the
or 4 in.
from either, the concavity facing the
mirror as shown in Fig, 4. Through
the hole in the shell look at the mirror
as if it were some distant object. While
you are &0 doing the concave shell
will suddenly assume a strongly con-
vex appearance. To destroy the illu-
sion it becomes necessary  either to
open both eves or to withdraw the shell
away from the mirror. The nearer the
shell to the mirror and the farther the
eve from the shell the more readily
comzs the illusion.

e

R

Miniature Electric Lamps

After several years’ research there
has been produced a miniature electric
bulb that is a great improvement and
& decided departure from the old kind
which uszed a carbon filament. A me-
tallie filament prepared by a secret
chemical process and suspended in the
bulb in an S-shape iz used instead of
the old straight span. The voltage is
gauged by the length of the span. The
brillianey of the filament excels any-
thing of its length in any voltage.

Fig. 3 and ask vour
friend to write anything
he choozez, with the con=-
dition that he =hall =see
hig hand and read the
seript in the mirror only.
The writer will 'E]I'(Ihﬂl]‘ll_‘:'

no farther than the
firet letter. His .hand
seems to he struck with

paralysis and unable to

Bxperlmenting with & Mirror
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Of course, the filament is not made
of the precious metal, radium; that
simply being the trade name, Heow-
ever, the filament is composed of cer-
tain metals from which radium is ex-
tracted.

MECHANICS
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Drowning a Dog's Bark with Water

The owner of two dogs was very
much annoyed by the dogs barking at
night. It began to
be such a nuisance

Types of "'Radium'* Lamps

The advantages of the new bulb are
manifold, It gives five times the light
on the same voltage and uses one-half
of the earrent econsumed by the old
carbon filament, One of the disadvan-
tages of the old styvle bulb was the glass
tip, which made a shadow, This has
been obviated in the radium bulb by
blowing the tip on the side, as shown
in the sketeh, so as to produce no
shadow.,

b

How to Make a Magazine Clamp

Thiz device as shown in the illustra-
tion can be used
to hold newspa-
pers and maga-
zines while read-
ing. Two pieces
of wood are ent
a3 chown, one
with a slot to fit
over the back of
4 magazine and
the other notehed
to serve as a clamp. The piece, A, may
be slotted wide enough to insert two
or three magazines and made long
enongh to hold several newspapers.

A eolor resembling pewter may be
given to brass by boiling the castings in
a eream of tartar solution containing a
small amount of chloride of tin.

—| P f—-| that the throwing
—rte—e—le—1 of old ghoes and
— = empty bottles did

l

not stop the noise
The only thing that
seemed  to put a
stop to if was water,
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Water Treatment for Dog's Bark

Being on the third floor of the house,
and a little too far from the kennel to
throw the water effectivelv, a mechan-
i=sm was arranged az shown in the
sketeh,

A faucet for the garden hose was
directly helow the window. An 8-in.
wooden  grooved pulley waz  slipped
over an axle which had one end fitted
o the handle of the fancet. A rope
was extended to the window on the
third floor and passed around the pul-
ley several times, thenee over an iron
puiley fastened to the wall of the house
and a weight was attached to itz end.
By pulling the rope up at the window
the large pulley would turn on the
water and when released the weight
would shut off the flow. The nozzle
wae fastened =0 a2 to direct the stream
where it would do the most good.—
Contributed by A. 5. Pennoyer, Berke-
ley, Cal.

—

The average eost of supplying 1,000,
00 gal. of water, based on the report
of twenty-two cities, is $92. This sum
includes operating expenses and inter-
ezt on bonds.
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If you have had the experience of
trying to hold a chart on a windy day,
or in the rain, you will be able to ap-
preciate the handy little contrivance
here deseribed. The device consists of
a box about 3 ft. long, 1 ft. wide and 7
in. deep, with a plate-glass top, beneath
which 15 fastened the chari, on two roll-
ers, just as the film is placed on the
rollerz of a camera. On an extended
cruise the charts may be pasted together
before the start in one long strip, so
that the charts may be rolled along
1:nnlinu:.:-mal_-_.- as the cruise Prigresses,
and the particular part of the chart
which is needed is always before the
navigator's eyes.

MECHANICS

The rolls may be made of almost any
diameter, but a size of at least 2 in. will
b found better than if the diameter be
made as small, say, as an ordinary
window-ghade roller. This 15 because
the paper of the charts iz zo atiff that
it is liable to spring off the roller, if it
be too small, wff:em held by the thumb-
tacks.

The rollers are held in the box by
round-ended  knobs, with their ends
stuck into the ends of the rollers, These
knobs are used to turn the rolls in
either direction, as may be necessary.
In order to keep the chart taut under
the glass, so that it can be read clearly,
springs are fitted to hold the rolls up
against the glass top, and this gives just
elmugh Iriction, so that the mlﬁ may be

— i
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New chartz can be placed on the roll-
ers at any time by taking ount the roll-
ers and uttathmc, to them the new chart
by the use of four ordinary thumb-
tacks, saye Motor Boat. Then merely
wind the chart on the rollers and place
them back in the case.

To explain the method of construc-
tion, as illustrated, the sides of the box
are § in, thick. For a nice job nze ma-
hogany, but pine, cedar or anv other
wood will answer the purpose.  The hot-
tom is made of 1-in. material, and is
made removable by being attached fo
the side with hooks and eves or with any
one of a dozen or more different styles
of spring catches, such as those used in
CHIMETAS,

Details of Home=Made Chart Box

turned easily, and still not be loose
enough to let the charts unroll or sag.
To pruﬂde evenness, as the charts in-
crease in gize on one roller and decrease
on the other, the axle of the turning
knobs must be put through oval-shaped
holes or elots, so"az to allow the rolls
to move up and down.

The glass top is held by a rabbeted
frame, set down over it and screwed or
hradded fast to the sides. Scuppers
should be eut throngh this frame to al-
low the water to run off the glass in
wet weather.

This chart box can be built by any
one posseseed of a little ingenuity, and
it will be found a very handy affair.
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This is a Warning Against Damage to Your

Woodwork, Furniture and Floors

part of the stain—possibly, vou
can take it all pnt=but the table
linen ey be ruined,

That's efwars the trouble with
afd vswalns""—you never  know
whether they're in o stav, of in
toe coma out, or partly siay in
and partly come out,

When youw want to el any
fabric properiy—you dye it,

And this is every Lit ns gl
judgment in regard to the wood-
worlk, furpiture and foors of your
home as it iz 4o your dresses amd
= thing=.

Most wood and varnish “staing’’ are made of sucheheap, poor
analineorcoloring matier that they smudge over the grain of wood
ad hide all its beawiy because the color partlcles are tos conrse
to penetrate the pores=thus they show "|-.=||.15," light and dark
spots and streaks, and they “rub off™ on your hands and clothes,

KMow when you once get wood sfedsed—maybe you can “dao
something with it™ to cectify the error and mayhe you can'i—
it's better not 1o dfake chances—particularly when it de's
HEEFTLTFY,

Johnson's Wood Dyes are really deer=—not mere stalns—
Johnzson's Wood Dyves deeefop the beautiful grain of wooed,
agcentuating the high lHghis and low lights, becapse we uze
the finest and most expensive rolors—ealors which we must
import hecauso their ecrual cannot b= obatained in this country,

And Johnson's Wood Dyes actually cofer the wood decpiy—
hecanse they possess a 'pi:-f‘:l:l]"l:l.r penetralive power dige ta the
use of a liguid vehicle which we have found 1o be to the
chemistry of wood finishing what “lgnolin'' 2 to oedicine—
the greatest “pore penetritor.™

That is why Johnson's Wsned Diyes pive an L1:||.|.-r:|1:|ri1-rd rich-
ness of tome and permanency—and 4 pecfectly even textiure
which will not rub off.

Many manufacturers combine stain and rersind in “varnish
gains.”"

Years ago, an advertizsing man suggested that we pul up
such a preparvation, ealling it Johnse-lac, Wa wouldn't do bt
becauvse we Enow that all stalns and varnishes, shellacs, hard
ails and gimilar preparations are nothing more than ser fee coat-
ers, which mask the beauty of the wond and make wondwork,
furniture and Aoors 8 conztant source of care and erouble.

It iz simply impossible for such preparations to give the

EACH-JUICE will serfe your table
linen—probably, vou can take out

soft. smooth, artistic effects of Johnson's
Artlstic Wood Finlshes, becanse warnish
and shellac and hard oil are too “thick to
penetrate the wood, and =0 they most re-
main upon the surface to sfee white marks
with every seratch and scrape and show
the white wood where worn through,

Thore are other good ressons against
ataing and wvarnishes and shellacs—ihe
seificipal objection being that “shiny’ wood
I‘n:iul: iz a gpood way to make evervihing In
the home lock cheap and ugly—even fine
plancs are being glven a =dul!” finlsh_now,

Tle anly modern finish - that- will ned
acealcl and mar and show every heel prim
like varmish, hard oll and shellac, and will
not eatch and hold dost and dire like ordi-
nary furniture and foor wax, is Jobngon's
Preparcd Wax.,

Tlhis ia becauwse Johnson's Prepared Wax
eantaing H per cent more of the hard and
very costly polishing wax than any other
wax on the market—thuos it covers a fifth
more space and cen be brought to the most
beautiful and lasting polish with the least
labor

And the liberal percentage of hard wax
ennlxles yvou to sccure a rich, subdued satiny
gurface Impassible wich any other finish,

Whenany part of ashellaced or varnished
surlace becomes worn or marred it is naces-
gary to refinish the entire surface but Joln=
gon's Prepared Wax i3 so hard that any
parct of itg surface may be rewaxed without
ghowing any “lapping”—ihus you can caslily
keep everything in perfect condition.

We want to send you, with ouwr compli-
ments, a4 very bhandsome and interesting
48-page, illustrated book which tells youn
abowt “The Proper Trenmment for: Floors,
Woodwork and Furniture,'' In detall.

2, C. JOHNSON & 50N,
Station P. A, 4 Racine, Wis.
vhe FHeod f-".r'.r.:';r.-!r;'.rg‘f Aladhoridies,""

JOHNSON'S WOOD DYVES
Ml the Avitistic Calering af Al Woods"™

in the following shades:

N IM<Light Unk

KN IS —ark Oak

W 15— M e Ok
Fooy 1= eathered Ok

B 1i0—Manllla Onk

PR

B, 1B—Tight Mahngany
Mo, 18— Emrk Slahogasy
B, 10— Oak

Fu, 151—Moem Gireen

i lAl—Brown Waathered Oak Moo 12—Foreat Green
Koy IBe=Lireen Wenthersd {nk 0, 172 Flemish Cak
N, 17F—Br. Flemish Onk

Half Flnte, 3o | ints, Ii-I:l-:| Guarts Bo—ak your pain?
e

THERE ARE

KO SUBSTITUTES FOR

IAIMNCADE

Woop FINISHES

JUT

IINNAVINNY

FOR FURNITURLE, WOODWORK AND FLOOR3

Plegze Merflor Populer Mechomice



MOTOR BOATING HAS BECOME
A GREAT NATIONAL PASTIME

Thousands of New Craft Being Built This Year--The Cheapest
and Best of All Out-Door Sports

Specd Boat “*Oeneral,’'” Time 2:04; Go=Hp.

HOTOR BACER OF LONG AND MNARBROW DERIOW.—
The meofor rnciog bont  ““Greporsl,™  which 18 Fr.qummr
a racing shell, madle n = @ on §r8 fArel ekl of one mille
Im 2:0.  Te lemgth I8 3% Ct. 10 im, over all, with a heam
of 4 Ft. 2 In., amd §& cigoippsd welth 8 4000 hpo engiee,

i
*

FABT CEVISING MOTIDOE BOAT.—The “Grariing' I=
e af the Tastest crnising mntor bosis io the world, havs
ing won the tme prize I the 200-mile pace on Loke Erie
lngt August. The ] vwoel by 0. J. Malford, nnd ia
& hlz, Weavy, seaworthy crodeer, 66 £t long, 115 i, Beam.
Ahe iR eqoipped with three 40 hpe, deylinder engines, and
althenigh  Jeslgeed for a eafe, éomforfable erolsing boat,
has develo A epepld of 15 eiles &B hour, amid crolses
mt n smtendy apees] of 158 miles—Ry conrtesy of dray
Elstor Cao,

THE S5FORT OF MOTOR BOATING.
By Willlana M. Bayless, Jr.

Hislory = ellonl a# be whetlier wogig Caln and his
er Abel stuck on em madt cn n chip, afzlng &
lenf thereto for n osall, ood with the motive power of t
Iumgs small ernft meross @ convenbent  poddle;
Bpt certaln It k= fhat Beating, bBatl ns a8 vosation and s@n
avocalln, extemls far back o tlee ifaney of the warld,
Apd from the tlme the old Viking, Lief Erfckson, bat
anid =alled his craft across to ihie shores of New Englond,
down to the [etest spesl feat of the small gasoline noto
Tniak of today, boating Bas Leld the Interest of the human

T,

Large sachte, both sdeasm mmd =all, bove alwayae been the
Iaxury of the clasaEs palher (han (he maeees, aml even wpE
to n yenrd o the =mall power bt eonld nog be

imlulped In exoept by men of means, The molof boal of
twenty yesr# aps wad eliber s mindsture @leam =hip of A
naphihe launch, nnd both closses were cxpensive he
intricney of their propeiilng machinery, = the Intter at
least was axpensive In marive foel.

The advent of the so-called goscling sngine has mobe-
clally changed the aspect of (these conditioee, and boating
umiler F n®g mow beep pial within the meach of the
mam of moderate means.  Thi= bas been accomplished by
the passline engioe operated by the exple=ions of & inlx-
tare of gascline vapor nmd nlr, ond these eogloes have now

tten down o n price well below 10 for even o fi-hp.

id, fogetlice with the fact that gosd gasaline ean now
purchassl at an average price of 15 cents Eallon,
hg placed the =port of malor Taoatl wpen a hasis within
rench of the leanm parse. AR wae L cabe with cled
nnd aotomohiles, e Gret gasoline  propellsd sobor 1§
wire rather estly sffolrs ond were pacchased aparcin Ifr'
Tt thse price on both Eoll saod englne has been apprecd
tealiaeied vear by vear, untll pow & really fioe motor baat
2 1. lemgg, Tolly equipped wich +ngies and boat fdttings,
all rendy Lo tum, can be bad for a8 low a8 §Od,  and this
peilnction In priee bAag resulted in the mosl remsarkabie In-
crense In the sport, and stotlstics show that modor boat-
|I:I1' fe becoming & verlinhle craze.

‘nlike autonsbillng. thia spors I8 of course restricted to
pommunlibes pepr bediern of watee, Lut almost all of our
large cities are pdincent fo some sifeam, lnke or hay thnt
in well adopied o the enjoymsent of this healithfunl recren-

Lo,

For #cmme time the Atlontle seabsmpd itbes have im-
fulged fn power boating guite extensively,  From  Malen
ta Flovidn, the “‘chog-chng™ of the Eul:lhilr:f Iilnlﬂf[h:il
echined almg dhe bays nund harbors; ond & the prined-

al moethern olitbes, llke DBoston, Mew York, Philadelphba,

nltiivope, efe., hove lmege meior boat elnobs.

Hut In the Faland citles of the nosth the nerense bas
bedn most mpid recently.  Hueh towne ag Bufalo, Cleves
land, Toledo, Detrolt. Chleago, Miwnokes, Imlsth, afe.,
pitnated on the (reat Lokes, with magnifleent facllitles for
this clar= of hoating, ore oow  advancing 'br leaps andd
homnds In ihe wee of motor hoate, anmd the ledustry and
spart has Inereass] with slmost muosbrosen geowth,  Erecy
e of these citles has its motor bont elob with healthy
memhership enrollimsnt, and one and a1l of the cluba are
im the meet Bourishing Gnancial cosditlon.

A twpieal Enstance of this great growth s shown I
Dictrole. Mleh. Feobably to n grenter extent than 1= sis-
ter citles, it I8 esdowed hy motute wiith splendld hoatiog

FT
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BAY CITY BOAT MFG. CO.

Mo, 47 —40x00 1, Cabin Ceulser, MILLINOCKETT. 'This 1= an ldeal erulsar for any kind of woather, baldt by the

Bay City Boat Mig. Company

BAY CITY, MICHIGAN.

ar Speclnl 18 fi. Launch No. a6—Egqulpped 2 H. P. Engine, Reversible, #3500
| i i Sk AHFesont Boat 1 deaiens, Sel 1 fittee "'1 aricfils
H“ﬂfk'“ﬂwn'Frﬂmﬁa“d Pﬂﬂfrﬂﬂ ||.TI|I..I i Er. ll: .I.II ||I'\. STPRICI o I\-.III]I_III ]I, -.|I||-I aE |Il'.|l:r;l|_rl!|I:. | LuL. £ exris

GUARANTEE [ 7 BUILD A BOAT

By Lhie

1st. ‘That our patterns
nre perfect pnd that vou ¥ —
|,'B.|:|TL"||1'||1 i porfect Lt Weatherwax
from thim, ; Method

., That our K-D- iy
Frames are sek up, fitted. | 100- Page Catniog 8,
bevalel, bDored = somo i 1he
parts Tasienml, parts i

numbered and parfectly
crabed | _ 0 deslgns of Orulsers,

B, That wou will re- - — J Launches, Balllns ]u’l'll'\ﬂ

eaive Oif gonda in firaf- B2 > : 2 landsrs Sk, l.|:-'w

cliss condicion and of the | T - 5 -

bast muterial, or monoy £ S R _ 1 lioats,

Fefiialed, Ciibosad,
B, Gi—30xB8 ft. Cabln Cruiser, LOTTIE 5

UP-TO-DATE AND HIGH GRADL. Testimonials by the score if desired. A few in Cotalogue.

BAY CITY BOAT MFG. CO., BAY CITY, MICH. U. S. A.

Diuck Baats and

Plegae Wention Populor AMfechenies



104

POPULAR MECHANICS ADVERTISING BECTION

Crulsing House Boat—Speed 8 Mikes an Hoar

tnclities. The very foaet that It |2 not upon the actanl
shaore of & lake Is in g2 Tavor, becagee (e et of bess
than 25 Tt length §s nncomforiable in oo choppy ke #eo.
The Detrddl RBiver- j8 ackoow ledged 10 be ooe of e 0os0
benuidful aml Ooest wolerways In the world, amid (ts Cacill-
thes nre tmken advonisge of to the full by ibe modor boal
enthuslasis of the city. It wos just & few monihe nge that
thee frst motor bost club was orgaoised, anl st (he present
wrlthng the membership 18 well over 300 and blds falr fo
Beeanse 00 Bafope asalber fwelvemonth bkes polled seonnd,
Every member §p the owoer of & bost, and oll ore enthis-
plastle o pranciiog the spost: aml, In sdditlon te this,
1t must be remembered that there are hopdeeids of ovwners
of motor bonts io Detrodt who hove not oas yet Joloed the
lub,

It k& within ths bounds of conservati=m o e=tlmate that
there lins been THES Incresse In omotor hoating Im the cliy
af Detrodt aloge doring the past yese.  The la cities are
dotied with Doal mopnafacioring establishosrnts and macing
englee mmnulaciories are G0 be foopd i slmost svery own.

v g besser degree seme of the other Inrge Inland cities
afe faking op mator boating with  woeniderfnl  Iseredees.
Fue lnstanee, Clnclnnatl, 8, Louis, Piftsbarg, Minseapolls.
&t D'aul, New Orleans, etc, Thefe citlea labor mpder (ke
iHpadvantage of baving waler facilliles sof &6 fdne as the
lakes, inpsmiach ax heif clverm a2 oo Fide have mather st
rreente;,  nmil chlng & curremt like the Misslsslppl ok
Bi. Louaks. with a smnll borsegower englne, |s not eon-
fucdre o exeliing upr-rl]. ithrills.

dme af the most elgolieant phases of the motar boat
growih In ke Dnlted Siates s L founik on the Paclfic

Uieawt, extending  all the way feons Voneowvee to San
Diego.  Poget Sounil bBoatlng  enthusinsts have  orgsnkosd
ik & =plemlld elals amd the nearkne englne  amld boat

munnfaciurers reporl a remarkalde jocrease o (helr sales

I:hﬂ'[ tﬂ'lll'll!'?. Tacomn, Sealtle, Balem, Ban Framclae

leg are following ®uit:  aml fhe  bematiful

In:rn |||:| llm ‘acile Coast llne are unfolding thelr beoutles
o new Eved.

Then there bs the speed cramk. It is the same type of
g’ that rearns to drive o rclng car ot 100 miles an
Bk that 1s now roshing his Bong, sbm, mmkisk-looking
Apeiind] b1l thromgh the waters ot & rafe of 30 miles an
leniir. Thls speed has scinally been attalned hy at least
Twes ;Hﬁutllle irnpellad  Facl ceafl, ome of which |= ihe
e pernl T Bay Clitr, Mich, PFrociieally every motor
bwimt E|I:Ih in I:I:u: eonntry holds nt lesst one cegattn during
the senson, nnd the marlne poblicotions are flled durine
the summer momths with aceoonts of 1licgs TOAeE

The eommercinl sglile of §f has nob bern negleciold, The
gasoline englne 18 wow the mative power In s Bnrge numbser
of ecomimercial erall, ferry Inumches, Behing boais,  efe,
Special rogipes desipned for this kimd of usage are being
hudlt by n Inrge mumber of the morine engloe o maemfae-
fnpers of the coandrey., amdl for hard work and esmommnical
eogFnmption of foel, they are giving the greatesl satls-
fnetlem,

The gaaoline sngine las lﬂﬂ'lE i &lay,

ﬂ'ﬂ'ﬂ'ﬂ:'. Hﬂnﬂ.
The rivers In Englaml,

pEpecinlly e Thamed, EWAren
with bouse boats, aeil doring the seasom bundreds of fhesae
eenft mny e eeen amchored In ﬂ“nntvﬁhm nloag  the
bhanks or changioe locations by bein to o oew Epot.
Bome nre dqalte elnborete, the ]rl:r|.|:rr mumber legs  preten-
thoms, Taat all the Bone: of Jolly partbes wideh iivlde thelr
P Bebvwsinn Bife am the water sl =trella o land,

The house bt I8 pow beeoimiog teore eofmmen 16 thi=
ponmery, thomgh confined ohiclly, as In Buarope, to use on
rivers.  Alnny hove been hallt By thelr owwmers, for the
ardinary lonse hoat 18 nothing more them o slmple hosse

oo o seow.  Qihers are bullc o0 order ot hont yords. and
aften apsmme oonsllerable slze and e cleganee of Interior
1|n[:-\I|F|| Fiima Ll Ill"li‘E upE dmfe the thondaapniks, In fect,
there II: apgartunity fof almosl apllmited expesditure 10
o ibesires ploie glosg, Inee curtains, elegoant bath rooend
und furnlshings an ket onder.

The earlier hongs hoats maide o attempt nt power on
oard, nol evem a =ail. but In tbess days few are ballt
whthogl & gasollese englne for Jighilng, which aldn EaEplies
pafelent power @9 move Lhe boat at ve or Blx mlles an
bomre.  'The honse boat Hlustroted hae sl (he convenlences
of a meidern home, contalplng two statercoms, goller, ]:I'rlnﬁ
roone, Wt ibeck, efee It s 500 . long, drows only 1
In. of water sml has a gnsoline engine which gives it o
sl of 8 malled an hiour,

Quite u gond nsaky Boatlng lonse bants have been hallt
om  ihe porthern divers trlbatary te fhe MEssbeslppd, and
Boate]l pll the way to New Orleane, where ther have been
pald In meost cascs for obont whot I:hr: peeet fon bl ERne
necnpants - retorndng ko by orall,  Te oseme  clibes  honss
beml= are madle |li|' puEcharing a amall eeow and nalng an
ol =freet r"n.r handy—which ean ke Bought fof a fow dal-
Inrs—for the house

o
LA

GABOLINE LAUNCH HAS BRICE FIRTEPLACE IN MATNH
CARIN.

e of the trimimes] &l Tostesl goscline yachta of (he
ThH-ft, vwer all eluss om Foget Sound was recently launchssd
nt Evercld, Wash., for J. C. Marmaduoke, of Seattle. The
yacht, whivh bears the nome “Davy Jones, " 18 75 ft. Joog.
12 ft. wide, ond earcles o Geeyluler gonsoline englne of
I hp.

The Interlor finlskings of the cabilng aee of hardwom],
with  deep velvet - carpsets amil s Inrge  nomber of  saft

eeate,  The feature of dhe furmihings 18 ithe beick fre-

(insoline Boat with Fireplace

place Io the mnolnm cabin, om which a 1 free w1l b kept
burning duorlmg the chilly hours meg w om o erilee,

Thie bnilders gmarontes the yacht 6o be fit from stem
to stern for the hardest kind of a oralse. and elsim that
a o Trom Beattle to Viedivesfock oould be made wiih
abanlile rafely,

GABDLINE LAUNCH IN ARCTIC OCEAN.—What s he-
Hewed B D the oily gaealiie lavneh savigating the Arcile
orean = owoed by Alezamder Allem, formurly Rockester.
M. Y.. who lomid= 1t with evervihing from tors £o harpeons
and mokes Inng trading crolss among the Eskimos during
the open spason,
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Build Your Own Boat Brooks

Build Your Own Furniture ey ThE s,s*am |

I CAN sell you a boat for one-fourth of what a factory
would charge. | can sell you furniture for one-

e —

third of what a dealer would charge. MY GUARANTEE.
| will sell you 100 cents’ worth of actual value | wneer baats
a
Yoo

and results for 25 or 35 cents.

sidering?

| cannot tell you my . whole story here
you will send for my catalogues, they will

ar
o = | turniture hsnlul
Is it worth con ,‘[f.,.mt T
reland yoa i
but if [ stand back o
PrOve | ertsement | have made

what | claim. Give me a chance—right now, to- | them assirong and convine-

Ing as 1 kmow how.

day. Read my guarantee—it means you take no |9, | know how ihe

risk.

You Gan Save Two-Thirds fo Three-Fourths s ety

All parts of my knock-

I have revolutionized the boat-buoilding business, I have spemt the last :
twenty-two years in building or sailing boats, and am a practical boat man, u:] 's.ﬁm:? ?nﬁ'“mﬁé‘f?ﬁ

Seven years ago | orlgin-

resuly to pat togather.

ated the Patltern System of 7
oat bnilding. Today my cus- -
pomers are found In every lyv- -
[Hzml eonntry om earth, ' 2

=

Over 50,000 DLoats  (mors T
than the combluned cwtput of
all boat factorles) bave been

I alao send free with sach
frame the patterns and com-
plete  lopsirated  instroctions
needad o finish the boat 1 cen
EAVE WO IL” oAt = bullder's
Emllh (2] labor expense, (3}

ig selling expense, (4} sevens
ﬂThtl freight. You can figure
ihls out yourseld,

biallt from my B¥stem, mostly
by Inexparianesd man and boys,

(reor hall of thase have bulll soveral boats—a latge
mumber have ostabllished themselves In the boat-build-
Ing businesag.,

Boat Patterns $1.50 and up

Jﬂ? Apnvone can build a

E| iiiiiiii o hanat by uzing my axaal

slznprinted paper pat-

A Set-up Frame terns and {llustrated

Inatruwctlon sheaty, tall-

ing how to do avary

A Semi=-Speed Model littls detail. Yoo cans

not fail to balld as geod o Boak as the professloogl boat
bullder. LAUMNGCH

My boat catalogun
shows all Kinds of

boats and folls how fm
savons can buld 4

Knock-Down Furniture
I have sdapted o furnitore practically the same ldes that madae
my beoat busginess sooh § siotee, i 10k ravolatlonizing Ehe furnitaes
businesa, 5y high-grade, héavy art furnitaes 18 fast
taking the place of the expensive fnctory prodiict.
1 hinre b==n pelling 1.||r|'-l farniture fur (hires YesE.
Every custamer 18 egthislastle aboot Ik
lecis are of solld ok medl mre machined,
prmpsthed, Breel, all refqly, &6 any e cal pet them
Eowrether, Yoil ¢an make & baatiinl AMisslin oF Arts
and Crafts chalr, davenport, 1able or bookshell n &
few mlmetes, Lpply the staln (only ae cost—na pub-
Bilmgery aml you bave 8 solld apd Bandsome plece of
farnfture. Every plece and evsry posult |8 gakrn-
1 Eeid o bee gatlsfncliory Im evary
whY Or mumay e, 4 -
| Yousave (13 In the factory <8 she recedved
post, (43 1o the [actory J’.lr"IIIH:. t
(4 all deaters’ proflis, (1) twothirds of Treipht,
(G} finishing expenss, (&) e expense of ceating
and parking—making a saving of two-thleds or
threesfourths, according to the plece.

$¢ buvs thils chadr (ahown In euty with-
put cughbon. Settee primg Aryle §7.00.

L5 B, Fv thi Rrenks SYRIEm Yol can own §14.00 chalrs

Edel

POl CIsEE Dt 297 In,  ToF &£400¢ 23500 davenpa Toor &7.00: SE200 el
Doaz £ ROW BOAT WLAtn 5 in,  mw ings for 84,007 £25.00 tabled for $9.00, ote, parel
Buyva This
Knock= Down SPECIAL $6.00 Rt cimie
-l M fa-
Boat Frames ENGINE OFFER T o
Many peopls prefer fo Coskiens B | plslos v
k-down Hore s an englne [ knew 15 all right. The § erythim
buy my Enoe » “Hrooks’ Bpecial™ hos copper water jacket, F't . ”'l
framed (all ready to pat complere marine and elsotrieal eguipment B iy
together) for thelr boats, iy T?;ﬂuéjagj—ugmhhﬁ'mﬁmw . I"]-'ﬁr'l'_[ | o skl is
| N BF WILIL EpEslS 1E .
ipatead of worklog ap the Typo £, Toot B, D, lnunich framne bullt espectaily Tof oty
rough lumber. $65.00 15 for 7004, take oo
Owing to my lmmenes . lhn‘tﬂm:.r 'btlfl:ll‘l_"'}'?lﬂ II:I"B!QI‘I‘F‘-!M this. Ili;:-nrl 1an my en- Thok. Lean
v i . glne catalogus — it's Tooe, ive monsy by pobling o -
oty i SRl b [ spealal combimatlon prices on all gizes of englnes and . ::':“Ilgz
many cases supply Knock- 8 frames when purchased topechor, Widih 3} in. by P
down fFimas at = lower By our obher page wl verfisamant 1n fhis asne. Hulghb &L 1m, "
Write me peraonally lor my boat, enging or furaitere catalogue. Sent free. €. C. BROOKS, President.
BROOKS BOAT MFG. CO., 3704 SHIP ST., BROOKS MFG. 00,

{Weiglaators of che Pablern Sysbem of Boal Dulldhng)  SAGINAW, MICH., U, 5. A.  (Brijlasters of the Epock-Down Systém of Rome Feralshing)
Please Mention Popular Mechanics
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EHOOTING THE RAPIDS IN A MOTOR BOAT.

fine of the most gpecllobs and diMeilt lritﬂ- ever faken

o modior boat was carrbed to o fFoceessful end pecenily
when Don Thorpe, an advemturous mobor boat eothusiast,
shot fhe G-mile rapids of the Columbin Biver at [ialles
tre., 1m ks 24-ft. Sehp. gasollee lounch.  Ee covered the
mille ®iEercl fheongl: fhe warst of ihe eaplds In 2% min
wled, desplie the whirnkng of friemds that he was tempting
fale to an alarmlag degroe, &) tlant shonld the fenst mils-
bup wweur wihiile makkng the pom e woold B dashed to
pleees on the rock=,

Adter palling  himeelf togethoe fof the staer, Thorpe
Jumped Ipte the boat, furoed on e Josider, asil alisost
imstantly storted down  the  cowrse of  reebing  water.
Down  throagh the spray  and swicling waters the little
Bant wped, ciutting throngh tie mighty whicrlpools amil dinlg-
Ing projecting recks,  Had the mon at the wheel lost (M E]
nerye for o mcEes], Haa &kl Bt would sever hinve bheen
henrd of agaln.  Bpsctators predicted that 3t wonld be hils
l&xt cvide, but be made the LFip unbaemed, g7 for @
thoreogh drepchlog from (e #pray amnd thge water which
dazheid Into the boat.

1t I8 sald that Mr. Thorpe §8 (e (hied white mam who
has ever speeessfully faken the peFilous Flile o any Kl
af a eeafi. The trip wae pot alone spleed by dare-
deviltey, however. Mro Thorpe dealred te operade bls Dot
oii e Bower river, mnd rather thap loaal BE smoa ear, be
it e Faplds,

It 16 mwv Bn arder for some foolbarndy msofor bont entho-
glagk fo il o eeaft for dlie express porpose of ghooting
the raphls &) whirlpool below Ningorn Falls.

E
ATTRACTIVE 21-FT. LATNCH,

This zracednl bost Iz 20 £t Jong, 5 ft, 8 1o, Team, aml
penis 14 people, It drows 20 ioe oood bae s -'I-E:jllj eigle
which delves i1 af 8 miles an hoor; welght, 1. I, It

Cauriesy of Detraif Slaad Ca .
A Foavorlte Model—21=-Ft

will stand n heavy sen, and makes am Wleal family bat,
It 1a siponzly comsteucisl and will carry n 10-Bp, englne If
i

&

PRODUCER GABE FOR BOATS.

The eeonomies of produeer gas for gas engloes natneally
Tod 1 experfments 1o ndopting the process to boate  The
firne attempt wos made oa o8 sneall frelghbe Tonl of the
Rhine River abwmt two years ngo. Binee fhem eome progp-
Fepm has bees made. hot the system hos nal yet enmo intos
pnything ke geneesl ose, althongh producer engloeers ond

POPULAR MECHANICS ADVERTISING SECTION

experts predict the doy when all our battleships and cetdn
limers whll ceass 06 leave g cloud of snsoke In thejr wakd,

In thi®s couniry coe yocht was recently equlpped and
reporis ptate the eost of power wab only @ cenls fof B
(i “This was for a eabin crofser 50 ft. In beoagih. T
proffucer  generntors, bowewver. bove not yet besn Broaght
abown o slees sultahle for smoll beais, sod are oot ped
recommetiled foF less than 20.hp, CGasollne will eontione o
bae Bhe approved el for 2eme Ume Lo come, altbough oaly
small alterathms are Pegulred o ineke almost any gas
engloe work on prodeser.  Por ordioary boat use, prodocer
may e s=abl to =till be in the expeclmenisl sioge.

—_— - ——
A MYSTERY BOLVED.

"Whnt 1= t MNavy enlllng for?'’ guwotls 1 to Captolo Binks.

"I do not know,' the Sean Dog osald. “‘Hut this 18 what
I shiinks:

Boh Evaus wnnis fo teach dhe Fap2 the gams of Tiddledy-
winks,""

I put the wulﬁull nexl unto oor dooghty Admicell.

ST e mot Emow,™ s=ald be. 'nnd i 0 dll 1 wouldn®t tell®
I thought he mutiercd something else thnt bode me go to
thumiler,

The Secretary next I songht., "o Blister e, mald T,

SWhy In_I:hn Kavy eniling Waest?' He stralghtway mado
Foply:

YHecuuse It [=a't sillag  Ea#t,"—And  #hook oy hand
gunil-by.

I wont fo Loeh,
I T

Jusi w

W by

“i Wiliam Losl, pray ean yoo fell

1

ihe Mavy's golng Wesi o the Paclfic sea "
n, 1J'|1.|-.~ Kavy golng West? Wha Lol you soF"
Ha L]

At lest I maked ghe DPresident, "'Plenss (2] me why yon risk
The Narv ulliul..l:un: found the Horm ' e spgwered shorp
nnd beisk:
“Ieepuse the snillng 18 so bad from Omebe toe Frisk.™”
—iarigle Smith, in Earper's Weekly.

i &
+*

TLEAETRE LAUNCHES CARRY PRODUCE TO l’ﬂ-ﬂ'l_‘.
The formers Llving on the logged.ol Islamnd lamds of (e

giate of Washipgton have made the geowing of snall
fraits and vegelibles roktalibe by the GEe of pleasiape

R

b

Pleasure and Profit

lapmebss 46 earry the predoce to market. The jlleaieation
shows  the Enumch which 5. J. yme, a farmer Hylng em
an island separated from the mainland by the waters of
l'u,ql:l: Boumdd, uscs for this purpose,

“The gnsollne Inoech 13 s grest thimg for the islamd
former,” save AMe, Layne, ““We ean loadd OUF prodnee,
take nll the fzmily sboard, and SWAF we @0 om & plensare
irlp o market, wiith a st of along 1 ceni o mile""

g

WHEN HE WENT ICEEOATING.—"Sura, T've heen oe=
hiantEng —otscn, "

The Detrolter to wloim the Inguley wae adidressed, havlng
sy niollee that the sport wee not entlrely unknown 1o
im. procecded to lelsurely light o clegpr ond =end o few
rings of smoke fnto the wir of the cleb room hefore he
vonchzafed further Informatiom on the sabject.

Clsed to own o lechoft—onee, " b continoed, ot lengih.
“Punny experbenes, that. Sonse years ngo I had & Bench
thaot 1 was «nl cat for the skipper of bk of (hoee loe-
tkimmers, Akl the same fnee 6 friesd of mine begam
enMeringe froma o =lmilar Bellef reganding  hlinself, e
needl to ride oot o Grosse [Meinte. siond promnd o bhe
eolidl &nd wateh the fellows clip off mlles Is o manner to
maks &n express train look as If 1 were Ecking up, and
figure how much plessore thers must ba In the game, The
geem lead n8 Flght, & we beal fesmes, lald n n etock of
Timiher, esmAiltel one of Those self-belps to carpemtry and

ut busy.  All owur evenines snd what time we eondd spare

gldes weee given to comstrneting  the eeaff.  We  had
gnthered a Int of peinters frem walehlng others, and In-
corporated & pumber of Emprovements that we felt eertaln
wnalil ennhle ne o throw e B e Cace of any rival.

“After wedks of fall, durlng which we =no IEHITS
Tnmber than we used, hattersd one fimrere and Al poemerosas
alher thingR ot msenthons] in the selfhelp hook, the Pt
wnE  Bnirhesd, It =upely oked good, with fie graceful
line=, and fks every Imileatioe of geest dpisiil. We hadn®t
confided oor plans fo a soul, neeferring to spelng a sor-
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seeciar - BROOKS” BARGAINS

KNOCK DOWN LAUNCHES WITH MOTORS

hen I detarmined to bring out these two epecial bargain boats, 1 had the readers of Popular
Mechanies in mind. I selected the two mest popular siges and designa and made them o simple
to construct that any bright boy or man will find the bnilding of them *‘good gport’” that is
both instructive and fascinating, I furnish the K. D). boats with cither the strip or regular planking.
Thia gtrip planking makes what was the hardest, now the cagiest part of boat-building, Either one of
these boats i the greatest bargain in the boat line ever offered.  Both the motors are just a8 high-
as cun b built; both inelude full marine and electrical ontfit, even to the wiring. I will send you a fall
description of both boats'and motors on request.  Hemember, 1 absolutely guarantee every claim I make
—perfect eatisfaction or”your money instantly refunded.
C. C. BROOKS

HMEMNSIDNS, LAUNCH 233

LeBgth oo vvanarivnaasisnaaaisssssanssaddy Boet
T e W iy o R B el LB |
Deptlh Bt BowW.....ccueuveransrensesss -0 Inoles
Depih Amldships . .covvrrmarrrrnasee ot Inohes
Dt &1 BB 0 iwaassnnans sunnas s 18 IDChER

'lLlr-zll'lhumeI!.L!E::-..L....--....--..-.......Il.i imches
Bt o ] 1] SRR RS | o] o
PRICES, LALMNCH_Z33 featinp Copaelty .........eccouicecss i pRTRONS
Patterns, $3.00 Hhould he eqaipped with & 21 o d H, P, Motor,
¥ N

: = i Bpeed T4 mile= per hoar,
hﬂkﬂnlmwn L rame ond Patlero®. ..o ocaaai0s -_ :$ I'.:.._'m SPECIAL OFFER, LAUNCH 233

Tizpessid ]ﬂl.l:f.lng and Teecking (ihe regular lumlor oe We will eell you the $12060 K. In freme nnd patterns
T | R e e A g o X Pl 1 111 | nod cur BE5.HF 4 H. P otrpe B omotor for §T0L00,
Hardware, bBlack iron (ihe wails, =screwsd sl EBoltsd, ., 100 W will =l vou the ERLES K. D. boat sod owr 20600
Flitimge, Fuel Tank, Hildee, Tiller aml Oaotboard d H. P iype E mojor for §6.00,
Bhatt Bupporl ciicivvaarsrrransrvsnarnnrasrrrinna - Bl We will sl yau ihe fimisked ball, peiniol amd var-
ilsliddl, oqiklpiesd wiih all deckBrtings as [=ted, fweel tank
Enoeked Thewn HBoat, complete ns above.oooo. 000 aan $39.85 amld rudiler cutlit, ready 0 iestall the engine. for tT.'!-.I.II.'L
For Galvanized Hardware for Salt Water ndd, ... ... )] W will Inatall aur trpe B motor aml shlp you the aanch
¥For Copper amd Brass Handware for Saic Waoter adil. G800 pll remdr to run for $185%.00,
For iistvanizing Eudder, 2halt Buppsrt, e, for Salt We fasten these hoats with galvanized onlls and bolis
Water ndd .. cs e e e W g T T i for miee In elither #all or feesl Waler.

e

PRICES, LAUNCH 234
Paiterns, 55.00

SPECIAL OFFER, LAUNCH 234

Wi will sell ypon the 24,00 K. D), frame nnd potterns
Erowked Tewtn Frome pod Patterns, .00 S04 afl oiar SNGM 6 H. T tppe [P motor for § 106,064,

Pt DOaMmIBEE .o cmsiasinsnaniinanaiicnnaaisnnnng . DulHE W will eedl you the FEL0EG K. I bont and onr 05040
Drriesses] Plankiog ond Deekiog (eltber regalsr Jumber G M. I kppe Id motor for $145.00

o the SLElPB)acaii vseans vacasisinasas e Civeisas LTSGR We will pell yon  the findstes] boll, palofed and  yars
Hardware, black brom {thes nolls, screws and belish. . 1.TH nishesd, equippsed wiih ol deek fiigings. fuel taok, sieerin
Flitlngs, Htoeriag Wheel, Fuel Tank, Rudidsr, Tllee whes] and rolder outit, as lsted, oll resdy 1o Jasta

&l Dmihoearl Bhall Buppord. . oocoorrrrnmarsrrann 101 meotoe, for E1405.0H
KEiorksdd Down Doal, eomplete ns: above. oo o00000. G800 W wikl Sfestall our 8 H. P, type Id motor and shlp you
For Galvanpiged Hardwnore for Salt Woter ndd. 0000 100 the lannch all ready to roe fop F25LHL
For Copper amil Brags Herdwsee for 8Snlt Water oddl,  GAH Wi buibl these bests with clear oak frame and clenr
For Galvanleed Rodder. Shaft Support, ete., for Sslt erppees planking, amd fasten thom with gelvenized nadls

Wabir wil o s R T e s T e vt i bwasy ol und bolts for fresh o =all walerF nse,

NIMEMNSIONS, LAUNCH Z34

| O 1] ] - 1 R P Ry s ot A S o R L. L Tt of TEREEE. ivcauivuninsinnniscnmsinsssviid IRChEN
AGRTE s L e ey e e et B 1 P TR Temgth of Cnekpte. . i caviiieeniiinnnasennar B PEgl
CPETT T ol o e e L aE  Calh ..‘Ili‘n-t'].ll.'tl Aentlng l'.‘ﬂlrﬂf“lt{ -------------- vesasiresea oo s 18 PETBODA
Depth Amblabips oo couiiiiiaiiiiananiinnaa 9 inchies Shoulil e

aqulpp==l with a & H. F. Motor,
Ikepili al B, ..., ... oty A S e | W [ T Hpead

STRIP PLANKING

Slndde In sicalght, norzow siclpe and will esslly beold to plode
withour steaming.  Mode “hollew and roond™ oo the edges

1 milis per howr.

HAI LS

ptl
Insures & tight jolnt withoat tle pecessliy of bevelllng the
Sea Our Dther wlges s wi!'?lh the ordlnary plank, even when roumling the

M Lilge, No colking,

H Wi fiufidlslh 1he ®iElp plaoking {&ll Feddy 1o pot on)  for
Advertls i nll our lnunches exeept the Docles. We de pot formish the
BN sielp plamking fof aaflloats, rowleats or coanocs.  The price
In This of the Strip Flanking is the sams as that of the regular

plasking lumber ae liated.
With every loumeh pattern we 8ead full Instrosthms for 2he
Ipzoz strip methed of planklog o that whei §t 18 & lh'l-'l-ﬂf of A
nmicney or thme, you may bave the strips mapde at yoar Eocal
plazing miill.

Strlp Flankling
BROOKS BOAT MFG. CO.  ,ciXaw Micm, .S, A.

Please Mentlon Populer Mechanios
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priee ihst wonld be worth while, Ome cobldl morning we
logilil  tls il on oa fricck before doylight, and at@rteld
for ain wp-Fiver polnt to gplve It o tryoot before announcing
oy aehbevement. The bost hod et ms hack o preily som,
hat ol thot was forgottem En antlelpating  the I||1|,-|1:iurt
that was to be oours,  We dide't even notles (e eold. antEl
when  our desthoation wos reached 1B found e lad a6
paly af frodatel ears,

“"We pelected o spot In the e of an lmmense bee hosss
abore Owen pork, amd whils B3l rmbhed seow on his cars
to thow them ont 1 elegod o the Apar and safl 8o eyorys
thieg woild he in Feddlisess Cor oir idal =plo. Then we
hal#ted] e sall, puollsd down oar eorma®s bottened i
oF oatle gl beEpgan speeslating on how guickly we coalid
reneh Windmill  Polnr, ihe ke  along  skare beiog ke
glase, pltbough farther ont thers was open  water.

VWEEL a4 miighty fug and a push we gl the beat off the
hank amdd ocar g fhe Jee,  Galek o= o Naeh the wisd,
which wad Dlowing & gale. caoght that sall aod 10 bellled
vt with n spap Hke n whip.

" oEtop It welled LI

oiEtop 587 1 echoeil,

ot It wasn't ony nse. Away
n shot oot of a gun.  Teavel¥ 8oy, It was just o stceak
of white, Eiraight for the open wafer It wenmi, with EII
nnil T staniling om the #hoee conjuring up new expletives
appropeiale fo the cevnelon,  ©p It wenl, There wis @
pplash, ak Lthe pride of our hearts plunged Bito the ojei
anil !Ju-'n'rir poftled from view.

e, 1've beem lecbonting—omee; thot 8. aliost, T
nlso owned an lecboat—anes,  That's nll. Huot every toe
anyame mientlons he silijeet T cin e the ok thot canse
aver  fhil [Fiekmai's face That winler's marning  when
BIll elipgsed hlm nn extra Bve-spot, aiel 6ld him 6o foeget
nll mbwnt whot e had senS —[ketralt Foee Press,

— i

tlnt hont went ke

HIDEATLICALLY FROPELLED STEAM LIFEBOGAT.

The steel lifelioat “'President Van Peel.” which remdered
such great seevice In comiectbon with the disasteons weeck
nf the "Rerlin” of the Hook of Holland a ¥ear of 8o &g,
i hyidspulically progellsd by machinesy poinplong  twa fels
of watler fran tuled peferme The water = pumped  §n
throagh  tubes In the bow of the boat ond deiven omt
through fubes In the =tern. Tt i the peesare of the water
Forced ainp &iil (he peslsfance It meets with Teom (he waler
oiptEldld that drives Thie oat abedd af & EsleFale Ajuedd—
In this festpnee 9 miles an bour.

T engiee whileh drives the ecemirifugn]l pamp hag no
reversing zear. but Is always runnlng one way, the dires
thon of the haat aliesd oF asteen Bing conteallsl by valves
In the dischatge plpes,  The eonirelling valves <an he
worked elither from the Hitle engine mom or by the oox-
pwalin at the =teeclng wheel, Dy moving one welve, oaly.
the bort ecan e meade to dorn around oo her senter, and
can nlwars I steered Independently of the railder.

l6-Fi. Family Molor Boat

THE SMALL MOTOR EOAT,

Thess are the sofe, speedy, servieesble small bonts {hat
i =umimer dot the sarfoee of Inkes nnd rlvers where peopls
nre really getting the follest quota of enjoyment from thele
anting: o glmple in egeration (hat children ean rmn them,
Al el jumkssalng Hpeasd  aod plaver edongh o mEake
iliem  equally a i'u_'-' to thee dipnifed biasipees and profes-
Alimpl man.  Io foct, ihelr oiiliiy §s sock thot oo ooe In
these dovs thinks of ownlng or renting o snmmer cottnge
nn the water withent proviliog himself with this enjoyable
meansg of 2alling and getthng aboaf,  Biguallz amd sodiden
wlorime  have e Lerross for the Hiotle  motor Doat, whileh
can alwaye run tooEbelter o o few mioates, apd onp Bog
durs when there = po wind the =all boats, the molor

t = In greatest demond, moking ii= own breese  for
its poEsrngers, wha, comforiably seated om soft cueshlbons op
In ¢halrs, fnd the oeelest 2pot |2 Bensaih s bright codopsd
CREO[E,

Theee boats moge all the war Cfroan the 190-CL AGehing
nod husting boat, npetommeslatiog fwoe of {hiee pRAsEDEeDS
nnd costing only £55 up, to the JB-foufers which have st
fug capaelty for af mere people and drive (hioigh the
water at 15 miles an bour.

The boat Nustreded is 10 £t Jkong, 4 ft. 6 In. beam,
ilraws 16 In., sents 3 people; speed, 5% miles om hoarg
han o Zhp. englne, which slso mps  the bilge water;
wilghs 1,00HF T and costs anly !ﬂ'l.

CHAMFION MAREEMAN OF U, B, NAVI.—Iieroe L.
Hinnnom, who dops kiz shonting with 13-En. gons, is the
champloh earksisan of the 17, & pavy, althoggh bot |
enfE old, Durlpg the fpor yeprd be has een o (the navy

e proboldy noeexed nore honocs than any other ”Lﬂﬁ
muaa of ks yesrs cver otfkined In eo sbort a time.
holds thi world's record as a pun polnter for 10 m gans,
il while o the “Alabhama’ doelng ihe Llost torget prac-
thre for world peconds, which swas held apell 25 off Cape
Crug, Coba, he wresled the pecord from fhe Whsoagln®™"
.Igdl!rjnu: 11 ahirs and aking 1L hite En 5 min, 30 sae,

i shell welghed 1.1 The record the *'WEsseneln™
held wae for 11 shots io & min 40 eec,

Ahnnmon bos had o remnrkable carcer. e is heavy ||:1_g
palnter, @ret elass, and 1= one of W men In the ent
mavy, Imcluding offieers ged men, who has attnined too the
Fnnk of eXxperl markenigsn,  Thi2 = a new rapk recenily
wrepled and when the medals For U lidave Beol cnsl Bhaanoi
will pecelve ane, He was al2o ope af the siayy team of
1 men which won the nationnl teophy for. markemanship
pontested for at Camp Perry rm:ut?_l.'-

BEA-GOING CABIN DORY.

This type of wor hoat hing done more probakb thin
any oflier 0 popularige the sport of yackting. It Ben-
waorthy, Hght of dropught, hespepsive, and ocomforiabde for
nny kiml of erolsing or knocking about, The §llustrotion
glows tlee “Alnenolls™ with her tender secorely sirapped on
tap of the cabilmn,
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SCRIPPS

A Crelle - o [0 6 Crd,
The Six Points

1st— Speed

2d—Power

3d—Fuel
Economy

4th—Ease of
Operation

5th—Appear=-
ance

6th—Cost

of Superiority

A d-eylinder, 15-20 horse power Scrippe drove our gpeed boat ”l..-l"t o't
nenrly 21 miles an bowr; and the 32-foot 2emi-gpeed boat, 1 Iy, Q"
over 17% mileg per hour,

We gnarantes the Beripps Motor to develop more power and eontinnous
hard work per pint of fuel than any ofher motor on the market (and oore
complete factory 2tands back of the guarantec). Eden raaning normal
R. M., every engine we boild most develop more horse power
than rated before leaving the factory.

The fact that a f-cyele motor uses less masoline than a 2-eycle of the same
size §s ungquestioned,  The Beripps uses less pasoline than the average
decpcle cngine,

built for the noviee ag well as the expert,
Btarts without eranking,

Primaril I Ho aimpla your
wife or boy can ran it
Positively the handsomest motor on the market at any price —mnone
excepted. Highly finished castings and all trimmings polished hrass,

The Seripps jg not “cheap™ in a money sensze; hut fuel-saving and
long life congiders], it really costa less than un:. other engine on the
market. It will outlast your boat,

Welte today for 1O0S Calalog:

Scripps Motor Co. Gk Detroit, Mich.

+3_£,'§‘L .y [ ﬂ@_ :

v o E
T s e = -
ul_“'""h‘

- 3?“-"—"""1?*
Al -

Flepse Wentivn Popular Wechawnics
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EUVILDING BOATE FREOM PAPER FPATTERNE.

It i a8 practleal for ome handy with tools to baolld =
bhoat froms n Bt Of Hm I:Ii“ﬂl'ﬂ. cosfing only & few
daollare, e IE &ver was 1 boy's mother to halld
him a suit of clothes from puLIIr:rﬂI: boglit A/t Tl 2iare.
In faet, the chances see all io favor of the eompleies] boat
belng o handeonse and first-¢laes job—which the school gor-
ments mol AlWare WwErp.

FOFULAR MECHANICS ADVERTISING SECTION

EPEEDY MOTOR BOAT RACER,

The cacing bont shown In thiz lostcafion, bait for W.
B. Scripps, of Detrolt, kas g record of 20,0 miles pec hour,
mede I the [eieolt MofoF Boat Clol Foees Iaat .ng-.'t-
The Bost & onlg 30 fl. 6 In. long, and 4 £t 4 in. wiids,
l.'ql.I1Eu|,IlH] with a 4-cylimder 30-hp, engine. Twenly mibes

boat of

ur s nn exceptivonlly good showlng for o
such s=mall power,

The W. E. Scripps Racer

The hont paper patierns are =0 mn-'-[ihrle covering every
IIH'E el thmbep In the oraft from kel up, and fhe dieec-
oE ane B0 slmple a2l plaln, It ls oo womder Lot ballders
_HI the kund have sprumg up all over the ocouniry.
B 'lH"I!“I.II:II I::'II. whnt materinl cach Irlm repmires, amil
whnt the dimensims of the siufl sheul The pattern
Is then lald oo the bosrd or tlmber, apd sowed or eut to
the shnpe nnd slee of tlie patdern. -
All the work mman be dons hond with ordinary tools,
and In few coses do the completed boats cost s moch as

WILL CAUIEE IN EOAT CONSTRUCTED OF WEWE.
PAPERE —Gﬁg W, Jahmeon, a former  Harlem  rlver
L LEINE TN petlng  mewspnpers,.  both white and piak,
from all parls of the coumtry, with which he proposes ta
wconeiract o croislng ghell o which he will ntéempt to row
frum St. Augustlne, Flp., 10 Xew York, some fime this
epring.  The boat will be 50 fi. lomg, & in. deep, sl will
have n 200n. beam. It will b formed In oo mnlll ahat
20 thicknrsses of e newspapers Liekng compressed o l'u'rm.
& lnpd nand =trong Gl

Conciesy Ailaniic Bost Co

Motor Boat for Salt Water

the frofght charzes slme wonld e for shipp! n rendy-
bullt boaf, =ap, 200 miler, In many Instanees the hoellders
nre abhonilsnily akle o0 pay for whatever they wani, but
thi '!jl'llérrﬂlll- smiijafaction which comes o obé whio has
-Idut ¥ Mashboned sonsethiing useful and eredifable with Lia

hapnde & a4 tEwaird which money ean pever parchase,
I'lm: these who are in 8 borrr, or whe doe pod care 1o do
n® miwch mapual work, the sawed-oub pari=s com be Bought.
which redoces the work to that of asgembling, Onishing ond
p‘irl.‘l:l.tlﬂ:;":I .

Far ep who build motor boats—and lots of young men
mfe bBullding fhelr own mater hasts ew-—nll the Eaedware,
englee, propeller and [ts gearing eam be heught from any
ane of many {rst-clapg manufpctorers, who Tirmlsh  com-
plete directions for inatalilng.

Bulld n boat, and make m:l:hl.ul wm-th while,

ENGLISH MOTOR RACING BOAT.—The ‘“Uray Witch."
ehown In thig §lustration, 153 ome of the Gnest tim'
English motor racing boads, T8 i2 equipped with & hp.,
Tiloylinder ks,

——— .

WIRELEES TROM NAYVY HOSPITAL BHIF.—The cop-
talm-surgecn ;. ““YWhat's all that exeltensent on deck 7

The fnterme: A popman foll overbosed, sie.  But his
eddifaden got Blin owt."

The capiain-pargeon: “Whe |z the man®"

The Imterne: “*His name 18 Danlel Eiler, sie™

“Danl=l Riley, ehi? Let me seo my order Ted,

yru, Dankel Riloy will have to disciplined."*
“What bas he done, =iF5" s .
I ardersd him oot to take & bath wntll eloven o'clock”
—Mlarine Eovlew.

B, TORFPEDD

MOTOR BOAT FATTERNED AFTER T,
TERE.

BEOAT DEETHO

The gpecin]l Garnet dory shown In dhis fflostration was
putberned Il'l:l:'l thie t af bt adopted By ke O, B,
nary for torpedo boat trovers, amil ke erenbted & favor-
nhle Impression. This type of bost esslly  wealhers the
roughest 'l'l‘l:-nﬂ\. amid I8 bodle in 30, 22 amd 25 06 Dengths.
Useil chiefly la =alt water,

-
L ]

CRUIBING CABIN LAUTNCH 40 FI. LONG.

The trim-bwoklng mofor bea® showi B hig ilhisdeatbon =
a erulsing eabln louoeh 40 f6. over all,  Her beam = B
i, 0 §m., and draft 3 1. The power squipment = o 5-hp.
4-exlinder engine, Ilocated forwnrd. The engine room
rongdial through a #lkliag bhatel, Among the Gfiings of the
enplne foom are (wo plpe ek,

The muln eabln |= Hinkshed with mabogangy on (e oalakle
nnd with white enamel and mohogany trlomy oo the Interior,
1t is seporoted from the galler and ownoer's stateroom ht
curtning of green mw ek, The galley s fdhl[l"ﬂ'ld wit
a Z-Burner ofl slove, a llﬂi&!‘ Enp, and &
erptor under the after deck. gu T, ﬂﬂTI.I- l]'l}l'.!r? ﬂI.'I'H
oo davits over the cabin just bl.r:h of the military mast.
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Pioneer Perfect Frames

are the Standard
of Knock-Down

Construction
the World Over

O can build a boat like this
yourself with Pioneer Perfect
Frames—the only frames in

which every rib is bent to exact shape
and beveled for planking, stem and
gtern post rabbeted : kesl, aloeg and pipe log fornizhed complete, bont and per-
manently fastened: the whole set up, trued and tested by our skilled boat-huilders
before being knocked down for ehipment to you,

Pioneer Perfect Frames save you all of the hard part and fve-thirds of the
boat-builders’ price for a simifar, compleie boat.  Kemember, that with every set
of frames we fornish, absolutely free, plank patterns and detailed instroctions for
completing vour boat. Each piece is marked where it should go. Veu heve
merely to assemble it to make your Mnes and model perfect—no problems of fitting
—n0 chanee for mistake or ’Eaﬂn:r-:_:- Mo boat-builder can furmish you a better
boat than veu can build venrself from Pioneer Perfect Frames at a cost less than
that of a “cheap” completed boat, though it is not fair to compare " Pioneers”
with something vou don’t want at any price.

Now, to get vour boat in the water early next season, vou should order vour
frames J':i-.!i'm'—.:nr the easy-payment plan if you like.  Set it up—see the .smr‘n-fr.-::;_v
of the Pioncer svstem, Then, if vou have not time or inclination, if it seems too
much labor 1o 1_",1". the L‘c:11"='|1 lumber to finish your boat with the full-size patterns
which accompany P1:J:|1I.L1‘ Perfect Frames, or, if you do not want to complete
your boat entirely by yourself, write us regarding planking, decking and fittings
necessary, also hardware and engine—everything necessary to complete the hoat,
just as perfect as our frames, and at the same loww price. Vou can do it all or let
us help vow, It all depends upon vour thme and inclination. By securing the
frames on the easy payment plan you pay for vour boat as you bwld . Write
at once—TODAY —for FREE hooklet telling how to build voor boat either
trom Pioneer Perfect Frames, Plankings, Fittings, ete,, or from Ploneer Perfect
Full-Size Patterns of every part. O, send 23¢ for lng 104-page §x 12 boat-
builders’ ook, over 300 illustrationsand all vou want to know about boats,
engines, etc. Money back if not satished,

Pioneer Boat and Pattern Co.
Bt Fattars Btk Whartf 224, Bay City, Mich.

Plrase Memiton j‘nph:i'ﬂr Herharics
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BETEERING AND SAILING EVLES.

When merting emil om or nearly ss, nlber oonrse fo siecs
board amd pees on porl slde of ofher vesss],  Follow this
Fuale ot night whesever boih 2hle Hghi2 of apoiher vessal
mre vielhie forward of the beam.

When eresslng, the vessel hoviog the olber on ber aiac-
haard #ide shall Keen oaf of the wony of the other.

:J"}w" voree] shall Eeep oar of the wny of n salling
v,

In marrow chapoelz de pot overtake and o aeolber
vessel.

In all weathers, exeepl n= specificd, the Tollowling whistle
glgnals ghall imlicate the courses eedquined bercin, . Wheo
receiving @ slemal, onswer with the =ame slemnl.

{1 n2l mmeans: [ oam directing my couarsp to star
L,

Two hlaats Toesn:

I am direcling m
Three bleets menn:

enirse boo peor,
My engines are

wll =gl aktecn.

POFULAR MECHANICS ADVERTISING SECTION

mitbed. Tt 15 disgopslly planked s two lapers with canvas
Dedween, aml i# felf-ballling and hrLI!-rlﬁll.l.l.lu.;. It Is diviled
Inte & water-tight compartieents below the  deck, el

wiih 52 popper nir-cases

A kg Geylinder  gasolineg  engine, Insgallsd iIn ibe
after-enl compnriment, gives a spesd of D6 miles ¥ Tar,
with 080 pevelgtions,  The coplooslds are S5 ariieg on the

patsgbde of the cwopariment bulkh 0 o recessed  boxes
that ihe motor con b= readily mnooged from the ootslde
wlen the compartment = closed water-vight. A ool tank
of 18%F gal. capaclty 1= Jocated §n the lower liedd Jusg for-
ward of {he senferamnl (ronk, amd an aoxilinry foel jank.
Eoliling gnl, = ploes] umber the furtleback deck of
the forward comportment, fobe which the fusl s pomped
from thie modn tenk ns required.

Thiv b=at iz stecrel hy 8 wheel, which ean e Instanily
ibetachpd feone the resildee Liead In caee The Aleering omr=s
are B0 e used [0 bad wepther, and the radder irlosd ap
The boat = alas rigged with foresndl, moio=ail aml gb.

— ——

Couriary (shkoss Hoak Whe

Commodions Cabin Crulser

WeveF poliEd & Feverfe of croks signal, I inadvi=able to
aceepl any slgoal, of If the same is oot ondessiosd, soupsl
pob bess thom fowar short nnd rapdd blesis of the whistls,
In this ecnse Boih wessels shall, I cegoired, redoee speed o
Hll-1|.lll...I ue reverse, antll proper =lgnal= pre glven and aopdee-
LR

When appeaaching a bemd B n chifibe]l sl ene Jolg

w=l.

Give whiztle slgnals only when Inoslght of sigoalsd wes-
ecls by day or might.
n:lln thick wenther or fogr eonditions, give fop eigoals
anly.

lflﬂn:nn sigmala t0 bhe zivem when psslstonee s reguiced
froan other vessels or from ghore,

In the dayiime, o eontinooss  soonding with any  fog
glznnl npparatic:  fAelng a gun:  orF dismnoe slgnal consla-
Ing of o rguare ag ail @lther alsve of below §0 o ball, o
anyiking resembliog a baill.

AL mighr, flames om ihe wvessel;
any fog signal spparatus;  fclog o oguns  pockels or =hells
fred] o0 afb 0 time ot short interval=s.—Couriesy of Mr.
Muapeh 8 Gambsl, Hecrctnry Natlonol Assoclation Engloe and
Doat Manifactarers,

continuoes 2onnding of

T SR N
L i

Canadian Motor Life Boat
MOTOR LIFEBOAT FOR CANADIAN SERYVICE.

Tl Canndion Life-Sarving Secvier hos adopisd the netor
Tifelaat whown In the (flustration because of jle advanced
nud proctbeal qualitles, Tt 18 B8 T over all, has en 8 £t
1 l.-';lw . beam, mnd was Balld plinest entieely of mabogang,
fastened with gun metnl opd coppes, ne lfen being per-

BROAD-BEAMED b66-FI. CRUISER.

The “Florettn' Is o 55-01, cabln erniser, which in de-
slgm, construction, amd in appeiotmenis shows & high stond-
nrd I motor bost Bodbllong, Her beaim = 12 fr. and the
prwer sepripmeent I8 a4 Geeylniler Sklp. englne. The gen-
erous =lpeld epglee feom. fhown In the Dostration, 18 Jo-
cated  forwaml.  The Ioferlor areangemsent  provides also
i large and comfortable salem. The Jolner work In the
califn= 18 & splendld exnmple of bt consirucibn, being
Eulglied throogheuat e omorber-fawsl cal and mabhognny.
The cabiln 18 attroctively vurnislsad amd BB ghted by o
lehitae.  The @teering genr §8 handied elther from the bellgs
deck or Froem fhe forswarl eabin, speaking twbes copnéef-
Ing both points with the epgine rosm,.  The equipment in-
cludes an electrie light plant, sbown on the lefthand slle
af the popine room (llustrotbon.  “The tendep = carrbed on
daviig, The Floreifia 1= owned be X I Velieh ond J, N
Tittemore, of the Minoeapolls & 85t Louis Baflway.

i ym—

SHIME STOKER COUEIN KING.,—The ¢captain of
a stemmer plylng betwesn Mapsellle aml Afrien tells Lhe
following =tuiy 60 The W 'I\EIIgl af Bwedien:

It happenml oo ane of Guetnv's perliodieel irips to Eeypl,
where the crown priocess, pow Quesn Vietorls, used to
spenid 1Wr winters. They were tranveling [neog, hot 1 reeng-
nkmed] Lim &2 the erown prinee sdinbrol, amil sall to him

v il 2

“Yaup ape qoite yonog to be on admiral, '

UPehaw ! he peplied, “sge of service bns uothing 6o do
with my noutlenl mok. T was mads an admiral on aecount
of my namp. pm  ralle] CRerngdotte,® " he sdded

fzzleally.

I:Iu"imn.lifhnl:h-? Mavkes yom are a Pelative of tlie great
marslal.

Hg was my greal-gramdfather; I mm oa Prinee of
Syrestlon, "

Olpgdesd!  And da ven know that yon bave some rela-

tivern fn the nelghiborhemd of Marseilbe 7"

s ko, @t will ook thene ip eviee day,  Hirapge to
say. 1 pever el n cousln or punt in my namerons vislis
o Alnrsellle” i

soqvpmbil you 1Wke te see o oooialn Elght s ¥

tanthing woilld glve me greater pleasire,'

The eaptaln went fo ghe spenking tubie and ealled down
Imia the enzlee ream, CHernadotie, comse ap qubck, nmil
dr mot be a1l day olaost B

Holf n misuie Inter & tall, #eol faced fellow, nakeil to
the walst, popped ont of ope of Ghe kafehwara,

Eaftentlom ™ (linmlered the capinin, ' Hernndoite, allow
e o Infrstnes b= eoyal higliness, the Prioce of Bweden,
Funr avmEin.” i

Hufas Chepte opee feled 0 get o Taeelon wilness e glve
his Hlemi of aheentomindedoess. “Welll™ sofd the wilDess,
who was o fypleal New Englond Yomleee, 0 shonld say
thot a iean whe thought Le'd Ieft lels wateh to ham, and
took IE ont'o Bls porket to pee BF be'd (Eose to go line and
get I, wns a Bitle absept-minded,"™
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How aftes you have looked at the Bupas:
intendent or Apent and wished you h hia
authority=—amd selary. PBut wishing dido't gel
the posidlon for hiim, and 0 will Bof get o slmllnr
pni foF vk, Thors must be sometking Behind the
dagifa—anmeihing  #romgper—esamething which  will
B oaly Im]l:l vom o et the wsition, bat will en-

nlile yon to hald it when obiained.

o], sound, prociicen] knowledge s wheat yom
reipil, T8's whaf wour ““hess' haz=—Iit's whot yos con
ave by devoling a foew of YoUT spaie MOmsenLe each

7 o the stofy of the

CYCLOPEDIA OF
TEXTILE WORK.

Beven larpe voluenes; bound In hall fed asorsses,
pomplled especlally for the Textlles Manufaciurer,
HSuperintemlent, Selling Agent. Desipner, Overseer.
Bepond Haml and Clerke—3, 00 papes, Tx10 inehes,
ilvoded  entlrely  to gosd, soond practienl textile
Inforneatlen—pelnted o ne guallty papsr apid o
dpxe]  for  peEiily pelefoisco—D 000 Jllssratbms,
ngrnins, formoalas, eie., Go =implfy and Theromgh-
Ir  explaln dhe text. It covers every process in
emirction with dexille work, from the row fibre fo
l1u-u!rr|.r~hl11|: age, The slmplest and most complete
fegille work yer publizhod,

Speclal Price, $19 80—Regular Price, $42,00

Fron for Five Dayes' Ezamination. We pay ilie
erxpre=s.  Beoal £2 ocosh owithin Ave dare, amd &2 a0
month untll vom have podd 158050, the &poecial S0
ilay priee. providing you core to keep the hooks,
Wa end foF thenur &1 aur expense If they do oot
mewl your newdls,

CONTEMTER,

Catton  Flere—TPicking—Casiling—Combing—IDraw-
Inp—Eiog and Mule Splasing—Wold—Cleanslng—
Barring—Waoolen Corling—Worsted Cordiog—Wnol-
an Hplnplng—Waorstel Drawing—Worsted Hplnnlng—
I"'l-l'll—HiIuJ:.lll- Ieaigpns—RBaloenr—Eacked anil  Ply
Fubrle—Yelvet  Joogquord  and Leso Ot Eois—Cosn
Flading—Waoulen and Worsted Warp  Dreesslng—
Plain Weaving—Faney  Taome—Jaciqoamils—denoral
Loom  Filxlng —8pring Needls Knltting—Latelh Nee-
e REnltiing—Hoslery aml Tnderwear Keliting Ma
chipes—Tesle  Chemiarpr—Texrile  Coloeing—3Mor-
lantp—XNaturn]l IDregtnffe—Artitelal DrestialE—An-
nlyelr of Fabrice—Testiles Caleolntfon=—Wel  Fin-
labing — Dy Flnlskilng — Processes for Finlshlog
Hinmilard Fabrbes—Alnchines Used,

AmericanSchoolof Correspondence

CHIGCAGD

—nnupu "_ CLIF AND MAIL TODAY—
Pop. AMech, 4.08
American School of Correspondences
Mease =emil, express prepalil, o set Crelopeilin
of Toextile Work FREE for O duave' examimsiion,
1 will =eenl &2 withim 6 dave and BX & micnth thape-
nfter umill T bave pald e fpecial 219,80 [Flae: oF
wlll notlfy you do 2emd for the Looks ot your ex-
P,

-4 T e S S B ON00 0 OO0 0 0 Do0E 00 0000 0.0 0 0 D000 0 0 G
Com with Full Boal
T RO : L MOTOR CO.
LT 11 ) | T T e T T I v 1311 Eﬂ .A."?'EIIIIEJ .[JETRG].TJ. HIGH-
Emplorer: sn i vranranrernserrassarreansrresnanrirnn

===
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Perfection

Marine Motors |

Whan vou hioy o Perfec:
tlon Marlns Engine yon
get ihe hist thet healne and
ekilled workmanship ean
producs. You get o enrrech
desipn that has bees tested
o the eracible of experieice
and found rellnble, satlslae-
Ly, ecomamleal, cffiebenl—
an engloe thet 8 hetbor flbbe)
nod finlshed tham mine-tenths
of the engioes sold, snad,
thongh yuln mEy Py more,

v can’t pet greater gatis-

Alon than voo will T o
nany Perfection tor.

Reversible

No Cranking

Minimum
Yibration

Wankiderfilly spesdy mnd
qubet eperaflog ; ench  one
tegbed aEder 18 own power
amndl backid by our poslilve

Guaranteo of Satisfaction

or [rés replacement.
Weo give o sguaes
denl Lo mll, and when
It comes to 1Ehs=ral
treaiment OUE Fepi-
ntlon 8 secups i6
theé hands of ooy ¢ns.
tomers, Tf yiom want
Lo Eoow what englae
satlstnctlon 8 buy o
rFerfectlon.

Note These
Specifica-
tions:

Drrap

2

945
21F $5

Complete with Fall Boat
Equiprsent

crank
BLATE ] BFongs cops
nerting el geoaml
alons mod £y 11 B

ilare; hest habibictsd
6y §85 i
Lhrust beerings; ale-

Complete with Full Boat Equipment |hd it miltl-

Choles of Lunkexn el s
Generalor or Hingston
F. F. Carbareiar.

Handsome Catalogue,
IMastrating and prie-
ing all slzes, ineloding
our Three=C ¥y linder
10=12 Harse Power
Engine, sent free on
request,  Write for it

THE
CAILLE PERFECTION

6 o8¢ $160

Mease Wenidion Poprlar Wecharics
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ccwavs BOAT FRAMES i

For Amaisur and
Professional Boaf

Fam/-Fpesasd Framao

Bullders .
Designed by our Shipped In Two
Naval Archifect Kecilons

Our EARY Ty RUILD EYETE}'E OF LD-HST‘E]]{!‘[‘I{]H puts within reach &f the amatenr the handsomest and

latest designs in SPEE t} MOT OATS CABIN CRUISERS

Hhﬁh peil knpck down or eracbsd insections, ready to p]&?l:. 1,-“ manor hoy who can nsa toolscan bulld his own boat,
ults of other systems dooe pway with, Hard parts elmplified. Ask for Frame Catalog I Motor Catalog .,

AMERICAN GASOLINE MOTOR COMPANY, - - - gl Canton Sirest, Baldwinsville, M. Y.

5

L Her 7x8 "l’ﬁ.-lllll.l.l.l'lll =f yod only felr dhe

prive aeke

lllﬂu.ﬂnm.ti.'m;llmﬂ s

| TV A
ﬂ.uumt‘:'u-!m = --=ﬂu

l RESUI_ will be sat-

isfactory
‘h tn you l[ you buy one of

¥ PEERLESS MOTOR CO.
* 1218 Clinton St Lansing, Mich.

#are fhe larpest builders of plessure Boala b Bhe world
W sell yon full withhing pallerom, hoock-Sown frames anid me-
i ali fromi b ry eberk, at hall the [irloe ailed b ofliere Wa
s Lhess puklarns and s800k evecy dar in bailing oir Tegubae Boois,
Wil e G0k bading (Seorioe. Coinlog free

DETROIT BOAT O0. Ko, 78 Rellerwa dwe,, Tetrolf, Mich,

“DAILY NOTES OF A TREIF ARODUND THE WO " e
& E=ok wrlllen E, W, Hows, editor Dally Globe, Atchils
pof, Had., furnlsbes soeh & rore eombinagion of h&@@Eor,
Inughter, 'pu.thuu human moture and natiomal life that lta
repders lose thelr very natlonality while rending it and
follow the anthar from coaniey o counity wich the fecling
of Belng almeal part of each seene descelbal,
L 4
SEOTION MAN A HERO.—Wesley Tarretf, a rallway
pectlon mom of Marlon, M. C., gave gp hi= life o save
n posscoger trnim from n wreck nmd probably death and
Injury fo the 2 passengers on bBoards
A spctlom foree, of which Jarreit was o member, wene
'm:lli'llim' i loaE ll1||-.'hlru.l.'l-i11:l| 1lf1_1|"i %Tul:n HI!IE'?I";.? hl]l::ttl
. Lt 10 =ira Eem 1 TEPAcE. TRE TR oy
terns ﬂfﬂttlﬂﬂﬂfﬂr all gorts of boats as well 'p.'uu.i being  used Erlmn il Teain was heard approscllng.
An effort wak mode {0 permove (he jack from The track,

a4 tools for the am nilder,
1e arenr builder where it would bave dernlled the (eain and sent 0 bead-

A.S MORES CO, .4 Lewis St.,Bosten, Mass. | lmz down the mountain side 500 f,  The jack stock aml
the sombined eforts of the entice pecilon crew comlbd ot
more I

e — Whon the train wae slmost opon them all the erew, ox-
cept Jareett, Bed for dheicr Hwver. Jarrolf fhrew hlm=elf i

n 1,GEAH WHEELS| | 504 i “iEws e oantuin, e tram sped oves

ARE YOU BUILDING A BOAT?

Yon want the best of marine hardware for
it—hoiee hardware will not do.  Bend for
oiir new catalog, It shows the latest pat-

The traln sped over
Stasl § | Lim, erashing Lim fto death beeesth its wheels.

£58 OF s || e, g Motinger Auto-Spartor

I Spire Fibre
BAS ENBIN II 'll‘l'l'llﬂll'l-' BATTERIES
L | Newlllustrated Cataleg FREE e Mo other machins csi do il seecembally for
— Addreas Dept. B [ Inl-t*l-l: i.'-rl_!' lelhnllnﬂﬁnl.;ﬂitz Dﬂl'lnl.ﬂn;l'nll: I:.-:E
“GRANT'S TREATISE ON GEARS™ §1.00 || (3% § B ks o bfeake o it
Fl'l"ﬂﬂﬂlpl'liﬂ G EAH Wﬂl"l:l, Iﬂlﬂ. [ E P ‘__'--.‘II.-r Wiksr and dust-pecaf. Folly goarantesd.
GEORGE B. GRANT, Pres. & M. E. Philadslphia | . FEMOTSINGER DEVICE MFG. CO.
L @ilian. 128 Main Bt.. Popdledon, Ind., T. 8. A.

: .."\-—-h Bumpers Oar Locks
Fomps Chocks
Tire Holders Deck Plafes,
Fomp Connections, sic., etc. | Full Line of Hnln Hard ware
SYCAMORE ILLINOIS iktor catalog 2

Please Mentlon Populor Meohanice
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Power Boating

The leading magazine devoted to power craft

Handsomal
[Irlnrl‘d. apd flustrated, Ed-

:h-a iretical and ifabeal branch

& sport.
Power Boating
i5 an ||.1:|lrrate-ﬂ mnnt:m:lr record of cufkant

gvients amd comprehansivoky deseribes new
boats, motors aml equlpmant.

by a:m‘tu fm"iﬂ' Wlﬂl For a limited time -:ﬂ:tflj we offer o E:|'~|3:11.I‘ 8 E'tll.lﬂl::rj tion

to VPower HBoating'’

Motor Lauwnch' {-"E't-i.'llil} a 142-pare text book on the

constrietion and o

and equipment. T
Mail Your Order Today te Secure Blg April Equipment Nomber

MOTOR LAUNCH FREE

(HLH) and COpy uf The
ration of power boats, engines

ition ia limited,

PDWER. BOATING - Erie Street - CLEVELAND, OHIO

HIGH SPEED -HEAVY DUTY

F[ll HI]T[IHSI

I Waoabks the only mannh

Rl
-_|:'||'- v.lrllllll.l.lu'.rl.ll r-.r-l.--'r
1||r_n|r|1'-|||rl|'| i
if, mPtep 0 daye’ |.I-:_'|'al.'.'.||- o Te ||rr =
i bins,  Wrlte for oo feloy
THE Fax ﬂE\'EH5|BLF OASOLINE EMAINE 00,
F08 Fronk 8, Seuik Clncinnet], Newgark, Ky,

" NEW ORLEANS
- - R

THE GRUNEWALD

LARGEST, NEWEST, BEST
HOTEL IN THE S0UTH

o
b G
3 S R e RSy
Bl R
PR 4 g TR TR
L I'l-.ﬁwr.h-f_ h.%
{5 t ;; ;-_ 1 11|:"°E -,'as_.. )
R
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Motorcycle Frame Parts
and Engine Castings

Complete Mot les,
Engiace and Frames,

W. Euﬂmﬂn Motor W{lrks

W nsanufacturs Enck-down frames and patterns for hontn
ol all €lasges. We alan bnild comploted hoats &ngd build them
from the pime pattorns aod framec: whish we gell yoa-—n
poettlyds guarantes fhiat our frames ool pattsrna eee nheolobe iy
poarrect. Yoo com hlld & lmuneh for 83800 thet yoo coeld not
Loy complicted for FA0LE, sod oo will endoy the work.

Do not Emil to investigats our propesition il voa intend
to baild 3 boat or buy one comp ogs and
inlormation fres. Writes today.

DeFOE BOAT & MOTOR WORKS
Wharf 5, BAY CITY, MICH.

We have built 10,000 Engines
and sold them. They must be
all right. They run on GAS,
e ﬂur;hne,ﬂhlﬂ]ateur Alcohol.
= maf lloe 18 complete from 144 00 38 b p.  Cala-

logae oo application. Stals yolr W
resquirenreits,

Bates & Edmands Moter Co., 21 Mill 51, Lansing Mich-

Cost Over $2,000,000.00

400 RATES I
Rooms §1.00 AND UPFWARDS
European With Bath

Plan $2.50 AND UPWARDS

HILDRETH

MARINE
MOTORS
“Make the Round Trip”
Il yom want & first class

Motor, buill on homor,
wrile us for calalogoe.

THE HILDRETH MFG. CO.
713 Sheridan Street, LANSING, MICH.
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] [ RSN

Motor Boat and Yacht Designs &5 3y o8 vy

1.'|I Trunk Cabin Launches, ﬂﬂuﬂ‘ﬁdm].
peed Hoats, Family Laueshes
'Lal.l.l.'l.u Ciamoses, Kuw Boobs and Ir.'n n-mt..

It §s o handsome G-page Donls, Tl
Inches, printsd oo heavy cr.lmr'linﬂ
aod Lllstrates by benstifol hablftenes snd
lime cots, the moat attractive warlaly af
meotor boat desiong that has gver boan of-
fered 1o the trada.

Thery ars sevan op-to-late trunk and
fall caldn bosts and soae: twsn gy ethes ml-
ern lpaeches, all very arteactive models,

] For n lnslced thnae we will peall £hls Lok
| foptwenty-five Conts, stanips or oulng,

YACHT MODEL
EMPOH‘.IUM

- STRAGUE-E N Y

MNEW MARINE
PORTABLE GASOLINE ENGIMNE
2H.P. Welght 40 1bs.

Oan Ba jnstantly pttacked by two thumb
Acprwd B0 tho trnsoim of any row boal,  Ens
gl 18 gleoosled, Jast thesngloe for goglers
and ownerd of dinghys &ncd esll boats, Epeap
B tin T mabled perhoar, Fog partlealass ildres

WALNUT MACHINE & BRASS FOUNDRY CO.
A6 Walnui Sireef, Teleds, Ohis

Best grade of Cedar Carae for 52000, ‘Wo sall direcl, saring

yau 32000 en & conps, Al essoes cedar and capper Il.tl!ll'l!ll-
wo make ol sipes aod piyies, 360 powor EaneA. W

for Foee cadnl e gl veng !|F2||1-°|'|'.|1'..'.| Toiallem” F"rll"li-'ll'l-‘lllL

Wa nra tha lareest mannfsctarsrs of ances (n s workd,

DETROIT BOAT Q0. I Balloyon Ave., Detrakl, Mich.

MARE ISLAND REATE T0 BE EXTEREMINATED AT
COST OF 840,000, —The Doprd appoloted fo deviss ware
el Eeans b odrive owt or extermdmnte the thousnmds of
ratz which dofest the Maore Islond oavy yerd bas ro-
turned 1 report recommending o prellminary expenditare of
B4R for this purpose.  The amonnt §8 t0 provide among
atlwr thiegs for wire mesking o fence I the yand proper
frodi (he Bortlern paet of the EEland, the pacchape of
ral IR ad A gafbage s, pnd the feplacing of
winnben Hoosing with cemsent,  The fats come n the first
Mnee feoim visiting ships.

CLOCK TEWNDER'S LONG BERVICE AT BALEM, W, 0.
—[m the Anpreh dzsue of Popolar Meshanies mentbon wag
mide of N, T. Blhore, whe recenily celebratied hla iwem
fifthh year as tomwder of the bk Jin 5 Moravlan ¢hn
The chaech B Bcated ot Balem, N, O, imstead of [lope,
Ind.

HEEE IN HEART OF BLOCK OF BTONE REVIVE IN
ATR.—While workmen were sawlng through o hiock of
bLathetooe -nt 8 mosumental works 1m Exeter, England, &
cavily was eut Into, in which was foond 6 clester of (Wo
ur three dozen LHve hees,  There was not mieeh sign of 1ife
In e bees st drst, ot owhen 6 wasg adminied  Lie
gradually revived nnd after a few howrs several wers alde
tu Hy. o veln or creviee wos ppparest on ghe sarface of
i wEome, which wos Ilntee removed to the Hoval Albert
Memoriel mrsEcom.

—
—"

; o Mutiins Steel Boats Gan’t Sink
— . gt | | —the fastest and safest boats bullt. Made of pressed stecl plates, with sir chom-
- - BT bumin:a-:-h end like a life boat, they are dﬁﬁrumhla—md;gfhmm
| | Stk o wear oat, apd avery boat 1a ahsahutely guarantond. Tho ideal boats for
’ oy — = pleasure, summer rescris, boat ea, cia.
1 Send for catalog of Molor Boals, Marina Englnes, Row Boats, Hanting and Flshing Boals
S S B - — FHE W, 1. MTLLINE S0MPANY, 161 Prankfin Sirest, Bxlem, Ohis,

. Graatest of all Selaaurs A
s E_IIIIl[I TRLY EHMMINE o IE

2| Juai thes Borticls for TfTica
1| rean, Clarks. Baskers, Trivs 5%
i .I_'"_ #ing Balrerem, o The Hises -iu.. b
HRSFE 8 maste of Dol cunliey of slewlo i woek= W

crddiihiia- = honlp Srvmbanl. Hidhel plaed. PRl
i b gl FRE AT e

n Paviossl upin reeips o $1.00
WM. C. HOCKING & C0., 152 Loke 3t., Chicage

MUGH

HARMINES |
i

THAMN A

Curtiss Record Mntnrcycl_|

Single and Double Cylinder Maodels for 1908
Mow Heady.

Highst Award ¥aitlonal Endnrs
ﬂiamlm:l Mtdal" l.||-:r.=]E|.|.u.Ml.'rr|:|u. 1lIu| n Cnrbiss.

Bend Stamps for Doeoklet *Acklevements'™ sl Catadog .

@.H. CURTISS MANUFACTURING CO.
Hammondsport, N. ¥V,

Please Nentioh Popular Mechanics
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WATERMAN MARINE MOTORS

Unexcelled for Simplicity, Reliability, Durability. Few parts. Easily understood
and maost reasonable in eost.

WATERMAN MODEL X Make a Motor Boat of Any Boat

1IN FIVE MINUTES

Here b= n little 2 B, po marine motor
{40 1k, eomipleles thal you can allsch
L Lhe stern post of your boat in G
minutes withont any tooln. Drivea
an 18-1% row hoat 7 milles poe koo
(rans B boizrs op ome gallon gasoling).
Cnn be detscled from boat just as
qulckly and stored 1o oz 1o which
It 18 carpicl, Shoplest metor made
=—iloeed not get oot of order, Flokt
Toand earkniretor,

{The improved *Eowalsky," formerly mide st Veromn, Fa)

Twn eylinder—two eyele.  Equipped with Bo-
tary Timer and Mualtiple =ight Feed Oiler,  Built
with the cylinders and head in one picee—no
jointa to leak., Cylinders quickly removable,
Himall 1|I1111g1 r pump insures perfect eireulation of
water in cylinder,
can be fitted to wse
na |'|'||;z|= ||l.1|||E:- Ti-
mition ia jumipepark
with wibrator on
gpark eoil @l

gpark pluz. Can Wal.erman Eanue Motor

i be reversed instant- In L. % 8 nod & ©5linders.

]F while I'I'IL'I.[lI]:IF.\_ Small, neet, eomplete, Standand type. 3

’ Runs w lt‘,]]' E"l“"‘f'l H, P, Welght 3 ponnds. Drives a cances 10k
6 H. P. 150 pounds power in either di- L 1% mlles an konr,  GEey Iron cylindee,

IP H. lT 200 poands rection, _II'“"E""'r-'IL' Span copper jacket,  Alumlnum erank case,
Iy gimplifies the problem of economical power Fleat-foed Carbueptar, Shipped complete,
for small erafi—the best motor ever built, gual- Ineluiling foandstion, Femly tepotin come,
ity, price and equipment considersld, Dumediste dellvery.

A Waterman Motorz are adapted to either gagoline or aleolol
INVEERETIGATE—SEND FOR CATALOG—GET FRICES

Waterman Marine Motor Co. ity

SHOP NOTES, SET OF FOUR VOLUMES $2.00

Containing 868 pages, and 2,056 illustrations, $2.00

Posifively the grealest value ever
oftered in a work of this character

SETS Containing the Four Volomes in —
Strong, Aitractive Box, enly $2.00 | T——
Express Prepaid

VOL. 1

“Slmgoﬂnten for 1905”

pages; 385 llustrations

]

e e =
L |

LT T e e

VOL. II %
“Shop Notes for 1906
VOL. I

“Shnguﬂutes for 1907"

pages; 580 illustrations
YVOoL. IV

“Shugzﬂnten for 1908”

pagea; 536 lustrations

For Sale by all newsdealers or by the publishers, FopdnrHadmmcs.Ehmagn

Flease Menfion Populor Meokanice
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nght by exparis ot my sahoal, My
Institution “ ane :ﬁmlu-ulm anlifio
{1alyg ™ rl:";ll! ]-"'-'-ﬂ-ﬁ'”':'
rlght ]I:ua‘tl:ll:lla.
Living ntmusm uarn
Easy puymaentis, 'l."mrm
ancs ooarss il I“"i"H!
Gen, A, Duadge Prea,
uwillern s InstiEnts af Tal: ‘Eraphy.
Elghih b-lr:ll“-.. Valparamea, ]n.-l. Esmalbosbad 1604

EARN MONEY

WITH A

KEYSTONE
WATER WELL
DRILLER

Everybody uses water. A drilled well is the only
means of obtaining & pure, cold and wnfailing supply.
A Keystone Driller is the quickest, cheapest and best
machine for doing the work.  If you have a litle me-
chanical ability you can earn several thousand dollars
a year drilling wells in your community, Others are
dﬁing: .lt—'hl']ljl' mol you ¥ You Can 'u.rnll'. :Il the year
around, and with a linle hustle, sught 1o pay for your
owlfit in three months. Write us and w:'“ﬂphin all
about it and send you free a copy of our well drillec’s
instruction hook,

Department 40
Keystone Driller Company
Beaver Falls, Pa.

The ECONOMIZER
carries any load up to 2 h.p.
That nams mears somethl Flve
ears” e and oot s alngle ill!lﬂ-l-
CTOSONNET, IOFANA BOENETR]
It's all kn the englins— bo
guwsda, Wa.ul..;u Enow more?

ets more speed, power amnd

- -]

~ L] " T
+H .%.Jﬂj work out of leas
gueoling than ANY OTHER ON
THE MARKET—nene &-ceplod
I} taim blue print to erate the Smalley Maring Enzinn
= bulls in cor own fctory, out of the aeel seelorinls
menmey can bur, Tepop forgesl curbon stesl orank shofts
sl compecting I.'-:-l-- aubamatio ot feed parharesor;
atnrts withoat ernnking oever parh accnssdbla; Bercn
mdﬂﬂ;b&ium. handeomely m.lu|m|, from 1 to 8 opl.
Has wlmplé b oporate that rwifoo ik, mmil
stannoh nod zood that it ﬂlqm mET “}_n rFI-Er ]

ndsomely [llustrated catslog yours for the nekiog.

General Machinery Co., 57 Tramball Ave., Bay City, Mich.
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UBRIE

Marine Motors

Omr noever
BB EELOE
alwi in
| fferenk
wiiim qvrd -
rary, Forops
the mivturs
diFeafly [ntin
axlinder. mot
Feroagh s,
njEIrie
5 Keros
Liishi-
vadimble

Sl
lignns

to wom. Haves
saoimey.  VWENGD
for pricos and

catalog bLodlay.

TEN-TEAR-OLD CIDER.—'"Trn wycars ngo I burled &
small keg of spple clder jest for an experlment,'' sold
Harry D. Wonls, of Saginaw, AEch., at the Maoxwell
“Just before Chelstmas 1 dug it op o Ao that it had the
Anesr Kind of Navor, woe sparklog amd the best 1 ever
tasleidl, We Lad eller at bome all durlog Chilalings wesk,
amml all wlm partook of It declared I8 better than echam-
]llll:nt'. burled two more kegs last Octoher, aml shall
et Illﬂu stay in the groumd for abont Ave or six years.
Apple cller 1= omp of [l most eealthfol deinks T know

abat. When taken In moderatlon and ac the right tlme
It ig one of dhic Eest meellcipes for Inidlgesgiom yoo ever
trled. = Nashville T eeedi.

—— R —

AUSTRALIA, —The magnileent anniaal Chrisimas nnmbsr
of Ausiralin Te-Day, publEbed af  Melbinroe, Austcalla,
bus renched thi= eounptry. The bip mapgazine containg over
M paEes, 11 by 16 In., and severnl bundred lostradioms=.
Much space I3 devaied to the Indusirles of that couniry;
flvir magazine B an ap-te-ikate encyelopedia of that congls
g, while the paper sl prisfing are of 3 quality that
muke it o gemiine arl ooenbaer,

&
L

SPEED OF SUBEMARINE TELEGRAFPHY.—The fuct k&
that the grent sulmarine cable sy=lems are far  mone
piflebent thom telegraphy over comparatively sbort distances
Ly lamd. ‘Thus, thoaoph New York s some 4000 miles
from  Laondon, enlblegrame ore tranpsmitted there, and an
anEwer soacitisd, In far less timss thon 1t osonlly tokes fo
get a  delegeam  berween Tosulon apid  Liverpoal. Trans
ntlantle  enldegrame ape, Indeed, trapsmiiged direci Inio
stpckbrokers' ofices at Léndon ond New York gquite opdi-
mnarily within o mipode; ond aboatl Ove mimetes |5 a® a
role, swilelent to cover o complete buring and eelling
npsefation betwesn fhe London Stoek Exchongs and Wall
Bipest, MNew York, Faor this pltelh of perfecilon we have,
In the et place, (@ thank healthy rivaley hefween fone

vompeEting oompanies, —Charles Hright, F, K. 8. E.,
Lomdon Times Logineering Supplement,
— e

—

High-grade MARINE and
AUTOMOBILE ENGINES
2ta 30H.P. »2 and 4-eyela,
latest lmprovemants; ma-
terlal; lowest prices. Alsa soll
caslings, with drawings.

State your wani.

HOULE MOTOR WORKS,
GEO East 51, Halyoks, Mais.

Detroit

t.' ‘Engine

Eacty wrihont cmnEkisE; =
LT T '|'=|I:?. apFngs of dpencke
chn, Umly § meving parid, a.l]
learingd bale

HTE Fae

FoaT R Haavk,

Hall Boat, Lauseh 5§

A0S kn mes

Eend for

testimonialas

DETROIT ENGINE WORHS
1271 [eferson Ave., Detroit, Mich

peidly o ahip

SEND FOR
FREE

CATALOG.
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' The Electric Washer
and Wringer

YDU acan now have vour washings done by ebectricity,

The 1900 Electrle Washor hustfit (Washer, Wringer and Molor com-

plete) does all the heavy work of washing and wiines out the clothes.

Any elecirie light current furnishes ihe power needed. Yoo conpect
up the washer the some way yoo put an eloctric light globe ioto {ts socket.
Then all thers is to do to start the washer ls=turn on the alectrlcity. The
motion of the tul (driven by the electricity) and the water and sonp in the tab
wieh the clothes alean. Washing iz dooe quicker asd aasier, and mare thor-
cughly aod sconomlcally this way thao ever before,

Sorvania will efary conte =Inapdry Lilks will bo mvsd=elothes will lust twico ns
I-tlnn—w]:"l.'m thiero in nﬂumtria Wsshar Lo do tho washing,

Thasst washérs mave so moch work and worry and trouble, thok they sell fkemarioes
This is the woy af 1=

Wi ship you an Elpetrle Wosher and prepay Bhe Fradabi,

Des the wislor & monih. Wosh yosF linges and iz = prialy FOIE hlgnkets nad
guailes—wueh your rugs. .I . N

Then=when tha manth is uwp, if voa are sobk coavinasd The wosher B all wae 6n
don't beep 6. Tell vs you d.nu.rtmm. IiI|:|I:|r: washer nnil thet will setils the matber. 1}
won't chakpe anything fer the s yoi havo had of 5t

This s the enly washer catft that does adl the drodeery of the washing—wenshes asd
ieringd clothed—anvos lh"um. from wenf sl tone=—nnd Keejs ¥our servosis contented,

Oy Washer Iisok tells how our washers are mods and how thoy work. Bosil fos this

boavk taliny.
Ton't muort vour pleasure n life to deead of washeday and wish-Any tronhiss

1
with eeryvoinis. Jad tho qﬂ'.l Electele Wiisher and Weinger shoalder your =
Bandpn—Eave your olal de wnd moany, agd Kissp 3o@EE sgrvenls e
Write for oor Wosher Book ot ones,  Address—

:.,l Wringing The I9Y Iarker Co., 8132 Nenry Sivecd, Binghomion, &, V. {IF you froe im
Ciunda, write to the Canadian [%0 Wasker Co., 255 Yomge Strect, Tovanta, Onl.)

¢
3 Horze Power. 4 to 40 miles per hour,

Controlled with ONE HAND without removing hands from bars.

Bpring truss forks.

Bteers easier than a bicyele because motor i3 placed very low.

Our long experience in the manufacture of motoreyeles has enabled us to build a
machine of very few parts, and each part made for the exact use to which it is put.

The Aute-Bi can be ridden succeszfully by anyvone without previous experience. 1t's
guaranteed for the year. It's the machine you ought to sell.

Responsible agents wanted in nooccupied territory,  Write for catalogue and termes.

The Auto-Bi Company,

1445 Niagara Street, - . BUFFALO, N. Y.

MODEL MNeo. 47
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Handle Bars

mearly ke [t pe poswibile  Send it at onee’ fIn onderiog
siato choiow of sunmel, geor, helght of frame, sad whether
o prefer slngle o |||.|uri|.|

wheel that 15 VICTOR over all competilors

FOPULAR MECHANICS ADVERTISING BEOTION

Ry WAHTEII—A RIDER AGENT::

by pe  Clur apents sverywhers are making money
Ill"" f:.lL F'l"'ﬂl".r _ﬁrrrrrn'.'fa?;mf

ved efrr af ance.

ll.l:u'l..lhtl'.l- unti glﬂu receave and approve af your bleyele, We lﬂ'l|!|1
l.n- an.'l.'l:!nl. n'g_w the LI, owd @ rewd degord in advance, frepay
and allow THE ].'I-'I.YH’ FREE TH-I L during which tims veu may fdé the hicyele In-d
g it 1 any Lk voa wigh. 1! vou are thes not perfoctly atiafied or do mot wish 1o leep

3 BE :I|l|:| it back 1o us at A sE And g mu‘!’m.rhm'rm canar,

lu Bﬁ lEEs We furnish Ha Igl::rl.':?ldll s :|'|.|:l=l I 48 gessible 20 mahe @2 cAe
small prods above actes|
-|||:||.-|:I af I.H-.1.I:Il u-e the Eanulicteres's guamnpee behlnd sour yclt THD

- Eﬂi‘ ]I |I:’I‘h :rr:gdv from anyens i any firier e2tl you mecelve cur citalojues kel

=
5l
\'ﬂu 'ﬂ.l. "’"‘i A vemarbaiie tpecial sfees 1o Tider mEents, %
5
S

oy cost., You uw’mln - ::h:l."lrmn"l

u.lsn!n when you recelve our beaeriful camlogue and shedy

nur superh mmadels at the wona'or i prdrer Wi
cam mnke for 3 We sell the Eigphsit grads bc uf less money thas any facsory. Wedee
sazlsfied with §1.00 proft above factory cost, ]].'[i:'f[:[, P]Fﬂ.r “;'ﬁ.‘ '|ru-u El.h w1l ciie bicycles

BAEr 0w -:r-l-'l mH_E:I-l.teu doghle cur prices.  Urders =
k, BECONTy IEEI:'I; LES. 'l-'|"t diov med regularly hani Ilc wr-'nll hand Blepclen, but
usually haive s sen by o Chicsgn setall alones. Tlr:il:w\t cleds ol prompily

T Y Teom ll 1o B8 or #10, ]'.I-H-:ﬁrﬂ-t 1~'m..a|n- Hztz madled dre

) T":IEE unlhTE"H"ﬂulEs aingle whesls, |||'|.tu:|r1'|=:l- rallsr r:rmlnn. e prednls,
§ jurts .n|1:|.1'r-:.1.|:|r'-rr|lul|1rn!u|: ofall cndi at Aol S srwad’ roteild priscds

TH ¥ '-..u'_iJ WALT. but weiie e we will 2204 yoz Fram by ectern madl our larges cnteloroe, boact-

fully illestrated and contalning 3 gret glmt of interestiey miltcr kel mefnl |r.||'l.:|||i.!||l|: il i Sender Frapa ik
ea the st sample blcvele pelds 10 your own. It oaly cusis & peseal o get everythiog. Write it now,

MEAD G‘I’G_LE COMPANY Dept. s 108 CHICAGO. ILL.

== (ICTOR KING| B

BICYCLE

A prlos that m.u.'hl.'i
It Just as I'IMT
wii Lo by the Vietar
i\.lll[. (RLTNT T EiTi P
now and have the
axlimfactlon and comfort of riding the
whesl chat wem will nlwnys wish yon
ownal, ne [k 8 o wasts yomr sEong
withar nlLrl.ch-:-u iy conatFieeted whl'l.'i
Ll omly b 1 ar men prk ik
ihly lkigh ||r|n;\-d wh.-nl snlil by mpenla
il profit.  FEay direct ned get
ﬁlll walie for ovary dollare -|'||I IHIL
By Mowy 10K YWietor B0 1rr
|||e|l|l-|'rl I, rianis right. stoys ghi
miwil siedls [|a’|“, ||.rlllf thai's just the
ecombingting pyery practbosl mon =
d looking for, The {Ilq LT 1'I.I|:|l.'|r|rl-lll-
0 epeod - hapd Hlll ], nor
..-u:'r- ol - prmile wh lhuH 'I::Ill."
Y st mp - G- IJ-I-II'-.I round,
mrrvinasble eyola I ot nny
priee. T hul'u what we sy, and o
pramn UL, leere's whot o Viclor ownér
Wulims Talifkn, Colormls Oity, Cala.t
gars: =1 have ridden your Vietor
Manlisl minee DL, 1 rosle 20600 mi les
o it pnd e was fhe easivel running
whirel 1 pyer suw. but it ls gon@ no.
i Tinaway tosns Ean over L nmil that
finislied it, 1 wani ancther one ns

1R-21=25 foot lannchesat proportions EhP f'nq.r' =
ale prices, . All lTnunches fitted wilh |ﬂ-
two cvels reversing |"'II|l|I||-n1.l\. ith aped E-{””p =] i
controlling lever: simplest engine made;
starts without crat king. has only 8 maoving
St FowhadtE, 2'“ W} A 11 Bvanls fiteecd
o+ haad heowm
sCbope s ol
e wroril. Urdars Bied
weel, Wosall direck bn
wtall middlomen § prodts,
rep calbalogur
M h'lﬂi? STEEL BOAT {4k
OT1 PeifMarsan Avre.
Misiralt, Hichizan

TIGER AT COMMITE BUVICIDE. —A hiz tlger eat, pet
nf the engineer of the elewiele Mght works ot Bellefon
faine, o, I helleved to have econsmipted solciibe In s
wpngntlngl & maneer §s e hwiman EingE soleel  wlisn
Accobding o the englneer the eat
cams Tr kil one afterieem gl looked up Indo his face
with a sximewhnt nnesgal expreesion in Ite eves. A moment
Infer i8¢ jumpesd onte Ehe belt thot rums the dynmoma and
wps whirledl Inmfo eternlty. Some 15 hoars Ioter when the
bl enzine wa= stopped the ent was found on ihe Belt
prosesd owt oz 1l a2 o sheet of paper.

L

EIX-FOOT MINCE PIE AND 2700.POUND CAEE.—A
cake 15 It high, welghing 2700 Ik, amil surmomnted hy n
st In sugar of Willlam MeRKinlew, reseally graced tho
wediling of an Tiallan gifl i Chicage, whoss isband 18
ehef of one of the Kig hotels, Thes eake was #slpries] 8
monithe Tefore tlse walling dov. Xab 46 e ailbdone, Wla-
eondln clalied the oo of haviog bad the blegest ple, nl-
Lhaugh it only lapted a few minntes, moiwithstonding ii=
bigge gl The ple. which was of the minee vorlety, wnaa

la l.uhtl Lipim.
BRUY THE

and the KING of all bicycles

ALBAUGH_D“"TEH Eﬂ- ORDER baked [n m pan G £t long, 2 0o wide, aml & In, In depth.
912-065 Marshall Boulevard, CHICAGO, 1LL.

tndﬂj" [t wat serredl by Dre. B, A Snllivan, of Milwannkee, to 100
{m-m Fueste. The presencn of tha docior on such an oecaslon

ClpillJ il.ﬂmm llﬂl .d‘ was evlilently a wise provialan,

ELEGTRICIAN AND MECHANIC ::

|.'='|-'-=|-||-1-'.""'\-|= #lertricel :|.I|l| e hanfesl bewilks I'r\- B g |" |1l|lh]l|l|,.. Ui, 1133 Heseon Bolldiog, Hoston, Mass,

Popractical edeeationg] articlone
g fl et me ] W |r|-||ru
1y Bkt oA & medors, furpd
I||.- trlal, |'.I.-I|I v copts, Oos dollar & vear

A& fhively 1llusteatodd mor '|I |_. magerics pohdlghin

» WIFing Fnstructkan, wirelss feleseraphy, r||-'-| 1] d Fwing, Tt

Get Our Bookand We’ll Make Right Prices
iy ]]]_[HEE'I Tﬂu {iek onr Interesting “Bjack Motor Buddy”™’ Book

Frea aid fod out a0l the snly melsr bugglos
modl wusreya thak mre good coontry rosd Smo I-l are'" L
ToTrade il “Bil] el lmbers™ and bl nctteal " ¥

rring—N blownp an 1|- : 5
irr—Run Mmiles on 1 = 1 \'.-I: ;.,,u.-\.ll ||
Buitabli, Women cam s I;- ram

BLAGK MOTO

!l H'um u 11 hurres o . 18 horss power. Bofh “get thare' snd
n"t BTEry :rlp el n-'-'u ‘timn, w andexpene  Ipvestigats sod
i 'l"ﬁ'l'lll-ﬂlll-l-ﬂ Fou right prices. Write Book Mo A-204

BLACK MFG. CO., 121 E. Dhio Sireel, Chicage, Illlnols




POPULAR MECHANICE ADVERTISING SECTION

DON’T BUY GASOLINE ENGINES

1

Traddl Fom II:I.'I'H'Hm
“Tha Master 'I'-ulltﬂl
ndl.r pascling,

mang or abashol uﬁ:. ﬂﬁlriﬂ"h any ans oxlindsr engine; m'rf-'-"-l-ll-l:mlllmz peower. ks wgight aod bilk are hall thalef sisgle ﬂhulﬂll anpings, with El'\l-llllf
Lin &

Inlun Guickly, -—uJ,rinl.l.l'Iﬂ!

-ﬂnuhllld-r Cioabs
Hxwn por daTacean

Yikestion prachically overcoms.  Chespdy mounksd on any wagan.

T.hE TESII.I‘LE- F‘l.f "ll i Lk, AlTrs,, Hmhi'l‘ anid 15th 5§, Chicagoe. THIS IS OUR FIFTI-TOIRD YEAR

WATERLOO VAPOR COOLED
GASOLINE ENGINEE
The only horizontal vapor cooled a9l

gasoline engine ln the world.

Absoluatal
frost [
and cannot - o
fraede. i B

FPalanled
May B, LG

Orur r.n.lt.ahx rrIJIt_ﬂ
4 | i
il ey mlﬂr‘:lw aur power and sweep

The king of all gascline onglnos,
¥au -E'] about Lleesm

‘H’ﬂ.TERLﬂﬂ GASOLINE ENGINE €O,
@l Cedar Street Waterloo, [own

"GET THE BEST”

The Clipper
Water Motor

Wi do m:!l: r.'ln.'lm it THE
CHEAPE but we do
cluiem i -1ui: ﬂrﬁ'r

il & 7. B0 amil get ong of

-1l mnteTs =regular
l:.hnlr' " Is.Lnﬂ . O, apder,

Eq;md]emr or M. ¥. draft,

L. E. RHODES
HARTFORD, CONN.

MARINE ENGINES

That Sart and Reverse on e Spark

ALWAYS WIN RACES

All Sizes in Stock. Send for
Prices and Catalog

' TERMAAT & NONAHAN G0.

Oablosh, Wis.

GOCS LIKE SIXTY
BELLE LIKE SIXTY 0

L E[LI.E rom SINTY

ILEUH

T S GAROLENE
“ENGINE
rur|’l_rl'|.|:|||| '|:|'ll!||1'|
narabors, Churns, W ash Ma=

hines, e #FREE TR1AL
Auibfar |1||'Il|-cr|z ;'“ b

GILSON MFG. CO. 24 l-rlﬂhI"rththgbn.Wh.

Gas and Gasoline Engines

For all power purposes, Blectric light plants
fromn 10 to 2000 [ights, Engines from 1 e 250
H.P. Mew or 2d hand. Write us for prices.

Empire Machine Works, !5 s

PALMER MOTORS

14 to 3 Hersepower) One, Two and Four
Oxlinder: Tump or Snap '_-p-l.& I|.:|:|.I!lu||.. Twi
ar Fuar Cyele, Send for Catalog,

PALMER BROTHERS, ‘%™

Kiw Tork, 342 Foarth Aene  Fhilsdalphia, The Bourse
Powiom, &5 Tnion 54, Pesflsod, Ma- 43 Porsiend Ples

|
No Better E-nl ar EIIDII"

Engines made than the

FOSS

ENGINES, .
Blmpde, Bubsiantial, anlm: ‘,-l'
Catmiog on Peqilest, -l

Foss Gasoline Engine Co.,
Kalsmaros, Mich.

PRIGE PROPOSITION

Ststlanary, Portable, Pumplng, Marine and
CREAM SEPARATOR ENGINES

.|_‘
: Bl:-.u 14 tow M, F,
TA0AT for war priee propasithn

GASOLINE ENGINE

HmehndHH,.El..lﬂl]msunﬁt.,htllel:mhlllnh.
ROBERTS Ma7oRs -

Hecojred the enthpsinstic e
dorsomaont of ovory visitor ot the
Ba-w York Hoal Bhow.

THE ROBERTH A8 KO FEER
Hiwim 1 bg to 00 Lo s

Wrlte for catubog

The Roberts Motor Co.

Box 37T, CLYDE, OHID

BUILD YOUR OWN MOTOR!

ﬁ:mmnunrl"‘nﬂ]ql widly Elia priod ik
img dewwisgs, for poar Awis, Laonch or Motar-
Uyela Engine

Qur Remarkable Offerl

'I-.lc1unl Hraks llorse Power—I Cpels—% Pord Fn-
l.-l:l m::y"tll with soosssories. IT'E
l|,I-1,,I.ILI. a sall Blim Frisi Tﬂl.lh
[lrllllupp—l or § Ugele,  Hesmd slamp for
THE GEEHLREDT MOTOR OO,
21th Siresd, shore Dwephing Fhiladslphis, Ta

SETS OF CASTINGS OF
MODEL ENg;rlﬂNEE

"r‘:?i.!"_‘-lgmj[h}jc.ﬂ'?ﬂznﬁrﬁé{
— Ao TOOLS

-I;EAH WHEELS & PARTS OF MODELS
L T X '.J. \ "h-"‘ o1 ™

,‘-,q.“.'ﬁ'l"'-.u_. e

THE

White Eagle Electric Motor
Fostpald, ¥5¢

We mako workling mmdela of 1nven-

thons,  HEend for §lisEteatal] oAt

i bgme of Model Sopplics,

The Plerce Model Works

L3 Ploroe Avenne Cideagn, I

Please Menlion J'*n.nurrrr .I!'r'cirmlira



122 POPULAE MEUCHANICE ADVERTISING SECTION
»  Light YourPlaceby Electrici
7 t ctri
¢3 LightYourPlaceby Electricity
5 ~ Electric Light is wery economical if vou bave this outfit—a Fairbanks-
Morse Engine with Dvoama. The Dyoama carfen! opecatesd incandescent
of are lights, elestrie fans, pumps, motors, ete.  Shife the belt to the other
o fly wheal and drive ’m} kind of machine=grinder—chorn=busz saw—sepi- Fr."\-'
'.' ._* re's Your rator. Save yourself time ond laborby installing s .'I‘-!"1
w one of these onifits on your farm. Soon pays .""" 5

foeitsclf, Simple, safe, reliablie. Idenl ontfit for
farmers. Lowest ronning and repair cost. Our
DLME ¥OUr guarantee.

7 Write for FREE Engine Book No. C
"rﬁ-‘ ) Fairhaniis-hlurse Engines

Bhows how our engine ontfits sove farmers momay.  We make
Brvernl sy and sizes of enginoe,

FAIRBANKS, MORSE & CO.
CHICAGO, ILL.

&5

- .

BHOT DOWHN A SMOKESTACH. —The Leaman Inumlsy
whng the secne of what =oandesd ke o sham battbe recenily.
Ihising & #toFne i porllon of e smckestack of the laaisley
blew down or rather was partially bLlowo down and bung
by n portlom of the sheet iron.

Hnrry Leaman stodled hnrd and ling oo how to get 1t
dowm.  Thare was o steeplelack In town, aml Harey, whin
ke an lagenbous 2oer of & clap, fnally WD upon & BRIght
Rl .

He went to a gursmith apd secaps] a J2-calibre rifle pnd
i earthond of amomnition.  Then he ol everybasly o come
mmdl =hoeat.  Iprey hal an fden thint 3 be eonbd  shost
epongh boles into ke deon Ehet beld tse plece the ssck
woulill fall down. Harrr's lden was oll clzgbi. bot be adld
nint fignre on the peor marksm ||||:-I||||| of his nelghlnrs. Tha
fieet mam 00 PesEpond o Harey's appeal for ald was Joe
Birfckler, the baker, Joe has n recond for shooting ducks
with n shotgun, bot on rife ehootiog he fell down,  In all,

CURTISS LIGHT WEIGHT MOTORS it # sald, Jdoe =hot sbont L} shots and be pot ahoat

; . = Sl ik where they  elonged.  Home went high  and  possesd
ﬂlsﬁ:ﬁ:]-ﬁ'ﬁ?ﬁﬂnr:ﬂﬂarﬂHj:ldunT:mBr?jnr?xﬁﬁ':t}ﬁ.:ﬁf overF [he ®tack, clliers went ow aml ponetorsd (e ®caek
sk il u...._-afu;.- wll girem inent Avronanga  Oind o elghtorlin- beelow  (he bieak, - Joo succesds] I enttlng of the stack
Two b aid hundeed H. 1% Sond stemps for ontaleguis X, nll bufd bk sepm osrd fhen be prews tied,
@ H. CURTIES MFG, OO, Hammondsport, 5. ¥. At thi= stage of the gome “'otee™ Kemper came alo

Muw If tlere s anything that Kemper [.-rlllr's himself on IE

l#g hier mnrksEmapship wlith a rifes, Tratay't feok  alaiak

40 zhota at the peam oand bad no better lueek  than

AIR CODLED MOTGRS Strbekler. AL Ja=t o shotl ok efecl and down came the
pleoe of sinck.

| Them 1t waos dissovered that the top of fhe remaininge

1¢ H.P. to | | stack was pectornted with s larze numbor of bulleis asd

the etack lonks Iike n sleve, and the smoke ponred forth

lﬂ H P.. out f innomergble small Bole=. 0L 28°t a seat Job., bt

It was efMectlve, Harey 8 happy, butl the reputatbon of

i and g M. P. koenl rlde shots ke Been imevitebly blasted. —Captom, 111,
| equipped with short Hewn,
conoeotions for —_——
spray pump aud THOMAS ALVA EDISON, Sixiy Years of an Tnvenlar's
wolkling beam at- Life. Dy Francls Arthur Jopses,  THus, 330 pp., 13mo.,
tachment for pumips clotl,  Priee, #2000, An fmporiant blography l-tl oo of the
Ing water fTom weils. greatest men Amerien hns prodoced. The work eontains
Wall wurk azminak ppngh of the personal elememt to mlve it distiecrive Eps
o ponmll pressure teFeil. ALl My, Fdlzon's great Inventions ame deaceilsal, a8
it dny withot feat- waoll a8 Bkls earller omes, wet the book = 6t B0 (e
Inge. Graadine b s |,|-|,l;|.'|||-||| the average reaider™s abhllity o endepstaoml &l
""gl'""" enjuy 6. Thomps ¥, Crowell & Co, New York
rile for agency
AIR COOLED MOTOR -:u.. unmg. Mich. | | [Fes Focee =m The Campbell Tool
=t ...hf-.. g i1 e ] whh maia f Fils
H P 558“ '#‘- N, qu have this tool
1z 1. P. & SQUARE, DEPTH GAGE

MITER, LINE QAGE, Ei=
Price, 25 cents, [, 5, or Canada

Look at the Nea® Design!

Tha Anest Hitls 14 H, F.

th 1
e o Eiﬂ*m-hm CAMPBELL, 117 Marshall 5t.
e _ g ELIZABETH, N. J., U. 5. A.
Bara [1=1H
stroka § LEchos, ' n?ﬂnmu-mnrnn. $3.50
Thess snginoa will (A Dynamo and Mator In Oneal
As A dynama, itwill flght foae 8-, . B
WF over | 1.H||;" 1:p| r.lll.l- |I||1II1'1'P|:|II'| |_|I.-C|||=I' |"|'|.'l.:=:|]:|'-_lp1.| F:
B apmbiitorke? dec VI et R, BRG] L,
anh .:FIEEF - e, A A metor, will opsrabe sBEwing mid-
of 1t to 18 e ehie, jewelera’ latha, cmery whesl, cincular
P Mal i wayy, alvertlalor Jdevices, and

uElioE wEgful applisnces,

NEW ATV ANCE MOTON, new desipn
Tban Yo feold soils mnd :|.:|-ru-'r\-ld IJrﬂI
Baldere. Pries i0n, pratags Hic

Band stamp for casadop. Mo, @ of
mew Lhings lllr.'lrll
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o0 BOW L

presentlng the
eniHagh criesl Knowle
of Gas

120 Court Street,

- .

A monthly magasins devoted sxclusleely ta the gas and pasollne enplme smbjoct,  Ttowile tell
heen's

AUE engloe Funning and mw[‘ﬂ!l il IRHney Is exprnaive ropklrs.  Its contenta

ke Of 0 BEmEl-ter ::.Ic'nl ek FReer Thak can not
Ing the purchess of A combusticn anglne,

FLAIN GAS ENGINE

tlenary principles of the Gas Englne in shoples lAnguage—bot s
IE:.B T puetessfnlly « |h-n:.l B gi= engine.  Regular uulmuupﬁﬂlg
wor, £, & pear. FPlain Gas Eugloe Soose sells for 8 os0s 8 oopy.

A special mited offer b8 now open of Gas Powar, Ons Year, and Ope Coepy ol
Finin Gas Engine Sense for @100,

GAS POWER PUBLISHING COMPANY

Free sample eopy of Gas Power, il desired

o Linterest people aperating of contormplats

SENSE

Ball opders st once, Adidress

St. Joseph, Michlgun

~E LEC.TRIC.ITY—-\

BOYS WHO ARE INTERESTED

in the fascinating and clovnting study of Electreily
shoukl Aend & 2-cent stamp today for our B0-Page Cata-
log. A blg bDook of electrical education contalning
Tetures and descriptions of hondreds of Electrical Toys.
is; Lamp=, Telephones, Railways, Molors, ele. U
Something electrical for evervbody. Lowest Prices.

et the Catalog—Tow'll Pratf By It

b VOLTAMP ELECTRIC WFG. €0., Voltamp Bleck, Baltimore, Md.

F. ol il

O FARM AND SHOF WORE, Bi: |I'|

withoulk eranking ; b oanis OF §sars, K
Fuarns Aleohol, herosene andl Gagoligs.

Al lans in stock, 2 Lo 20 horsrpowar,

Srosl ronnsetiog rods.  Andl-Cric-

tion  bearings; Do vibratlon,

Wrlte for frim catalog,  Huns

Sepurnters. O orn Shradders,

Carisk BLELDE, Pomnges, Drnnmmaoss, Fto R e e et}

OETEDIT ENGIKE WHRES, 213 Belleva, DETRAIT, HMH., L. 5. L

The sureat and easleat way to get perfect lgnltlen for your sngine s te use m

SPLITDORF COIL

Glves mora power with less froubls and erpsnse

Ask Department M for catalog

C. F. SPLITDORF, 261 Walton Avenue, NEW YORK

Electiric Power Moior
Bampls prepatl for 35 -
[0l

Apenta Wanted
Empire Elee, Werks, 841 Bridpepori, Ci.

SUFPLIES, TELEFOONES
— MOVELTIES, Catalog of 208
Ec rlc- Froe. I it's Electrie, we haye
15 B Cataloprae 4 vls.
OHIG} ELECTERIC WORKS, CLEYVELAMND, OHID.
T World's Hesdgourisrs for Tgnamos, Mokors, Fans, Toys, Helberies,
Deie, EHalls, Lamgs, Focks. WE TUNDERSELL ALL WANT AOENTS

F wyou are interested in any Kind
of a Firearm,write for our beauti=-

ful ** Gun Guide and FR.E:E

Catalog' for 1907, It's

Dlrea moee podnts on gaes than any catalog
Mahad, @ives kot prices and most complete |I|L

THE HOPKINS £+ ALLEN ARMS CO.
32 Chestnut St., Morwich, Cenn., U. 8. A,

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

WRITE POPULAR MECHANICS

A STRELINGER in your

Laungh is like Gold
in yaur Pocket:

Mighty Satisfactory
THE STRELINGER ALWAYS GOLS

Safs, Simple, Dorable,
Relia E..Pﬂ'ﬂ"!l‘"l.ll
CERCEFDE AN ESY I ||_I|| T 14 vonr u-rl

wige,"  That'a the way wa Lak

Lliem 1;1u1:||:|..1.L'||"r.|l.'|"
IHOTRLE LE

'."-"*- when the
BrralifigaF a0l
Vi rl\.lll-lllk ! mn |-I{' Tos B -
i“ i Nl
1 l'lhT it
4 Oye.=~1 ta 4 C3L fisonw tow

THE STREIIHGER. MAIHHE EHEINE Co.

Tapt. Ly 48 E, Congross §t,,  Detredt, Michigan, 1154

The Center Fire
Spark Plug

The Frug of Clean
Compiressivmn.

InfTenss power
1k per cent,

TheRacing Mach-
fne Plug. Hight in
center of Comgpires-
slvn,  allowing ox-
plosion to Eravel in
g1l alireclicns at
s Vi,

Flagis nlways
kept clean by L.
ruehling freseh
charge.

TOrPEAsmE urw-
ar =3l pee cent,

Cleans cviinder.

Cledng plato
rngs,

Ulrans valyes,

Al s pEnewer
Alere gl Liess
tromble,

HrTanTes & 6 F - |
basn nnd labri-
ritis pRrta ag
s e, L

Senid fop Calalog

General Accumulator and Battery Co.

12% Second Street _ Milwaukee, YWis

IMegee Wewtion Mopulfor Meohaonios
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';QHTI:nn“ |
B it Lamily pleas.
wre hast=at illustrated,
Leanplete with cars, 510

Mullins Steel PIEH.;I_I'E Boats Can’t Sink "

Easiest to Row—Absolutely Safe

Alace of secl, with air chambers in each epd like a life boai,
Lan't les |-:.|,p.|_k dry out oF sisk.buae o lifetime. Every boat
-4+ li.rr-lln.ul. I die III"H ak for families, sumener re-
JOTLE, IFEE, Dox=it Liremmes, o Erne I:.._:I- a2y,
tia Fer crur catalopns |;.1'||,;::-p Lo

Motor Bests, Husitnr snd Flaking BoaSs
The W. H. Mulbins Os., 1] Frankiin 8%, Saless, 0,

= -

for THIS FULL-SIZE

CABINET TALKING
MACHINE

COMPLETE

$1.9

NO FURTHER PAYMENTS

The rmost remarkable value in Talking Machines
avar offered,

&l lats and up-to-date improvements.

Fine appearance.

Excellant reproduction of lona.

Mounted on reversible, hard-wood cablnet.

Plays Standard Columbla and Edison records, squal
to machinzs :nltln; :mrﬁ] tirmes as much.

From factory <
W H.EHI.IF.I-'EIT H‘E It and BACK It with a 31X

MONTHE' GUARANTEE
Remit by P. O, or E:prﬂl Money Ordear.

NEW YORK-CHICAGD SUPPLY CO.

Dept. F. M. 1#-1% Brosdway, NEW YORE

LET US BE YOUR FACTORY

Wa make anvthing to onler —Stampings,
Sheet Motnl work— flhl.n: & good machine-
shop should do—wa — Disiiigs wa'ta good
omed,  We publish “The Silant Fartner,™
& sample copy. Write us.

THE GLOBE MACHINE @ STAMPING CO,
3610 Hamilton Avesuwe, M. E, - Cleveland, Qbio

Ask for

LETTER DELIVERED AFTER FIFTY.-FOUR YEARS —
After 1t hnd been more than Afty-four years o the msails
& Ieiter was dellvercd recently to a1 woman in Mewnrk,
K. I. me morning thy Newark newspapers peporfed that
i lerter had Been Pecelved ot the posiolicoes addpessed oo
Miza FElizabssth Garthwaite, the postmack on owhieh showeod
that it hod been malled Im Mew Orlenns on Dee 000 1854,
The leiter proved to hove beem wrliten by n cowsln wha
nitended fhe same school more than holf & cenforr agoo
The Ink En=lide dhic ledter wns & LDEdly faded thot the
letter wos hardly decipheratibe, Lot the address was plain.
Mo onp was able, or willing, to offer any explanation of
the whereahnura of (e lotler duekng the years that elapsnd
alnee it was malled.

—_—
BEED AND BLUE GLAES COMBINED PRODUCE DARKE-
WESE, —In bwking through n bloe plass all obfects look
hlne, and theough n red glass all objects look red.  Loalk-
fig thromgh the lath of them &g the ssme flmse 8 person
woull expect o see vickef, which §s the combinatbon of
thie two, but §F the oolors are puare, o Hght will pass at
all and the glase will look deep block. The reason =
that the blue glnss ollows no light to pass exeept hloe,
whilt red allows no light to pass hot red; the resolt
blng that nothing geis throxgh at all.

— - .
BOCIETY TO KILL RATS.—A new nssoclatlon hos been
peganlzed In Lawmdon, England, to wanze a war of exter
mipatlon agalnst Fate, 10 12 1o he ealled 1he “Hoclety for
the Destraetlon of Vermin,' and has among It sapportees
Lord Avebury, Sir Lauwder Drunton, Bucgpeon Geperal Brad-
shaw, Bir Horry H. Johipsom. 3ic Gilbert Porker and SIe
JTames Crltehton Brown.  Sines the ficst ramor of 1ts
ceganlzation the sorloty Bas Leen showered with offers
of polsons, (raps, vires amil other Infallllde speclies for
destroving s,

For festing Prim or Sioraps Extieciss, Oives the desired E. M. F. readlsgs D 0 3
HdrEduE EI'“:EIT ‘rﬂ“]]lﬂlﬂr oltsin L ':I:I.im:rn.l. Hlrong censeeting posts with non-removabls nots,

Eclipse Battery Ammetep o720 Arvirs., Mocetely sccuruia and dependutie st all times

Eldredde Eleciric Monufacioring Gmpﬂy,

l'ln. 6 Post Oiflce Sguare, Sprindfiald; Mass.

[UFKIN

TAPES AND RULES

ARE THE BEET
PO SALE ENERYWRERE  SEWD DGR CATILOS M 26

e S fPue

. - MAGINGE, WICH,, U B
FIFF foic, anopew, DY, §PE =iy, LaAD

Freight Forwarding Co. fgirced

Tenaeehald gonds fo and from el polods o the

Pacific Coust. S0 Hrl. untts Bulkding, Oblengo; 1600

wﬂght Duiiding, 2. Loals; AL rHTHHnli Hidg., Bostom; 161
Dodnm Ll.lslﬂ.g:..,uu.n!'nncmnl, Etimeon Block, Los Angelns.

—
The “KICKDRIVE' is for driving sll
kinds of light machinery by foot pewer.
The following artisles are built com-
pletes with the *KICKDRIVE"":
g e

et FI0-21E A Comnl
Geta . MAYER SLOTHIN, JEACed

[

P

ON HEE-
HHHLL (WIS

REDUCED RATE

T0 R FROM COLORADD, CALIFOENLIA, WAEHING-
Fol XD ohaGoN, Wriks

BEKINS BOUSEHOLD GOODS O., 551 Firsi ltﬂlllllel-..

== ANGLE BENDERS

Wo make hand - powar
Benders for formi n-
Eleg !nlfnngtmt.]l‘ Il thisk

. B

ﬂalla:c Supply Co., 4 W. Washingten 5t., Chicago, [IL

BEWARE OF IMITATIONS

For the prassaiion of sur suricmars we adviss ihsi
Elzin's Pligrs wre beinj smdiaied, b ook Bko Klein's
This, bkswever, does o8l mibhe hem Klein"s.

Towk for ihis samp. B
“”"n” HEEY & sOME, ip; ki
Veikle of E@pdSrs — pres g pErelse

witemt hks fEmp  Uee oon grasise

Elde's  Thar are e preder ol pors o
FIErRCoE ALd bare Bond e LEL of 1

MATHIAS KLEIN & SONS

R iars

W WAN MU
CHIGAGE, § I..
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it e L i oa ] el

Aieeirarg], Toeday

> il Pl clonds, bt waa nob wiss sasagh to nss tha enorgy be hod
Fronkiln tapped e A T,

knowledes cmpbles ws to twen into power the llghéning thet has been going to wests
IEnaPHce dlways ek washe, oo DelEe esns pow er,

Elewiralty bs thie greniesd gow ETR TS lny. !'IJB|"||!I'5|"'I'I'iI'I:I|‘tI|r|-.
brodlssbriom, Tk posecsses noboll possihillthes asd |:-1'|'i."-h- unequiled oppotinnitics o
apply it Yoo ean learn eve ryEhimg thot {8 knows abaul e from the

Cyclopedia of Applied Electricity

JUST OFF THE PRESS—NEW 6 i VOLUME EDITION

rivalutlonized thes world's
the man wha kmows Bow to

3,000 pades. 7x10 inches, bound In th.[ Hed Hnrn:ﬂnn
. . il
o hios heen caretnlly Hl.lll a1, wevisel nnd heawght wip tov dmte. DD pages Tuve TeeTs nild
Every L) II-|":| |:|:|, latisk, moat complete and awllboritative electrie 1| work gmblished. Tt covers the @hole field
af ngppid trieity ig sach o slmple strnightfarsned, prsotical way that anyons can andorstend It 1t illus:
|.|-"|:.'|_.:.._.|..-_| 1 |||-|u'r||_ . o phologriph, I8 will give vou, Inon few bowrs of iome cLEAY.
T | ok get by weaks of nn mbded afort. Tt B8 am invaluabbs ready reloe-

pace. nlways o Ll g iwstloma.  FPractleal prob leine affsr every pecilos Lo tesl tho Teader's
Enoelolse—valuablo tables, [ormalas=fally Indexsl

HALF PRICE FOR 30 DAYS

Eoeclnl wory Triee 818, Regula Frieer #0k,  Bent FREE cxpress prepald, om méenlpt of
m"-:-|,-.:-|:” I|;| '.._,,,I :.:,'_m & Liooks, pay ns B2 within Qv iliye nnd 52 nmonth ontil yow hove paid the speckal price
|.\_II.- ElS :\.HI: -l.r_|“ rwl=e rofurn them ot oor expeass, W erplof ko agenls Td aiiday Wi

ihe Subjecis Treated

Electricity—Electric Corrent—Electeln Wirlng=Eleetele - Bell
i Telogroph—"Wieeleas Ta s phy—Tel aubisgrigphi— Daan  atogs for
ipes—Theory, Calculodion, Deslign apd Constrsasiion aof O
Klofors— Trpos of Dynamns ond Modors— Eloratoms —
Lrirect Carrest Alofora—THroelk- Deiven Maching H3liop
Teals <Elevirical Mensmarements—FElectric Lighting in-
eluding Are mpd Inesnndimscent Lighiting Moernst Lomp,
Caodpgr-Hewltt Lomgp, Osmium Lomp, eto,— Eleeteic
Failwors, Imcloding Thied-Eafl Syeton, Blaltiple-Dnit
Iontrol, Electro-Peeumatic Control — Alternnting Car-
rent Moo, etc Bingle Phnea Electric Hallwory —
Eipciric Welling—Mercnry Viopor Converter — Maingo-
ment of Dyaamos aoad Molobs, incloding tho Locstloms
hindl Hemmody of Teonhles, stch s Sperkicg &b thie L'nm
mivtatar, Hiouligyg, st ~Power Sdatippe—{entrl Station
Enginecring=Contrnl Sistlon Deeign — Btorage Fal-
ferles, bpcloding Chorglng snd Dlehargiog {-"
Trombiles mindl Lliwir Bo ik, Tiskan for Impgurl- 'f"‘
Riew, gte, — Power  Transmissbon — fltormnking
Corrent  Muchinery, including Altsraatiaeg
Corrent Geperators— Synolironons Moo
Truluction Maotor, Tronsformar, Kidary 1-1
Comrerter.. Frosquaney Ohaicgier, pfe,— a
Taelenh —Imrluding  Imstremonts 'ﬁ’
Ligns, - Exehnnges, Jommon Hat- d
tery Bystems Cpemation, dpiete-
mnncE —Awrto = Tyrlani b
Wireliss Telophony — Tele-
phone Ling Yrotectioo—
Talezruphand, el
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Practical

Mechanical Books
25¢c Per E‘UH

ELECTEICAL CIROUITE AND DIAGEAMS. Delag
nooEelection of original wptoslate amd praceieal dia-
grams for jostolling apnonelators, alarms, holls, elee-
irhe maw lehtlng, telephones, electric power light eod
witlng  clrealts,  Indection colls, ges engine  Igniters,
dymninos  pmif  useiors, AP mee winlings, By N. H.
Boehmebiler. 85 aents, poatjelil.

ET-EE‘-'TH'-IE_ EBELLE AND ALARME, HHow to imetall
thom, By N, H, Bchoeider.  lneluding battecles, wlre
sl wirlug, «olreaits, pashes, bells,  burgler olscmes
llgh and low woter sinrms, fiee alorms, thermosiais,
anuuncintors, amnd e locatlng anil emedying of fanli=.
With & orlginal diageams. 25 cefld, posipald.

MODEEN FRIMARY BATTERIES. Thelr comsiruc-
tiom, wep ol malotesanee, Spcluding  batferfes  for
teleplhcnes, (elegraph=. msotors, ebectrie lights, indoe.
thon eofls, and for all experimendizl work. By N. H.
Behpelder. M papes. 53 1llustrations, The kst oaml
lagest Amerfean book on fle aulfest, 20 oents, oEt-
paid.

ELECTRICITY. The =ixly of, and its laws for be-
gluserd, compei=ing the Infrs of electric current gen-
emiion sml Bow, Ohm's low, golvsolsm, mogoetism,
lmduetbon, privciples of dynsmos apd motors, wirlng,
with cxplapntlons of slmple matbemathes 88 appliod
o electrienl caleulatlons, Hy N, H, Schoelder, "It
-'lﬁldurigllml usirations and & iables. 25 cenls, post-
paid,

EXPTERIMENTING WITH INDUCTION COILS, 5.
H, FNorrke, mutlicr of “Imiluetlon Cols and Cofl AMak-
g™ A& mest jmsteoetbve Ltrle ook, foll of practieal
and Interesting eElments, folly explaimed o plain
lamgimgs whith § viiiid hints aml saggestlons for cven-
g enterialninents, Arronged under  the  following
hepdiogs:  Iotroduction; Che Hapdliper of Bubmkor®
Cufl;  Expéerlments  with Sporks; Effceds In ihe
Yaruum:  Imiluctlon ond  Wireless Telegraphy. With
-1 |.-t'|),||.'||l] Lnstentbons. [T the prose] 25 denls,

If.hﬂ"]!‘kl.ﬂ GAS LIGHTING. How io Install elecipic
gns Igniting apparates, Incliwling the Jump spacrk aod
milcijsle =y&te ar all wimid,  Al=g the cape and
melecilon of sulinble Batterfes, wiring and repaics. Dr
H. &, Noirlke, 101 pages. 67 [llustratlons, poaper. 25
cemid,  posipald.

THE LODODMOTIVE, simplr expleined. A& frsg In-
trodoction to the study of the locomotlve engine, theie
deslgus, constroction ond erectlom, with a short cate-
clilsm, aml 234 {llmsicailons, 25 eenis, posipald,

WolDWORK JDIHT‘E. Hawy ta meake and whope {9
wmeE fhamsy  Imcluding  neortbs and  renaonn I!|||r|l::-|. Taps
{lu'lllu. dovetall Jodigs, glue Jolnts ol searfiog Joints,
Witk a chapter on clrealsy  wosdwork, pevises] sl
polarged editbon, 101 papes, 178 illustrothms. 25 eents,

il el.
I b.LE BATTERIFE. A procibenl handbook om ghe

lesignimg, flllng amd GOrisking of dfy  aitecies, with
fildies, Mor aatomobibes, g0s emgloe, medleal aml ooll
work, electric lells, alafiss,  eleglanes, exporlments,
amild all purpeees veqalting. a Orat-rafe batlery.  Fuolly
Muastrated with 3¢ oplgival drowliogs. 23 sents, poscs
. 41

EMALL ELECTRICAL MEARURING INETRU-
MENTS, describing tle making omid oslng of the dQf-
forent imstenments, fally lestrated, 25 eenls, posl-
paddd,

METAL WORKING TOOLSE AND THEIE TSEB, A
Mandbesk for Youmy Eogloeers: and  Appremtlees.
Shows how to use pimple tools requlred In metnl works-
ingp and model moking.  Illustrated. 25 cents, post-

il
F‘l]:II.ﬂ.ﬁ:E..ﬂ.H' OF CORLISE ENGINE. A larfge «ngrsv-
Ing wiving a lomgitwlingl sectlon of the Corliss engine
exlmiler,  showing  relntive positlons  of  the pleton,
glenm vnlves, exhanzt valves, amil wrist plates when
Cut-off tnkes plnee ac 1) stroke for each 15 degrees of
thie  clreln. Witk foll particulars, Ropeh-fole gl
rock mhafts,  The clrele edplaipeml,  Wrlst plates and
v T, ]'1:||]|||||I1|||| af  flguares. e#fe Printed om
illl.'u'«"l TIJ'CI:I' :-'m' II: :|| % 1% fne 25 eente, postpndd,

10% 8. A pmetien] handbsok on fhe
:-l'-11-1rrmlli-|| n1|l|: ||H|- -'-I' ghork and spark eolls. With 15
filustratioms, 25 eents, postpodd.

JOINT WIFING, Practleal hing= for beginners im
plumbizg.  Fully [ostroted. 25 eents, postpald.
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WIZARD MAGNETOS

1908 MODEL

Absolutely the most
Efficient  Muogneto
y ever put out  for
JUMP SPARK

IGNITION

HERCULES ELECTRIC COMPANY
10 BAYS' FREETRIAL 724 Langsdale Ave., Indianapolis, Ind,

THE NECESEITY OF TEADE BCHOOLR, —In n paper
rend  before the Master Palnters” Association of Boaton
Willlam E. Wall devotes bimself to the trade schoo
questlon.  “'Fllty yesrs sge it was the role for o roung
man te serve s apprenticeship to bis chosen calling Ee-
fore he cunsldered himself competent to recelve the woges
of a craftsman, Today he wants the wages of & ceaflsman
withroit #erving an appeenthoeship, sl twr often, If willing
b sepve, = anable o abtain employmenl a8 oo apprentles,
hecouse the average masdler mechanle has Wit flme fo
teneh blm, ond wonis toe secure workmen whe have legened
ths trade En ol fts branches and ean torn ol lorge
quantities of finlslsel work,

Ut 1 undoulitedly trae that fhe avernge moster mechanbe
dors not enre to be botbersd with appoentlors, Dor doss the
average hoF care to learn B trode, ond Lis parenls selilom
maist That be shall, Yot without doahis (his greal coumiry
of ourd was allt up Indastelally by intellipenl mechanios,
nnd the high inde=ieinl #tandeafd get by them comonot B
impintalned unless we hove some opporionliy provided for
those whe wish to learn m trade. bot see prevented from
itolng ®0 by lock of trade echoods, 11 §8 tloee (Bat ok
mnnickpal, stote, nnd Umlted States actlboriiles shoiild oonp-
gliler fhis marcer, and make peovislon for Instructlon in
fradle  2chonla o the ekl that 1The Bexl generatlom of
Amerlean mwechanles will s larzer aml boiter Beted for
B [azke 1o anmse, '

*Ta araln boys amd gifls in merely literarr aceomplisghs
ieente o B total exelusion of ndustrinl. momes] and
technienl draining.” #ave Presblent Roosevelf, *“tendas 1o
unflt them for imdusirisl work; and In real Hfe most
work Iz indastrial.®”

i i—————

AMONG THE ANSWEES (o quesilime nt & recent sclbool
expnmination were the followlng Interesting examples of
roathful misinformation: “Gross lemorneee b8 144 thines as

hail ns just ordinory  lgnormnee.t tAar e, an
Trialifansl h|-|'|||II: sort of fellow who bas anclnped I|I:|uur'[|.'
Iy ome Rl The lives 12 a6 Infernal ofgan  “"Vacunm

fe mothing with the alr sucked out of it pul ap in & plekls
Bogthe—it Ig very hord o get."

g~ 'E'ﬂI.A.P-R.ELlhEL!’.-IﬂWER e
Makes vou MmoBgy, hl’! 1'-[|.|h.l: E |3|'|r||:|r'||¢,|1

GASOLINE g
ENGINES

Simple, most efficient, -:I-rprn-:lahlr:. ] Fm:l a.nv-:rl'.
Cruarangeed for wau Sald on ersy h;rml.
Local Agents Wanted, Er-Write
Shelbyville Funmlnr and Machine 'H"nrh..
108 Factory St.. Shelbyville, Indlana, U. 5. A,

14FT. Launch

2$940

- ]' r-l 8. Bami, B0 1PE-

11||;|||II|"|'|I-\. from peaplc whio
. pe are udng them. 156515-21-55 and 50
:I'l'l'.-l:l'll‘ﬂ A%l proportlonats prices.  Hoals and emgines guars
Anined nmd yedr. Bhipimeil made the d&F wo Feenle oFiler,
Aiotor the simplest made, starts withoul erankifg. anyong
LN GpsTRLe (hem, We ars the larpedt ballders of pleas.
e hisans 16 thes weorkid i el dFrect 1o 8T, Froo catslogs
LDETEOET ROAT C0 E2T] Jeifersom Ave., Detrall, Mich,

Plegse Mention Pomilar Mechorics



SPECIAL GREDIT

Egﬁe“rlyihing You ?l"se in Your Home

nAWRITEUSTODAY e
Read This Garefully. It Is of Interest to All

WE ISSUE FOUR HANDSOME CATALOGS 324 ot b gomy s
m m;;;;n#:m:-ih If you have any ides of purchasing any of the gocds we handle be surs and
THE CATALOGS ARE FREEzrocerys pfioct o be witbout them, Simy dop o
;1;:::'.5':3;” :I'E‘ “!'I-:‘IE!E-IEﬁ:r_!rl;m. Catalog 10 contalns o new and complets ling of fornitore and

inds, earpets, o oll cleths and portieres, ilostmted in their
acrual golors, lues cartains, clooks, crockers, silverwnrs. sewing mselhines, nnd
washing mnehines, refrigeratns ee boxes, baby enrringes aml g0 enrts. Catalo

@b bnclailea the finest line of high grade stoves and rangesof all kmds and descelpilon ever place

op the market, Catnlog S0 embrcss Columbis Graphophones and preoeds, the world's
standard line of ealking machines, Catalog 40 comtains the cele-
brated Meyerboll and Beolkmann Pianos offered at prices

Eram 184,50 up, )
EVERYTHING ON LONG CREDITF victstves
Nin all_ecur caialogs
may e purchased on our world famosne * Wattonal Open Account
CroezlitPlan® and we fix ihe terms of pay et e SuL yoar income.
Chars is the most dignified eystem in exigtesde and beyieg from us
o apen accoont credit wall be a pleasuss o you, We are the
arlginators of N ational Credit, we Bave made it a life study and
weare the one concern that £an #£rve yoa as you wish o be served,

WE SAVE YOU 25 T0 50 PER GENT 1.5, %o

gl amd when you receivepar free eatalopsacd make comparisoos
I ol 5""‘ will he i.11!.1?||'l|]j' comvinced of thia fage, We are the largest
i istribatars of forniture and houeehold goods, earpeta ltﬂ'l'ﬂ1
talkingmachines and pisncs in the world, %W can and contro
twenty-Ave mammnth refail #ores bocated e the principal
cities of the Unitwl Siates, our combined eapital is 7 000,
(080 and om ancoant of oor great 2ize, which givesuaa tre-
mendous parchasing power and enables we to control 1
autput of ascore or genre of the langest factories, *wecan an
dn undersell any ether concern in the world, cash or oredin, '
OUR RESPONSIBILITY it e or ews:
5 ; | 1 business house or _oewss

yperim Chicapn, 5t Lowls, Cincinnatl Fitcshung, Kansas
iy, oF any of the ciiied wlire our petall stores are loeated
0 ARy express or railroad company or o any af our lll'ﬂ.ﬂ:ﬂ!'
cugomerd in every section in the Upited Scaves,

PIANOS ON FREE TRIAL

)  Terms: $1.23 wh 7camdl.  Sand no money with yourorder
ftur epecial Eilchen Cabdnet, prics §T. 00 Sand na Onr Handsemes Deckmiann Ph."“'} Caitnlog

&

30w will ¥ o prag om nppeoral. 04 . .
,“ It .'f,: .,"'L i ;_!.' d, el N‘ LR ¢ M, A0 containg the mened Temarkabile piaso offer ever
Be bt Lo n el Fohs poluge fasiaet ba 46 inches made by any congern. W will ship any piann you select
hilgh, tasss i 44 dnch s 5, Bhinches whds on M Days Free Trial. ¥ou oied sun aepel ma one cent
Bhipped om &0 BATS FREE TRTAL until you are eonvisced that pou have saved at least §140.0H

G4 OUE phanG,

We Trust the People Everywhere We Pay Fmii:,t o
ﬁﬁﬁgggﬂ Columbia Graphophones
® Send no money— F;Euh Trial |
Our 4i-page Columbia Graphophone Catnlog
Mﬁl@ Jlern @ xoh st g St

end o mEoney.

1642 35TH ST, CHICAED Drop Us a Postal Today
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If It’s a Sebastian, It’s a Good Lathe

BUILT UPON HONOR—-ACCURACY, EFFICIENCY, MODERATE PRICES,
Foot and Power Lathes, all sizes. send for Catalogue.

| Sebastian Lathe Company, 107 Catvert st., Cincinaati, 0.

~ 77 ato 15 n, Swing,
New Features, =

[FOOT and POWER]| P meclllsely e

AND TURRET LATHES, PLANERS . HE:P _:{1!:' llﬂlﬂlﬂ:}ﬂr_g_":mr quantity.
SHAPERS AND DRILL PRESSES 3111 Y Chock, Crack or Niok Every oot has watey
mp—— ¥ FRER Tiusitarod Caalogne aad Special Frice,

SHEPARD LATHE CO. ) WICHIGAN STEEL BOAT £0, 156 Bellevar iv., Dydrolf, Mich,

AL131W. 2d St., Cincinnati, Ohio

— MOTON BOATE ON FOREIGN WATERS.

The Amerkean ond Englisly Bullt motor boats die mof only
A H 5 peeilominate in Amsrican aml Eoglish waierd, hot in evesy

- part of the warld,  Ajpang e places whebe both coiniries
—— arg well represeiied ate Shanghal. Venlbes, Stecklbalm, Fin-
lapd, aund cm fhe Rapgoeon. At Shapghal aboot 30 mestor
9 to 13 inch 5“"1"." (T Iirl.' It Iln-il: al I.III.' proscnt tline, u.l:-ilI Ef the few '.'l"il|l."|l
c WEre (THI R o ol e Hine - fwir woll-Rown  Ameriean
Liet prics, {500 and sp accond. munkes,  Fregoently  the eopines are §mporfed aml  the

ing to slze. “Whes ready e Thay bonts bullt «n ihe =pot.

sumi for Lathe Oatalog and prices In Venlee, the city of conals, the motor bost s slowls
but sarely  gaining Ite place,  slthowgh the Yenetlans ara

rather antagonl=tle pegainsg any Kind of ceafc Hkely 1o di=-

50 ar 40

W. F. & John Iarnes 0. Flace the gomlola, At present there are ools
1k} Baby Bt.. ¢ 1 Hookfonl Tk
1 = 2 =3

B.F.BARNES"
ELEVEN-INCH SGREW '
E  CUTTING LATHE

For foot or |I:' a:lrn.n anfaed, EI:-H

1T e | edyegeiiad

reet, A atrietly high erade 'rllnf:l
prm ool YWa |... Ll I1 n Bhmech
]ll ho,  Dos =eriptive chrowlars of
) Ehemn 'u i LR

T BEILNG MACEINE
[Buccostnr 4o 1§, F, B-:l.rnh('-:!l

PHOTOGRAFPHS e
WANl I |ED msodor boale thresding the connls of Yenles, theee of which
nre American, In Finland five or slx Amerfcan moanafae
turers of dnolof Loats and gazollng motors are represenied

HE i [ n b il iie, # 1% Bl h
il:lmtu : phs -u:' nnlwland Emt- 15;111-I|“-:FI |"|Ex e o -.Ir..:ﬂcll'.:{'.ﬁp&:t ! H'i:
EE" H:IS-. il tﬂb & for p." 1 i1 | |-|Iu: II.'rl- IILnlnl.I. |I.I'I:1|rl|-lr“l II.II'I.‘I ':'L'llr't;l"ltll'l'-.::fl-.r “I': i ‘-_
:.l.:lizl- msiguhuﬁ‘;nuihnuuhmiml] :.r:rrli:::il_i?iﬁu:':'ll:lf 5 {z:.:' el "| t: 3 I::I' Irr::L:IIJm“:"!:
l‘_l ﬂ mr a t u“ mptn,d ¥ 14 HEITarenI: EhimsE A INlEH I'IIIII'.| s THIEL o
| (] HAELE R WliE, l\.l.i | |l l|l| "T 1
will be p"'i'd for pmmpl.‘l;.r. :IJ"M“‘!-II_:FMTII:I:I:ITI:%;' Ilnsls dl:.llrll:'umhlsr : ﬂ'm II:u.lul: r-:-:':ﬂ
Tigllt by mm Engll= i
Editor Popular Mechanics
160 Washington St. Chicago (14 Star ” I a .t h es

Foot or Power O-in. to 16-in. swing

Dixon’s Flake Graphite Eighgmis sevy:

ecutting engine
Gives you *positive pricciple lobrication. Good =

lathes, with or with-
out sompound rest,

[or Bleanm llnders, bearings, gears, and :

O ekt et Tote Bokies tﬁ-ﬂ, gives | ta]ﬁr.drm&-mﬂhiﬁ.

Toll lnfermatian. TOULNE AN T ",

| ting attachments,

JOSEPH DIXON CRUCIBLE COMPANY i fmﬁmnermutarah:ft

JERSEY CITY, M. L - metrio lead acrew, ele,
PATTERN MAEKIN ey N s

» The Seneca Falls Mfg. Co.

—In Wood or Mobnl—
M oDbhEL - M A HING 102 Water 5t., Sencca Falls, M. Y., U.5. A
W.F. Posler, - - . . «  Goshen, Ind.
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THE PO

attention, and oeenpies very little epace.

Before you purchase a power, figore
on getting one that will cost you the
Jenst, to operate, furnish the power desired when yon want it, and be so
aimple that it i8 almoat imposaible to get ont of order,

That is the kind of an engine you get when you purchase the 1. H. (L
In addition to the above requirementa it i3 aafe, reqoires practically no

Reagon it from any standpoint you wigh, the T. H. C. gasoline engine will be found the most

geonemica] power you ean parchase,

Yo will find in the I, H, O, lines & size and style which will exactly 2uit your needs no mat-

ter what the work in hand may be.
qualified satisfaction in all instanees,

They are uzed in the shop and i the mill and bave given un-

The I H. C. is made in the following stylez and sizea;

VYVertical—2 and 3 horse power

Horizontal (stationary and portable)—

1-horse air eooled; also
Sawing, spraying and pumping outfits

4, 6, 8, 10, 12, 15 and 20 horse power
Any particulars you wish concerning this engine will be given by the local agent. If yon pre-
for, write ug direct for catalogue and other udvertising matter.

Internalional Harvester Company of America (Incorporated), Chicago, U. S. A.

18 Harvesieor Bullding

25c. BOOKS 25c.

ELECTRICITY. The stady of, and lie lawas for be-
plooers, romprlaing the laws of electrle current =
eration nod Bow, Ohm's lew, golvanlsm, magnetben,
indnetion, primefples of dynamos and motors, wiclsg,
with explnnntions of efmple matbematics as applied
to ebecteleal coleulatlons, By W, H. Schneider. 1ih
Af arlginal llostretlons apd & fabkles, 25 cents, post-

1id.
P v BATTERIES, A

TRY gae leal’ bandbook on the

dealgniig. 6ling nod fnfshicg of dry batteries, with
tnlibes, #ﬂr antomobiles, gas eoglos, mEedlcal apd ool
work, electele bells, nlarms, telephones, experiments,
and all purpeeses reqolriog oo ficst-rate batlery,  Fully
ilnetrated with 30 orlginal drewlngs. 23 cents, posi-
ald,
Y FIECTRICAL CIRCUITS AND DIAGRAME, Being
a eebectiom of original up-fte-date and practieal dis-
grams for jnstsiling annooclatoss, alarms, helks, elec.
trie pas lighting., telephones, electele power gkl and
wirlpr elrenite.  Iodnetbon  colls, ges engloe  lgalters,
dynamens and  molofs, nrmi:urﬂr winliogs. By N. O.
Bebnelder, 25 sents, posipold.

ELECTEIC BELLE AN ALARME, [ITow 1o lestall
fhem. By M. H. Schoelder. Toeluding batieries, wire
and wieing, elrealts, pushes, bells, barglar  alarma,
high and bw water slarme. fice alarma.  {hermaosiais,
anoinelators, asdl the loenting nnd remedylog of faunlia,
With 58 orlglnal diagrams. 25 cents, posipald,

MODERN PRIMARY BATTERIES. Thelr copatrae-
tiom, uee apd malptenanee, inclading hatterdes for tele-

phomes, telegeaphs, maioes, ebectrle lLehts, Indwet b
colls, ond for all experimental work. Hr N, H.
Echimelder. 1 pages, fllneiratbons. The best and

latest Ameclean bBook on the sulijeet, Z5 cents, poat-
LI

18,
IM:EI1':F.'ltIIE.'H‘I‘I!IFTEI- WITH INDUCTION GOILE. H.
8 Merele, author of ""Indectbon Cofl2 and Coll Mak-
Ine."* A moat inetcoctive 11tle book, foll of practieal
and Intecesting experimemts,  fully  explalsed & plala

Iangunge with enmerous hinte and sugzestions for eren-
Ing entertainments,
hendinge:
odl;  Expeflments
Vacnnm;

Arranged under  the  Tallowling
Inteoddmetion: Handllng of REahmkarf
with  Epnrke; Effects In the
Indiostlmn and Wireless Telegraphy.  "Wikh

D5 eoripinnl ilipstratiome. [[a the pre=a.] 2% cents,
p-ut]Eu.l.d.

ELECTRIC GAR LIGHTING, How to install elecirln
s lgnlting apparaios, iocloding the jump spark and
mnltﬂr]e eyalema for all purposes.  Also the cafe and
sxlectlon of sgitable batterics, wirlog end repalra. B
H. B Norrie, 100 pages, 57 1llustratiops, paper. é
wentE, porLjaid,

THE LOOOMOTIVE, simply expilaimed. & flest Ine
treliaetlon to the stody of the locomsiive soplne, thelr
dlodlgme, ecometructbon Emid oeection, with s short cstes
whinm, and 20 flingiratioes. 25 conis, poatpald.

WOODWOER J TB.. How io make apd whore to
nee  them; includimg moetise and fenne  joiots, lap

|I|.III.IL dovetail foilnts, glue Joiots and searfing jolnte.

Ith a chopfer on clreular  wosdwork, revised amdl
mlﬂlrr-ll‘g editlon, 100 pages, 178 lllustrations, 2% cenis,
pistnald.

LL. ELEOTRICAL MNEABURING INETHD-
MENTE, deseribling the maklag and using of the dif-
ferent Instroments, Toly  [lestraded, oomtR, oAt

nald.

METAL WOREING TOOLE AND THEIR TEES, A
Hapdbwok for Toung  Engloneers  samd  Apprentloss,
Bhawa how fo use simple fools aired In meial work
iop and model meking. THostested. 25 conts, post-

padd.

THE BLIDE VALVE. =lmply erplained for worklng
EI‘.'IE!II._'IE‘FH. Fulle Mlustrated. I rents, postpall,

AGRAM OF CORLIBS EWGINE. A Iarge engrae-

Ing giviog a longftadinn]l eection of the Corlles engioe
exlin showing relatlve posifloes of the  pleton,
gtenm  valves, exhonst valves, apd wrelat plates when
vut-nf tnkes place &1 L stroke for each 1& dAegrees of
the cleele. Wik  foll  pacticilaps, Resch-rods  nod
rock shafts.  The clrcle explaimsed. Wrist plates sod
eeepnfries,  Explapation of fgures. ete.  Printed on
bepvy paper, sfe 18 In, @ 10 ko, 25 centw, postpali.

INDUGCTION COILS. A& practlenl Bendhook om (he
eonatrisciing aivl uee of abock and spack oolls, Wiik A%
Mpsteadlons, 85 eents, postpaid.

JOINT “WIFING. Frocties] hints for heglnners In
plamblng.  Fullr Mhustroted.

i evmin, posipald.
POPULAR MECHANICS
160 Washington St., - CHICAGO

rleaze Mention Poprlor Wechanica
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= s

K iz the Engineer’s supporf, Upon H depends bis success or failure.
Friends and infleence may be of material assistance in securing a pesilion, bot knowledge,
and knowledge only, folds the position.  The strength of any man's suppert depends en-
tirely upon himself. 1f he is confent to drift aloag from day to day withowt learning more,
without exercising his bradn, his support willweaken—Ilike muscle when not properly ex-
ercised. Do ook let a few bours sledy stacd in the way of your soccess. The

CYCLOPEDIA of ENGINEERING

helps every person inferested in steam, gas and oil engines to get al fust what he wanls—il
gives Bim exactiy ihe informalion which be needs,  These SIx massive volumes oifer him a
true support—a support which will oot weaken, The 3,000 7x10 inch pages are crammed
with good brain exerciser—the 2,000 illustrations, full page plates. diagrams, sections,
tables, formulas, elc. tend fo simp'ify this exercise without defracting from its benefits.

The Cyclepedia of Epploeericg is the simplest and m-st complete practical epgineeriog
work published. It fully covers the operation of boilers and engines, the management of
dynamos and metors, electric lights, wiring for power and light, heating, ventilation, refrig-
erafion, turbipes, elevators, machine shop work, mechanical drawing, blue-printing, etc.
Contains many pracltical problems with slulions, together wilh nomerons lest questions
ti test the reader’s knowledge as be progresses.  This work is compiled from the instroclion
papers 5o successfully used by the American School of Correspondence inpreparing thousands
of stationary and locomotive engipeers, firemen, eflers, electriciaps, mechanics and chanffeurs
for Better positions.

$18.00 Special Price—Reqular Price $36.00

SENT EXPRESS FPREPAID FOR
FIVE DAYS FREE EXAMINATION

Send 52,00 withio five days and $52.00 a month uofil you

have paid the special price of $12.00 if you wish to keep the
Books; otherwise notify us to send for them at our expense.

We empley no agents to annoy yoo, thus allowing us
to save you their commissions.

PARTIAL LIST OF CONTENTS

Eo Cabprimsiers, Pumps, Elevators, Indicators, Valve
Gears, Tur &8, Compresslon and Absorpilon Redrigeration,
Biom, Gas and (11 Engines, Aarine Eogines awl Bollers, Gas-
e A Liguid Fuel, Condensers, MNa lon. Lacomative Ens

Ines and Boi Alr Braked, Machins Work, Ventilatlon
anting, Meeh Drawing, &lr Comprossars l‘dndﬁjumﬁf
monll wokd] §19.00 §n  galds Management of Drect-Current Dynumos and Motors, Eleetrle
weberwisg | w1 salify o o Wirlng and Lighting, Blorage Batterles, Automabliies, oto,
wand for the bonks

Pl SRS AMERICAN SCHOOL OF CORRESPONDENCE

................................ EH] CACO

Flaase said sal Crode=

1y «f Eagvocssring
r:r'l-\li b Tred aEsminse 5
il wrill Emiul Fo1 H o
within b Jdags and 1..' =W ‘\‘ "i."

Please Mention Popufur Weehanica
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In your own town or for traveling exhibitions. Most profit-

m, ﬂ Mﬂv’ny able bosiness for small capital required. Henk outfit if you
can't afford to buy. We sell or rent Moving FPics

Pﬁt"m B"’inn‘.i tures ond Machines. By our special plan it is easy

to start and ron such & luerative enterprise. Has enabled many to make small fortunes in & few
months. Write for Particulars and Terms, GLOBE FILM SERVICE, UNITY BLDG., CHICAGO

a—-nn-i# HEFEH-LEBE HUL! CLAMP
(EEr HAND POWER | ||, oofen i ot
METAL PLANER | [ touther @8 0o

mle te bay i oy 1 dmmeeniail
ull}" $W.Dﬂ 1.11!! ¥eror-Ls -ce-l' I-\.-||1-\. |3 eas |F i fasted 1o B4 ang sule and s nlweyy

b takn or g mp Foar role instanisneonsly.  Every mechss e

lhﬂn d bawrs one of iless very wsafnl asticies, which we sena io an ¢
‘l:hﬂ Machine Works drasi &8 recait of LS mu-ﬂlr.'l'h] Hl.l,.r;-"u d|m1hmﬂ with n_.'. nd

ki Sty ard County Righis [or sale by ous Gaw plan. Wrila,
B v, N.¥. Me. . T. MOYER, H Milford Square, Pqnn._.

Broken Cast Iron Brazed

Successfully by the

NATIONAL BRAZING CO.

83 W. Jackson Blvd., Chicago

TELEPITONE AN 208k

Don’t throw your broken machine parta or any other eazgting away,
a8 we ean brage them guccessiully and puarantes the same to boe aa
ptrong a3 when new. Consider the time and money we can save
you oceasioned in waiting for new parts to be sent from distant
pointa or for the re-casting of same,  Rosh orders given special attention.

WE BRAZE IN OTHER METALS ALSO—EBUT CAST IRON IS OUR STROMNGHOLD

CHANOE CARES.—A freight eonductor mow In the cm- -ﬁ
|;||.q:-_1'J of the Hnmtan Fe omee earrled @ ear In his traln NEw RADI”M FLASH LIGHT
nearly all one day upder hé Impreg=jion ihot (8 wae an
“empiy,””  He Goally foumd that there wis n horse im E"'rl"’"]'tl.lm"’m":" I'ﬁa Each
the cor, and =ent the following message to the dllspaiches Lightt '“".ﬂ a s Complats
when e owas within ®=lx mliles of a terunilonl: “Huave Eu'"'ri IE':":"T”‘{"I _-l!"!"l.

AN empty caF with a horfee in . Advisze disposlibon.®® I"”'il“':';,: "“","‘I "'": _;h_-'
The dizgntcher pngwered: ““Twurm your traln over io tho '!'a"l,:"' !,'.,a"‘;i'.l',.'::_’!: i
rear hrakemnn and ride the horse In"—dants Fe Em- EI;IﬁTa;:":'l . »;%
poyecs' Magexine. L ™ '“:']" I":“i' “u]u:r,.d ]

WHY THE ACTOR WAS BORE.—an acter without funds ey asts & UMSE Bont by cxpress, propaid, 150 oxten
managel In some way to pet a secondeclass tleket on on I;ﬂ',rll,'_'.,]: tm::;" f:.l,.,'_l. Bocharges, 2 each; postogs, 5o
‘I1I|||.~ of siemmers romoing between Seatile &nd Ban Fran- sk i the [ h_nt. lﬂ-nlfﬁ!.lld liventlon of year. Send for
s, ) cur large catalogue.  It's fros

Thi# vopnge lietwesn (hese {wo poluls consumed the Bebter
aFf ol {lires lill;l-"i.. und In t'l1-'i'r of the fEct that ks THE VIM Cin., Dept. B 30, 68 B, Lake 5i., Chicogo
nanees were al @ low ebb he solved the guesdlon n thks h
Wway! The first doy ont b slepr all Jdav 6 Kee from Ll L
t‘lﬂtlllp anil remaieed op all skght o Reep Poom HI:i speimie, HEH:“IES Ddﬂ:hﬂh‘lﬂ m‘lﬂ

Tha most wondarful invention in the Aoto-
moblle Tire Industry. Agenta wantoed
everywhera, This is & blg scller, Terri-
tory belng rapldly taken. Wrlte today
for bookbek nnd pricas, Spesial indoes-
meants to dealers and supply housas,

peeand day e teok physical cullite exerciees. in

the third day ke conll sod stood the stmin aoy longer sl

went down i the dinfog-room amd ocdered the hesr neeal

on bard e Bonptl. Whlle enting this meenl he coipld  ses

In his mind's eye o picture of a ocell In the bastile In
Han Franeiseo,

After Bninlshing his meal be #ald to the wolter, “Flow

muech o I owe vom T
“Mothing,” replled e walter, “‘vour meals are ncloded

THE REPUBLIC RUBBER TIRE & SHOE CO.
In your ticket."—DBirminghnm-Age Heralid, 449=451 West 53d Street, M. ¥. mt"

$513 CLEAR PROFIT IN 51 DAYS FROM AN INVESTMENT OF §150

- I ! Ia e result from the operation of one American
- Dox Ball Alley in Solivan Ind, Why not go into this
businpss Foarself? It I8 the most practical nnd popolae
bowllng gamn in oxlstence. It will make big money in
any town. Theso &lleys pay from §2500 to 6500 esch, per
week, This s po gambbing device, bnt s spbeodid bowling gams
: vinent EBnd physical exeeclss,  Ldbssrally patronkesd by the
people of both gexes,  Quickly Enstglled, copvenl=ntly portable, No
pin by pewded.  Heceipls are Besrly all proft.  Nescly 4,000 s0ld to dats,

Wit gl o patments nnd our citalog 18 free.

Worife for eafalog. AMERICAN BOX BALL COMPANY,

FATERTEER, 1376 ¥an Huren B2, , Indianapolis, Tnd.
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|SCALES GHEATEST ENEMY

THE PERFECTION FLUE CLEANER

HRemoves a1l t+e 2eals and oot without Injory to the taba, Owling to lis epnstruction the bisdes are seli-
gharpening. Made o glzes from 14 t0 6 inches, Wa will sand you ons on o 30-day erial, 11 satizfactory,
P&y us; il pot, raturn I albour expensa,  Wrlte for our 1b0-page stock lst. It's fres.

[ Scully Steel & Iron Co., Dest. 16, Holsled and_Fulfon Sirects, Chicago, III.

MICHIGAN Treeshom Smabhens | ems ez s —se s e
WHEELS

calmntries JHIHH".!:!-I‘HI 1l fastest automoldlas,

HWaell,” mlil I.llllll hu:llhljlnmu I.|.“| fl-.* |Illh'l.'ll In ome ldlf
onf automodilled aml fhe felegraph Eoles have been ke

Thansends wrebn seaallorer n hedge.**
world.  They s famous “I"ve seen the milestopes appesl ke tombstones,™ sakil

for thalr quabity snd
havisg :Inu .ﬂ.ﬂm
'u.qu.. they mre now heing
by ovar B0 gugins
hlbhn.
rrer BRO0, 0060, 060 worlh of
jurapaller wheals Kol Faverie
THI’ have bssn mold dosing

Send for omr 1008 Enial
full af Informstion om" I.
kinde of propallar wheels, &l
wited of raverss gear and um I-
warmal foindi. Wa desins &1l
wnging sod boss bullisce &

Toproel .

Michigan Wheel Co.
Srand Rapids, Mich. ~ T Fanous HWEM‘E [

HD"E‘I" T'I:l MAKE MONEY

Aoday for oer FREEE ek and descriptime matbar
mlmm-u ihs paofits thet cem e made b the
af eomerats bulding blsdks. With &
FRANCIE HLOCH MACHINE wnr man of ordinsry shili
eai msks (e 85 10 8156 & day, Ko capital o t.l.]'\-ir
smen necemnry,  HBuilding made with the Fraze
Maching snder the llerlin System are guarusiesd dIrrlp-
Frowt peoaf, B peoof il will Bob erpck o

the Frenchimam.

Iy goah,' eald the Yaskee, "] wad one day passing
In an pulomoblle I my country. and we possed a fleld
of tuwrmips ond a Beld of carrd= agl=e a field of cobbages
sl parsley, theo o pmd of water, aml we were :rul.ng that
fast I thought it wos hroth,"'==Motoriog, Montreal,

BFRINGE for Hallway and Electrle Traclln Becviee s
the subject dizeuss=ed In o bandsome, lostrated catalog
pubilisted by The Standard Steel Works, Polladelphin, Pa.

ps of Lomdon’s undergroomd milwnys passes 185 .
Bselow the pirface at points, This 18 the deplb PFecord for
subvway troosporiolbon., -

60 YEARS®
EXPERIENCE

Trape MARKS
Dezians

p'un.hlu. Onnkrarfers gnd boiidars i your lown Seed

yeur entlps cutpmt,  Write CopymaoHTSE &E.
FRAMNCLS MI:HII';EE? COMPANY pna sending & skedch and desnription may

Bacn A0, 710 N- 8:h Htrest r  Ek Loals, U. & A m:.!l aEEAFLAITE MF opinknn fres whethor an
I:L“rlt n 18 prabn ]rﬂul TR ™
Ll merlet |y eomndldant 0K on I'II:E'I:IEI
pond froa. (Hdost By l'-nenuurul

$T5 :uﬂmﬂTpfm :Fu-mu tum muuh Hunn ki-}. r&nal."

B e "Scientific Fimerican,

atratd Ir. I ol

. A hanromly nriraigd mesl. Jarmestln

SARNSONMACHINERY CO, ; four months, $L Sold by al w-mnm“.

Room 3, 806 Chestnut 5L, 5t Loals, Ma, ﬁ.ﬁ H& Bﬂihlﬂﬂr g!k
#35 F Bt., Washington, I,

It's casy 1o hapdbe

Start a Concrete Factory | oommmm . roo oo
A amnll frvostment para 81000 and nn gf/"ﬂ B4 o -_'ﬁ tulea 1m epdemsdil
nnall Wi furnish the machigery and h 5] = THTATAN ek coEnlltinm, Terklad
H‘m-llum e L:n- amtire budlmnesd ' b 7 m:tmﬂg tﬁt;lgﬂﬂl:}
Make Sidewalk Tile During Spare Time 3

and peonomical

" ¥ i TWATOCE,
ﬁ:ﬂf E.:kll?; Ehﬁﬁ?nﬂrﬂfhﬂghu}?:mﬂi Tha Filley G-ﬂ:l.lhl wisin Flus Beush snd Scrsper ﬂl A 5.8
Jurs Froe, or 24 anmpla plons of comcrete bovsis | | Pjjjgy Packing and Flue Brush Mig. Co.
Queen Cily II.'l-l:I‘. Meh, Co. ﬁ:ﬂ#}:ﬁﬂ-‘,d:&_ 810 Seuth Third Strest, Bt, Louis, Me.
B ————ay e e e
FAMOUS TRIFLE
LEARN CEMENT CONSTRUCTION UIZL s
. In All#:r BrlnrfhuTlII;:r 1. ?gm . F E Eﬂm slfﬂﬁu
"IIH.IEEPMMH.‘ ;'Jgr Euu.ltl-:lzl:: frm, n]ri'::i-' ek Ilﬂ':ur[ ﬂ?ﬂmm%mm' np:mp:hﬂmlt‘ alution, 106
seintnctors.  — CEENT INETITHTE. 3122 Page Daalevatd, St Loak, B, e e Pace iy, Dipte Wb, Banl, Minn

Please Mention Populor Wechaonfes
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Vienna Permeator || YV.ill You S%Eﬂd a Penny to
for Catarrh and Increase Your Business
Bronchitis - —Y our Salary?

E%;éﬁ;giiﬂ’;nrﬂfi:;d One hondred and twelve of the world's master

business men have writlen ten books—2, 157 pages
Sent free on oval. . 1 | LR
U‘iﬂtt:ncgﬂ}'s ﬂ‘:rgrrlﬂjrf::%_ —1,457 vital business secrets,  In them is the best
cefizd of its merlls. Send of all that they have been able to sgueeze from
me £1.00 or “lu’rr'.':it their vwn cogtly experience about
L ; - L]

, —Cpendiny —Whalaua! =M
The Permeator cured me after years of suf- ~ Hanking “ieal Estaer i
fering and will cure you. So send your name i e e it e B
and address now and receive a Permeator by re- = lmwcrance —Man. Teuiaing —Business Geasralship
turn mail. Positively no poisonows drugs used. :ﬁ,’;;f‘ﬁf :;:Fa;‘_',':‘m“&ligi Eﬁ:ﬁl;{::'ﬁhﬁ!
=R T T ayatcimalicin a8 other wibal Diil=
1..'- Eu- E’ L El "4 HA “T. —Advertisiag —'I'Imu-l-iﬂpinug Im=ss suhiechs
7107 L-Fmttg- Awe., E]\I,clw A A5 womnd banklet has been polilishes describing, explissing, pleta-ing
ghe work. Pages T aid 3 1ell abow managing ediseiict greas and emall| pages

——, 4 amd 5 deal wath o, collestions and with rock-leftom purchikings: pages
A FRIBEND TO m“"".l' HANDS &azd T with bandling and fralning men | pages 7t §2 with saleimanibip, with
_—n . . . advestiing, wirh the inirkeling ©f goods throogh saleiimes, dedlers and by
AT S GEIT BOAR ssepcinlly ro- mall ; pagred 12 4o 19 with the great paoblem of escoring the higheil smir
semended to Mechanies, Auto. mrice lor youp services—no maner what yoir Hoes and the last page ey how
moblle Man. Stenegrphons Printers, Wil T A B0 & oo b et —bowed in handsaim e hald sebeodco. Contents. in ool
Faintars "!"I in favt any whose work ord—{ur Iria than your dally pmoke or shave, plmost as ESils = Four dafly
rlalneg or solls ihe handa Ouarsnieol EER RS [ET,
1'"'5‘7"'4 e Tﬂvl-x'.'lt-- skin s yom wenad Pl Boak £ Fave pewd 08 Froel
an e Thiv [ s s801T nad simasb . o el . =r e g L1
Bomil 10& v pny Tor moilipg & fwl| SO 0 NG, ST SO A el

slae cum,  Write for special proposi- | | The Sysiem Co., 151-152 Wabash Ave., Chicago
- b i 1 am Just ke soy otser live-miaded, recd-bionded mman of buslnes. T kesp
TATLOCK BROS., Inc, " Rochiester, M. Y. my eres snd ears and beain opeen gl e pear around lor new ways o make

money. 1lthere B any powsibin sopedieot that wii] Inenease my business of

uablary I want fo know it Bo then, 11 your simesn-page 9,008-word. Eooklet
oflees mie #ech ko ojporbozily, semil 16 along. Bl dnind wou, I promiss
nothizg, I agres do noihing, save io mead the bosklet. After that € 3§ puncly
up to che Booklet 81
Mame o
HERE"S a tool thut 1S the b, Euw the heat right 1o Acddress — —
l-hanI":lt-. Get our BODKLET. Business - B
EMMELMANN BROS. MFG. CO. .
INDIANAPOLIS IND., T8, A, Posdtban — T
— R

““A Stitch in Time Saves Nine”’

You are prepared to overcome any mechanical difficulty when
vou have a set of Popular Mechanics Shop Motes at hand.
They tell “easy ways to do hard things,” and are “written
g0 you can understand it.”

wopacis Vol. I, ““Shop Notes for 1905?55 mustrations
2s paces Vol. 11, **Shop Notes for 1906 7%sss mustrations
226 paces Vol. II1, “*Shop Notes for 1907 *?sso uustrations
z2 paces Vol IV, ““Shop Notes for 1908 ””s:¢ mustrations

These books are indexed very fully and with great care and each volume contains
entirely different matter from that published in the other. A Perfect Gold Mine
of information for everyone interested in mechanics, or who uses tools for pleasure or
as an occupation. Of equal value and help to the professional mechanic and the
amateur. A set of these books in vour home, on vour vacht or motor boat, or in
your factory will be of priceless value to you. “Worth Their Weight in Gold” is
the frequent expression from those whe have bought them. If not pleased your money
refunded.

Price 50¢ per volume, postpaid. $2 per set in neat case.
For Bale by sll Newzdoalors or can be ordersd direct from ths FPublishers

POPULAR MECHANICS, Dept. N, CHICAGO

Plegse Wenlior Popuilagr Mechomies
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The Demancl for These Books for Inventors—

“Ll. S. Letters Patent,” giving full information in patent matters.
“Thoughts That Pay,” giving a list of what to invent, and
“Thoughts that Have Fﬂld " siving history of successful inventions
—has reached such proportions that we have found it necessary to
make a charge of ten cents for the set, but th:z.r are worth ten times
as much. They should be in the hands of every inventor. Others say:

“Ygur hooks not only afford valuable suggestions, but are highly
educational,”” (H.H. Askew, Huntington Park, Cal.)

] regeived your books and thank you very much for same. |
like your method of doing business, and think there is no use in
looking further for competent and relisbleattorneys.”” (E.F.Smith,
Bediord, Ohio.)

“] thank you very much for the books. ilw me a great
deal of information which I did not know before." (Lee Brown,
Pomeroy, Wash.)

U] ponfess that T am indebted to you for information received in
your books and pamphlets. (M. J. Treanor, Washington, Ind.)

You Will Find These Publications’Interesling and lastructive, Too.

Send us a sketch or model of your invention for our free opinion as to
its patentability. We refund the fees if we do not obtain a patent.

WOODWARD & CHANDLEE,

REGISTERED ATTORMNEYS

1255 F STREET, - . WASHINGTON, D. C.

PATE NTS |[PATENTS forscmoeees

rosseation of business beforg | | COTTEEDONdence Confidential. Patent ad-
coaredand noattorney fon called | | vertised free.

FE:'J':‘.‘.E:E':..“.‘-’-."HM‘JL I, 5 years sxperieace.) Welis | | Wy 0 B, STEVENS & GO, Estab, 19
Franklin H. Hough BES 14th Street, Washington, D, C.

Washington Loan £+ Trust Bldg.. Washington.D.G. Branches at Chiocago, Clevcland, Defrodt. _ |

T e L | PATEN TS Procured

Write for our handsome new book.
Full information.
= Wo give von PROOF of the :I'I'Imtﬂj.f'[l-lﬂ-l-l-ﬁ of tha Mﬂ“s& m“sh“nﬁmu

patents we procurs,—L. & WASHINGTON, D, C.
——_ g
LET ME SELL.:::| ATENTS . PROCURED

OR NG FEE H-Hllﬂlﬂ

AMPHLET FRE
ROMPTNESS .IEEI.IH'ED

WRITE UN IF YOO WANT REBULTE

COCHRAN & CO., 5855, .

Aoom 40. Endorasd by 50 Membars of Congrass

Fatent Sales excluslvely, If ¥ou haven
PATENT forsale, cill on; or writs

WILLIAM E. HOYT
PATENT SALES SPECIALIST 4
253 IBroad way, New York Clty -

PATTEHHS and MODELS Thpn%ﬂﬂhpﬂﬂ;lﬁhﬂnunm:w
rrentors and Manutaciurers cis sccid o || YOLUMES OF POPULAR MECHANICS

I tha serap pile chroagh detective potterns, Wa .
nre prrmedic it pinELeTE Enakor with wiide ox pes s Fﬂ“ ]m

FEEE. | °
YOUR PATENT 17 ;cxx

i all departments of Light Masufactacing,
Ohar ady bee s Creo; our work and ¢lnfges luonest. Thess Include ons copy of sach of the twelva lasoes from
Metod and Wessd Pobterad amsd Modsfa: trna- January fo [Mcembar, ipclugive, Thess volumes are oo-

mendnl Deaigned Mofterms; Engrased Neme Platea, bound sod "ﬂ hmm-n;-ﬁd:-. poatage prepald, on

Keystone Patlern Works. 173 5. Clinlon 51., Chicago

—
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Elnd:nr FREE BOOK on pat-

Opinion
5 asfoihe paientas
hility of your in-
viniion free.

Shephierd & Campbell

a4 A Medlll Blig.
"u'n-'uull.lm.:l.-un ..

PATENTS

n'l'nul:lh Book on Patenta FEEE. Tells howtosscnra
em ot low cost,  FHow tosell n Puup and What £a
h]n to Ig':fttn{rl': II |.|.IJ "of rlnu:riu;un;“m
Hon: CREW BOOE FREE 10 el whe grie 18
O'MEARA & BROCK, Patant Aitys.,

Wid F. ETRELT. WASHINGTON, D. 3.

NT YOUR IDEAS

=" 100,000 for one lnvention ;

e nuulhgi' g8, 500, Book “Ilow (o
B [ Obtain s Patend™ & What to Invemi™
il sent free. Send rnnﬁ:ﬁ pketch far EI"'EI'."
i as to patentahility, We ad

tise your patent forsale nluuru;}tlﬂ
Patent Obiained or Fes Retarned.

CHAMDLEE & CHAMDLEE, Fatank At ys,
845 F. Btreet, Washingion, D. Gy

8

Ll ]

METAL SPECIALTIES
MANUFACTURING CO,, Inc.

Idlem, Tooks, Pisinl Starmpings, Serew Machineg Waork

1684 Woni Randsiph Bireed, Chisags, B,

GOOD READING FOR INVENTORS.,—The legnl wars
which Thomas Edi=on has porticlpated io with moring
pleture  machine mapulfaciorers &l Jdealers for the past
1 years hove Deem settled thesagh the formation of an
E5, 0, 00 combilnation to eontrol the eotire moving pleture
buskiesd of (he workldd. A cnmplete understanding Bas
been reached and o Heo of the @2iilement of the Fegal
battles in which Mr. Edison has Induelzed with the mani-
facturers, he will recelve from e combinnblon  §200, 00N
§ year ropalty, for which lse F8 te premif Bo afher concerns
ty mee any of kis patests, l|l|'|||||.'l111 which films canmot he
mdle,  The manufaciurers claim the combinstlon 1= jostl-
fled In that withoui the Edisch pateniz mansfacinecrs arg
belpless aod It was ecessary 10 prolect (e lavestmenis,

[ T
L L

ELECTRICITY IN A MODERN HOTEL —The
Astor o New York is eqoipped wiith
and uscfal chectrieal nvention

Hatel
BEAFly every W
In additlon o the bew
pvatem of ielepbmes of which the switechboord I8 o come
plete ecenteal ofllee, equipped with over 10680 small i
candescent lamps. fefving af apefalar’s #ignale which blink
In more than 7,000 enlls dally. are 30 telaudograph statlons,
The telamicgraph 15 8 mackine by mereans of which the nes
prslaction of any writlen message can be (ransfereed o
the paper on the other cml of the line from the sender In
the exact llkeness of the orlgine] hapdwrltlng.  There B8
alen an areangement by which the guesiz o helr eooma
Ferelve a Algaal the moemept fhe clerk in the lobby of the
Eotel drops o letler foto dhelr mail box,

MARKS obtained,

aod T
dale -e1. nil perosccntod iy
Fe) FI'TE"Ts Ma:a r & Dowel 'Pawn: Law- 4o
ars. (Establinbed 187.) “F,” 607 Tih 8t N. W.,

ASHINGTON, I, M of l||.f|:|l-J.||.u|:.n.-||. II.|.I.|: FREE

INVENTORS

l:lur Brain Belﬂngq To

Y ou

L ;||II| yilrs, Ll s,

A HALHE & S-EIH 240 5. 9tk Streat, Philadelphia, Pa.

ADVERTISING SECTION

EVERY INVENTOR

Who Wants to know

. What are the most profitable
inventions,

How to perfect inventions,

3. The first step to take in
getting a patent,

4. How to protect himself from
parties who might steal his
invention before he can get a
patent

5. How to find out what patents
have been granted on inven-
tions like his, or intended
for the same purpose.

6. How much it costs to get a
patent,

7. How long it takes to get a
patent,

8., What protection a patemt is,

How he can gell his patent
after he obtains it

10, How to handle his patent to
get the most momey out of it,

11, Where and at what expense he
can have working drawings made
of his invention,

12. Where and at what exzpense he

can have models or experi-
mental machines made,

should send his questions to

POPULAR MECHANICS PATENT
BUREAU,

Journal Bldg. - = Chicago, .
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TWO BOOKS:

GH-Page .
“Inventor's Guide"

AN

FREE—— 'Pmte{:t Yﬂur Idﬂ'ﬂ! HWEM?‘

T HA.T PAY Americon Natlonsl Hanlk,

Folder “Patonts Do Pay" W aabinston, B G
sent FREE statlng wll.a.t Litthe Giant Way Pross Do,
my cllants have i Igllas, Tazok

“Farfunes in Palenis”

Hatant (flce Hecords amd

T"h-h-i"“' ":ﬁﬁ'ﬂlﬁﬂ You will save TIME and MON i‘lr

I.ql.'l
—_— Expert—Prompt Services.

conruiims saneea | £+ £« VROOMAN

" —ue APECTAL OFFER: Sand skatchas or model and Mew York City, B X,
“What and How to Invent L’; deseription of inventian lnr FREE SEARCH of Farmors 3T O

Gray Lithograph On.,

Report ns to patentabllity. Norfolk ¥

Kew Era M'fg Co.,
Fuirficld, Jown.

Huh!ﬂ-! REfIlﬂnﬂiJ Thi: Parey Btafissery i,
Hegistered Patent Attormy Ok laboma City, Qhls,
Patent Lawyer, | Patent Lidgatlon) | Bell Show Print On.,

Box 71, Washingten, D. C. Bigourmoy, In.

PATENTS ™itopay

WATSON E. COLEMAN
Registered Palent Attorney
626 F Street, M. W, WASHINGTON, D C.
Adwioe and Bouk Free; Highest Referenoms; Hest Servicm,

™ [NVENTOR'S UNIVERSAL EDUCATOR

TELLS ALL ARDITT 4
HONW T HEEUJ.E.E J.I.IIE".HI'} .IE'S

G00 MECHANICAL MOVEMENTS
also 50 PERPETUAL MOTIONS

Evrvery inwentor should kawe a eopy,  IPrice 1,00 by mail
— i P -

F. G. DIETERICH, Ouray Bldg., Washinglon, D.C.

NEW INVEHTIQN

Form, Heand pmei]l gkoich ||.|||| wi will guisitn !.l:-u Pl
mnking n denwing showing ere o3 (L &) .urul Jin mr in-
P-|l||||-||| enrreetly deslgnieid i Jﬂ.'l.l L MECH “."i!-wlnf_] ¥
ETG] I'F with I"nil Erpmritton  dia: r||lt1ll|=|. Birich sferxy
;.u.u anterl. Thirty years experience.
Fxport Brnminnbioas, Hoperts on Yalow, Lista of Manu-
fnctnrers, Dirnwings, Eto,  Address Enginesring Dept

INDUSTRIAL NEWS BUREAY, ithaea, M. Y.

SPECIAL MACHINERY

We design and bu.ill] special machinery o
order 18 any quantity desired. Caolf jearing.

CEARY MACHINE WORKS
3541 I'ndiann Street, Chicago

Led mis pend my spocial offer Tos
chheninimg Potenis by which yoo eyre
ONE-HALF of atiormey's Ton "HEe-
tablighed 25 yram,  Hest roloronoes
WhH. N. MOORE, Washingion, D. €.

MODELS and GEARS

INVENTIONS PERFECTED

CATALDGE FREE
UNION MODEL WORKS, 191 South Clark 8., Ohloaga, 1.

E\‘II‘! Boy His Own Toymaker

Greatert boys” book aver writlen, Tells
v Lo make o Stenm Epn.uin.u. & Camern,

w i nn Electelo ‘Lele
phﬂm'i!ﬂ;:rhu ﬁlﬂ- I.n.lllﬁl"l‘l- Huowiis
of aenry Kigd, Eitoa, |I;:I| rienl
pnd m-ur"l'mn.lm'l 1ﬂ|ﬁ' L Ea [, :ﬂﬂﬂﬁi tack b,
rustlo

tnges, qnl.rnl |.|:||||5L Ewiry
Imil -.a.urmld hava this E ]"rl-.'u-
7l cemin, pomtpaid, 4 for 25 nr_-

WESBTERN FPUZZILE 00.
i, I"mual, Minno.

LOVE IN AN OFFICE BUILDING. —T lad a Alahgs A
te gerve and alecided fhe best way 06 caich him was by
wilting In the elevator. [ gave the elevator oy = clgor.

‘Bee that Indry ¥ gald lie, Wiatilng up to me; “‘the one
that just gui o om =x? Somethiog | can't omleracand
mbont her"  We pode up sl down rﬂu-ui thmes whikount
& wonl,  ““Well, what sbont the badr 7°° mekoed,  C0Mh,
18 ol much,'" be sald,  *“That Ia_liI t].'p.r-l.l.:’l_t.:lq fie &
lawyier oo gix.  There came g dandy feller on foor with s
Iminber oatfit down tl Well, pir, the fiest tinse that
felber Laid bls epes o s Joked dwice. S loo ke ug
at the =amwe time. n el honve seem her Blash.
e rolde wp @o gl amd back duwm o fowr, “eaise T gt
exclied and forgat b et bl of oo Goog,  C‘Koow bhep i
I &skedd, *Nol red." sabd bhe, sl handed me a elgar, (It
Wis 0 gl cme. ton, mob Hke his one yay glive mi

Mext doy nlomg about (e whed she cmes, the old
beldl rings tis heat ok i om four, aml there be was with
A letger that e hod do gut fn the moll box. It Jooked
fapny e me, "eaups oitber times betd give me any lellers
e Dad to moll.  #=he was waltlng on Ara0 when [ gt
down.  “Wolt & minage onril I drep this o the bBax.® says
e to nmen, 1 gof wiss, The malliog the letter wns all
a fluke, 18 wae the some wor next day. Yoo see, he'd
Iessk ot of the window untll he saw her goming m-ul. ihem
mail kiz letier.

“Things weant om fhat way for a while and he dide't
o o ke any progresd, Then he oopes toe me.  “Say,”
sy b, emn't you belp me sutd® oaml be plve me another
vlgarf—a @oesll one.  Thnt noom they happeoed to get on
the clevator together, nnd I did the Intredocing acr, sl
they woalked up the strect togetler,

“Well, #lr, ¥om Epow These (wo webe Jusl made for
enelh other,  Bhe'd g oal @ lunch with him, ond every
uibee B & while I =ee theim down sisirs ot the show from
my pecch In the palberr.  She wounbin®e ok ot ssoiber
fellow and e wonldn't bave anyching to do witlh otber
glrls. Haoy, It was [ne.

SRRl oA TIile ovor vealf age Lhe lumbwer eompany he
wad with Inid off aver half of theic men, amd e wns one
i them, Tle walked home with his Ells the same as osonl
thnt might. She told me s couple of weeks Inter that he
bind gome Sonth.  She beard feom him regualer for & whibe,
bt the oftbher doy sho 6old me &he haidn™t hear] from him
foe aver aix, momthe, She §on™t ek at athior fellows &vom
F I Bhe a2ava he'll phosw wp vel ome of these dore aml
everyihing will b= pnll right. 1IF 1 was a girl and hod ®
fellow ke that I°0 throw him over. That's all 1 ean tell
of my story mow.t

{ Comclmlod gn Poge 159.)

aned fop fres distribotlon “HOW TO ORTATN A FATE

TENT GUARANTEED. PATENTS SECURED OR FEE RETURNED.

Bend] model op #ketch for free report &5 00 Patentabllicy, Send for finest pnhilcstlons éver fs-
deperibed, Bnd *WHAT TO INYENT,' coutalolng valuable LIST OF INVERTIONRS WANTED

ONE MILLION DOLLARS 25555 i 555ueh Sty . P st iwi

EVANS, WILKENS & CO., 615 F Street, WASHINGTON, D. C.

T, with 100 MECHARICAL I'IIE'I"-"I'FI:I 8 Hiustrated and

¥
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SECURED PROMPYTLY and with apecial
regard to the Legal Pretection of the
Invention.

PATENT

137

HAND BOOK FOR INVENTORS AND MANUFACTURERS SENT FREE UPON REQUEST.
Consalintion Free. Mo charge for opinion as to the patentability and Commercial Value of Inventors” 1deas,
HIGHEST REFERENMCES FROM PROMINENT MANUFACTURERS

C. L. PARKER,

PATENT LAWYER

Fﬂtl'iﬂ. Caveals, Trade Marks, Copyrights, Validity Reports, Interference Contests
Fatent Suits Conducted In All States

REFEREN(ES:—Globa Machine and Stamplng Coo, Muoreny Enginesring Co., Morgan Maching aml Englnsae Ca.,
Harkshire Specialiy Co., Stewart Window Blhade Co., Mason Shear Co., Acme Canopy Co., Lll.l|.lul|.r.ﬂbt Pencll Co,, Salls

Tire Associabion o .;‘_I.]'IIBI."IE&. Uiikes Manufacturing Lo, |5_'F-]'l'ﬂl]lll:'t.‘l Cio., Alpbama J?I""WIDF
Repibe E'!-u.l|.lpu" Coe, Richmond Eleetrie Coo, Bailway Surfacs Contoet Sopplles Coo, Nationol 1
an A member of the Examinin

Mr, Parker on November 1, 1803, alter having

0y Matlonnl Offset Co., Ant
Jpedrla Works.
Corps of the U. 5, Patent Ofies for

over five years, resigoed his position as Examinor to take up the pructico of Patent Law,

Address 210 Dietz Building -

WASHINGTON, D. C.

HOW TO ENOW AUTOMOBILES

Am lllasgrated leaklak conbalning FEG
Alatinpaishiog Testanes of Lulomatsles,
enabling ot o know snd oafio &

! n] mekarcar mk glpki, Noasf, concism uﬁ.

| [ 1o the prmi) W wlels sobject thor-

- . augpkly coveand iz sweay deimdl. Highesl

= il teatimnials and sudorsments  over

m@ -@ E‘:% @T 3iTared m puhlicakion of simoler cheme-
— .l

Y ter. GDeeats by meil. Poslage prepaid
“— THE AUTOMORILE FRESS

Lrde Masanic Tample, CHIONGE, JLE

et
b PN
e = e

H you want to bu
foundry, tell us what yoa want. We'll sea that
yvou get full deseriptions, prices, catalogs, ete.
We manufacture “"ever ything you peed in
your foundry,"

The 5. Obermayer Co., Sta. F., Cincinnati, 0.

WASHINGTON, D. G.

Lowkpurt (dlasa Co,, Tackport, B, ¥ 3
Ing o, Albentown, Fo.:
cEligrs.  Terms Modlerats,

Hardman, Peck &

PATENTS-FDB.. PROFIT, MUST FULLY PRO
TECT AN INVENTION.  Address
MASON, FENWICK & LAWRENCE, Patent and Trade Mark Lawyers

! Established 47 Yaars
EEFEHENOES: H. F- AveTy & Sons, Londsville, Ky.; Mellave-Fneks 0., Seeenton, Pa.; Bteber Aachioe Co., Utlea, ¥, Y3
00, Mew York City; Larkin Company, Buffalo, K. ¥.; Thomas Englneers
Hdlaiph Paper Hox Co,, Blekmond, Vo, Tenver Gas and Electrie Oo., Denver, Golo., and hondreds of
FRE CAREFUL IN THE SELECTILON OF AN ATTUORNEY.

—

1llustrated Booklet on application

il""l'-"'li-'.-'ﬂ s 2 coeme
1

ik ** Adding
$15 “GEM™ i,
Free Bay Trial af Cor [xpemse
Has pn bidomea e D e
and a Resstiimg Decdon
Lhat elenrs thedialstbo zera,
Thws the work of highs
priced machioes 9 yera®
Written Guorandee.
Bpeoial offer to mgemts,

o i esy B GANCHER, 330 Brandway, N.Y.

Anfomatle Adding Bachlne Ca.

I n E “H lnr" Teranghiing Tnstromant oam-
e s binea Compa, Protrsctor,
Y ale, Sgearw, abo,, ALL TN OFE, and yoo cas cxrey i ia

FOHE 'I'H'I-i'l:-:tlrl. Maule of mpscial prade of Alamitom,
Bed for b cow, Yoo nosd 1§ neF peknrned if you
mran ol e

HEATY MAATPACTORING COMFANT
r L c Dapd. B. Eochestas, N, ¥,
I-' LA fradneisd in
Lissand ik,

- l'l' "I' P lfl gt l'l'i' ‘1' atal ‘:1' nnnnt "T

TYPEWRITERS
AT SAVING OF 50%

GODEMITH PFREMIERS, Ex-

tra 5 ial: L1l makss—prod ne nge, hig har-
gnine, ippeal oo agproval foe tefal. Rent all makes
ak B 0 puir manth and allow rend o= prics, SEop
woik Caraios asp Fakdas List

co.. 1335 Baldwin Bldg.. Chicage, 1.

ALl 1ba Btazdard ¥Machines SOLD ar HENSTER ANY-
WHERE ai Usld R s PILLCES, of lywing KEXTAL
Tih AFFLY 053 PRICER Bhipped with prvileps of
eramimatien, [# Write far lllesirated Qatalop ¢

TYFEWERITER ENPORIUY 8204 LAKE 5T, CHICAG

When You Want Anything and
Don’'t Know Where to Find It,
Write Popular Mechanics.
PRINTING (o o iree tor Tt

poatpald.  Visltiog Cards, 100 for 88e; Bhipplng Tage, 100
for 400, Bamples, 53, 100 Blllheads or Statamants, soc.

RICHARD ELLIOTT, Box 1376, St Louis, Mo.

30 DAYS’ TRIAL

ol any 815 b B1 vielinar ol bor sl cinped i nstrome it o fore

ne devide ta bay, We pay expresags hoth wops
[ the eoods aee Gt satlEsfoctory, Yois ddo ol
Fial onie coal bn anlering—340 IFAYS tria]l 1E.
FOME yog decide to bur,  Waran afford to gunr-
nmteesat lafnction wisin s=lliag our bighsst qualicy
ipstrumeniant such remarksbly bow prices. for wo
import direct from our eorkshogs ot Elsleben
Bhilboch pod Pedrosn, snd wo Baow Bhat o iriul
will convloss von of the mperiarity of aor woliods
Dur citalig Tinls vlolins From B8 60 & §1060 wnd opwards, If you wani
u velin, vioin, pallo, or olber sirin instremaris, be pumn o gwl this
pbalog Bedora you by, Oue & axplaine baw wlollas sre e,
how Foid can lall o grod vicdin by 68 woed, consrortisn aad warnish,
Thim cadalog alsn glves olker Telogbls information for parehesers of
viling, Voo OUGHT o have this cabalag. ‘Do ool Buy & dlsioped
lpstruminl of mny kind mobll yeo have seen the Lewls catalog spd
simdisd 1k bbproeghly,

Wriks doslay for onr oabaliog M,
Wi, M. LEWIS & SON, Makers and lmporters
Est. 1589, 220 Wabaszh Ave,, Chicaga

Diir Indesst i Mosbrsbod
Mlﬂiu THIEKS bk tells von how to
do all kinds of exlcks

LGET ONE snd ghing nsa star entertafingér nmong
oar friende.  Price osly 26e. Hesd for eatalog.

ﬂ-inllr]rlrn ‘%’ilrl.'lul. spd Mewelty (o, 3146 Biats B,
vongo, Tl

Pleeae Weatdion Popular Wechanios
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GASOLINE MOTORS

Reliable-Reversible
Two Cycle $87.00 (Bare)

Mt'fil lo and easy to operete, Only thres moving
TR n.1h rings babbitted. blaterinl amd workmanship
l:rl the highest grade and ganrantesd. Jomp spark Igsition.

BUILT IN MULTI-CYLINDER TYPES

Weile Taday for Froe Calalag €1, and Circalar

'ﬂuﬂ:nug:nﬁ'nﬁ: ﬂnr Book “Ignitlen, Yaporization apd Opers-

UNITED MANUFACTURING CO.

Dﬂhﬂlt, Hi'ﬂhi
S

6 1. P. TWO CYCIE §
Marine Engine 9

The simplest, strongest and most durahle Ma-

rine Engine ever put on the market at thispriee.

Noiseless—no cranking—easy to start—casy
to operate—nothing to get out of erder,

Three port design Smooth running

Jump spark ignition  Economizes fuel

Float feed carburetor  Fewest moving parts
Automatic water circulation
Ne *back firing"

Will not “skip"

No packing to blow out

Mighest grade accessories
Reverse clutch or

Solld propeller
Every engine tested over and above rated H. P,

Materials and workmanship guaranteed

Writn for ].I-I'lllf-l.’ll matier goipg into the detalls of fejan-
prerlinr pdvantages aver other cogplnee of {te clasa

Smith & Baldridge Machine Co.
62 Amsterdam St. Detroit, Mich., U.S. A,

Terrl to responeible apents
ﬂmﬁ:m pmpml.:llm

Plumbmg Supplies

e AT WHOLESALE

If voo nead thiag In my s
N i e anything ¥lion,

Save Money
anevery arflele, writs for my frea
llustrated  Catalog.  Shipments
promptly mada frons & very oom-
ete stork of new Eabedl patisrn
g S Eﬂ:‘d Small orlars fre a8 cife-

bagdled BB JATER G0ed,

B. P. KAROL, 235 W. Harrison St., Chicago, Il
BUlLD WITHCEMENT

‘{.‘t.._ Do it yourself with oar
s N HOLLOW BLOCK
MACHINE. SAVE MONEY
W give complele insirac-
ticns. Catalog Free.

HiHER {RF h:luu:l.'l:u sl Flosr
HEED MFG. OO, Hax 115
A x 1l
Hpringlield, Vhls

(Continued from Tuge 195.)

Al s week Inter I bad occasion to visit tee ssme
allbee building. ““%ay.”" snld the elevator boy, “‘rlgkt afier
you Jefe. the bell rong for all thar was owg, ool when 1
got dewn who shoulid b theps Lot e gy that used to
work om four, He Iﬂ'll'HE'lJ. In amdl asked, "1= she bere yeid
‘You're @ jH"ﬂ'ﬂl. rafd; “why duln‘t yon let her kmow
where you wadT  “Never miod., bhorey up,' nod he gprabbed
the crank out of my hand amd put ber op Hee a rocket to
AlE. Io aboit fffteco minotes owt they both csme. hoppy
ag could be.  Uet the Janlior to ron the elevator for o
whille,” sald be, ‘we went you te come with us nnd he
witness &t oar weilding.” I don't Enow whether wWitnesses
nsnally get pald, bot he give me this twenty, SeeneE he
went down e Boath America amdd siFiek somalhisg Flch
s ihe bardwoond Mpe, Ope of ks leitere g0t o iecarriod,
of el hing of the sort, aml that theew the whole thing
vl of renalng.

“HEhe went faek o South Americs with him the next
day, Come over some thms, maykbs 171 bave apollber story

Foi.""—DHallding Managemsent.

. - —

The Oklnbomn House killed the hotel bill which was to
hnmisly crackeil or chipped dishes from Botels and Ionch
eoanters, aml real chinaware will continune to he. pesd i@
thir mew state,  XNo Ll against eracked Gen In hotels has
vl Biepiy Med, —Hodel Worlil.

A Profitable Business [§
Lny srergelio pe W mAan or n &f iztellipance
ean etahlish 8 paying buskeess with o .

MOYIEG PICTURE MACAINE

Tia investmank Is smail asd eaier-
tainments can bw given o halls,
sehools, churchos, wic | o very likila |8
mxpnse.  This I8 oo o tha mosk o

of nl msd
& grcdd mschiae BIEOTES B trnl'lt
Eble Wmdiness, We fornish fall
la#isuions — no sEparianca in
nscaannry, Oor meshines ars
redintila—prices Fithl Thon"t By naiil yon Bave oer fres caialop.

Waslso reni Bhme of all tha Ixberk s=tjecis pod mll
oll kinds of soppiies.

H.]eme ﬂ'p'l:n:n] Co., satina e Bt 0

HKEEP-SHAPE

Trouser Hanger

Are yomr knesss ha Mae thin mad.
WEL MECEEELIEY, On =i WHNE o ven-
bEca foi aba Iulﬂlll.ﬂ- wWill Il'H'\lLr nl:

pair panta in Peglest sh 'i"'uuturanu

I_hu rial.  Hichly modsy finished i
wond. nnd cnm be nrl:-

ened om the [pskile of |1:|:|"l'

door.  TEWELL pay Tor jlsall in l.||r|I-|'|

weclks In the uu'rInEn!pn-n ng kills

nlapd, Eo Ey nothing :nu:ur,-w

time wnd rl.'-n'!uml.'m:l..lu Feay 1
plmse, caey G0 Hnd & ﬁl‘llmﬂ.‘tl-ﬂl
waye raly O WoRe, T jelin,

nomienl noid aystemntie.  Sentanpy-
woliere o receipd af §La,

HEEF-2IMATFE BALES Cik
H. S05-4% dinte 5t Chicago,

s Pleoge Wenlion Fopulor Mechonios
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Please let me prove that :“5500 O_Tﬂﬁlﬂ‘ﬁ[] 0

you don’t need to &% | A YEAR INTHE
' REAL ESTATE

| Stay Deaf | M==SSm-IoTEws

Enscrence Business, aod sppoing yoe
SPECIAL REPRESENTATIVE
of tha ndderd mnd lepasd oo-oparaiive resl seiado and bBrotsmogs company
I hiwe prowed It alroadry to 200,000 poeophe, in Amimrbes, Hepresealatived are mekiog 13,000 s BI10 0000 & yeae wilk
i 1 have ]'":'rfm"“"l- & devbee which fts oo fthe @ap il'-ll. any In¥wkmanl o2 cagplisl, I.:'\-':I!-.i..l. apg :-lll'.:l fira |||lln|1-nr'Hll'
] T Ly reaT EYSAEMI FUeh O8N i TRINaF kT A W af imlarfering
witbout Lhe ““l:ll-[l!'“- digccautoct. It is Invislibe when w.kh goar preasesi eecopa Ugf oSopemliFe defariinict W ||l.:'!n
jpserted. S0 tiny, so perfect 0OUiEng, that you forget yoa meon shoice, slable property & kandls than sny cthes |sslitoiion
yom ane wearing I n the eweehl L THOROTMH COMMERCIAL LAW COWHEE FREE T
This deviee [8 #0 shaped thet It mognifies soand. ,'.Il_*.'.l';,",,;'.l.‘,":jf',:;‘,l':'l.L'r‘F'_,, e e a
Amd It eomecntrotes the sound oo dbe centesl port of aliP B G i F=d il nztoan ikl :m.:.. oilar eoeesim of Mmiler nalse.
the ear drom.

In effest I8 fhe same §8 ao ear trompet. Dot
nobody sees ithe deviee aml you selidom  fhink of It

vourself.

1 Imvenied ihis |h:;;nt-_|lmﬂupr I wns denf, and BOOK FREE

wos desperate.  People 450 por want e shoot ot ome,

so they ovolded me. You know lww It s Profusely Illustrated with Photog from Life.
For fwo wears 1 fried to pet doctors B belp me,; Write for it today.

Eat they fallsd, The caly eelle! anpone conlid seggest

| e gt 80 v e, S st || g TRiASBE bk s comstid tom the bt smtiorite

[ made so artlfcisl eor spd experlmented. [ worked pansive batberies cureg MQUMHLLHE?{H'IMMI&-IDBUE:DELL,

nlght aml day In sheer desperation. 10 WaS TERCS Eebe Lj?BEBﬁﬂH‘lﬂﬂB?Tmhlﬂ and a1l nerve affections pod dis

fore [ sueessded, sod then smply by foree of iy gases due o poor clegulatlon. Expinins how to enjoy cha

will power. famous elesiric baths aod beauly and health massage at
But 1 was amply repnld.  When my dovics was pieps home b Jttle oomk

Fecled T eoyld hear—an 1 hear today—just as well ag

anybaxdy.

What T did for mreelf T bave dong slnee then for
20000 ofhers.  But the help whish T gof oSt me
yeard of close applicatlon. 1L cosBte alnyone obes  Jist
five dollars.

ot doo't eend for 1t mow.

Write first for my (eoe lwak, It tella &0 the fhcls,
adl glves lelters (eom hosdred=s of oseps Then yow
will know, as 7 know mow, how moeh this belp will
mean fo yow

I eadnol comcalve of any pastlally desf prreon oege
lecting to sepd for this beok. 1 nm sorey for one who
[0S T

When T was aMleted T wonld gladiy have glven den
youarr of my Ife to hear a2 I bear pow. Yet oll 1've
learged I8 open o you If you'll simply write me o

pmtal.
Wrlte today to the Wilson Eor Drum Co., 800 Todil

Bullding, Loalsville, Ky., and slmply =ay, *“HSand Al
Wilsan's Tsak."™
" Thise wlha purchated these druma In the eorly dars FREFATL

nod wha want the new ones, which 1 have greatly per- This book also lisa the istest improved Batteries (Frices &1
fected, will e ofered = discount. tn B1B.540), which we seml qunﬂuud. il §o ﬂi,’u rmﬁmﬂf

490 Majestic Bldg., Detroit, Mich.

J/NVENTION S {praey Ty

WE WANT AGENTS

= PHOTH ENTVES
PERFECTED PIIOTO KTy
Wi oiir anake gl Kimiks af Bl g £ Soll at elght to iy ol R .
T ' kg ankrae Atk aiEid E ‘s ot - Y. o] E
Artieles in sl medals, {;_-u 25 par wenk steady. Tazor steel blodes gpuarantest,
. L, e ]-l:w;urlﬁlnljﬂhi::rr[w -thj'nnl-l--nl uu":ll-l.l'hlil-i-;mlr;l-'|.-1rl'ndt-
| i =T M B . mndln,  Excluslve tory tn agemis. r rios g
NATIONAL STAMPING and ELECTRIC WORKS T e
153159 5. Jellersan 51, CHICAGO THE CANTON CUTLERY C0., 12M W. 10th 51., CANTON, DHI0

HAIR GROWS

when our Vacuwuwen Cap 12 usml a few min-
nwes dally. Hent on &0 days FEEE trial st
our nxpensd. Mo drgs or glectricily, Stops

WHEN YOU WANT ANYTHING
falling halr, eores dandruff. A postal brings

AND DON'T KN
OW WHERE TO FIND IT R tilustrated booklst.

WRITE POPULAR MECHANICS ||| 562 barciay mi 0y VACUUN O R o0,

Please Wention Populor Werhandes
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Business Science Department
Intercontinental

University
WASHINGTON, D. C.

Mr. Juarior Davip J.
Brewer, U. 5. Bupreme
Court ; Hox., MarTin A
Kxarre, Chairman Interstate
Commerce Commisgion ;
Epwarp EveErerT HaLk,
Hea. Duvin 3, Baewes. Bpmbers of the Board of
Directors,

Practical instroetion lead-
ing to a better position and
more pay. Personal teach-
ing by highly gualified in-
gtructora. Moderate charnges.
Easy' monthly payments.
o Instruction by mail exclu-
Hov, masrs b Kswee gively, 160 Full College,
Technieal and Special Busi-
nesa Coursez,  Mention the
one in which yon ara inter-
ested,  Fill out coupon or
send a postal for catalog.

INTERCORTINENTAL UNIVERSITY

1412 L Street
WASHINGTON, D, C.

Epwinn Evisnss Haim

Pleaze tell me how you ean qualify me
by mail for profitable work in the line
marked X,

Advertsing et
A guages
I Agricalture Latin
danker Law
Bible Teacher Libirarian
Book-keeper Mathematics
Business Letter Wriling Mechanical Engineer
Civil Engineer Mechanical Drawing
Carrespondent Navigater
Draftsman Orator
Domestic Scienoe Proal Reader
Electrical Engineer ERI“I Estale Selling
Forester rapher
Greek Story I'.'-'rIEII;
History Surveyor
Joarnallst Teacher
i 7111 -~ R e s s e e R r e i tat et e
Street and Mo, ..o coveeiieiiniie R
L T RN 1 { -SSR T

POPULAE MECHANICE ADVERTISING BSECTION

I TEACH

OJL7720 700124 g,

BY MAIL

T amibe man wha won the World's
First Prize in Penmanship. By my
now arskem [ uu.:|_!|:uh| 800Xl pan-
an of yo@ by mall, lalsotench Book
keeping and G regg Shoribonmd by mail,
Am plaging my siedents as instrociors
in ecmmercial colleges. I yon wish io
become n beiter penmon write me for § o0
full partleniars; | will send rvou FEEE § 00
one 0f my Favorite Pomsand oeopy o
tho Hanspmeriar Journal, Incloso alemp,

C. W. RANSOM,
150 Euslid Ave. KANSAS CITY. Mo

STU DY High Grade

Instruction by

LAW Correspondence

Fowrteenih Yenr
toe for the bar of any Histe. Tmproved
i ol o Enstractbon, combining the Test-Hook,
|_.|| turd and Cuse Book méthods.  Apgromed by
ihe bench aml bhar, Three Coarses:  Collogs,
FPaost-Olrmlants nnid Aosindss Taw,  pilors moa
af talilon. Write teday Tor (atnlogne.
Chigago Qorrespondence School of Law,
Raapsr Block, Ghicegos

JUNIOR AERG CLUER OF THE UNITED STATES I8
FORMED, —For ihe gmepose of interestlng soys aml youmg
mien ander 21 yeard of age o sickopaitics, & jonior acnos
mantle ecluh I8 helng aFEnnizoed der the directorship of
thee  Dessdl Hoowem and et soceessfol  serousils oo the
Cnlded Stmies. The silvisory board consisis, in part. of
Messps, Lee & Burrldge, Thomns & Habdwin, Wilbae B
Rimball, M. L[Leo Stevens, and Erns JdiirE, It& Bienels
1!_II||II|I'F| will = at 131 West Twentv-third sireet, New

il Thi anbngl Jdoed of each d@cilve seEhes '||.||'| b
20 rente, s

The phjects as= =et forth In the constlitutbm are fo pro-
iprofie Intereag Jn apd |l||-c'\-.|||:||,;|l thie mindy of perin]l s=clepes
aiong Foung people ool 1o Bold oexhibltbodis amil contescs
Ilf ppparatas designed Tor the parpese of aerkal loeonotbon,
v tary or jovoeluniaey, mmale of owned by 68 aetlen
nermlices,

1§ 13 the Intention 6o Bold elub, patlenal anl, perhaps,
Internatlong] confeatas al =acli doles g8 e I possflele.
The firgt is expectsd e be beld om Mo Ietimg o -
tiopal event, A& comies=t for distapce 18 planpmed hetween
eill  “'pilor™  b@llesme, wtprilnge fesid 0 & mleEnt  Foe-
thop nedar New York, probinbily.  Thoss will be fillsd] with
bydiogen and will carry node=s nsking the fdoders 00 cetirn
s B the club. Bevernl prizes will be offered for the
balleon muaking the preastest alistance, the one havime ke
meEt Ingenlons orrangement for disposnl of hollogt doeluag
ight, ete,
||||' llllll-mll

I

I8 opein 1o all membsra of the oluh, wher-

PYRE ks, Tle faet That they Wiksn [k G-
(S [ L . it e perorded o odvamee gt the New
"|'|||'H h idi Flitkd,

Aleml h-'|I||l Im the olub 1s dvided jnte (hres clpsses:
(i) Homorary; (b Actlve meanbers who construet ihelr
awn apperatus; (ol Active members whe own apporntus
niFl eaiEiracied by fhemeeives,
1 % o

LET ME SHOW YOU
HOW TO MAKE

5250.00 T $500.00 PER MONTH

I will teach Fon the REAL EETATE ROSTNESS by

ikl e appeiat e my SPECLALL H.E"J"'HE"I‘-]'.EJ.‘L-
TIVE, T handbe Kol Estate om tha oo-opoeat e plan
ared meed YOU-no motter where von are loosted ar
whind busiigss v aee In. A splendld spportunity for
men without capiinl o bEcome imlependeml,  Tal b sol 5o

my free ook, Address
€. H. GRAY, Pres,, 454 Century Bldg., Kansas City, Ma,

% Learn Bricklaying

o and earn from 85 1o 88 per day,  Omra bs tha only

-"" tharmaghly practicsi schiol in Ameeics. Wa tearh
F-i Lirieklsping axcionively, Lusgs, wall |||:||I.-l-"“url.
e ronmes. [SEUELOES AP Mem of wids rugarisncs s
Bl brigklnying and coairwciing. Oulys !:-:-r A 1o el
l.-".l requirel & maser the trade  Fosrlions always
-.“I'_- open Anour produste. Demand grester then tha
"h-? | wapply, Dy mnd evening elamses. Writs today for
h—-q ! roEE JLLTFERATESR peELEr, Umraso Scesst of Faics
=7 7T ! pirar Hesceayiss, H8 W, lissa b, Thepd. 1 Chicaps.

Pledee Mention Popular Wechanics
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SHORTHAND ¢
IN 50 DAYS

it W e atisolutely gnnrnnton L
(S only thirey o |ur You cam |

L I s Byatom 4 aney to
=l B0 pamik,  Bimpks, rod

N ruled Hnes=pn posit .

14 b ther eyateme.  No long 19604 o

foas, Ly Dlong ¢ hamstors ba nTn

Eqigelia I lanemnes ng youre abaal

YOS, INIUERETR
£ ansl slutas mioE e
rnsh -rL'|J.I|I.I'- rI:I.
lll‘.- ke o nilnnai dally :|| neklen as Wi
e grodoates hold Bigl emde posiilons BYETTW o
Bzl bo-dpy for book]oge tr\-;:'||||l|.|| al ._
L.I.IJ.'[ "H:‘l‘ MNEE |:""- "‘|]Jl.

Learn Waﬁtch Repairing

Ia s varcbraskrr—sw can bm bl gl ey
fn corey w1 L frS Weelcl L Seir eFE domm
by ke Twkslod Chart Bpsamn .'|"|||:.'|;|l.l.| o P
2 prarm you will kooew & wikeh fran A 18 T Tew
W e ui whil (e waiten la aed Bew t r-nl:
oy, When fck gmdmds peu w1l b r-
i b rsdcis nard. Tepm rer Gl O e N
nap poaliion. P bs Pop fun geidcaiee
Aipk Por i Froe Thslk, IS ecplslan
(EAF BT e Aud Erma

THE DeSELMS WATCH SCHOOL
28 Porry St ATTICA, INBIANS

LEARN PLUMBING

A tesddas that will maks yon Independent for 118,
Hours Bhadlsr—Pry Bigger—Demand Graater thon
By ather LTIIILU...Ii'fﬂ.I. nerd no previons axperi-
enes, Uor practlesl mobhods arnkla you In nfew
nmunitha B heldd position pa gkille] plumbcr or
eandnok your own business, Catslog koBE o8,

5t Louis Trades School
4430 Olive Si. 5t Louis, Mo.

T il 4 Tod
ENGINEERING: ’“E*F?’E'f:lﬁfﬁ':'ﬂ?“ﬂn
i

FLeCHRICH o

par onicraEd 1 Bieam anil
rienl Engindecing. Three

ME moenkba® confaes in Tractlsn
TELEPHDNE; and Lias Eagineering.  Cne
MACHIMEST veab Machinlst e o ret. Shap

L] “rur[gm Ehe Baglankng-
STEAM Eomdl [of catnlogoe glviog
EAS. fall fnformation

 Highland Park Cofiege of ENZINEETIRE, Des Maieas, lows,

LE ARN TELEGRAPHY

BOOKKEEPING
OR SHORTHAND
BY MAIL=-=AT YOUR OWN HOME
Angung can earn 15 easily {8 & fow woeka Wo are

annkin & aup pE’ bl |:I.-|.'-|:|1|||:|d for felegra s
hl:-l:lli:ﬁ:[-:l‘:l &nd stenographiera. Mo -:ln. I?nr tuliien
Bolll poaition Is seem At todny Tor peiiclenlars

MIOHIGAN U HIEI.HH INETITUTE,
SE80 Insitute Bollding, - Kolamozos, Mich

HOROLOGIGAL DEPARTMENT
EIL&.DI.-LI POLYTEQHNIC INSTITUTE
AL _.J Forzicrly Farsans Horologeal Insbiuka

PEOHRLA, ILLINGOIS,
IAH-IES'I' and BEST WATCH SCHOOL

1IN AMERICA
| Wa biach Waleh Wark, Jewelry, Engraving,
J Blrce Werk, Opless.  Toilsa Feasesalile
Bayard and soams pear seiocd al medesaie

rabch.
Bend for Cadalag of Informalion.

141

January to December

LTPLE et

Tl g Tapr

S 89 &9 85
35 85 85 5&

A,

After & T 1o 3 months® course

PLUMBING, BRICKLAYING
PLASTERING
OR ELECTRICAL TRADES

We teach Ty Practical apd Tuddi-
viduml dnstruciion giveno omder
adlunl working cowditions, Trades
Fhot Fay aid enable yoo o sarm
5 a doy ond over upon gradustion

Tools take the place of Books,

1 you cannat aitend sehaal, we
leiash by meail miving Practical In-
LTI ol Your awn Fasiie

Our  free catalogue tells  all
aboul L. Wiile for il Inrl:.].'.

NATIONAL TRADE SCHOOLS

HEE VW, ik S54.
MEW YK
BT N Ashland Ave,
CHIC AL
1T Enghith 5t-
SAN T Hﬁ'hl.-[:li..-':l

i ARITHMETIC

; ders
SPANGENBERES SELF %ﬂ’.‘unm'ﬁzi”mmﬂﬁ
ot | TAUGHT fit ity opjrsasiy o
PHHTIL-!L thoro a-g}],,m_l-! wr!i.?-uT]mrn Tm:l.-:ur“':'hu
ARITHMETIC :F-I'-ffa-r-'?.wsimi"iw Rll'::!.ugﬁ:luLﬁFwd] for
Self “Taushl e ition e Luxe, §1.00
GE®} A, ZELLERE BOGORK OO,

478 Gella Plaee, 21 Laodals, Mo, Eat, BETH

Yo can easily enrn 24 tn F40 8
wevl or Fuh yanr awnstndicand get
firet pelen Tor Yoar work, when yom
are qumpetomt, Teuerantee togials
iy von mbyon e lionss by mal during
gpkire tlmer or refopd voor toldlon
meney, LAt me st my Test Tas-
gon Proe Boodelermine your sbalit
and needs T Yo can anceceel,
Il o tesel pondt AL 1 ean®t Ileép vom, T wlill Lell yom s

s wint v o Eneakl
with e U voo cent succewd,  Seme sbodents Baeome ei-
bl ariste—not mers copylste. They aro tanght preectical

. el Il Fi 7
h.ula.m:l.; and vou pay me pothing, 1

misthids and |:|:|.I:| knowledgeas wollagakill, “The Arme Way
= the omly oy, say sucoesafnl Acipe gtisdents  Wrlte fodny
nnd lenrn yonr netural tendencles,  QOEE FLRRED WeaD, Presldeat
THE ACME Schood of Drawing, #66 ke 4 ., Kelamaans, Mich,
i imipoested aik aSoot pmr ||-- vl Behesil,

| TEACH SIGN PAINTING

¥ le:I'IJ- E‘:l.ll'l]- WRITIED or LETTERING by ma!] and
L ; itee purcpas, Only @ald wok oveperowded
wiian 18 unegealed Betause practical, gern
L lhorcuph. Easy larmas. Writs rl""ﬂmﬂ“

CHAZ. J. BTEONQ, President.

DETROIT SCHOOL OF LETTERING

' DEPT. PM. DETROIT, MICH.
=i ased Largeed Bchinol of He Kled. ™

'l‘E CAN TEACH YOU T0 DRAW

You can earn $20 to $560
and upwards per weok.
Wi have Sweceasfally tnught all branchea
drawisg by correspondenco elnos 168, Pras
peinel inistion, BEDTIORoO tient: Ju
Drractor cduce nEu . ;
coaiful students everywhorn. INustrated Year Book fres.

SCHOOL OF APPLIED ART,

" 71 Fios Arta BMg.. Battle Creek, Mich,, T.8. 4.
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HAVE YOU A TRADE?

Maoster ons and ears §5 b 29 par day alter thres months® proctieal Instrection at the

ORIGINAL COYNE PLUMBING AND BRICKLAYING SCHOOL

Full conrse ONLY #7504 for either hranch,
rinl. [y wisd Evenlng Bessicms  Write todoy fo

3901 Faston Ave., Si. Louis, Mo.

inclnding the use of tools and namte-

ay for FHEE cutalogns.

W teach Formitore Designiag, Fod
Making, Steck Billing, Ornamental
Drawing. Water Coloring and In-
tarior Desoration by mail.
GRAND RAFIDS
BCHOOL OF DESIGNING,
A. EIREFATRICEK, Insiructor.

5H-545 Hooseman Bldg. r ¢ Grand Rapids, Mich.

LEAENED EY ANY o AN OR BOY AT HOME.
Emallcost, Bond to-day 3o, Etamp for partioulars asd poood
0. A. Smith, Boom 866, 2040 Knoxville Ave., Peorla, ML

{Coptinued from Pags 14L)

$ 5 EARN $5.00 A DAY $ 5

Le=arn G bes plomber In fromns 4 tof months,

am eksy paymenis, For particelars addeess
WASTER PLONBERS' TRADE SCRMIL J4I5 LIRDELL AVERLE, 3T. LOWS, B0,
| ZEARAILYAY
i 130 a h="MWerk
q.|'g;|m£-_ wu.p,,'_ﬁ MIL'
T e CLERA
Sioet complete course. Uncle Bnm
whnia Mall Clorks. Wrlte oday
for freo hTﬂw and gpeoisl offer.
Box 805, Freepart: THinoa" g

N WATGHMAKING

in demand. We teach iE
Tcams mwmy with
jbigom mecured

LLEAR

T e e Sarmatty ok yotes
Saionis upprasticarhip. Mouay murmed whil sradying.
5T, LOUIS WATCHMAKING SCHOOL. ST, LOWIS. MO.

= R VOU LIKE Ty DREAW ¥
That's All Wa WantTo Know.
oo wa wips ¥or plre pomasy S1AND Fiii=—
of i Jok of FeiE sTUFF [ Yoo snewer tiis ad,
Hor do wa clxim b make Fol END IE &
wEFRE. Hug if yon sre enzious B devalip
Four ebaok '-I-ﬂgol siibidnalinl carbeenad, ==
youn can MaEx mosir, scbd & oopy of fhia
pilctnps, wizsh & CEATS in slamps Lor ROk
Foiss =f catocdd asd SawrLE 1emsaw plain
mnd lef us arplhies. THE W. L EVANRS
ECEDOL OF CLETOONING, 491 Gasfeld
et Bldg., Cloveland, Ghia

e Your Own Boss/”t

ETART & MAIL OEDER BUSINESE AT HOME, Devols whols or dpum Vs,
Wa dell you how ¥ med pmfik, Eimything farnlahed n :|.1_|.'-ug
eullit jropoainie: Wille wi onee Tor cor VEiurias" pei TearElonlars
F. M. KRUEGER €0, 155 Wnshingfon 5i, Chicans, 10,

N per=on shall b eliglhle for acoilve membership whn
B omore than X1 voars of age.

Lirunches of tep of Mofe Dembers may e formed any-
wheee In the Upited Bafes, bat o)) roembers i@st reg-
bster with and send their an. : twe the home olfiee

In Mew York:. EBronclss mar shei. awn officers, the

Preslident of each beanch bel  mequlzed -o regloter wilih
anil recedve Wis commnilseion e thie homes A,

If 1t s fownd thai Interest rrants Ih= om 8clon-
fitky subjects may be glvem by pnbsra AFEINE  Be -
tifke ofganlzations, Debates may be Bell megbers of

s Lae RACKCH®INEnts nre
! on epeclaly deslgmed
aryipr accoriding to the

the elish and papers prépared
bedfng made for the manufaet
ballooa 10 be for sale nt prbecs
size from 15 cents to seversl a

It 18 bBelleved that there age tls
young men &enl bore Inferesied ¥
have The tFue imventlve facult:
are Solng importent work, nmld
nnid experimenters should b oen
anee floride] (bem &8 may he

presen’. Uleme many
ntide Bohjecls wha
I thelr own war,
1t these young simdenis
rraged and such aszsisi-
v from &6 organiza-

tinm  =rimulating Interchnnge o ([EEE Adwice will e
glven by oxperbones] comslrmedor ]l perleme clofls masde
pa direct The memberm” @forga al slEle iz

America alresdy ha8 @ pan af bava thi haye
fichlevad netiml resmlia i 1helr Tl ] USRS
=lense, It I8 edmtemplated o 3= highem  of
everyilking relating to dhis #alj J Wi 1, mit

the Ume of (he smlests,
i

The Imeceaslng populnrlty of metnl molor bonts hag B
to the growth of on indosiry  wihlelh furmlshes  foll-sizel
papel patierns, by which anyone faomiliar with  dinners'
I||||I'|H can pasily aml Ipexpensively constroet thelr owo boak
higlls &t o mislinidm  cost, Galvanized [ros hoais made
fram wuch patterng pre Heht, fafe. stadoceh, aml make
eatlsfactory plensare or hunting bonts.  Paiterns age mails
for nlmost every dyvpe of small motor boat, fodm 4 cafBoe 18
a4 sl erniser.

e .

The projecis for clecirie callwasys which bhaws heen put
forwnrd in Jopan sinee the war nggpregobe oo estlosted
eEpEnAliEre 0F S0 000,

- i .
Whog dhe ehlimnevs of the Hoval Mint g Berllm are
eloaned abomt B0 worth of zoll B faken from thie oot

=

HAI

tin b ainad fmlll omk.

nnrne and ad

| STOP FALLING

WRITE ME BEFORE
IT IS TOO LATE

& remarkahle demonetration ks heen made before a mestiog of promioent
mien by Frof. d. L. Anstin, Uhe wellknown aod bighly successinl regated
nathority on halr, Ahok the cagse of nlnsest all bair trosbies, baklness, hale
falling, damdruff, spdd @0 on, 18 coused by & micreebaclile:, which attacks
the tonts of the hakr &nd prevents s proper putritiom, thes caosing It
Praf, Assthn Turther completely SensmpsEieated hak thepa
nee tws diferent prineipsl conditlens of the aenlp, soaly and nog sealy, which
charactering these troubles, g that now anyoane can ascertaln absolmisly; his
aF ber own teuable, and he puw offers tosend te every man and woman, nbso-
Iutely free, a sample box of this remedy to demonstrate jis power,
dresa, and you will et the trial box of per
Frof, Amstin's aothoriiative el o hale sed scolp.

PROF. J. H. AUSTIN,

:ljllml'l Four
wiedy froe, Wgelher with

1621 Mc¥lcker's Thaatrs Bldg., CHIGAGD, ILL.

Pleaae Mention Popular Wechomios
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Che Balance of FOWer

I

T

T ,L-.."

'1‘_ i

il Whether you know it of nof, you are always
being weighed in the balance. Practical knowledpe,
maore particularly specialized fraining, is the bal-
ance of power befaveen success and failure,

A, The Siudy of Drazving is a stepping stone to a
career whose opportunities are unlimiteds Some of
the World's greatest enterprises are first put into
tangible form by the draftsman.

i You have the advantage of working near, and
with, people of importance. Furthermore, your work
is interesting, congenial, and easy *o learn. The pay
is pood and the hours are short, and, best of all, there
is an assured future for the ambitious man. The

CYCLOPEDIA OF

DRAWING

offers you an unasual epportunity for self-bettermant.  Cemplied from reprasentative Instroo-
tlon papars of thn Amaerienn Schood of Corpespondenee, 08 s 0 ruu-n’nl:.r pml:tlnl fm' hnm-u Htw:lr

wark—avery nnaﬁnar i3 mmll_.l‘.l'l.ﬂta In itsedf, avery subject is thoroughly analyzed

discnssed by wall :1-:111: authorities, 1t 18 enticaly free from purely technicsl deﬁcﬂptlva mattur

s pasily misumderstood by the Inyman, It Is gl=o o complote reforenes libeary for the techniesl man

wio wishes to nsa It for mnuulllng purpased or to hriuzh up on his 'n.uu.b; |H:||:u1.|| Weaars so confident

of the superior home study instructive value of this Cyelapeilla an advertisement for the
reguiar coorses of tho Behool, we will sedl o limitsd oumber of sots at nnu.rlr

—ONE-THIRD REGULAR PRICE—

FREE FOR EXAMINATION
{ By Prepaid Express)

Wowlll glve the chanes to carefally ooamioe the work at voie Jel Iy h T waris are antleflesd
thai the bookes can help }wm,énu:l rl;'l.l'l 'u.,iunn. fiva iaya mm;ﬂfuff::,'ar.rm I&;;ﬂmﬂ- ﬂ?ﬁ' _l.-wj‘lil':l.re patd the

SPECIAL PRICE $9.80

If oot slsptod to yeur nseds, we will ramove the sooks af our axpanse.  Regular price is £24,
SOME OF THE CHAFIERS

FOUE VOLUMES FHun]ﬁrnl;‘Mr}'thﬂ;& HALF RED MOROCCO
ars e ric &
B ey R .
1 nk and Watercnlor Hendering—
Me=rh, Sioe of page 7x10 In. Shades and =hadvwa — J.-:-.'-:n.ll::.'r_ Large type—easy 1o read
40 Orders of Arehitectime - !da.l.]:ll:n-:.

Plrase Diriwdig —Sloge Drawlo A B af G
:F'.':;ld ::‘:IIEL' TFleass semd

snt Dyclopedio
ol Uirnwiag forh
dnys’ froe szamin.
atbom. 1 will semd B2
williin 5 days usd §2 p
menth asiil [ nny Fa =L

F chime D'l.’tlh.,li— Tllll:llﬂ h|1|k.

& Shest Metal Work—: I-Ij|||..||.

sl - Tk Icnofing—Cornice Work — Pracs

disurihing avae by tical Problapis— e, .‘:_'g T
"hﬂ nr Eaﬂ Yy

@ Emglnesting
CHICAGO

eoiitees,  Inelsding
r - = y i 1 i
R L A o ] Achihein 0ol B s s

otherwies | will motify yoo

and Forpective Lrows 16 sl Tor the Doaka

Inip. Ele,

Michanienl, A rokhi-
tertnral. Ilrlil H umid

DeoupEEIon .o iveas T L bl
Emplorar crrremear rrerarrrens rrpsdas

TE T o PETTITI NL]

The right hand coupon saves you exactly $14.20 on your order.
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— e =

A GOOD
MECHANICAL BOOK
FOR BOYS

Price 25 cents

T ——————r——

.MEFCHM‘«HCE
FOR
YOUNG AMERICA

How to Build

BOATSE, TATER MOTORS, WIND MILLS, ERABCILKGHT
ELECTRIC BURCLAR ALARM, ICE BOAT, WATER
BICYCLE, CAEINS. CAMPS, CLOCKS, FISH-

NG TACKLE. EITES. INGTATION
STREET cCAR LINE, ETC.

The Directions are Plain and Complete

PRICE 25 CENTS

Hiw Ly Make n Paper Bogg—Hew to0 Make o Borrel Boat—
Worw to Mook 5 Wiiter Wheel—How to Make Yioar Cen Fiahisg
Tackliv—"Ton jpsrary Unmgs oml How o Bolld Them—Ter
meanamt CUnmgs sl How to BHolld Thesn — How toe Halld
nn Imitailon Sieeet Cnr Line—How o Make np Water BEi-
aveli—How to Make s Mininture Windmill—How to Bulld am
Tow Homt—A& Merel Burglor Alorm—A Mechanical Vosbslloguist
wd How to Make Ie—How o Make o Beot- Blnckipg Cubinet—
Honewiing Dey Huttoriss—How to Make Water Motors—How 1o
Make “Antigue” Ulocks from Up-to-date Msterinle—Letlariag
i Clivck Dial~How e Make a Windmill of Une or Two Horss.
pomer —Fiew b Manke s Trop for_linbbice. Hots and Mice—How

v Make a Bmnll] Searclilight—HRites of Many Eind=and How
to Mukis Them—JTug Flablng—How 10 Do Orfnomental 1rom
Work—Urnamenial Setal Guanla for Open Fireslaces—How
to Maks & Propelling Vehicle—How o Moke o Water Tele.
poaper—How B0 Make Papor Ballestopns—Heaw 0 Make n Hieto-

riph—Tealul Articlos and Ornasmentgs Mpd Ml Blesele
E'hl.'t'l-—l.:'\t"l'h.'l'l- for Winter Sports, How to Mo ]

Consting Hieda, Chndr Blsigha, Tolu
—Heow ta Moke Hobber Stamps—How
rier fne Bievelim— A Water Candle
lee—Mayw o Maks = T5 il ls— Tl 1

Muke s Eascl—Tn Light a
Alniches—Things o Hiog Com Mak+ Outof C6d
o to Blake n Wind Propeller—PFhotographing

1310 Fliww s Make n Simpla Borglar Alnfm

Hinggags Cny-
& Hamiid-Paoiser

fght Witl
Hivyole Forts—
TEvimn i {:"LI”'Tﬁ!

=T NMnks lnr Mechunlos— Heomw o Maks
Hammeok mnbor—1ow to Makea Minl
Pabh Stonm Bl (b Thrigh YouwrF Hosil=How Lis

Iy Hi

1 Machimi
tn fait e n Turhins
gl nE—How 1o Miakea L Mo tiv Nliakid: i Wikre Ly
lsgrmph Bysfem—How 40 Makie n Tor Bsttery Motor Lifi o
10iih, Welzht—"To Reapw T Dy Battorles—Weathoepeoning
Torilg=How b Make nn Elactrin Farnsos Reagalndar—FHow

to Muke s Bimple Fire Alarm—Wow t0 Make u].'lﬁl. Tent.

Makin Wins I.n# el An Lild B

Duy thia book of goie aewsd ealer or wo el
-“5-"‘ difrect fo pan on Poeeipl of price.

: POPULAR MECHANICS
140 WASHINGTON STREET CHICAGO

POSTAL SCALE $1-0

Tedla At & glanes oaEtisee incents onall makl
Mgt r, ApaEIy, 1 potiind by half pomces, 3
nehica high, Cwts down the stamp blL We
make goyvoral etybes for the office, store snd
Llargn bnalness hauses, as well as the Indby ldaesl
A2k, AN beadlingr deajers sell them.
Catalogus I' [ree, abowlng 12 stylea,
PFPELOUZEE BOALE & MEG. OG0,

I3 W, Jackson Boulevnrd OHICAGD
“THE BCIENTIFIC COLD BTOR OF DRINKS FOR

I

OCEAN VESBELS. —A1 oo tlme thers was a ol deal of
rlak attached to sloring [gwors I geperal. and beers In
particiwlar, bat this hns been greatly minlmized owing to
the aetlon of the brewers B predocing  theee  dlfopen
siFenglhy of the some Hguear. The botibes condsfning ihia
bewr and siout ore labebed “Oniwand™ aml SHome, " enn-
ing B0 be usmed on tlee oomiwnrd  Jowrney oof felirn, ool
between these wo classes ihere Boa “iullam®t clnss,
whteh 15 =0 Iabelsl.  The heeors are of varying atrengilis,
m8 the motion of the vesse]l has sielh a distorbing effect an
thems (hat It be clodmed that the “oulwacd™ vor Intw, oveEn
wWith the abll of eold . comhbl not be kept ongl ghe
redurt vorage. that the boflles could mot stamsl the #trln
of fermentntion, Al the drinkobles on bl ship, except
whit i regoirs] foF immediste @, a6 kept In ogold
chomlers, and the different steengihs are pooked I dls-
E|JI"1 |.-|:|-n|:-- Ceile] sitirnge hins &% '|.'|.I',:¢'i|1|; offert on dlTerent
!-|-l|llll|'-- Taking the =pirite, for example, It I8 clalmeel that
il Improves the whiskles, Tt bos n deterboratisg ofeoet on
the gin. & gentleman whose daiy IF 18 t6 atftend to this
tmportant paer of o &hip's vietanling saps that eold storage
tokes the “life' aut of gin, not (hal there §s & greest
ileal of “Ife™ im It ot sny thme, Bl Linproves the ofkhar
spirits.  As pegards the bsers, B0 petands the “eamiag s
m headd™ By @t least fhires woesks lomper.  Thi chembsts
wine ke =ueh o large part ond  bold  s=nch peomlnent
pealifoms In dhe heew Ing world tolny have given this sub-
peet their gonslderation, smil im two eases con prodiuce §
el whitch they ran goarantes for ooy lengeth of fleme |F
full particalars s 60 e natore of the ol ehnmbecs
wna thelr posltlon on Emed. and the nverage apeed of the
vemsel, are glven, 11 = not necessary U0 any that the two
beers o guesijon pre In lerge demand for ships™ trade,
A# regands whot 5 callil the pealiom beer, moo gngFbes
& glvem for this. It = designed to be usel g2 p relief
troame e Hest 80k, apl |15 sold cheaper, thengh ST
people prefer It oo the bigher qualltr. The riage of
wilnes, especinlly port, Dos alwars beem a very delbeate
matter, bt during e last few vears, when the wine
earcled oo lemding vedrs]s paquals In every fodpect thok to
b= obtained &t the very lending bofelds, (e iilimost cace has
!:"\.'ll 4 inodn e dtornge of thls and other delleste wines.,
The nmes] et vesssls Latve o rotally  distimet  chamiwr
for thelr wines, In which o othes aftlele is olloweil Bos b
[acel.  The man whose duoty 0 I8 to attemd o [hie
chamber at sen I8 provided with o eard of pelnied Toateie
tlome a8 to how o sitemid o hils preclons dharges,  Soeh
wineEs s l:rlll'il' £ 1.7 f_lll' ealoon consumptlon only, pnd are
TNeETeEr T C LB [ [ER wWilh n obhser inreE  of T b —
Kulilnw's Geenwmn Trade Iteview. F e

Airship Stock Pays Well

Master Cromwell Dixon, 14 years of age,
the youngest aeronaut in the world, has
already booked a large number of engage-
menis for the coming summer. He made
a Hight last Oetober over St. Louls at an
elevation of 1,200 ft. and traveled across
the Mississippi, landing 8 miles distant in |
Illinpis. Thiswas during the Intcrnational
Balloon Race. He ascended in his *'Sky-
eyele,"" made by himsclf and propelled by
foot power, He now desires to build a
much larger airship, equipped with me=
chanical power, and for this purpose a
stock company has been organized and a
[imited amount of stock is offered for sale
at 350 per share. The profits on his few
exhibitions last summer and the engage-
ments already booked, make certain the
payment of large dividends on this stock.
———For full deiails. address bis mother

MRS. CROMWELL DIXON
221 West 11th Avenue, -:- Columbus, Ohio

Mease Henlion Popular Weckanies
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“Send for MURPHY
HE Knows’’

Are you the man that is sent for when experf informalizn iz wanted ?
Such o man is always in demand at a big salary, becausa he knows, becavse he's TRATHETD.
Training is the one great essential to suceess,  Wowadavs, no ambitious man need romain in
the “dollar o day'" ranks. 8o long a5 you have the pmbition to rise and cap read and wrife,
there is no limit to the success 1o which
vou can attain throopgh the help of the
Laternational Correspondence Schools. —_— e = mm o Em Em mm mm mm Em e

Intarnational Correspondance Schools, |
Box #5H, SCHANTON, I'As
Tleaps pxplain, withomt furither dhikEstlos om my part, |
Bgw | oiail gEallly ToF i InF@or aRlhry i the pogls
tbon bef oce which I have morked X |

gent for”

f you want to 'ln'.- the: man
getin touwch with the I. C. 8 Lick of cap=
ital need not hinder ; u: doesn’t matter hiw
litels ul:r.mi:u:.g yan Ju.'.-t ]'..|_|| i Ama |_5 N
barrier ; it is immarerial where }Il1t live or
what you do ; youdon't have to leave home
or lose a day’s work ;. there are no books ﬂ::";‘,’:’;‘;:’iﬁ’; _Hﬂh:l':p;l?'l.:;f::.':-h

1
|
I
I
|
by, : Window Trimmer S HE ey
i
|
I
i

Ton b b e Hrehanbead Brafisman |

Eienographer 'Telepliomne Engineer I
Flvs.

|

|

|

F Binil - Fnptk
The attacked coupon will lead the way. Dssnwsreisl Law Civtl Lnglneer

Cut itout. Mark it—mail it now. Thera's

no charge for the advice it will bring.

l_llu-1ru.1-|-r HilldIng Centracior

Tlvll Fervln Arehlioe' | Driilem i

U hamisg Arehlteot

1_'\.'II:||I|.- ME B EBiFictmrnl Englneer
Cleeirlolum Eimkin

Elen. Enplneee WMininz Prrlsesp

]]LIEiHE‘_’Jﬂ.I‘IIL‘I ¥, ﬁl:l? ftudents unn'unr:l-r.lrr
reported galary increnses and promotions se-
cured h‘iu:-ll:,' I:I'.n_'.1|,|='|'| T 8 1.|:u.in.i||:|.g, I Hnme

The Business of This Place | Brat R RaL
is fo Ralse Salaries. '

Pleqar Wenfian Popalae (Fechanfon
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REE $1 COUPO

Good for a §1 Falr of Magis Foot Dralts
fﬁn]ba sent Free on Approval, as explained
alow,

To

Address ..., -ciirnanan

Magio Foot Draft Qo. Jackson, Mich. 451

This fres offer I8 open o Svery
man, woman or child who has

RHEUMATISM

Lot Magio Foot Drafts cure your Rheumatism,

ne matter where or how wou suffer. They are
curing cases of every kind, Mnseular, Beolatic,
Lumbage, Gout, c¢hronic or acute—curing after
dectors and baths and all else had fafled, curing
cven after 30 and 40 yeara’ sufferlng.

Magie Foot Drafts are powerful yet harmless
antiseptic plasters worn on the sensitive oot
goles, thelr soothing and heallng effects reaching
the entite bady through the circulatory and the
nervous sysleme.

Don't Donbt. Take our word and that of thou-
aands wupon thousnnds who have tried the Dralfts
without cost pnd afterwards gladly paid for value
recelved, Tou can soe that we couldan't afford to
gend them on approval if they didn't oure.

F o masn

Lat Magio Foot Dralfte cure you. Send uws the
coupon with ¥our full address today., Youll get
the Drafts by return mall—io toy free. Then I
vou are satisfed, you can send us One Dollar, If
not, keep your money, You decide. We take your
word., Address Magic Foot Draft Co., 451 Oliver
Building, Jackson, Mich, Send no money—just
the conpon. Write today.

BUSINESS OPPORTUNITY

Me nalnnas :Isn‘tﬂ'nlb: Ii field for
Wl In uurlg'.mﬂmmuum m!h.u: Ehg':m mmﬁ““’rﬁ Eﬂ’i
New Flan in the Mall Order Line that will pleass thoss seeking

good Investment with lnrge profice, A i foF tha right
pereon. The F. IL Alden Co., 138 F_4th St., Clneinnwt, 0,
— e e OO A B, Vimein Rt A,

INVINCIBLE
Marine Motors

Are bigh prade, 3 evele emplnes for
practieal nsi— shmple, senalh eElrong
and servicesble, Two sleos, botly piw

48 of latest and maost approved
typee.  Sald under l'lr.l:-nri' uATnn e
7 ot net factory prices ss {l‘il;lu-m:
Mo, L B4 H, F.elngle cylinder for 18 to
o bosta, camplate et T 10 0B teet gy
Fo.2 TH, P, doahle eylinder for 22 1o 98 fust

bosts, complete'outlt, =« - . !ITﬁ

Outilt eonalals of complebs engine with all aceessories snd

.

parts, alécirical squlpment and fres) ter bo -
Enlnrrl‘.'hhl I to inatall and rlu.'l:l. F;u?ﬂfdcﬂ:gghuﬁﬂb
solute I ve caielog Ires.

marantesd. | Descripis
The Invindblc Motor Co., 801 Unity Bidg.. Chicago, ML

FOPULAR MECHANICS ADVERTLSLNG sSECTLON

THE LATEST ECIENTIFIC DIRCOVERT
Fright, sparkling, beantifal. Far brill

thip: nqum.rm W i kR, i 11 temt

E:;I# experis,  Omp m:;ﬂiﬂ'th upu.;a.
pt froe with privilege of oz OB

For particalars, prices, oto., sddeoss

THE R. GREGD MFQ. & IMPT, CO,
Bapt H, 52.59 W, Jackson Boul,, Chicago, 11

MOVING PIGTURE MAGHINES

Tou Can Make
BIG MONEY
Entertaining the Publis

ﬂ:’“_-'hll-ii Afords beflar wppar-
Pimities for mem with small
e < . EapElal, Westard yoo, furnisk-
Tt s . T = N [ 5 ing cmeplebs noldds amd explicin
— V@] instrections st & surpeisisgly
THE FIELD 16 LARGE -0 lm caal

e prining tha regoior thantirs gnd |eginre i resii slesloca] fai rehes,
Fublia Scheols, Led pas and (eneral Puhlie I'-'uhll-ll'.l;ul: OiiF lﬂ:-l_u-;“_.'
Supply Ombslegus and spetinl oFer fully explains orerylhing,. Saml Frae.

GHICABO PROJECTING €0 225 Dearborn Siruat, Oegt, 4 Chicagn

Xearly pll German rallway stotions have aolomalle slot
machines which, for & two aomd ome-half cent pheos,  de-
Heers a theket, without which no one who Las oo rallwar
tEeket 18 allowed on the platform.

L

The Elack Hea econinins less animal life than any cther
large bedy of water n exbstomess, Tee lower tha afo
satutaled with 4 polacoous gas which kifls the fish,

e —
More than 150 firemen §F § .
trans-Atlantle Ifnecs, ¢ employed on some ol fhe

e
BESULT.—“DMd you benr about ald Wilkins? He fell
o & Fed-bot stove and b [ 1
geatted tho skin of :Il;muzr;ﬂ”.g_la Tace smd the doctors
"What was the pesolt i
YHe crosked, "

R e
THE EVOLUTION OF THE AUTOMOBILE. A ocrffeal
stwdy 1o pamphlet form, ] I E.,
e oS l,r..l.'ln!llat orm, hy L. M. DMeterich, M, E., . E.,

Wa carry AFTLY LINE of TELEPHONES and TELEFHONE
SUTFPLLES for !?'-‘-“HE“S' LINES. ETEI; '!'ﬁlf-l:-lu.-lu!{_'l..:frl:
L

&nteidl,  &end In tric E
1:I1Ir|:i:.:‘ll n :&uf&utuurﬂmu Isane 0f Electricsl Times,

THE W.G. NAGEL ELECTRIC C0., Toledo, 0.

1
WHEN YOU WANT ANYTHING

AND DON'T KNOW WHERE TO FIND IT
WRITE POPULAR MECHANICS

PREMIER
MARINE MOTOR

The fired and esiy 2 opals
Dlhhlull:lﬂrl le' mm:il:u;ﬂ:;h

1908 Features

Emllm!nli'rl.h'.-: revnlving
with ciank shaft insoriag
perfect mivinre) remors-
b & goppae wabar Jusked aee

i adupishle to inud-
¥ and exlk Waiars; Aot
metarisls and workmes:
i ] .

Sires 2 to 60 A, P,

Full paridcalers mpsa
request, from

The Wittmaack
Machine Co.

Wight amd Lolk Bta

Dbt Mllick
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TURCOAMERICAN

GLASS PIPE

The Pipe That Every
Smoker Can Enjoy—

ikni never bliss—ihet smokes coal and sweel—
end free from elieoslve odofd—the sciendibc Fill..
The man who says he carmot smoke o pipe

CAM smapke this ane—and with ke l.'-I-:.1 ure.
1 J:I.'ur. two Bom I'

[Iu.-' aoe of tough
=T ODe -11.-_ i meers
hthevewls
| o et glaca
|.'|ﬁ.||. = i Bicol ||:" ne |!|| dber m-
purilics arg peparmted from UL NO rankiness
can resch the mouwlh. The last whilt 12 as
e, sweet as the Frst.  Easily cleamed

'y

OnE COn Oover graw SIGng.

Smeke i [ne &
WEER AT 0T risk,
hloney relunded
1§ o e nal sat-
lstied,  In arder-
Ing shkaie prebers
encE Eor sirnight

of cutved wlem,
Price £1.50—
'P«"H-l'.l case $2,00.

Foal paid in

and Cingda. Foreien
coianiries add postage.
~_ Bend for Free Baaklel,
‘History of Smoking.""
TURCO-AMERICAN PIPE £

147

TheSherlock Holmes P:pe

nhaclatel n!l:l'hu-'r“ every trace of mico=
tine kite }Nm tobacen, By desiroy- e
log thé strong. tank elements L =

brings out all ihe natdral. dell-
cabe frogrance of tobaced. o=
pldes giving ¥ou a sacler,
cleaner, Fitedfer amolke
iban you aver thought
wis possibila

tho conSErid-
tipn of The Sher.
leck Holmes pipe,
12 b= ahaoduiely 150 poe:
plhl= ko getdny nilcoting
o any mokiliie of pols-
onogs sabetance of sy
Elnd in the mouth. Hee
thei Inper tobacos Bewl
that simps spring whioh
| holds 18 grmly in positlon.
How follow the eourss of the
F amake throngh the perfiorated
¥ bottom of the loner bowl inke
the nieoting will, whird every HE
OF Gl el som o I:IILEWI:I.E' 18 depie-
Hed, Then throsrh I.I:m JukiE, 0 Ver
i mlive, woll u:.fth.fu':.pfn the shem
£5 yon—eoal, clénn,pwddd miul Fragrant,
all fheo saliva fs collected in the resarvale
10 the sbem, in fact, avery singld anEoyAnco
of the ordinary plpe 18 remeved. Notking
but zhesludely purd pmoke can epiar your
month with ﬂ!i the nicetins “bite™ remavid.
Blany of the pumbsriess leiters In proise of
the Bherlovk Holmes which wehave regulved
aid from mes whi fay (héy have never
bean ahbs to injoy a plpe ot they trisd Lk Bherlock Holse,
The Eherlork Ilslmea |8 50 himvier then sh onlinaey
sirssd plpe, 1L s mede of Genmolns Freneh Brise besotifold in
appdaranet and perfect In halanco
GUANMANTEE: We ahclutely guarantes the Bheriossk
Holmid 03 give you the hisi and eonlast gmnka ¥oud av el had
or refund yeur monsy, 1F your dealer does nod hand be 1 & rem 16
direct 4o U8 and we will gend yon the pips by péden madll
Emoke |t a wesk.  Thon 8 you are pot more than milsfied we
willl petarn the peleo pold witbont a gromble. Yoo rin abes-
ludely no rlek.  Order today, mow, befors you forget 15
Firag %::hl;:r_ Frensh Briar, rubber bit, ndckel onp, @150
Exirs Quality, French Briar, rubber bit, silver cap, 2.50
Boleotad Frunch Briag, rubber hit, glivetcap, 16 caee, B S0

Mo HMizallam
can get
pail hami

Chaloeat Naturs! Drlar, amber bt allver cop, noase,  G.00
fligatrudad Fipe Fool eee foor Fhe aaking,
R. H. SHERLOCK CO.
938 Security Building, - - CHICAGD, ILL

FINE TOBACCO
IS A RARE DELICACY

Under sdvems m'u.d:lﬂlmu f fimea and
Wi ?:]u:-r i:raru.]'lul.-:ur - I:: Ilh:uﬂn:;

WO, Anly wa
ﬂ.jn:l- thile is &0 havo It comfinonll :-_J—hh
for emiking.

FRENCH’S MIXTURE

Is only sold direst Meom facla .j;r,.
oriminating smokers ol so !IT nlw
frosh im just Foady h‘l-llhlﬁku-jnt
Enlnu n[ 1!5 native puppriorite. W
1y | { has bt IIlElIH.HRHn.ud Gal

ATHe Siws Beul L HE oniy th
peach seat wilh Eti:'df'“p.]f"r leudmwh:n L..'.;.E

nining plways an ave rti
Istereeting qunlity, The we r:r" mf;:F_' ] i Ii.nl-nﬁr:rnu'
buoklel far 10¢c. ;:;huﬁl;";ﬁr:hﬂt growd with the years
albwer or stamps FRENCH TOBACCO COMPANY
Orier al soze,

Dept. C.  Stotesville, N. €,

Pipe Perfection

The Spiral Cleanable Pipe is the cool-
5L, cleknist fnnd neet ﬂ.‘lﬂll-r]':!:l]m made,
« Tha fmankn passcs through the prooves 16
the Spirel oA revelvieg mothon, depositdng
all I purities ns 1t goes, When 1t reaches e
micnth 1w 18 pwent ABd @ool, There are oo

CLEANED IN ASBECOND
by rensoving the Bpiral and wiping with a plecs of waste rag

or paper, No pollng with straws oF R Cleansrd.
« Made of Imported French Briar

PRICE 50 CENTS POSTPAID. A BETTER ONE FOR 51.00
Spiral Novelty Works, 3948 Prairie Ave., Ghicago

THE FHEEMAN FIFE,

| A Glean Smoke for Clean People

Y Franch Drinr, Flard Rubber Bit stralght aF

EHCHE Pasficr DoBt. $L04, pasipad,
. ..-...nl.:u..-.u.-.

TIHTEH CaAs Bl
WRITE FOR DOOKLET. q....,:"..li.t e

FREEMAN PIFE C0., Depl. 6. Kalamazos, Mich.

Smakn gur Ankl Niesding TWO WAY Briar Pips and enjay far
Gl hhl..lﬁillﬂhlfd! :rhli.n. Nolhing bul smoke shless Uhie

moukh, Smokes ab l Nofa the cold afr Imled and
-u.plj TWO WAT Du i, Ukal’s why ar AN KO0

-_q TINE FIFE has no eqosl, (Foprmnbsed as pegors-
3 senfed o7 meaey refundel, pustpail BD cents,

B e ANTI NIEOTINE PIFE 0, Deph k, Ottases, TIL

Magen Wenline

The ** E” ;i‘f‘.i"::..ﬁ

Afea
YA2°R LAMPS Oy v o
For Home, Store and Streed priczs.

W alin TablaTamps

Wall Lamps, Chandsliaes, Strest hmu. Ete. 100 Camdls
Fowss saten Boame ONE DENT. Mo Wicka. No Bmeks.
Wolkor, Alsslutsly ssfe, THET EELL AT SIGHT,

CHICASD SOLAR LIGHT €0., § River SL., CHIEAGO
BARODA DIAMONDS

Flash ke the genoins—at /30 the ceat

SOLID GOLD MOUNTINGS

maﬁnm sxaminskion. Sea
n.lpgﬂ-m“indl?l.ﬂa for & twe-oand siampe.
TheBuiala Ca, Deyt. M. 200 Rarth Stabe LY. Chbcule
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DONT WEAR A
EUPTURE CURED by STUART'S FLAS
T

R -~ Sing unsatialsctory truss altogether, Mo mnm— -
e — A sleapE—To s.rrHrIE &dh-ur-ul closaly to body, bolds rupture i place and n:'n.rﬂ
tha meoat abetinnts coses. ~=mofE L8 o vﬂ:-mﬂ. not bliskter or irritats most
delicata skin, Only shart rurﬂrreq I!-urpernuum! cure, ‘Treatment la private, coBts wery
likfe and doss nod intecfars wi E;;Lr Hucmdﬂ:n'umd.:.mnm’ Mmh‘t.
wish o be cured; write al ones [-'H-EE “Trial of Treatment'” an

Thl""‘ duddross STUART FLASTER-FAD CD., 5 I‘.h.ll'lnlnml &1y 5t Lonis, Mo

ORE HEIGHT ?

|":"l"“ 4 your stajure
ftwoilo siz lnches, eaxi-
Iy s smfely, convemiomily.

There 15 oo excise today for
being short, siupted, semsitive,
sorry—aof skeptical.  Yom can
grow taller, broader, healthier
and happier. Give ws the op-
porlentty to explain to you our
simple, marvelous iovention,

Thonsnnds of sncoesses v
a0 i/ I::'.'r rend courdEiea — ua

Juilurees, ne songlainls,

|
Cur §2-page Mlustrated Beok
explaing, proves and convinces;
mailed postpaid fn plain eove-

"y FREE EYE-BOOK o || o, v

ﬂ-rl:illr:-lnl:lI.Ill'n?l?-lrlr-”l:nn”-llrr::ll".Ib:l.:.ll ;'-:u'll.-:ulll:- sorh your ioberest from cower

'I.-l.l-l:r-':ln': JOUF OWR eped At omes - Mo EBlfn, Mo pali.  No to cover. aeod for it at opee
4 -I_II..ll:. b '.;I_-|' i |. vis, preot Pree, tells all shont ik Philngs it's Iree, -

L1 BT Fad ) B LI TS IE A ey ¥ 0k glochap eis |-"-_"..'.I'\. iy . r’

o Hn s ol o felters from ||'|.'II:I.'I'-- W lio hiave | T:HE ':*.R.”I.“]E ':ﬂMP.IJI...“
19 L, Unity Bldg. HOCHESTER, M. Y.

NORTH AMERICAN EYE AND If'l.H SPECIALISTS,
2026 Marth American Buldimg, Chicsge, 10,

DGN’T WEAR A TRUSS

Brooks' Appllanoes s a new aclentls
e discovery with sutomstle alie oeli-
fons that draws the brolen poarts to-
guvther and biods them me yoa woulid
a Lrokenm limb.  TE sbeclutely haolda
firmly and comfortzbly mmd never
ellpa, alweys lght end oo and cob-
forms b every mevement of the Leinily
withomt chafieg or harideg,. I mako
it te your measues and send T te pou
on astclct gmarants: of eaflstactlan oF
money refunded and T have pol my
|:-I..-|'l|'| B bw that anybady, rich or

o ety G Dy it, emember, T make
1l: i Foap order—eend (6 Lo Fo—you
wyr IL—and if it desant sntlsfy you,

Gﬂm Mushrooms

_For Big and Quick Profits
Small Capital ts Start
& Sats Buslness

I am the Bargpost prower
I& Linecica. Ten years’ ex
d pesienee onablos ma o glee
praciical Hel-udion in the

Bugigeess wordh. many dal-
bare 10 gy, Mo matier
wihal your oerupstion s
nr whers Fou mre locabed,

¥ ~- - bem im an cpporissily ks yom Aol 16 back to me asd T will refund your money.  The banks
Begsion 8 Aborouch kmeosdedpe of this paymg Business. i iy peepousible citlzen b Marshall will teil yom that is the way
Mﬁ:“: fze rm‘“j‘:ﬁ“m’; f'l:m""'m""“ infesadivg, T i ]:.HI-IIH!---EI'H'HJH abslrtely on the aguare and 1 bave sald to
starh, TS thiotisinds of people thls way for the past five years,  Bemember,
JAOKSON MUSHROOM FARM T is0 no malves, no harnsss, no lles, no fakes, I just give you s
Bepl, jge  AZ43 N. Wesinrm Ave., Chiosgs, Irllnllll siraight business deal at n reasonable price.

C. E. BROOKS, Ti62 Brooks Building, Morshall, Mich,

HELP TO TRUSS WEARERS

IF your TRIUTES s nncominrtable, try one of onrs with patented SPONGE RUHRER FADS, Boft as welvet and HOLD PIEM.

Mechanies noil mackhinbts 'ﬁ""" Eally will apprreciats 1-|ll"lam &8 they WILL NOT BLIF, Dop'tbe led 4o believe that a truss is unnec-
emmary, hut 'ty thie most C0 ITABLE one kn the world.  If enres are poesihle these PADS will accomplish i, We offer you o
stralicht business deal, and guaranfed you belp.  For Sabe by the beet Droggiets and Tross Sitters in the country o direct from us,

Write For Beoklet H. It Will Puy You,

THE AKRON TRUSS COMPANY, Akren: Ohio

..... e




Eﬂ‘_"l"l'.!'LA_E MECHANICE ADVERTISING SECTION

M ant’' and “For Bale' Ads, 3 cents per word, payabls
in advancs, Thewe classified :E.trn- olése on the 3Jrd of
sach menth for the mext month's issue, To insare g
position, Ads, mwst sent us early

AUTOMOBILES

AUTOMOBILE SCHOL~—Chieage 8chool of Motoring;
the origies] sutomohile school 1o Chlcsgo,  Foar hendeed
aml fifiy g;trmlunl:un the past year, 0o whom we refer apon
[RUN[ICEE itaEobile oWiers, prodpective Duvees aml §oisng
weien wabllog 1o Estonse experl chaufeurs will pave o great
deal of mopey apd o e of worry by studrying the mech-
gnlsm, core nnd repaic of pasoline putomoblies o our shop,
whipre nll poris Are opefn B0 You can s+ how thoy are
made, and how they operate.  We glve thorough and ficees
theal  fostruetbon. Competent  chaufeurs supplied.  Ad
dress Chicnge Schood of Motoring, Dept. I8, 1886 Woabash
Ao, Ulifeago, [0,

Filt 2ALE—Laconsoldle Hieson Honalbeot with leather
tojn Kelly genwrealor, steais alr amd waier pomp Cheap.
Avvept u-l.nfl,_'rpl."rrnll_-: nd parl pay. E. O, Bechtodn, Gep-
N iown, (khio

FuL E..'I.LJ.—'I.II:II::HI. Buck bisurd,

4 b, excellent ronni

order, recemily overbinuled, tiees pearly sew.  Prioe. §158
Cecil M. Esstom, Loke Clty, lowo.

\\'A"-."I'I'.-I.:'—S-L'l.*lllll.l |I-I|'I'l| Halsman  Autoignbile,  Give e
hn'l.'“lll'.lll .mHI :r (K1 '| Ve, L, Nismmanmn, &, Chlive, 110

T WE QAN FURNISH sny part perisiplng to the *Aute

Buggy.” Eliminate tho annecessary prollis by bullilimg It
yomic=elf.  H, Ersthers, T 468nl Cowrt, Chlicago. . )
CADILLAD DETACHALLE TONKNEAL CAH for sale,

cleap. Lok Box 16, 5t Chorles, Towa,

FORD HUNABOLUT OWMNERS.—Yom can make a baml-
aime CBoaidster'™ of youar cor wiith ouof rumblbe =eat aid
trumnk, glass freont, now fenders with brass boand runoing
Bords,  folding Lowd, “hood  dash,” ete. Sad for catne
logrwse.  Avold epring raeh.  Ofler now and a7 IDOLEY.
Aitta BEebndliling Cao., Chleagn, 1L ~ I

BEBUILDY your car inla ““Gentlemoan™s Headster.™ We
mike latest =iyle booids, radiaroes, tanks, Tenders, ““hood
diishes,” glass froots,  rembde =ear2 aml  TroEks,  efc.
Twenly per ceot saved.  Yoor old oaf F"l'-l|l:'=‘lll'lll'li e,
el miwl dash catfits for 03 and "4 Ford, Cadillae and
Winten In stock.,  Stote voor needs [or eatalogue,  Auto
Relalaing Co,, Chieage. 111

AUTO BUPPLIES

@3¢l prieva hefore ordering.

GLASH FHONT for all cars,
Haldted 8L,

Catalogee on request. 1. &, Hoss, §&0T 8,
Chioago.
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FOR SALE—Patent reeently granted on an eovelops for
tiailing merchamdise, books, seeds, efe, The loventlon of
w piustodfies cmpl.n:-_up who ll:.u wiglied dhe regquiremenis for
many years, and hag peeduced nn eovelope which 1s
moanged far superiofr 0 anything on the marker. No com-
Micated machinery requiced-=—or can b made by hapd.
Vill hold contents under all comitlong of hapdling in the
mzil. Hig demand for the gomds. Oan s enanufactured
anywhere amdd In & small shop Am & =il employes—
ool manofacturer—rtherefore deslre (o sell elther patent or
righi= om reasonalde ferme.  Address Patent Buooesa, 100
Washington 8L, BRoeom 510, Chicogo.

MINTT BE HARD T when ros con moke immense
profite mmkiog new and resllveriog old mireors nc hoee.
Money back if mot pleassd.  Papticglaes fpes,  Pallerson
d& Co., D-1HK, Morgan DPark, 111,

SEND FOR THIE BOOK, “Baslness Qpposiunl s
Bent o any address for $1 or elrealor free. Eimls of

lnsiness chanees.  Agents wanbed.  Dept. 307, Iowas Bup-
ply o, lh!ﬂlp‘:rt._hma.

G INTL BITRINESRS an your own aooonpl. Don't glave
for atbwra all youg life, We Insfrect yow, Tem cents

lerfnge ouf boeoklet o yeor home giviog full parcifewlars,
Lepox FPob. Coo, G806 Lenox Ave., XNew York Clty,

ES Ty 2100000 YEAIRLY ensily mnde in real estate
bigglpess: no caplio]l Feqoiced; we will fteach you the busi-
nees by modl, appoiot you speclnl represenintive of leaillng
real e=tale company. st with yon remdily salabile peoper-
thes, cocuperare wiils ond ssslst roa fo0 peEETEADEEL BECHeRE

villunlile  book  free.  Address The Uross Company, 1220
Heaper  Bloek, Chlenpo. Sea ilzplay nd of this jieng o
poge 13,

WE START you In n permnment hosimess with wod aoil
furmizh everrthing, Full coorse of InstFoetbon friee, We
are manufactarers apil kave & sew plon §n the wail order
linee, Large profies, Baeall capital, Yen pay oe o theee
moniha anild make g peodr, leferences  plven,  Sworn
Al demen e, Iease Mg, Co, 350 Pense Blhilg., Bafala,

K X.

I MADE EWe00 In five years o the mail urider busk-
meed; began with &5 Avnvome can de the work ln spare
e,  Send for free bookbet: tells bow fo get stsered,
Manager. Box 500, Lockport, N. ¥,

PATENTS FOR SALE

TOE CALK MACHINERY aomil patent for sale; machine
turms sut 30 hot forged fop cslks o minsie, beiter (han
liaml-maile or any other machipe-maebe; witly L0000 a0
Fearsed kn The worlld i8 (here any reason why there shoalid
ok b busimess im thi= for you or for a corporntiond  Op.
poriuniky kpocks ot the door hat ooee. Perhaps flils li:-.

vour chames,  Call eiwees 1 oand 3 oar wrlie P, O
MOTORCYCLES Vinzie, IE] Blomingdele 21, (holeca, Mass,
sommam  with  while UAMGLINE  MOTOE, =30 bp, olr-esoled, carbureger,

FOR 2ALE—Twa Maotercyeles, one
car, new copdition; pelee, FLHLML,  Ce Marsh, with pew
tlres;  pries, 60000, T, l.-- JII-JIll_H:':I. Iehgreimbig, "|H| ||.

FOR SALE—4-Borsepower KEfchicll Motoreyele. l}'ll:mlh T.
A ine e and 4-In, #ifeke, Fof paftlcalars, Bearl Baes,
118 5 Fourth St.. 21, Jeeph, Mo,

Fiiit SAL F—Firsi-class ".I-ll[llrl_:.llr. |.|.||lu1'|l
w1 Ak 31, Chicago,

Fidlk 3ALE-—=Xarsh l.l.lll:i'.IT-\.'j'I.'Il.'.. b-hp., In goiod comildtlon.
Bap of Dbeyele engiee castines, 1%:hpe Breeze carbupeior,
and spark eoil, FEd ﬂ1l|![-|r s E. Fomretl 32t :F-l'll'tl., |]]._

FOIL BALE—A A-larsepower Armne Motorevede, Im Inlc

. 8. Baies,

coanbitlon.  Riim I-llhﬂi. i 200 miles.  Aaeral paers 6 0tha
rusiy.  DPriee Casl, 10 Interested, wrkie A, L.
LEynde, Martln. Tenm,

BUSINESS OPPORTUMITIES

CARH for your business oF real esinbe--no motter '-ﬂll.'f"'l"
Bocatedl, BF wosr want to By, sell or exehange soy kind
||-1|H||||l|£-!. OF pEajler iy ||-||;|u.1|pm. at any e, adidress I-rlnl:l.
I*, Clevelarl, 15908 Adams Express Ballldlng, Chicaga. ILL

BAFE EXPERT—Frauk E, Nel=on. {Opening or repaie-
ng, Im ihe Souil, 1427 Franklin 8t.. Tampa, Fla.

HIN™T BLAVE Fiit OTHERR., MHeap the bepsfits for
oursell, Fortunes made operaling antomatle peony welgh-
ag machipes, Onr peale ppeaks your welght. YWrlte for
Tulking Beale vlrealnr. The Unlted Yending Maching Co.,
G20 Cpxton Bhile.. Clevelamd., O

OPFEN A MIRRGR FACTORY IN YOUR TOWN, or
fravel and do the work, and make from 25 i0 825 dally.
WIE TEACIH and trust you. 00¢ bringe 0Z-page Dooklst
nmidl full partlenlnrs:  nooe wlthout: no tlme fof Wlers
IMullinger®s Mirror School, Franeesville, [nd.

ANMVERTIREMENTS placed o leading pablicatlms at
Pvwesl rated, I vou want to advertlse al'lglthhli:. tn.'i'-
where, wend for st of papers. maled, ele
Lilvertlsing Apents, Philndelpbls,

piping  and clafeh declnded, #0605, E. B, Heath, 502 Of-
ehinfld Bi,. Chicagns,
PATERTS —H. W. T, Jenner, paieil aiterney amdl moe-

chanleal expert, &8 F Steect, Washingfon, .5 oAl
Hehedl B8R84, 1 make froe examiontlon aod peporl |F polept
am b Bod &l exactly how mach It will cost,  Bogld for
vlreilar,

PATENTE—The Topular Mechanles atemeg Bureso reoe
ders ¢ificlent serviee. Followlng letter is doted Bloy 25,
1T :

Dege Bira:  Flease allow me (o acknowledge the receipt
ol youirs of (he LErh, the oMelal notbos of the allowdnce of
my appllcation for patent op Paper Clips, T wish o say
I mm highly gratifed with the eficient mouoer io which
yom have atiended o my Interest In thls matter. aod thnt
the drawlngs and speciiention: were far abend of my exs
peeintions. and that if I ever bave amy other work, 1 wish
Foug b do §i. 1 beg to fewaln, respectfolly rowrs, Jolhin L.
Atter, 419 Main Bi.. Conpneaut, 0,

Wrlte for foee booklet, ""'What to Invest.™ .ﬂ.dllrl‘ﬁ! Foq=
ular Mechonics DPPetent IEI|:|r-|.'\||l:| 1y Washlngion #t., Chi-
FHE.

INVENTORES neciling assistanee ir macketing potenfs oo
Idens.  nodress, Inclosing  stamp, D, Tappan, Watervliet,

I XY ENTIMES,
tinm foe ®ale¥

have ¥ou o patented or anpatented foven-

"|'|| F. ".llliirl fBahn .TH k:llll:'l 'FI vil., Chleggn, B

FOlk SALE--Mow ity greatly  dmproved  strect  ar
femler. 10, B Patent S64.047 and Cansilian Patent applied
for,  ITmpessilile o infore person picked h|:. I chEE ferwiler,
Adldpesd TTnbierl, Papilaor Mechanles, 106 Npssaa B, New
Yok Clir.

FiOR SAT.E—Matent jus1 Eesged,
erenming and mixing cake doaghs,
Inferedied o Bakers" mochinery.
Ceptral  Ave., Newport, KEr.

Fibit BALE—Patent No, TROGIE, forF mon-Boosenlng  amid
keen-citlng of stlapors, Ges. Rell®, Lynbpori, I'a,

A peeleset machine fop
A& Forfume fof pnrons
Aiblree= &, Roth, 542
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FATENT ATTORMEYS

MASEM, FENWIUK & LAWRENCE, Washlngtan, D. 4.,
estobillsled A7 year=.  lllustrated Bookler free.  Highesi
references.  Terms moderate.  Intelligont seevice, He cape-
Tl in selecting on sttorney. Leo s bi mdsbesdd Ly free
fTErs.

———

BUSINERE CARDSE

ADVERTISING SECTION

P SALE—New Lippincoti steam  imdicator, complete
with reducing motion, one furH' and ome sixty-epring, ol
Im BumdEane  pollshel case, ‘il vopshler small Lethe
ll-r weol  toels kn exclasge,  Chas L. Fawestt,
.

FOR BALE—Berernl new S0-neh Lavwsiulbdbe vopper tube
loblers, with stecl dubs burpsrs,  Pries, $80 esch.  Also

pevernl 4% L. Locomobdle #lenm engines, £20 each, XNorih
Ave. Anto Exchonge, 148 North Ave., Bridgepsrt, Coon,

Naortan,

EVERY ENGINE works hetfer when packed wiilh "Eu-
reka Facking.”  Your desler will furnish it

MACHINERY FOR SALE

MARINE ENGINES-<FEquip yoor bLoat this clog with
e AU oud wEta-date emgloes, Gos-tlght bearcings;  posl-
ilve starting device, 203, 4 ood 5 L ope Erices very reas
B lle,  Wrlte Northwestern Sieel & Iromn Waorks, Hox G5,
Ean Cladre, Wi,

FOR BALE—1% L. p. Motoreyele Englne, $20.  Costlogs,.
SEn0. O, E. Bloeok Mg, Co,. Waterlon, Tomwn.

Pkl SALE-—Unzollne Englnes for aulomobile, marise amd
sinfiunary work; aleo castiogs awd o few pecomd-bhaod en-
wines, cleap, Apply, with sismps, I W, Elclhorlson, K.
Sk DPeorla, 1.

Fusly SALE—Eoglne lothe, swings 9% in., iskes 55 bn.
letween centers.  Complets with full set chongs geors T
et mll siee thresds, 2 do 40 lo.: peice oanly 468,04, Ad-
dress L. F. Granones & Sons, Allentown, Pa,

FOIl SALE—Cuomplets scts of casting for |:||1-|:u|ml M TS
or d-cxlinder wertheal, waier of alr-cooled, Comel Molop
Works, 47-40 Capal Bi,. Chicago, 1.

Fuold SALE—Eest alr or waler-vooled  engloes, 1 to &
lsp.  for _any i, Horten Mulel Works, I.hrl:mlt M Eeh.
Filld h'.!l. lil\.ll1!¢!-:|l|[|| girolie  molor, 4Lk hﬂﬂ'l‘-‘ 4y
Btrake, watervoled, welght 133, In firsg-class :1:r|||]||,iu||_
Flee §35,00, Wil trade for bleyele mofor,  Jobim  Wlkls-
if, Gikson, lowa.

FiblE SALE—Set of 14 hpe bleyele eogloe casilngs,
claap, Moy A&, Cribiield, 225 Thinl St., Linels, 11

Fille BALE—ne 2 b, Bomely engine; one Eydl Averr
reparalof, with oll attachmenis. All in dlrsi-class rannbng
arder,  Cheap for ecash. Jos. J. Prikdl, Box 641, Heao-
nessery, Okl

CASTINGS, Fergings, Patterns, Drawings or Blueprints
for 2 or deyele mofjors oF special machinery,. L. Hrothers,
7o Forry-thked O, Chicago.

MAMUFACTURING MACHINERY

SEECLAL .‘|I!.'|.1‘HI.‘£J:.I1'E' I]EEll_-.‘.lE]_l—‘_:uur ldens devel-
apesd, drawings melde.  Tex 1364, |'.||_tln|.u||. N, J

WE BUILD all kimis specinl mnchinery, models, dles,
experimsentn] work., Thoroughly equipped o toen out work
om short notlee i rllllnl.ulllllsh;l charge. Send deawings for
patlmates i cokfFaclia, M'eompl attention to  Inguirles.
FPortelsesior Machiine Waorks, Portchester, M. Y.

Fillk BALE—34 H, I'., foir-cyols, maffine |=||“|||¢., darsd il
Lamil, chienp;  &lea #ccomld-hand =park coll#,  tlmerss, ele.
Toermant & Mooahan Ci, Oshkesl, Wis.

POt BALE—Muarine molor, 135 Bp., with eoil, spork plug.
mlEer, poiap, Boser, coupling sbaft, propeller, $2% At
apabekly. A Kokorn, Moneille, T

FOR SALE—Ten bp. Faivbank-Marse motor for elther
gasdlliesy or kerosene, Inm ranplng condlilop, Alimosl pew.
F11nAD,  TRax "H 3I| Avdne, 1L

(IETPE N ALY hl.ll!ll:-\.]-."-:li cals I gueepssfully used In any
Fasnlins enzine by tha nibiachimont of @i likeal Yaporizer,
therely culilng your Toel BID o dwoe Prlees apdd farther
partleolors. 4. L. Parker, Box 288 Qi Joseph, Mo,

PUMIDISD  OF Every Deseription-—Saolinble for Home amil
Factory use.  1llustrnted Cotologes Free. H. E, Trotosmn,
III "-.' "I'.||!H'I HI:.. I"]n:l!ndrlph:ln Pa.

FOHR RALE—(ne lrom tank; good  eondition;

;o DxElgaE
Fazanll, T{l:ll.ll'lll!:L Makohe r:i. 'F!I'\l""-'l |II.|, n,, Teeteadn, Nieh,

AMODEL AXIF EXPERIMENTAL WOHRK—Tool: and dies
for sheet metal blanking, fllll't'll.lE EY hll‘lldhl‘. manufnes
turlng. Lot us estimate, rag Mig. Co., Bleeker
B, Jepsew Oy, N, .,

HIFE AUTOMATIC HYDEAULIC BRAM. Pomps weier
by walerparwer Mo attentbon:; no expense; 2 fect fall ole-
vales water 2 feet, ete.  duaranteed,  Cntalogoe  free.
fife Kmm Co., 2151 Trinfty Boldisg, New York City.

WE WaANT for manmfacturing, dies, stomping, spin-
ning, custlng, platiog; bave specksl Tacllitles foF mani-
facturing poient  artbeles, specisl  machinery, ioals,
mioial work in all i |H|'M||'|:.-|;IH. Let us develop your jdea;
gl onr eatimate: IF mode G wetal we moke L Na-
tomal Biamplng & Elee, Waorks, I5T-141 Jeffersonm  (Bi,
Uhbeago.  Hee display ad on p, 180,

FOR BALE

Fiili BALE or exchange, ope 10-hp, gos epgloe, cost
BA50: ome BO-lght 110-wvolt droamoe,. cost Lo mmboe
moblle ranning gear, cost 238, Amerfean "ublisbing Co..
Colambug, hio.

1T t-"l.l'l. I{'i:llIHH]."'i?".'lu'h]I. sulomatle steam pewer plagts
afe Jost The Thing Tor driving small dypamas, mode] = LE
pie. The compleEie plant fewldy 0 Fun sells st S10.505
Englne enly, which [ reversible aml hag maslern valve mo-
tho, Eoo0h Automnptle bigh pressocre fnsh bodler, £6.0HL
We are now prepaced to moke specinl plnnts of this power
b owelgh 21 ke for model alrships,  We o &0l r-u:nln;:
medE which |||r!l;|l|'r all Eaterkal foF the apglne, at 1,
Bloeprints, 25, e will mnke to erder for |ll=rl.'h||:vu'hl- lll'
par eagloes any ]]1.!Il.= mevepsories ey may desie, O, N,
Hansenm, No. 155 Du Bolse Ave., Elein, 1

FOI #2ALE—Two hp, marine epghne, two-gyele, compleie,
g0, R1|d"i|r'|| Werlh, Furiomvbew, 11,

FOR BALFE—1 Lorsepawer, 1100 volis, 103 esvele flier-
nnting curvent modor; I fsst-clase condition. " French,
214 Bireh St Brozil, Ind.

Fiebt 2ALE—2 b motlme epglne complete with acees-
goeles, eheap: Columbla gropbophone, wlith 5 doz erlinders
recoril=; telegraph instrument, £2100; 2 solor Gleyele lomps,
I g@om] eomlithom, st E1.4HF each; new sodn waier foontnin,
Biext the, thing Tof pubdic dolngs, eheap ar IR0,  Cassios
Hlarner, Tiehehion.  lod,

Fislt =28 E—25-fnl by &7 07
exlimler. 15 hp, Tochestor Engine,
:'-'-14'-I|IE o, Frankfort. Kr.

Folt 8ALE—14% lsp, Molline Marine dotor with hronoe
propeller ond #hinfl, =park ooil. plug. waler pump, mixing
walves and ollers: perfect  comillilon: 0L Geo, O
Hrppifon, efopl, NoO¥.

FOR SATLE-=Fr. Wnrns |‘.|:r11nm-l i.'ulllll'||:|'
brand mew! only s 16 lnnrs;  good 'r-.ﬁuu'-'n-i a wellime:
earbim braghes om adfosialde :I'|'||-'.|'\l. d.polde,  ecomponnd
wapnd, shippel complete w2 pollers amil switehboard
ule_resslpt of g, Oitee Lodz Maoroa, TI

|-|:p||: SALE —sSimtlenory Gaenllne Englnes: A 2 hp. Pracs
teal: T bp. MeYieker: T b, Rabigeon; S hpo Giitag 10 .
Colnmbms; 35 e Colnmbins,  Tlese engines are ia A Ko, 1
ofler amnil can e geen ranndeg. A 1 hp, rolary sieam en-
te:,  Alen s Ind of patterns for 2 hp, gasollne enploes.
F. Behulg, Box 170, Nortlh Chieago, I

Denm Specil Bopt,  Ewos
Coplial Foundry &

7-16 ep. lighi=;

BANTAME—Earn exirs pln mopey with poultry. Send 2o
stnmp for cirealar.  Sebrights, Japaness, Corhins, Gomes.
A. Ao Fenm Un., ox 47, IMWIavan, ﬁ-ll. )

Fil SALE—t hpo gosoline engloe, 3 hpe vertleal shop
Tiodber, sllding genr trmnsmisslon.  Grehnm Aoto Coo, A0
Madison Bt OChleago, [ v

MACHINIETE! DHRHAFTEMEM! 10 cents (sllver) 1]
thhe following tahles: Stapdard serews, nots, bolie, slkes
of twist drills, W.dn, t0 Neo B0:; power o delve civets, nmil
two ather goods ones.  Mech, Drowlng Co., Box 386, Dnveos
wilt, lowa,

FUUR SALE--25-hp. 04t Gap Bogloe, oever oeedl.  Good
reasem for selllng.  Address Willlam More, Bochester,
M. T.

CWATEHR MOTOES., 57 wheel on 14 hp.  Oihers charge
game prlice for & wheel, et yoor money™s worth. - L
Fompke, 1004 New Fllprl.th‘[ ﬂlﬂﬂ fllr'.'lll.l!m[, LEIFI TN

FOE L-‘.1.I.I-—"|[ru:'|:|r':n:l||:|'n 'n'ln'- metnl which burms bl’]n‘lll-l'l.'
than an arc 1ight, 1| cont r foot. Formuln for moking
fire extipguieher, 0 ceni=, Chaz, Eichinger, B, ¥, Hros-
e, Wis _

FOR 2ALE—Nnmes amd aildresses of W Interested per:
Eomd, 2'1- e, l-'l'l'l-'l.'-l'\lF P!I"'lllll“llr' H. 2, Hrosscls, Wis.

AR RALLDON, faur pasenper, ill-lrll Full partlenlnrs
by pddressing 'mnnnnuﬂf:il Bupply Coo, 150 Western Ave..
Clneionati, T, )

FOR BALE—New Eoterprise Moving Mletuee Moehioe,
with 2%0.ft. flem, all for 50, O 0. D, completo, $15 for
4:'|Hl:-=l1. on spme. AMalvin B Verkin, 1922 MY, Galvestom,

L

Flik SALE—Formuln fo mnke Best Koown Baoller Con-

ponml. Wl clean bollers amil Eeen them clean, Any one
can meake it at telfling eost.  Formola fo clean Joe freom
Iuljm-r-nr':: making tlem -|=-|.||'u'- ar new. Hoth, e 1% M,
Itlsngded, B W, Mechanlc 32 Shelnyville, Tml

LATEST |-.1.TE'.':€1'}:1:|_:'i-'m']l-in_nn'n [metall call alders
s adjusting, no troobkle:  the only perfect holiber, Nothing
Nk them on marked. 160 & palr.  G. M. Meyocke, Dook-
wille, Tmd,

Please Mentlon FPopular Mechomice
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FoR SALE—DRBdusbder tandems, Bew clinelsr tlres, new
motor, ovcle coaster brake, #2500 30 Clay 5t Morgasiown,
Ww. Va, B

l'lJH_'H.'l.L.E—II.I.I.H.HJ wil upr a1 2 ceniE each.  Hampbes,
7 cents, postpnld, J. Lo Luens, Bridgeport, Cesi, )
TFOH SALE—Complete loborolory oltfn, appacetus, cheims
fenls, gl:,-. Glassware nmdl chembesls fmported. No  use
for same.  WWEHI #11 ehenp Send for b=t aml price. Fred
Grimshnw, 53 Clay Br., Korih Essp, Pa.

REW 10-HP, Hodsman oppossd sbc-cosled micter, $800H0,
Hutis-Oxford, New fl:r_l'_li.. B

ADVERTISING SECTION

FOUR 80xily FISK TIHES witlh rims oml wheels wiih
henkes; clnly diive: lse seaf axle, front axle to motels,
gl Butts, Oxford, New Yaork.

rolk SALE—One 12 gau*i'e Porker bnmmerbess sholgun.
Wi-lach Volean alesl baerels, new, i perfect  eomidltbon:
will sell for 531: eomi £44 1 musl sell 0@ acoount of Jwaos
eyeslglt, Lok Hox 11 Clyman, Wis .

FUuBRE SBSALE—Complete Lr-.-hlm.-l.qml Conere,  Amserienn
RAelndd of Correspondence,  Codk s will zell for §E
Fal, €, Pattersan. 1 6, DBox 138, Dinreescille, O,

EMERY GHINDEHR for 2 10" wheels, whlls conaleeshaft]
W, FII}IJ-.. Moew Phtlsilelpils Mopchise Co, New Fhilodel-
plidn, Ul

FOR BALE—GFxlZ lathe, in good comdilkm; prier,
iy, E, G, Olmsteail, New Philndeiphin. Ohbo,
FOlt SALE—Uhlrago t rriter:  useil one otk W

FIHW
g5, FE. 4. dlmsieaid, Bew Philndelphia, Ok,

FUR SALE-=Body with detochoble toomeau;  wheels,
thires, Fraiie, steering goor, tanks, levers aoil p-!a A all In
splendil  eondition;  priee, £33 K. G0 (lmstesd, New
l'hlll.llrl]lhl:.._l.i_hl_l'n;

POt SALE-—A fine oylmiler grophoplions, 12 pecords,
camers gl owifit aml eleeicle mofor.  The frst $210 offer
gela i1, A eacelice. Bert B Leavitt, Cloverdale, Sooumn
Uik, Unl.

FIFTY BTEAM ALTG EMGLNES, #6 br $40,04 eoch.

Bend for 1860 No, 0, J. L. Lueas, 2 Fox #t., Hridgeport,
Lomm,

FIVE ANTIGUE GRANDFATHERS =doy r:lu::_h:: sliow
oo pid cxlendar.  Also Flimp [osk Gons,  Jereminh Bore
let, Jonestown, Lebasow o, e,

Filk gALE—E per Gome Bantsms; 2 bens, 1 roosster;
£8: of whatl bove vou? Hesry Fisclier, (HR5T Jackson Park
Ave., Chicnge. 111

Fislh BALE—Willlams No. 2 typewrlier, §15:
metoperele engine casthiogs, parrly Andshsd, 870 N, P Tl
ing poste. Ie each; ol YollamEeler, mew,, §5 G, W.
Hess, 2067 South I'n Ave,, Chivago,

18- bop
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TO EXCHANGE—IG-11, Goesline Lousch, 2 hip., conopy
tupe with vurfmins; fret-closs econditbon, WL =esnl  (shoda,
Want Indlan Motoreyele.  Musi be late medel amil b gl
gvEnfithoie. e Ve Jidmes, Homloarg, [ow.

Tid EXCHANGE—Motureyele Eogloe, 3 L.,  oonglele,
n-a_ql?' fe moant on feame, for lsihe. Jobn Slmoey, K. P,
I & Bosen T .

FUHR SALE (P THADE-—1 odd-ohkm polarized relay, 1
e dduble pen feglster,  Welte for prices.  Jomes Wate
neer, Tuooia, Wabl.

-FT. LAUNCH FRAME, partly planked, for 2 or 4
b Llepele wotor, comoplete, W, O, Evaps, GIE Marletis
G, Florvoees, Aln.

FilE 2ALE ol THADE—UOne adlematic Heglog (rchis-
tral Alusic BBox, o doe opder; <beap.  Huyioes Brod.,
MNwnrk, Uislo,

Pl SALE kL
Launch,

EXCIHARNGE—IFxT  Torpeds  Model
stundlng  roeof, everyihiog bege.  Clhanglug
lwasimers prevents using. Hos Holberis boiler nnd compound
epging, Will =ell divl cheap (o relleve o Teom cane of
it or exchange [OF aulonsolile, Boal a1 Bfewerlon, N. Y.
The blgzest bargain ihds poper ever advertbsed.  Address
M. H. Lb., Hox 1B, Uilem, N ¥.

PLUMBERS" SUPPLIES

HAVE YOU &5 e S per cenl.
Munsldng  amil steam gZosds at
el catalogue,  Jolbn Hardin,
irove avenue, Clibeago,

BLATGKIGMITHE

O BLACKSMITHSE are seare aod Gut few learning ihe
frde. Aml ihe s=mlth  oonies E oof all professlouas or
trodes. Ll smith must mnke ihe tools firsp for zib, feon
the surgean to the sofe Blower, by using Toy's Tieslise
ol Dew steels, explalning ow o work fhens, with 73 pew
et lisls Tor working  adl diicoalt  Jobs,  Ten reecipls for
mopklng  yoir own compreumls for webliog diferent kiwils
of steel =olild,  Thermite welding tolly explaloed;  als=e
twe coloral feol tenspering clars,  Chorl A explaiie all
fllll:l['ilﬂl-l.F al hardinlog; Chart B explaioe bdh selsniifie
widl  plain empering e o5 #tomdamd. AL the obowe for
100, Valaable sainples Toee, oML Toy, Bldney, Gldo.

WANTED L

WANTED-—Respunslbhle arty  to bBamlle the ' Plharo™
Garollae HEtatkonary siml Mariee Molor, o good proposition
l'u]rhII'I-'E party; D sBtaingp [or cotalogoe. “"Phore’™ dGreens
wich, Comn,

Complete line op-to-dape
whelpsaly o the  gueldie,
b oenlury al 4542 Lollage

FOR SALE—Elecieleal mall onler husiepss, 0680 cata-

Togaes, 4b eleciooly s 'I.|u.|:|:u.||| for quick eale. Furlber
rilrolars, mildress Geo. W, Hess Eleetrde Novelty o,
7 BEanth Park Awe., Chicago.

LU0 WATCIHL Not o clock, But o 16 silee Nlo-Shlver,
Stem Wind Wateh, puarsnteed 3 ypears. Best in the worlid.

Bkl (oday mnd he our sgent. Watch will sell for §E
1-ﬁil|:.. Crandall Jewelry o, Mankats, Misn.

HHOTHER! Avellentally bhove discovered oot ot will
cighe lotle tolineeo lsablt aod imllgesibon.  Let we send par-
glemlars, . Htokes, Mohonwk, Florlils.

FOIE SALE—bman Captive DBalleon Omtlit complete with
pmowwer windlass ol gons plant, for 0500, eosb. Teolpe.
Z.evlinder, l-mam Alrsblp complete with patent porialibe
biyelpn generators, §1,00H, coslk,  Heeoml-band o akrship
frame, =haft gl 10-T1, propeller amd rodderss, wilh of
without gas bag aod molor, for emale, cheap. Also new
1Toman pns balleom, complets,  Alss 4-bpe,. 1-evl. stotionacy
kerusene motor;  2-ervl., 12-hp. aml Z-exll, 10-hp., chenp.
iias ballooms amd alrships ballt, boaght, soblid or esclinnged
of aperated.  Adilress, with stamp, Carl E. Myers, Ealléon
Fatm. Frankforf, N, ¥, .

COPYTHIGHTED BHIK on Mall Urder, 20 cents.  Bmil
Fralmsbanil, 406 7ol St., Broeoklrm, N, Y.

BALE ORF EXCHANGE

WILL EXCHANGE Internntionsl Correspondereos Coorse
Meehunienl nmd Electclenl Engineering for what? O, E.
Likin=, i 8, Box o5, Morbon, (diio.

TELL U2 what ri:II.I wnot ko bur, sell or exchinmge. Wa
list Kenl Estete, Persomnl Property. or anything yon have.
AND HEMEMEBER, we don™t cli&rge o eommissiog, elther.
{'M‘l:lﬂl'-ilﬂ for dwe stamps,  Popular Exchange, Centralls,

FUUR SALE CHEAP,
claza enidlithon;
doller, 111

FOR SALE OR EXCHANGE—Muooareh bieyele  {good

camilflibmb, for Fastman pocket kodnk Noo 1, or $10 cosh.
Jdin, HKangnd, Taplola, Mich.

EXCHANGE CIVIL EERVICE COURSE for tyvpewrlier,
or_sell.  Emnest Hughes, Glasgow, Mo.

WANTED=1 wnnt to trale for feol-power Iothe ood
Indian Motorerele.  J. Sagfond Beck, Cloclountl, Iown.

nF  exclmnge,

frat-
fist what?

125 Toandem;
= HE.

G, Guslnleon, E2T Ca

Plegee Wenlior

BOYR, i you are interesled o mechondes, eleetricity,
e, sepd E for n pear's sobscrkptlon o ““The  Inder-
nailonn] Yowth.''  Alpha Pole Co., Uept. K. Chieage I,

WANTED 10 PURCHASE—A  secoml-boml  diansmel
irill; nlsg some black cotkoms. W, L. Bremon, 4158 Del.
[STHE S !?I_HII.. Hi. Lanks, Al -
COWANTED-—Annufoetured  Potented Electebesl Specinliles
L leapille as =ell agents,  The Howseliohl Electicie appli-
FLETTS O T _I‘|||'|||l|'||l paliin,

WANTED—MXlding  meeline, ensh i6ter  awil
model M satsanelile,  H, P, AMaous, Herring, 0, o

WANTEDR—A partner to furnlsh  waner  to poiest sl
fioonee lock-nut, posd inventiom, for threeefourths nierest
'!l:!';nl:lmﬂ-. write U, A. Gordom, 610 B, Chaislserd, Clebiiress,

¥,
TWANTED—secomd-hiand Hosleontal Bolles, §F 1o 70 [T
neiEl B B good eomdition,  Seath Hoven Preserviog Co.,
Hoeulll Haves, Mieh,

WANTED—Mechinnics aml ngents to sell our Comblootbon

Fard

_ Callpers, IMviders, ‘Teamme]l Poelats, Pencll aud Boling Pen,

miEl practiesl mmd  casiest selllog  combinotbon  tool
ever pul dm Bhe market,. Good profite. Bowo Mlochioe
U, Lid., Boattle Creek, Mich.

WANTEL—Why pay hig J-:.HHIH e have yolr macline
woFl dlene?  We wlll o It for 45 per Boir,  New ®hila-
alelplia Machkine Ce, Xew Fhiladelphlin, O,

WANTED-—Address of non cxpert deslgner Intrieate inier-
locking mechonl=m. 1. F. Horley, 1182 Clistmnt 2i,, Fliza-
be=th, M. T, S

WANTED—A  seval-hand  Avery separalor, I255 ap
OG0, with Avery feslor, Battley alipched =tocker, Peorka
double tubse welgher of 190G or 1307 maodel.  Give prles.
Wil pay el  Jolin Careon, OCenter Juscthim, lows.

WANTED—Wirklng drawings of eompownd or gwo-oylin-
dler glmple morine stesm engline oot larger than 28%xd 5%,
Compuund  preferred. ¥V, K, Newoomer, West Lafayette,
Tl

WANTED—<PFopulor Mechanles, Vol. ¥VII, Moo 2, B, F.
Lamh, Minlker, T,

WANTED—Uhemist and sesayer who will conelder =
propusltlon to take over o well-estoblizbel custom lesipess
inm a prosperous minkng  dlsirice of  Abexleo,  Healthfol
climate, EIII' el pequins],  Address. M, E. o Dnickles,
Guadalajara, Jall=co, Mexloo,
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AGENTES WANTED

£l PER MONTH SALARY—Pald weekly. Energetio
man lo each cownty (o represent Hardware t. Estab-
lishied business, Expepse meney In advance. ¢ Colum-
bla Hemse, H-7, Chleago, B

HANUFACTORE 1T YOURSELFP—Hrillant, self-shining
plece  polish. Ageots sell i for you; lﬂs mumey  in Lk
Hecedpt, 25 cents  (ailver); oo esl™ A, © Tyiler,
Hasln, Wyo, |Agents plense write.d

A POELTIONS OPEN—Sales, olfice aml  technleal.

Fartlenlars frec. Wrlte, staotlng oge. experfense aml bwes-
thon desiisd,  Hapgoods, B0 Brosdway, MNew York, o
1010 Hariford Eldg., Chicoge.

AGENTE—Tenchers, students, the chance of your life-
time,  Shoes  Top  datlroms, keyless  doorleck,  Wilsin's
fostener, ull fost sellers. Five dollars ad exponses exslly
maile,  Begln st oopes, Spare tme valaable.  They are
winoers: wvan can't lose. nformation free.  Iexier Sap-
ply Ca,, 554 Diarborn 85t, Chicngo.

WANTED—Apgents, machimlsts, toolmakers,
ptientlon! MNew and revised edition Ssupders’ “"Haml Book
of Froctical Mechanics' mow resdy. Machinisg says, "“Can't
get nlomp without fe.™  Best 1 the land.  Shop kinks,
pecrets from poftebooks, rales, formmilas, mosl complebe
referemes fjables, toogh problems figured I:|.'r almple arlih-
metbe,  Valuable nformation condensed o pockst  slze,
Prive, poetpald, #1.00, clogh; §LL35, eather wiih HH&
Apents make g profita,  2end for kst of books.
Bannidera, 216 Porchase Bi.. Beoaton. Mass,

AGENTE UAN MAKE $10 PER DAY selll aur bur:
miehed pold apd sllver letters for ofice wisdows, stooe
fromis aod glass slgns.  Anyone can u].lp [leirse  letiers
by following directions =ent with each er.  Write for
wir S-page Whastroted eirenlar. 8. I Pl.l.'l'lﬂl & Co,., Chark
aod Adpms Hre,, Chicago

.]ra:'llm:';."

WA:HTB'.LT—!.Iuhunlm to sell our fine line of Callpers and

'Efwll"ﬂl Gl pay.  Addeess E. . Smith Co.. Colam
B .
AALEBMEN WANTED—Must b+ experbenced  s2elling

puwer transeniitiog, mill apd factory sapplles.  Sslory and
pominlEakon,  Give age, sxperlence amd reference. . F.
Orammes & Bons. Allentown. Fa,

BULSCRITTION SOLICITORS make mones every  mln-
ute oa our popaknf mwmechanbeal magazine  Eighty per cent
eoarmdsslen. "elte for mample copy and agent’s elzcular.

2 Lippineott Bollling, Philadelphba. ", o

WANTED HUATLEKS to learm mircor making nnd start
n busipess af lome, Easy o learm. Bip profte. Seml
nile for formiilas amd Insiroctioms. B L. Neville, Box 3657,
Clarkston,  Wsh, -

EALESMAN WANTED=Newly-patentod spocinltles, harnl-
ware, loise-firlzking ond tor trode =lde lioe, =mall llgkt
samples.  Liberal eommlssions.  Taohndie-Latimer O, 12
Areh 8t Phllpdelphin, Pa,

~BLECTRICAL BUFPLIES [0t amatour or experl

|-

prbelan.  Hinmp for priee lial.  Energatlc ageots wanted.
W, Cpesell & Co., Evapston. I -
TEHUP AGENTE WANTED—Every machinist, tool anad
illemaker will bur “2ileel Brlght™ when yon show  them
what ¢ will do. Eﬂmé_llu Bl two-cent  stamps.  Steel
Bright Co., Geoeve, N, Y.

ALENTS —Send ome dallar; get I4-karat (ell Fountoln
Fem. Learn bhow to eam mopey.  Address Cooli’s Maepo-
facineers” Ageoey. 122 West Second Ave,, Coluombes, Ok

BHATE'S COFFEE EETTLEE will sl in every  home.
Bample, 25 cents. Catalogpue aml ageni’s elrcndlar of high-
i’m"f specialties foee. ‘homas Mercantile Co,, Batavia,

MEN MAKE moner resllvecing damaged mireors; mew
provess: never spots or clowds,  Fos parflcalars aml sam-
ples of work adiiess . 3. Minter. Little ok, !l.rH.

AGERTE—§25 A WEER EASILY MADE H'Jll-“ll oar 14

mow  patented artiches.  Fach dme a necersily EVPEY
wangan aml & rapld seller. | Ko uﬂmuv. H“"IE l'J'f-I" Ein
busilers, A, M. Yonmg & o, 208 Howland BMg. Chi-
CREZN,

WANTED—A |;'-un|L ilve up:rnl! in every shop of Taciory
In the Unite] Siates to =21 one of the best known |Lrl.!|'lﬂ-
rations for removing grease ond gprime from the bands
wilthont Injury te the #Kim, Ahealntely guarantesd. An
ageal can moke from £5.00 te 35,00 over aml above his
pegulay salnry. Thiz s no fake, Wrlte for free sample

ADVERTISING SECTION

AGENTE—&E0 every
Eltchen set.

momth  selling wonderful T-plees
Homl for sworn sintement of 12 dolly prodit;
exclsEive dereltey, Untilt feee. P, Thomas JMfg. Uo,,
162 K B, Daylon, Ohkla.

WANTEI~Unpae agents o hamile new, high grade,
up-to-date artleles; lghtning sellers in ol homes, ofices,
®lofed, alwpa; £83 e 510 Jally gaseantesd. Promotlon ae-
gurel, I Thomas Mg, Oo, 162 K 8f.. Dayion, Ohbo,

AGENTH—E1060 per month easlly maede selling Cmy mew

peitenl Boof Eaojk Selld ke wildire. If ¥oii wWant n
t':hui-:'ke:r,lu.-l.'k. arijele wrlte 1o E, Hilker, 571 Gmnd Ave.,
Chilempn,

MACHINIET AND DRAUGHTAMAN'E table of atandard,
Blowm, gad amd water plped apl tapplng slzes. 10 cents per
vopr.  Shop apents wanied everpwhere. K. E. Mever,
Allegbeny, 'n.

PICTURES AND POSTCARDE

POST CARDE, Ten beaatiful Golidl Epsler Crossss  seni
postpndd for 15 cents. Clyde & Blggerstnff, Drexel Bhilg.,
"'hifndeiphin, Pa.

BAY D wouldn't rou lke 1o hove just o 1THEEle Deiler [asg
card eolleetlon tham your ehom? You con If you seml
silver guarter for membership in e Best Pfost Cord Club,
Ceniralin. TH

TLIHN FOAT CARDS, 20c. Join onr BIG CLUB amd you
will pestelvs oppds from &l over e worlil El"]!l:hld' MoV

elly Co., Ikept, AC. Bochester. N, Y. N

PREBIDENTIAL POET  CARDE from Woslhdngtom  to
Resmevelt, Evepy ohikl golng 1o Achonl aught to have o
pel. By anall, 30 cenis,  Agenld wanled i eve eIty
Bend e stamps Tor sampler, 2 P Stlller, 6058 Orchard
Ht., Mllwankee, Wis

ONE DOZEN PPHOTO POST CAaRDE made from =@
plictograpl for 50 cents,  Yoar photograph retorned with
arder, pestpald, ANl work guaranteed, Epongh said.  (Give
we a trial.  Pheto Card Co.. 305 W, 1Tih 8. Chileage, TIL

MOYING PFIOTURE POST CARDE
BIOVING PICTURE, not &

AN AUTIVE MECHANIATL
foy, bk a sclentife Iavenilon. We want fraveling Eales-
mem t earey oo capds ps op plle line,  Sample, 100 esnis.
G. . Felsenthnl & Coo, 210 B Yon Boren 81, Chicago,

PHONOGRAPHS

FEEE BAMPLES — Petmecky  Multi-tong
neeidles  for Vietor, Columbla,  Fosophone,
muchimes,  Improves the ope S per cent,
rieords, lay= ten times, Trial, 10, posipaid,
Peimescky, Dept. 3. 45 Dropdway, New York.

phonograph
Dmplex,  ete.,
TeEtarne WiaEn
16 cemis,

MUSIC

MIUTSIC—Al Vaiy THeEes's aidd Hembeh's bBlg Bits, Enedsil-
ing “Merry Widow Waliz,™  Fiftesn cents per copy. Spe-
elnl offer by this omupany o escore your Mufure onders
Wrelte for free spmple and priee 1§, Five coplea for G0
comts, Ten copbes for $10000  Address DPopular Musie Co.,
B0 B18ih #t, lept A, Clicngo, 1.

EDUCATIONAL AMD INBTRUCTION

g1 T E150 MONTHLY bs pald cur grodonte Chaoffeurs
and Bepale Men. Sl hondesd neen of  Intelllgence asil
mechanieal kenl iessled for spring demasl.  Reshlent op
Correspondenes eourEes In conslruetbn and vepalr: pracileal
rond and sbop work: of any of our branches;  teachiog
pach man jusgt whot e needs;  tulibon aecordiogly.  Aatoe
Relnla of 'l.|||-?r1|||. '|.|!-u !|||-|'||I|'."I:|I'| Ay, 1|I.|1"'l|':'\f|

FOIE SALE—Uur . 0. 8, coarse In Show Cord “r]tL'ng:—
new, Gur I O % oourse In Eleeirie Light aod Hailwar.
In good comditlon. Cheap.  F. K. Ingrabnm, 108 Prospect
Br.. Litike Falls, N, "I"

FOR HSALFE _Heatlng, Veatilotieg,
I, C, B, for E9k{HE IT taken ot omioe,
ke, Wis. o

WANTED—I0,iHHF young men ond  wonsen o0 write s
regarling aur specinl L price seholarsldp In onr shorthand

Fiment by mall, This :H,nprlr-u affer gond omly for 31

]:hl:rn'hhu: course  In
Lok Hox 442, Feond-

noil nEent's teFmE,  The Klenesla Company, 13-15 W, 1Hh dars. Wrlle mow. 1o I, ure, Mgr., Bars' Sehool’ of
Ri.. Erie. o ) Bhorthand, Bedford Cler, ¥a.
_‘.t‘_tﬁTED—'F:nﬂrmel':l. Flromen, Eleetrieinns, Mechanbes, E"Ll]l!.t'\l-E—hllur.thr' Arehitestaral CouTse,

Mew D-page pamsphlet coBfalning queatlong meked by
reimest.  Ailmees o, AL
Flace, Bi. Louis, Mo,

wEe
examining bonrds aeal Foess W
Fe#ller Book Coo, 4405 W, e
'F'HIH'Il'II‘leI 18710

AIENTR make LB B per month eelling “wonderinl seli-
gharpening patentsd scissors and cutbery, V. B, Glkhoer
galdl 22 peirs in & kours, made #1852 yoo cam de . We
ghiw v, Froe ootfit. P Thomar Mg Co, 182 K 8r.,
Daytom, Okl

Ameriean
Brhosl of Carrespondenes,  WIN exchange for Archliecot’s
Levellmg Imerenment, EilL ©, Patterson, P, 0. Bax 108,
Rarmeaville, Tkilno,

LEARN THE "HIFT "|"|'.'|."!'I Fl 'I-IE.'I.T[TI- BITBINESER AND
WORKE FOR YOURSELF-—-1 teach you ahsolntely fres of
clarge and enable yon to make a gond ineome while fearmn-

g Men bandy with teols make blg money, No SEpEmss.
For full inforipation write 145 La 2Balle 5., Room 5258,
Chiesgo, 1L
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EARRN 200 A MONTIL There b= no better pold cecapa-
Jdom thon saiomoblile salesman, goroge wnnoger oF chowl-
fewr.  Work ks pleasant. Advaiesibent suee.  Uur onee
ARy woirse by sl does ot IRterrvre with Four  peesent
vernpalicyg aml iU gives [oll bpstroctions by chart amd fext-
ok,  Cedrse eon be coanpleisd by practsee o our garage
and  pEoctleal  Food  work. Exny payusennis Ao b ke
Eehool, 76 8, Brosd st., Philodelplhio.

AKE Yol MALLIXNG Iess than &1L imll I:I.'|IJI.L|:|.'||I-'I' " ale-
ehunfeal wml  Hrevetural  Drawlng  taoghe Ty englocers.
firnduntes lu densminl, Low onighes, Inclailing free oks,
drawing lnsirumwents, ele, Wrilte fox catalbogue,  Columbils
|._"|.-:r|.u-.|:|u.|||.-J|.n|.-|. selwwl, Drexel Bldg.. Philadelpbia, a.

.E'I:L.Ll'!l. ELECLRICEEY &) HOME—A complete elicirleal
coikFe 4t hoane, contpiplng dikpage detoil Dok, 220-page
texi-beok, S0 experlients and over 1 pleces of appaca-
tus.  Price, complete, only 80k Csfalogue "R pxplalug
ihls and other remarhoble offers, Thomas AL St Jobn, =5
Miath Ave., New York.

AHE YUl MAKING e Lkan 825 or 200 per week:
Mechanleal ond  #tructursl Drawlng  tzughs by experis
deqil for elreular. Low  taltiom, spelsding  Fiee  Hooks,
Drnwiig Tesiroments, ete  Columbls Corcespomdence Scloel,
H‘:I'L'Il.'llﬁjlljl.. Philadelphia, Fa.

TRIUNEY 1IN NUY ELTIES—Uur adverlisers apl besders
are luoking for gool mew noveltles 1o put om the markel.
They have oo for (e right Inventhns o ooy,
amusement awl adverislog woveltlss. What have you pol
that's good? Heach this  feld heough “The Novelty
Mews,™" 1710 Washiogtom 8t Chicago,  Trlal 3 mopths,
5 cenls. .

guni o MONTHLY easily made Gitlng eyeglasses, Shoet,
thormegh course by moil.  Essily learoed, g, Hlﬁ
demnnd for optlelans.  We start you.  Free "Booklel 4
tells Bow, MNatlopa] Opileal College, 5t Loals.

BOOKE AND PERIODICALS

LET THE EXGINE o the woark. tur new book tells
how to convert your huaggy or rosil wogon Into o mwior
ear, or your bike Inflo @ Eolofcyele, ar mosderate  cost.
Many mechonies bolld thelr cawn moine,  Prles pes copy.
poatpabl. 256 eente In osin, Slanley Bhaw, Galdshirg, Kon.

GET A& GUOYEHNMENT POSITION—{unr book fally io-
structs bow. Fallure if &fodied [mpessible,  Address Fraok
ay, Milwaigkes, Wik

IF IT'8 PRISTEDP—>3MacDogald s @i L&' B — Do pes b
ned Forelgn I;|.IuI]:Il.l1.I.-:l|||1 of every description—DIinys—read-
Ing nnd recliation books==Dramatle Jouroalg supplied by
mail. ““Catabogue . M. eent free.”  Chas. Macllonold,
Warhlagton Bt.. Chlesgn, T,

MIBCELLANEOW3

FUMEML LA —<Haw to write 4 #8fesl,  Troil and lizs
wnd hiow o make mierors, AN for 25 cenis E
Erichptean, East Chicagoe, Tod,
MIBUELLANEOLUY  Mapuiociared
Bpecipliles o hondbe as selllng agenis.
Electele Appllagae Oo,, FPhELsde bk

Uniented  Electeleal
The  Hvgesshold

HAROR sSHAREPY A oew preparacins, |.|u:h.|:|,_ll ]:ummg
n Hoe edge on roeors, See. lGelend guaranles,  Matsun
& Ui, Fan Lhth St L"I.lh ng.

PLANS for ‘% hp. sieam Lur b elgkie und boller, 250
pemis  jeodny,  Aorven deeyber, UTE Lake B, Kolaosamoas,
Mlleli-

WoRhING BHAWING for Y bp, sieans pogioe  and
boller, 25 cemis (coln).  Marten Meyler, 670 Lake S,
Kolonsamsn, Aicl. )

BECUIFIERS. How 1o moke a clemlbeal reclifier, pew
bk, 20 cents, sllver.  Taylor Electele & Mg, Co., 205 %

day dHit.. Albbny, N, "l:-

HAVE Yd41! \'I].Il']."l}.."ﬁ BN -PRE M AT Ur eouposeil
-l'lrlfill-llli musle that yon can't arrpuge? 1 will compose ex-
vell#nt murke for pour e or acrronge your mosic  for
puldivation.  Dlapo, warehestrn, orpes o volee @erange-
eents.  Flrstoclnes, lomest, expert work, G, W, Ssjuey,
T Clutk #Hi., th.u.qm

L'UMI"'-.L- lLI' LLL\'J.L&.‘:IJ" Himl us Ume DallaE aad
the nonie o your teadi aol we wH =enil yoiu o 1§80 of -
plogees who asg men o your lee, UCleveland = beoming.
Wi Enformatiog Service, Cleveland, 1k

A EMIW ERE l.."-.l.l an caslly bae :|.|.|.1|.|ln'\- by & by wis
pends Toy  bluepriomes ond  directbons for mopking  power
wipdindl],  Bsiss b Hghe wiml,  Sidvable Tor runmmg light
mmnchibnery sl experisental apparaius, Pries, 20 oeits
lue =tompel, Lo King, BBox 334, Tomol, Wis

AAMBULL'E CABINET MAGICAL THICKS, $L04;
Hortman's Trick Cords, 250 Americon Jockstraws, 3Sle;
Alagie Ueders, i0e; Trick hilnemetogroph, 25¢; Fla leis,
2k Flutophones, 15e; Uearioas, o] Wizand's Al
ey Conjuring  Unvelled, 20c; Coln diudde, 10e; How (o
Truim Anbmsale, 1oy Modern Toymaker, 1oc; Triple Crooss,
Barred Cruss, [ouble Uroess sl Lover's Koot Puzsles, D0e
each; Pedometers, £1.25. All pesipoid.  Cetologue for
siamp.  Ewing’s, 110 Thateber Place, Decotur, 111,

BLL EFRINTY for water motor or mmodel sleam engioe,
20, Westpholem, 4217 ln]uml.l ..h'n:-., Uhbcapo.

TUNE THROMBONE. tr Lrl;|.|'.lL silver plates] bedl Taml 1 IJ|:|u
gold  plated, tenor b #2350, Address Bromk O, Keller,
ki, F, I, ."'.'-u. 2, Lake (Geneva, Wis,

ELECTHICIAN ANIF MECHANIC-=The hest '|1rj|'.'1.l.ll":|:l.|.
Eolktlily magazine for &l tepestedld  In electeleily  amil
isechanlel work, IHustrate] workiog difectlcoe for Daild-
Iomg dynamos, motors, gnEcline eogloes, wireless telegraphy,
electroplnting, clectrfen] wirlog, mechanienl deawing, wsiog
toads, Tarniturse  constructlon, photography, oll kinds of
mechanleal work. tme doblar yearly; single copy ten conts.
F. . Feaprie, 1135 Beacon Bullding, Hoeiton, Mazs,

LUBRICANTE

LUBKICANTS, asbestos, prophite ond mbes candles for
logae pullers nnd sheftlongs; ne delp; oo dirt; economsleil.
Bwalp Lobeicntor Co., 250 E. Lake Bi. Chicago.

CEMENT

|.|

IF Y00 WART the i Informalion on cement s
gonerete  conslrucibn,.  pulise or  Conerete,  leading
cement Bl oomerete wonthly.,  Sample ocopr, 000 centw,
Conerele, 130 Newberry Bldg., Detrodt, Mich,

i LaND FOR SALE

L LANIE FOR SALE—Waorth tls money. (dfer wi-
developed  lesses and prodaction, In the dGlenn Pool sl
eeep  the  ABE-Contloest  Field, Chas. E. King, Tiulss,
Okla, Dox 676,

WHEAT LAND in earthers Colorade, Omly  §10 per
acte,  Basy perms,  The Nicholem Coo, Dept. B, Laosond,

Inwen.
PO BALE—A ool dalry favm, 520 pcres, 0 mlles from
Chicage, 2 nilles frodn ndlk 2iatlen, sear intecueban. For

MeNomorn, Hussell, Lake Coo,

partleulars  pddieas e,
1

J ANCH FOIE BALE—First-cluss lmproved
ranch af 2K meres; ome-thind down, balamee oo long thns
ot Al per l:‘IE'I:lt af will take a gosl lmproved farm on fiest
parment el tioe to osodt purchaser on mlasee,  Wielle
ine for porilenlors. Ao W, adley, Junintn, Neb.

IMELAWARIE FARM I-'(lll HALFE—5 arres el lam;
InFEe S-room Lhomee; g anrbiilillngs: 1,306 peach, pear,
upple, plum sl :'I:mr':r:r treed din bearlog; O acres berries,
Lorateldl mnear ralleogd apl good moeckets.  Priee, §83.2540,
Terms—§1,HW0F cagh, alance morignge. I"q'.uuru.l:hm Cats-
logue frew, Charles . Dutler, Dover, Dl

(FUIE IMHILE FASTERER will loek smy door seeurely. Con
e allaela«] i b mwhiate,  Sample, $kE,  Agents wanled
i oevery lecalily, F. Staehou, 684 Lenox Ave,, MNew York
ClLy.

FHRINTING—100 Envelopes, e W Lettecheads, Bog;
1M Calllng or Dusloess Capds, ;I-'il:. With each £1 order
direet from this mil. 1 will inelode S0 eards, Zatlsfactlon
suaranteeil.  HSomges  on reguest. Joe U Patterson,
g:l‘l'll.'.l'l-ll.llh, Tl

DT Alss TS,
sepew-cuttlng  foot-power Iothe, $1. W
Frink #t,, Chleago.

MAKE o £20 Test Imblestor. ].F.lubi.ll.‘]:l.ll]:pll.l:ltu and par-
Lhetlars, b, I Toppan, Watersibet

TOWISITING CAHDS noecript, S0 for 20c. Shipping Tags.
100 for #ik.  Fosipaid. ﬁlmpl.-r. 26, W. La Ulear, ay-
luril. Mich. N

ik A MONTH, simply malling posial capils | fron .lﬂlll'
own bome o leisure bowrd, Complete plass senl postpa I.I
for 25 {silver). Semd tday ond addeess SMuolvio, YVer
(e .||'|'|.-:. ML, Oalvestan, Tex.

AUTUHIMPLEY FPEXNCIL SHARPENELR., Qulck, clean,
cenvenieit: for buslness, ot bbome, or carrbed o thes
pocker.  Puots & perfect polnt on any penel. Fleely oick-
plaal pEnl =20t wilibh changeable carbaon sieel blade. DPostpnid
for 20,  Bonthern Novelty Waorks, dacksanvile, Fla.

DU ELECTIEIC GOGlE of 6l kKinds at epeelil prices.
Bajl =iamp for ecainlogoe. Keitcmean Elewicle Coo, 158
el A, Wodada, dlslo,

MAKE MISSION FURNITUHRE.
slgne, defabls, direcibons, Gl

mmestiec Tee Machime; costs about §3;

Complete working pr.h:l:u of 8-l
Slorey, S0k

Large boiprlited Go-
cheap, pracileal

process,  Complete  Boeprinted  directions  for moklng
s, [
Uzefisl, argiztle, eomcrete  gpecialtbes for lioise, lown,

farma;  many new Wdeas,  Large blueprcloted deslgns, ex-
plonathops, S,
Any hondy mon can make above,

Plang, speclieafioas, made Trom your sketceh, £ per

fE,  Farme o, Filisburg, Ma.

HOUDENE FLUZELE |.T|I' wommbsr of the ape), 120,
YLpckrt  tRabblt, YLinks.' “Mogie Hinge.'" “'Cross
Liwje," “*Magle Tures " “Urldiron," “RKeys"" “Tantalus, '

UDslde Anchor,®t CMagle Sqeare” and CFluonagon''  Pux-
zles, I eaclh,.  Whand's  Trick L'url].l z.m Hubher
Hnnkes, Zhe, aper Spskes, 10c. Japanese Bplders. 12e,
Hourned Hpake, e,  Teddy Hears, 1%¢, 8 Ing Purse,



POPULAR MECHANICS

e, Teddy's Papis, 180, Choodiun Peefome (it mokes
peugile  soewze), 12c, Magnetle Jocksiraws, S0c.  Aagic
tolls, 10 Lively Atowse, 1he.  Heller's Tricks with earids,
Toy Playing UCnords, 1%, YVose Trick, 15¢,  All post-

154

ik k., I'_Ihll- 'n,, 9110 Water, Lwsratur,
THNEW UELL. lwn't thoow away your old dey Datierlbes
New Cell 1= g preporotion whish positively  reoews  dey

balterles at o
votalogie, B,
wines, 1llimok=

piigt of 2 cents each,.  Trinl pockage ansd
Aalgnss Elecirical Co,, Dept. P, A, B

ADVERTISING SECTION

MAKE YOUR OWYN TENT. lustroetlons apd Cotring
Clart, 30 cemts,  Cleenlar free.  Enterprise Poblishing Co,
Feallle, Wash.,

THE AERik.  An alr-cooled, four-vele pap or gossline
englone foF ghop of pewer wse; alsoe o omearine fype for

ppeed  bosis,
pimpde aml witl  juaop
poll nt & price that will
tlenlngsg.  Buprecht Eleelr
Bamid, (bhlo

A [oap-hoese powee coglng thot 18 compnet,
mpark  Igniting, Made right ani
lease, & Alaimp brings foll pae-

I G, T117 Cedar Awve,, Cleve-

TESLA COILE., Complbete blosprists with ddmensloong
for making the fapsous Teals Coll Tor high frequency amld
mlgh potentinle Slmple, cheap and powerlial, Used im comn-
wectlon with an ordioory  jump espack  eoil,  Price, 81,
]I: I, Whitaere, Avalom, Cal.

TTHE DEST FURNITURE l"IJL:I:d-El maile,

HI.-';.-HIE"J.'E. Wousehold, Aledieal sl
wour wants o J. E. Barmem, Hotchinson,

WANT AN OFFER. 4x5 Camera, Iazt fall,
anil owefc.  Charles K. Palmer, 22 mutl.l. rl:l.'. 2, Du-
qiseEne, I, R

TYPEWERITER HARGAINS-—<Unlversal
Caligrapl, #1F;, Blickenaderfer, §LEH: Hem-Sho, #20; Nao
5 ]tt-u:l:“,;l;:ﬂ, B25; Mo, 7 Hemington, H7;  Ollver, ke
ndw, S40; fne Moo 4 Underwood, 532, Get jllnstratod catns
Iuj:'m' and bargnin lst.  Minnesofla Trpewbller EEchinge,
AT Hemnepin Ave., Allnnenpolis, Slion.

Trade,
Hu.u-

Wrlle

Hammond, $10;

Formily senl
for 25 eents. O I Hollowoy. F. Ix, 1. Briztol, Fa.

AAKE YOUR OWN 2HOES. Dalterss Hlll.l s rnetlons
gent on recelpt of B0 cents. Addresg Box 200, Brocktomn,
Mg,

NEGATIVES mode from objects or oopiea; Gx7 size, Gl
Farties whoe do thelr own prionting  will [nlereated.
Alechandenl or Post Card Work,. Werounig & Kobklus, Degt.
i, Hox 72, Hariford, Conn.

COMMERCIAL ARTIET,
why not fuor you? Bend
charge If mot esdisted.
BlErh.

SWEDENDORG'S “Heaven amd Hell,™ 46 pages, poet-
pald for  only fifteem cents o stampd. Fastor Landen-
brger, Windsor Place, 5t. Laowls, Ao,

1 draw pletares for others;
var dens e be illusirated,  No
avidl Hyemsonm Morford, Buekley,

AUDITING EXAMINATIONS, Foeoks opened asd clesel,
Frederlek 8. Lewls, Hoom 220, 145 La Salle St., Chicsgo,

FFhomss Cenceal S4NG.
PRIXTING. Note Heads, Envelogwes, Sy for £1.25, mi-
pabil; samples free.  Jolin Havesloot. Jr., South Holland,

[N

ol THINGE
gonilomen  amd

WOIEH KNOWING.

A bk r ladies,
for everyhody. (5]

fu
It 1= n marvel. Will

=pmnf, postpage prepold, for L0 Address I Sandell, 02
Wew Rickarid=om Llk., Sloux Cliy, lowa.

MACHINISTS, TUOL AND DMIE MAKERS—Beml € f(wo-
evnl stamps for sample of “‘Stecl Dright.'” and wee mext
time you hardem o tool, tap eor die. Steel Bright Coo,
hillll_l'uq., :"i.

Ti-ll:j. = 4 THE LIMIT, New silverplating Process {(from

ieTifnn W Mercury, no Elestriclty, no Mocllnery., L
ﬂl’]H’hl.lH]i}' gl thke for §1. DMrections En German and Eng-
gl nlegs Hook

10 ug-ti-date Formula= asd Trade
Heereis, worth £1. ALl obove for 10e dedress Paal M
Janke, Tepd, ., 3t Cacmeel, 110

THE PELL ODUOMETER tells how faf you deive, and
Megs a Hell every mille; free estalopue G Bell Odometef
Warks, Unkmont, 1°n.

ACETYLENE GAZ GENERATOR. Complete dipections
nnid drawiogs for moking at sieall éosl. Mo Ffake, e
dollar. W. i '|-'L'+'|Jrl!:l:':r,_ “um l'_‘]!!r. I"-I.___ .

ANY ONE In pesltion to manufaciure folding wmheellss,
write i . I'. 'eleien, Box 327, Wanpaca, Wis,

FORMUTLAR, Trade, Medicnl and Houselold, 5,000 good
ones for anly Gk, Hoester ll‘:l'l.'u'.:'_i'u.. Carrcll, "'u-lh- N
INVIRIGLE I1NK. Also lnminous ink. IHrections  for

moking both, 20 silver, Adilress Fred J. Kaoppler, 1148
o Bt Malime, 1L - ) 5

ISIPERTAL MU KET WIRELESSE REECEIVERKS are #x-
coptimally  sen=iline;

work § millps with :!,-1-I|'|r~ll. spark.
1Ml you ever hear of ®foch o wondeefal expeclmentd  This
pan he dins only with o eesellive teleplone fecelver o=
furnished with lmperinl Becelving Outft.  Imperial DRe-
eelving Uotit comslsis of pepsitive telepbose receiver. bat
tery, cord, wire and Imperinl Detector.  Price, complefe,
g2 B0, Thetector alome, §1.  Semd stamp for elredlars.  In-
fgeri@lioan] Wirelegs n,, Tima, Ohlo,

GAADLINE STURAGE UL TFITS willh DUraes Pomg, 1 bol,
capaciiv.  Juost the thing for private owoer.  F. Koltens
bacl, 294 Washington Bonl., Chleago, 110

THE EFFICIENCY of your wireless statbon moy be i@-
creascl HH per- cent by using Tuned Clreoit Apparatue,
Ten standord wirlng disgrams of tomed trapsmittiog snd
recelving  instruments, Sle;  twelve detall  constraction
drawling2 of rame, £1; four wireless telephome Jddingrams,
. W, O, Gelz, 645 "'-'. F“llllllu Ave., | Enlth mere, Al

WATUH FOE FPOR MH.HA&HH IHI.'hlll mirap 'I'il.l:l
a fie solld mlekelodd emblem of your trade agtnched, Em-
Bbeir Ee & minlaguee tool, and may be esed as o chale
clharm, Price, 253 cents, postpaid, el waniel 15 svery
Tut‘lul']-'fl ARk for catalog. Nalleoal Selllig Co., Allen-
lorwin, 1M,

ELEVATOE SAFETY GATE THEONS furnislwd 1o agenis,
gumiraciobs and elegvator huakldera, rd agent®E wanted In
all tercltory wel taken, A gafe msopey-maklng buslness fof
the right Enen. feite fof [ull parcicalars.  Eller Maou-
facturing Co., Imflapapolis, Tod.

ANYRODY CAN MAKE GO0l CUTS with wy slmple
gime etehing proeess; prlee, §1; speclmens and portieulars
For siamp. T, A, Iky, Hox M, Windfsil, Ind.

EXNGINEERS, ELECTRICIANS, Man ur Buperintend-
enig=—=Dil you ever try to do something in yoar Hee of
work and get stock;  then sie up Ilnfe ot night, readiog
Bowskim, ilaf®, ete., trying 1o Bnd the Informadion 'I:IL'II.'Hl.-u:hI
put yom right, mmil go to bed no wisery Noxt dar Ba¥,
=1 womder who ooold emllghien me on fhis sobject¥" I
yoi send me twoe dollars, 1 will give you the desieed In-
formation correctly, and written o plain langoage, oF
phelelsed B0 That yoo can understael i, Am conflident
1 cam #mpply yoar wanis, Give me. o [elal, I you thiak
o dld wel  gel Farg money s 'l'ul:!l:. I will refund it
prompily. Address Gen, W, Rlchardeon, M. E., 2is1 W.
24ith Ploee, Chleags, §IL

STEEL GARDLINE BURNEHRE (New), 14-in. and 1o-in.,
$.- el #Bend for lisr Moo & J. L. Lucas, XNo.o 2 Fox
st., Bridgeport, Conm,

THEY WOaRK WHILE ‘jﬂ-l'.l' BLEEP.
They Speak Your Welght.' The
tary. Fortupes have Deen made
fng mnchines. Write to-dny.
oo, 858 Cexdon Hllg., Cleveland, Chio.

SEEND 25 CENTH in eddmn for complete hlueprtu.tl
2‘5 hp. EWMGreycle oF  marine  englne, ward Emn-
glineering Co,, HET So, Halsred 8., Chicago.

TOD LATE TO CLASBIFY

Tulking Scales.
fnvention of the cen-
ruting putvmatle welgl-
‘mited Vepdimg  Machioe

WHY NOT HE CUMPORTABLEY Skoestruts—the ooly
wifecf amil dursble stocking supporter for men;  eannot
Lr felt whem worn.  Mailed, 10¢ paie, Muordock & Bom, 3F
Wallaee L, Newark, N, J.

"LINKE THE LINKE PUEZELE. Latest and Best,
il H, ﬂ". Ti. IIHII:\-lIH'lII'IH'IE.ﬂ.. 'F'!'!Pﬂ!hlllﬂ'. .

TEi PEER 100 PAILF for malling or ﬂl:l-tl.'.lblll:l.l:li: w'.':|l'l'.'I.IJI:I.1'I.
Alemily worl; particolsrs, 4 cents. K. F. Kinpon o,
Kawian, lawa,

BEND T8, with names of two or moee carpenters In
your wicinlty, nnd receive a E1.050 Froneh briar plpe; 0F
mal satklaetory, mopey eluipded, Wiggener & SRidmare,
Adverii=ing Agents, 580 Madison St., Chleago,

DRAFTEMAN'S REFERENCE TABLEE, bousl. Cap ond
machiing serews, bolts, note, taps, drill =lzes, wire gange,
plpe ‘glu?-uﬂnun. e sllver.  Adilress Fox 1405 Patep-
wpon. N, T,

BY MY SBYSTEM 'frﬂl.l un with two dey batterles Ilght
emir or mny mimber of pae lehte br slmply poshing o bot-
ton.  Instruetbnsg and bloeprint showing how It b5 maile
for 5 eente, 0, Brierly, W2 Greenwoml Ave. Ikelrolt,
Mich

“H'J.HI'I::I-.AK" Is waorranted to repaie your leaky amd
poron= blevele  fieen quickly  and  effectually,  Formala,
with ol §nsteoctions, 20, P, Bllman, % TI¥T. Laos
Angolos, Callf

, only ten

GET YOUR GaA# AND ELECTRIC FIXTURES at whobe-
rale prices, and eave Dl mosey, Poaf fhem up yoursslf
sl Eave mafe moneP—Iit'e easy, OF et your locnl gos
Hiter of electelelan (o putl {hesn up for you. aod still save

goo] oy, Wreite ToF owur calalogue sheets aodd  see.
Piate whether you wand gar only, o combinntlon gas and
electrle Gxiured, Westlern Chamlelior Coo, Boll Order De-

nartisent,

IS-I “eut Luke &t., Chicage.

FREE

This $13.85

DRAWING
OUTFIT

Bea offer of

Successful Drafismen
Da laslde Froal Dovae,
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Wi will sl onr lnee Tlnsteated Bargatn Short of new amd ebighthy geed Antoman-
Blles om recelpt of Four Bame knd kidress, Thla gheel hinwa Aecurats platographie
views of peacly 80 Automobdles olered ag low s ELE, Wirite plsloly te

H. GRAHAM AUTOMOBILE COMPANY
Batablished 17 years, 601-603-60% Madisen Street, CHICAGO, ILL I

MELLO-TONE

Attachment, a great improvement for the
Tulking Muchine or Fhoonogrnpsh.

o Produces tones nataral, Ellminates nll T
{ martallle ponnds snd bists, Frgmletesand
mcllows the tone,  Can e Adjastsd whibs [
1 mechine 18 piaying. Goed is the horo, ‘r"l'pILLUETH,q'
LT H anid ghts, L ATISEME HTS £E
Retail Price, $1.00 Each EENGRAVIN

ASHINGTOMN 5T.

HELLU TDNE cCo. s Springfield, Mass.

T pglian |.|:|.d nnu‘ImlI unl-l-utl-]:u Erom 'I'l[mlll'l'l'l'm
%'y, st |;|:ulLt|- nxtra tongh 1.m-unm:wuu tension

!nbrll: chamicsl]ly l-rl'ﬂ-'l-lud lu'l-ﬂmﬁ-l'-ln polidifiar, Hﬂfll-
vy trend, siromg, dnrl.'hh.mll:lenh Apcept no

“umn AT b L O il TR, {:E— g

! nt ]:lrl.ﬂ..ﬂ‘l"blliu“l.m“
Oak en ekl LeFedos and Sport-

ﬁ%ﬁ_ cHICAGD
TRY IT 'fﬂu RSELF

FIVE DAYS-FREE

This wimpls, practicsl, aseo-
ate mm:ﬂ.ll:l.n'u-lmlnl:-' nlrartion
af the gprice of key machines
nmill  doses everything thoy
ercept print

THE RAPID

LWCOMPUTER
2 Adding Machine

wnrkn rlght- on the books or om the
desl, Ti's oowander as o time-anvor nnd
o= Egutter, Cap ll-'1l:|'-.I 4,0 If
it docsn t make good,” yoo'ren

oy wo send 187 FPostal @ for Fres Cataleg.

THE RAFID COMPUTER CO.
2Ri Lake Shore Romd, BENTON HARBOR, MICH.

'II !|:r adinlfiel with l:rlllq, e
mmes] ‘nbsly pedupd r P ITeii
sihingion Bi., Chlagumns, ||iv

DIAMONDS ON CREDIT

, 20% Down; 10% A Menth
WHEN TU” w'ﬁNT AN\'TH ING Every customer is protected by our written guarantss to
AND DON'T KNOW WHERE TO EIND IT refund his money if hisdealer can duplbeate sar dlumodl

at our price. Write for Ilostrated Catalogus No, T, M.

WRITE POPULAR MECHANICS LJ M. LYON & 0., 71-73 Nassau St., New York City

WORK BENCH

s —the best made.  Improved fron
wises, steel legs. Buailt up maple
fope 20 in. wide, longth 3 ft 8
in. ower all, one vise $5925; two
visea £7.50, 20 in. wide, length 4
Tt 6 im, overall, one vise 26.75; two
vises E.00, Side vise only, .80,
¥ hia Tail viza only, 1,95

COLUMBIA SCHOOL SUPPLY CO. Indianapolis, Ind.

PROTECT YOUR BLUE PRINTS

From Fire and Dust

Manufacturerz of gl kinds of
Drmanghiing Hoam Furnifuare.

Write us for Catalema

FRITZ & GOELDEL MFG CD,
9 Alabama Street  Grand Raplds, Mich,

vl

The Man Whe Owns s Mechanlical Cleaning Weagen Makes Money
$3.000.00 CAN BE MADE

‘This r:!-rl'-TI next }':.:IIE aoid the pears thereniter, cleaning houses by our patented nskclineey, by
EnNErgeilc, competent man, with a caplial of I_.HI'.'I miEl upwenda, Over 30 aperators I 84 1nan
towns in Ehe Unived States P T = :
We malke the most efFelent statlcnary eystrmis for resldonces, hotela, ofice balldings, ote,

We own the pntents and are proseouting all Infringera. Welto [oF eatalog,
The Machine that i re o - 1rim 1 Lo e Bong

Mabes the Money| GENCRAL COMPRESSED AIR & YACUUM MACHINERY COMPANY
4452 Dept. * C.”" Olive Street ST. LOUIS, MO.

——— o =




1656 POPULAR MECHANICE ADVERTIBING SECTION

Be a Doctor of Mechano-T herapy

I Make $3,000 to $5,000 a Year

THIS BOOK 15 FREE

Have youn amhbition?
Do yoo seek a life position — one in which yoo can earn
both & name and & fortune?

| Woald you like to ba forevermore independent of position-
hunting and employers?

Do you wish to advance yoursalf both financially and socially
to an equality with the best professiopal class of psople within
the next six mooths?

.Then write at once for the book 1 hold in my hand, which
proves by documentary evidence that the American College of
Mechano-Therapy, the largest and best equipped institu-
tion af its kind in tha world, is tarning out daily highly
successful gradvates — Doctors of Mechano-Therapy
(M.T.D.) —men and women who have advanced
themselves socially in a few months in & truly mars
veloua way and who ars pow abla to, and acivally
are, makiog incomes of from $3000 to 5000 a year.

Writeat once for this book which proves beyond
pessibility of contradiction that any man or woman
of ordinary common gchool education may comes
to this college in person and learn in class—or ba
taught with the test success at his or her
coovenience at home by mail—the priociples
and practice of Mechano-Therapy—an ela-
vating; absorbing and fascinating profession

that has the ooqualified endorsement and

the activa support of the medical profession.
Write at once for this book, which
shows how we guarantes our studsnts soc-
\ cess in the ¥ of this absorbing calling,
maks them the possessors of unusnal and
| exclusive ability, advance them socially
{1 - | and financially and give them a highly
| . =1 pald, short-hoared and interesting calling,
i T Emplst 1 which anyons of average attainments can
§ * | master in his own home in a fow months
"= sparc-timo study.
This book, which describes the anthor-
ized di graoted our gradoates, the reasonabls
cost of tuition, the convenient terms of payment,
and the actual bona-fide realness of the pew and
nousual opportunity this college course opens u
to all enterprising men and women £z free, amf
if yoo are ambitions, if you are looking for & life
position in which you can make a name and for-
tune, if yon would like forevermore to be inde-
pendent of position-hunting and employers and
wish to advance yourself financially and socially
within & fow months time by home stody — at
small cost and on convenient terms—then write
for it at ooce— write pow while the special
terma of toition are in force, —

Addres -
THE AMERICAN COLLEGE OF
MECHANO-THERAFY,

Dept. 505, 120-122 Randolph Street, Chicago, IIL

Plegse Mention Popilar Mecharics




To BUY them (any description), or
having one to sell, write or interview

The Charles A. Scott
Company

(IHCORPORATED)

The Oldest Exclusive Patent Sales Business in Americn

1096 Granite Building, Rochester, N, Y.




EVERYBODY USING ELECTRIC

CURRENT NEEDS A

CURRENT TAP *

Fite into lwmp socrket. Oarciesthe cureost from
0y alsstric Hght fxtore fo portabie lnmp, dop
light, fmMor, sad-lron—In fart any ek=ctrically op-
erabed doyce— I.l.-L}l::.-ut.:Iiaiu:hmg light from |hp
alre I ket
Plog can ba detaohed I:ﬂ- palling cord nt any angle, eaving
af goeket nndistar
‘rice, with 10 feet Llu:pf!m'd...-. cersepass 100 CENIEE
Price; wHhont GO orrererararis spampesrrmsn LI ibE]
TFostag Fiirs,

Headguariers for

Electrical Supplies

Highest Standards Matntained — Prices Right

“RED SEAL” Dry Battery

lor ignition—1.5 volts—20 Amperes and over

Ask for Bize A—21ixf—25 centa
Disgounis Size B—3 x7—40 oents
or Mais Bize U—3 X x8—50 oanta

“*Mesco"" Jump Spark Coil . 5450
“"Heliable™ Igniilon Swiich = - L0

“Bomrething Electrioal for Everybody™
i periods every body is williog to pay

MANHATTAN ELECTRICAL SUPPLY Co.
17 Park Pl., New Yark 188 5th Ave., Chicags
Eargest Exclosive Mir of Elariskey] Bupplies lo Asarica

Utica Giant Button’s Plier

The strongest, the handiest, the most
powerful and the easiest cut-
ting tool of its kind.

Can be aeed a8 & pipe grip, a fat-pose
plier; and = wire cotter. It has fowr
wire gutiers, twa ol which are so
designed that the wire is held bes
tween the jaws afler cutting,

A Handy

Flier

That S TO0LS
Everyone OF QUALITY
Should ARE STAMPED

Only the genuine
bear this mark. It's
a guarantee of guality

Wity for Plier Polmelstyy

UTICA DROP FORGE & TOOL Co,

A SAFETY RAZOR SENSATION

“SHRP SHAVR"

Price

295¢c
In Cash

5] Shrp Shavr
Extra Blades
28c.

EASY TO SHAVE
?lﬂlﬂi t:hnhdﬂtr the best hmr c-ru- h"h:d: The
rame is &
Bt el et e T
The Blad "THLAET TO ADJUST
b g g Hesn o1 kb i o
EASY TD CLEAN

The Frame is made of highly Finished H-H-I-HI]I--I. in
ene pimce; can be readily washed and dried.

EASY TO BUY

A Sensationnl Price; Razor, G
Bnu Extra Blades and .ihrnpp-t suc
The COMPLETE OUTFIT

The Hamor at thes Top™
We guarantee satisfaction or money refanded
Toew ovim ks inomey af our agont

73 (denesce E‘hut a0 UTICA: M. Y.

CLEMENS SCHROEDER C0., 30 Brosdway, NEW YORK

HOW T0 RUN AN AUTO

Ara IW Intlrnud in
tomoblies 7

II &O
of * HOMANE" FELF
YEHHLES ™ will peows & goodd
B veitmenk.

T ki the accepted
mandard on the practical cars and
e B Artoia oy

ni -
whrechan and l:lp.'l-l:ﬂ in m clear
fbd biljplel way, aod Dally b=

VEHICLES | o o

Z Thudp:r!ﬂnllﬂu'ud hl-
i clariniowi by
L EHOMANS of 15 meids of the man I-Hu:l

the whesd. i is cheir and eom
eisa |m i5s irwakm uni eomjre-
- Tistiniblein Chio et ineaparisaced
Pearrrag | selomehilist, &t e ansme Uins 1Y
WILEL | . s wo Uieerogh thiat the expert will
e | learn moch from s jages.

T | Cemlalzs 8 pages, orer $00
| A3l beass,
s ranpn L e pa:

. i Inch
ANG 1 |. £y '-'r'a.’:."'é_;;'?‘mh'
Bg-

DGR | (*T b
3 4

®

This geod book will ta
fenl ko &oy sddress in
ihe woobd, Fald, =p-
b e il nf twes nrm,
orld deniresl, will bessni
of ApproveEl 1o e paid
Pae siamization,




