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STAR EXPANSION BOLTS

For use with all leg sceewa (4 to 10 10, dEnseter
Either malleable ron oF legsd composition guetal

Maximum strength

now OFTEN DO YOU

Heve Something to Fasten fo

Brick, Stone, Marble, Tile, Concrete or Masonry?

Buch fastenings nsed to take a lot of time and cauee a lot of trouble—hnt that was in the ““old
daye’” when people used wood plugs and fussed around with Tnolten Jead, In those times there
really wasn't any other better way, but nowadays the man who knows—uses

or STAR ﬁi ANCHORS

Far use with all wood ereemws (Mo, B-I8 Inelnglye)
Furnlahed arly In lewd sorspaaitkan ikl

Star Expansion Shields and Anchors possess following distinet advantages:

Great ease in using
Extremely small hole reguired for insertion
Being able to use with all styles and sizes of stock bolts and screws and a
Clean cuot, finished appearance which ornaments rather than defaces
We elnim that yow cen gave 8 §n T, Labor and Expenss, Don't take ong word foe bt Wilts taday for Pree Catalogr &6
Eamples and you ca. ses for pourself.  Write us today and we will tell you te Tiearest denler cCATEYINE BEAr SHl0s o SO0k,

Remember Bompdea are free for dhe msking

STAR EXPANSION BOLT CO.

Humphrey, Trask and Second Streels
BAYONNE, N. J.

Fended by Mabben Carey, 1755,
A Hoese dm fauch avith Three Cenfuries,
THE PIONEELR INDUSTRIAL PURLISHERS
F AMERICA,

HeENRY CAREY BaIRD & Co.

Indastrial Publishers, Bookszllers and lmporters
B0 Walnut Strest, Philadeiphin, Pa., U. S, A,
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Al wed2D Fidrmdste i acdelreas,
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ING, MINERALOGY, ASSAYING, ETC,
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af Dlentifoving Mineruls, inclnding Dres, by mienna nf the Blow.
ipe. iy Flume Weaetisns, b Himid Chemicsl Annlyaia aml
|:|'|.-C||'I1| Tests. Hy Henri Erisl  Thivd Editbos, sencies 1lri|;;|
pntirely new matter, iscloding Table for the determination of
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HEMNREY CAREY BAIRD & CO.
Indugirizl Pubilshers, Boalkeellers and Imporiers

Philedelphin, Pa., LI, 8, .L

HERE THEY ARE!!
INDUSTRIAL ALCOHOL

Second Edition
Tha :mtlm:rit;.r on the manufgetnre of Jdenstored

aleohol, By F. B, WRIGHT. $1.040.

WIRELESS TELEGRAPHY

A handbook on the principles of Badiotelegraphy and
tha Constroetion nd ng of Apparatus for Short
Digtames Transmizgion,

Ly K. I HOWGHAVE-GRATAM, 180 papes, 61
ilhe=trations, 12 ma,, <loth - Price S1.00

FLYING MACHINES

A popular aceount of Flylng Machines, Dirlgibla
Ihalloong aml Aeproplanas.

By A. W, MARSHALL aod HENEY GREENLY,

14 'l_luguﬂ. Hlnstratlong wod 22 poges plates, 12 mo.,

elath = = = = = = = Price G0cg

EDUCATIONAL WOOD WORK

By A0 Horth, A ecomplete manusl of teaehers nnd HEi-
feers of woslworking classcs, Content=of Chaplers: 1, First
Yonr Coigran, 2 Secand Year Coame, &5 Thinl Year Coorses,
4, Fittlugs and Porsigire, 8, THsclpllae. 6 Organtzation and

wthod. ¥, The DInstnection of the Pl 1Ly sl Blentally
Teeficlent and Bliiel, & Objeif Lessops.  Fully fllustrated
whth reproductlong Feam photogreaples, deawings and facsimils

EilnckEsniid 1isaais.
F1.00 oet

154 pages, i9mo., cloth - -
SPON &4 CHAMBERLAIN
123 P.M. LIBERTY ST., NEW YORK

EE Walomt Sirutt b




FOFULAE MEUHANIUE ADVEETISING SBEUTLON ]

Navy Trade Schools

The Navy traing young men for every branch of the
service. Hven men who have mastered a trade may take
advantage of the opportunity offered for a higher technical
COTrse,

The ELECTRICAL SCHOOL receives electricians by trade, and
students of electricity with a good edueation, if over 18, The course
is most complete, and includes & Theory Bection, Ship's Watch,
Machanieal, Practical Electricity, and Wirelesa Telegraphy.

The ARTIFIGER SCHOOL consists of the Carpenter or Shipwright

claes, Blacksmith class, Flumber and Fitter, Painter and Shipfitter
cliapes,

The YEOMAN SCHOOL trains men for clerical duties of the Navy,
and consists of clusses for Capiain’s yeoman, Equipment, Pay and
Bhip's Writer, .embodying instruction in stenograpby, bookkeeping,
penmanship, ato.

The SCHOOL FOR SHIPS' COOKS, BAKERS, elc., instructs men
in the duties of the wvarious trades in the Commissary Branch.
The instruction i3 of & practical nature,

The SEAMAN GUNNERS' CLASS is open to men of the Seaman
Branch on re-enlistment; while the MACHINISTS! 20HOOL is
open to honorably discharged men of the Engine Room.

The HOSPITAL CORPS TRAINING SCHOOL instructs recruita in
the duties of caring for the sick and injured,

Write for full particulars, stating your trade and age

ADDRESS:

BUREAU OF NAVIGATION

-...DESK 69....
NAVY DEFPARTMENT, _ WASHINGTON, D. C.

Pieasa Menflon Fopiler Meéohenlos

This ofre

i

WX-751-X5L




POPULAE MECUHANIOS ADVEETIBING SEUTION

2 Years for $1

and a handsome Pocket Tape with Nickle
Plated Brass Case, Spring Winding
with Centre Push Pin and Stop is

FREE

"~ TenCens A copy

|
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A popular monthily
journal of 100 pages,
for

Engineers,
Managers,
Superintendents

amd all others interosts
ed in stationary power

NGINEER, |

A Practical Paper
for Practical Memn.
Devated to

Steam, Electrical
and Hydraulic
Engineering.

Edited in popnlar
Ellgﬁﬁh, fress from wll

plant work,

Hydraulic engineering.

gineer'’, the popular, practical,

FREE (ot of these han<dsome Pockel Tap,
spring Winding, with (Centre Fush
Pin and Skog, wiil b2 st free o overy now
subsoriber. The Tepo and o l\.'l'\ljll:l- wl ths
enrcent lens of The Practical Engluser will
b senk nmadiately zpon receipt of order.

(NNl el bt r:!.' r'c'l.:i in i.l:'“.]—
itiea.

For thiz month we are making this remarkable Double Special Offer to En-
gineers, Managers, Superintendenta and all others interested in Steam, Electrical and

We want to enroll ten thousand more new subseribers for *"The Practical En-

high grade engineering paper, the paper that tells

youl how to do things in the power plant in a practical way.
To accomplish thiz quickly, we will give every new subseriber, absolntely free,
a handsome, Nickls Plated, &pring Winding Tape, with Centre Push Pin and. Stop.

2 Years’ Subscription for $1

One Dollar sent now pays for two years” eubacription in
advance and the tape. If, after reading *'The Practical Fn-
gineer' for two months, you ane not satisfied that it is worth
five times the price you have paid, send back the taps and
we will immediately roturn the dollar and make no charge

fnr tha li'L'-L:-il."H sent you. SAMPLE COPY i0 CENTS.
Engineering Advice Free

Il yon wank to Install & naw power

panipE, dynames or other squipment, writs us ol
viea of ourstif o axpert engiosers s froe to subgeribers,

tant, now engines, boflars,
articula the pad-
oo 14 B,

THE PRACTICAL ENGINEER

44 N. 12th Street

Philadelphia, Pa.

FPleass Wentlon Populor Woshandoa
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POPULAR MECHANICS

H. H. WINDSOR, Editor
Copyrighted, 1908, by H. H, Windser.

160 Washington St., CHICAGO, U. 8. A,

Ezchange Editors are at liberty to quote from these pages by giving

the wsunl credit.
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SELF-EDUCATION [ EEXECNY O
< T 10 Cents Each=0rder by Number
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- il | § Wrilename and address plainly. ao- . .
—..——TIF'— ! dreds of positions now opett. Address . ~ - ’
B S NATIONAL RAILWAY & .
- (IS TRAINING ASSOCIATION [ = .~ -7 =
Tt OMAHA, NEB. or EANBABOITY, MO. ,&-‘P g -E';’ Py | f;:'a,
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Shop Notes = 1908

“Written so you can understand it”
Vol. 4, Ready November 15, 1907

Best Volume of the Series. 200 pages and 500 illustrations.
Contains matter entirely different from Vols. 1, 2 and 3.
A copy of the 1908 **Shop MNotes” added to your set
will double its value.

1

—
Notice to Newsdealers

A stock of the Popular Mechanics Shop Notes
Series 1s carried in stock by all branches of the
American News Co., and your orders will be filled
promptly. Usual discount to dealers.

The books are retuarnable; no time limit.
The Shop Notes sell throughout the entire year.

—

For sale on all News Stands
or sent postpaid by the publishers.

t ¢ PriceoOcents : :

. |
Popular Mechanics Co.
160 Washington St. : : : Chicago, Ill.

Firesr Henpign Frpular Neskoniss



FOFULAR MEONAMIUS ADVEETIBING BEUTIUN

You are ALL (ONFUSED

—You want the sweetest toned b a1, !
—You want that sweet tone to last 't P

—You dislike to spend any more a oﬂ Ianos
money than necessary:—But every adviser, and so-called expert, recommends

a different make. You are like a man lost in the woods. You don't know
which way to turn. This surely describes your position.

THE REMEDY :—Educate yourself on the subject! Study—read—

Read more—Study more. Then listen in the quietness of your

own parlor to the tone of the highest grade piano you can

get, but without agreeing to purchase it. Call in all

those musical frends who you know
are not under past obligations to any piano
dealers or friends of dealers. Resolve you will
study attentively piano tome and will be deaf,
while studying, to the magnetic talk and persuasiveness of sales
men. | hus is the infelligent way. It's the way you planned your new
e R R [ e e e e
quite an expert. 1 ou can be just as expert about pianos.

~ We are willing to send you free two books:

Une officially entitied ¥ The Book  the qualities of labor, the felt, average American family which was
of Complete Information abous  Ivories and woods wsed fo every  ALL -EIJHFHHBII aboul f’imm—ll is
 Talk: T high=grade pinno, and compares hig Interesting, readable and  prettily
TOU WERD THIS BOOK of 158 g:il.l.tllﬁﬂ_& with the cheaper kind (used  illustrated —pgives a litdle higt of &
Pages handsomely hound, if you in inferior ptanos), Describes what love affalr which the plano helpex
e itgnd 1o bay a piano, oo matter  constitule: & musical-pianc-tons, awd along, os many pinnos have done,
what make, in fact is o complete mmepefagedra, These two books cost quite a sum

It tells how to test o plano and how You need and should have THIS to produce, print, bind, #llostrate
to tell good from badp what cavses BEDUCATIONAL BOOK io thosoughl and mail. Ifi'lwurllﬁ_{lf AWK hove
pianos to get out of order., It makes inform  vou whenever CONF been issued mnd withowt o sogle
the seloction of & Hinnu easy, I ABOUT PIANOS. umagl:icm have been highly coms
read carefully it will make you an Its scores of Hlustrations (all de- mended,
cxpert judge of piano tone, of action, wolgd 190 piand constraciicn) are mod 50 FAR not one word aboutb our-
warkmanship and of dursbility, only interesting but are fastractfoe— selves, We are and bhave been the

It tells everything that any one o children as well as o adults, manufacturers of THE FAMOUS
can possibly want to koow about Yoo will certainly learn n great WING PIAND for the past [ years?

RS ﬁLﬂ: a dedcriplion of every deal abaul pianas that Hﬂ eaigled fan
part of the plane, how put together  hear of or read ANYWHERE ELSE
and all the processes of manufacture,  for 1t 18 absolutely the emdy book of
ives description of the new ine its kind erer fwdlfeked. Neverthe-
vention for aiding learnerm to pley  less we send It free,
called THE NOTEACCORD i(en- -
darsed by Paderewski nnd other The ather beok is also copy-
Eret pianists), It explaing .ﬂ.g-r.u.l."..' righted hist 9 & ghort sferr fmmed
and Dealers’ Methods and Devices, "TJTOHE HONEYWELL'S
It tolls aboul the very first plano, REBASONE.'" The siory of an

We Have Supplied Over 40,000 American Homes With s
VWING PIANOS

Wareler 1o Banks ';;;".F'FEITI':'I.'!-DE:I'I'I.IH:"{ States, and Judges; 1o M erchamis,
Conservatories of I!tiusin:, Singersand Professors of Music. We have been
studenis of vibration and of musical tone and mrenw of materinls during
all these 35 years. ‘The first patent issued to our Mr. Wing, Senior, for
improvement on planos was in giph, and other improvements have been
invented since at the average rate of more than one yearly. These facis
nrave our skill and long experience, but would ot be mestbonad if we
dld not wish fo show you that we know the piano subject s few others
have had the opportunity § for 35 years is & long—long time for & business
house 1o “live and learn ' and constanily prosper,

Wreite for the books at once or fill in the coupon. Take it out
and mail to us now while you think of it (and while you have
the coupon). You will be under no obligations whatever.

mf'ﬂ?mnghim New York WING &' SON

Pleare Wenlion Popular Neohasdes
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INDUSTRY S REAL BACKING

Steam; Gas; Gasoline; and 0il Engines furnish the power which keeps the whole
counfry in motlon. Eliminate the enpine and business is at a standstill; each country, city,
and villape i practically eut off from all eommereial intereourse.

Yot the spglnes which move these great wheals of progress depend entirely the englneering knowledgs of
man for thelr oparation and the man who hag this tmvf!vd n r-l:lrmmnua uullm1l?;ﬁm4;]rpnnu%n.1m nﬁ'na wondarfal
industrial progress made Bie padt few yoars 18 the hast p of the axpert anglnest's appartunltisg.

Thess great opporionities are wilhin your resch. Tho knowisige, the disceveries, the Ioveotions of
pﬂ!‘“ are fesimikated Lﬂmm'.lﬂﬂtq Eﬂ&il.j' anoeeglbles form In this

CYCLOPEDIA OF ENGINEERING

¥ Volomes, page zize Tx10 lnches;- 3000 pages, 2,000 Jhuiratlons, dia=

grams, full page plates, sactioas, tables, farmuolas, ate. Bound in balf red moreeca.
Based on the methods Fo successinlly nsed by the American School of Correspondenca in fitting thouzands of
englonars for Heonse sxaminations, Covers inaddition to the oparatlon of bollers sl eogiees, the manzgemaent of
dynamos and motors, electrio “Hhc.t:.'i wirlng for power and Heht, heating, ventUatbon, refrigeration, turbinaes, slavat-

afs, muchine shop work, moechanical drawing, b 1u|u-T=-r'||1tl1:|I1 ki,

Every section contalns many practical problems wirh full sslution, and each sectlon Is earefully followed by a
series of practical test gquestions carofully chosen by men who Know what 8 man ought to know In thess sabjscis,
The Cyelopedin contalng the kind of prastieal Information tat s ordinnrly found only In the nota books of pro-
grossive superintend enis or MANAEETE,

To advertise the suparlor methods of ins{rection of the American Scheol of Correspondeonce, we are making &

LESS THAN HALF PRICE OFFER
B Special Price, $14.80 Regular Price, $36.00

Bam Bent expreas Eﬂﬁpﬂd for five days’ FREE examinatlon. I It meets mesada seml $2.00 amd .00 &

monkh until the special !Ilﬂm of $14.80 18 pald; ctherwise motliF us to send for the books at our ex-
AMERICA ponse.  Thls work i Invalushle In the library nfn.%ﬁ rosglve man whether ha 14 an enginser,
SCHOOL OF ¢, DPeman, mechanle, superintendent, shop swnar, tindent, Inventor, of user of power in any form.
CORRE- @, We employ mo agdents tosall our books, thus giving us the opportunity of selling direct
SPONDENCE ‘s b0 Fou At the very lowest price.
Fimass said sl I:F”"I'“ iw '-J.\_]_ CHAPTER HEADS
Enginwari e b s ; Hoilers, Oelorimeters, Pumps, Elevators, Indicaters, Valve Gears, Turbines, Compras-

fres axamin sn. I will sand '\"\-\.

§3 wikhin 5 days and B2 s monil sion and Absorption Refriperntion, Bteam, Gas and 0il Engines, Marine Engines and

Boilers, Condensers, MNavigation, Loccmotive Engines and Bolers, Air Brakes,

i el ™ " Machine Bhop Woerk, Ventilatlm, Heating, Mechanical Drawing, Air Compres.
#ors, Primoiples l.::ni Manngement of Direst Current Dymamos and Motors, Elso-

T tric Wiring amd Lighting, Btorage Batteries, Antomobiles, Eto.

oo e AMERICAN SCHOOL OF CORRESPONDENCE

CHISA QO
Pleaze Wendlon Populgr Meshoning




PMOPULAE MEUHANICH ADVERTISING SECTION 11

1 »
i 0t L [Letthere be Light

“YANKEE TOOLS" | RELIANCE
have been in practical use § ACETYLENE GAS
for ten vears. There's § GENERATOR
hardly a mechanic in
America who hasn't one or ]'MKFE.:JHEHT
more in constant use, Home, Factory,

They are satisfactory, Church, School,
substantial—save your time Etc.

and temper. There are
over I8 styles. The line is
constantly growing. Keep
in touch. Ask your dealer
to sce them.

Send for Ouor

New T_nil Book

NORTH BROS. MFG. CO.
Philadelphia, Pa.

Automatic Weter - 3hift — Water - Feed Valve

Hallance Generntors are cquipped with & rofory waier:
walvs which, pot belng directty conneeted to the water foed.
1pe mn%ﬁn waber &0 the carbide, abeolutely prevents
reaching the carblde oot this ralve W
bronght ioks operation, automstically, by the downward
movement of the bell, which occors when the g bﬁ-ﬂmﬂ
eoficiently low to requine an sdditional sapply. TI!H
tively provants sy waste of gna after lights are far 'D'II

WRITE FOR FREE ILLUSTRATED CATALDG
Gilving Full information regarding all
styles of RELIANCE Generators.

The Gem City

Acetylene Generator Company
DAYTON, OHIO

- Have yon seen the New Improved

BUCKEYE TRACTIGH DITCHER?

Baold to con-
traciors on 8
days’ test be-
fore nzking for
setdlpment,

Works o hard
pen &od shala
rovk, whera It
can be takem
| out with ks
| ordinary plek.

The
Miner-Lawrie
Laboratories

Passesover Lhe
wirH Dl anmce,
oot gade it Chemical Analysis and
Qe Consultation
I‘:n“ fﬂ&;n:‘g- E = M h
nﬁnt artiele xpert Aid to Manufac-
givin EI cuhla turers
RO
o] dF}'audt-lruEEit Wtﬂr}' o EE!
el O Oparaying-
Read the Tl ing Patent Processes and
S , teslimandal: Litigation
247x7l" Maeckine, CANADA
Tin Wecoayn Trastion Ditchie Co: Findigr o | e 108, Consulting Chemiats to
Gonlamnan - LTiar B1I0g Tof Todt memtind fhe 2 i, £ 755 f1. Duichs 1 Popubar Mesharics

p-.r:'h.l.lll.l.f:uml]:uu T mm albdn o pive oo the frilowing peaulta;
In good lear= the maching can arerags 1,050 feet of G Doot diich per 10

| Bours, inciodisg delsys sod stops  1s hand, dry chag Chat lovo a podish 5 5 D b S
on ths shles 13 machion éan b Wulllu\lm b ead 15K} fpokl par day. Io 3 t t
gravel tha siee of & man @ el I8 will dig T8 feed par day; nomsmous sinps E ar Drn ree
;{-I.:-m.md o plek Lhe wiongs 'Ih-lm:' poll inge soma purk of the ma-
n

Ih':’;rdnglf-‘n Eronnd composed of graval nd boclders larger fhas & Chicagﬂ Illlnnlﬁ
il 4 2 B o s et | | =
The Byckeys Trnﬂinni]it:hu- Ce., IhﬂEy‘ﬂ, SiMA LAWAIE, Pa. DL Telephone Harrison 3332

Blpags Menillom Papuise Waphgslas



12 POPULAE MECHANIOS ADVEHRTIBING SHEULIUD

SHARPEN YOUR TﬂI]LS-j

You can save btrouble and save time, you can do betier
work with less effort If you have in your shap erhome a

PRACTICAL
G RINDER

bool
\‘II nhuﬂharg:in the uﬁ'ﬁdmt

Al o will
|hlrpun|-:1.-1ull13 The alundim
Qi g
/ e AN u
o, e et aither. Wa ﬁgﬂruta-a that.
=== 1 it on g or beoch,
& ]!n!ﬂ or I:nnll!:;ﬁnﬂ 1] 1
!_ wheal
hat's wll. Any ons can do it

- for gameral k—ﬂ‘.lul:lﬂ
DT Whoais Tor Gertain stylo o Implamen
NECESSITY IN THE SHOP

A
time and both rio the homa. Nothing to get
Ty n%rma:?amsmr, oo chaln to baekis or

SEND FOR FREE BOOK

Praotical Talks About Practleal Grinders, I8 wll)
pattle the dull tool and dull kolfe business for Poa.
Ask your dealer or send to us direck,

ROYAL MANUFACTURING COMPANY
133 E. Walnut Strast, - Lancaster, Pa. |
—

The only Hone that the

AVERAGE man can use i) [The POPULAR EMERY |

Puts a keen, smooth, lasting edge ou 1
a razor and does it in an incredibly short I N DE R
time,

Barbers who haveirfed Carboromdum
homes gay they are unguestionably the A Practical Tool
fnest razor hone ever produced. for blacksmiths, pIum-

farm
If your dealer doesn’t sell bers, carpenters, farm

era and mechanica n-f
all tradea. It isstrong,
durabla and simple in
construetion,

Wheel ia 6 inch
diameter, 1 inch face, and
maite of best abrazive material
for sharpening tools. Makes
3,000 revolutions minnte,

Tool-reat may adjusted
to give any desired bevel. |

Can be earried in emall box
and set up anywhere in field
or ghop. No belts, cogs or
lost motion. Buy 1t., try it,
and if you don't like it, send
it back.

FRICE 53.50

_ Mechanics Tool Works
" 185 Dearborn Street, - CHICASD, ILL.

Carborundum Sharpening
Stones, send us his name
and $1 and we will mail you,
prepaid, one razor hone in
a neat box.

There's & spocial Carborundnm stone

for every sharpening requirement —

For Machinists

For Carpentéra

For Physicians and Surgeons I

For Farmers

For Sportamen
For everyone who has a knife, or & tool
ta glharper.

WRITE FOR THE B-0E

THE CARBORUNDUM COMPANY
Niagara Falls, N. Y.

L=
Pleaga Wentlam Populer Wechgndos




FOFPULAE MECHANICE ADVERTISING SECTION

Running Water in Your Home

You can add as much to the comfort and convenience of the other rooms
in vour home as you can in the kitchen, by having a supply of running
water always available, day and night.

Whether l;ln.‘-ur home is in the country, in a village, a town or a city—

anywhere—where there is no waterworks, you can have running water in
any room—kitchen, bathroom, bedroom, laundry—at little cost.

You ean have running water under high pressure for your lawns, flower

beds, gardens or barns—without unsightly storage tanks or complicated
machinery.

The Kewanee System'of Water Supply

will save innumerable steps in housework, and enable you to have yvour home hygienie
and sanitary as well as convenient and comfortable. o

It will give you the same service that a city water supply gives at less expense
—for you have no water tax to pay.

Every Kewanee System is sold under a guarantee of abaolute satis-
faction, You take norisk. We puarantee satisfactory service.

Write today for complete illustrated catalogue showing how easy *i"’lF
it is for you Luﬁml.re thia perfect water supply service—no matter o
where you live, o T would Iike to bave

L
Complete Kewanee Syatems cost from 375 up, according ‘y;ﬂ-""' rapalpg woter In my

i oo TERCHEE, O m vt e rma e Fy
to the requirements. . 5 g s A
Simply fill out and mail us the attached coupon. % mation regarding the Hewsnen

0% Sysem,
Kewanee Water Supply Company, ,:*\ﬁ o S

14-19 Franklin St., Kewanee, Illinois.

Mo. 32 Broadway, Mew York. ’
BZ20 Marguette Bldg., Chicags, s
404 Eguitable Bldg.. Baltimare, Md. .~

o P snnrannrnananannnnssdEsine
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FOFULAE MECNANION ADVEETISING SEUTION

]

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
interested enough to msk for it.

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

GOODELL-PRATT COMPANY

l GREENFIELD, MASS., U. 5. A.

swn interests if ol
fail thias Spring to in=
slallane of the fameus

R MAN!I
| |

SEVENTEEN SIZES

The only Hand Screw with the
Saw-Cut Threaded Spindle and Mich-
igan Hard Maple Jaws.

That is why they last longer and
still cost no more than the “just as

ity | ['" N q |
the Grand Rapids mae. ¢ | [ IDEAL uwn MOWER GRINDERS

and skarpen yonr Lawn Mowers in the only upsto=date,

GRAND RAPIDS HAND SCREW CO.| | rior fni eiiiis Fostures soat maxe ie ueetur the yoar

Foumd,  We cam't begln to mdmon theen here, ok g poatsl
020 Jefferson Ave. will bring foll description, prico, she.
The Root Bros. Co., Sole Manufaciorers
GRAND RAPIDS MICHIGAN PLYMOUTH, OHIO
———— -————l =

Plegpa Wenlins Pogular Weahamdes




FOFOLAR MRBOMANION ADYEETIEING BECTION 18

p— . =
Do You Wear Glasses?
Does Your Wite, 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

m effectively attending to such

M 'ﬁm cases, made especially for that
purpose:

No. 556 Serew Driver for Eye Glasses is made in two pieces

and screwed together, telescoping the blade when not in use.
Nickel plated. Price, 15 cents.

No. 558 is threaded on the end
opposite the blade. This may be m
reversed and screwed into the part
with the ring, thereby making a M ﬂ
Nickel plated.

longer handle.
Price 20 cents.

No. 554 is made with a chuck to hold the blade firmly in a
split socket when in use. The blade is removed by slightly
loosening the chuck, then reversed and inserted into the

socket nearly full length
THE | A STARLLTT C4 - i Y I.I]d. hﬂ]d “HF. h!r tigh-t'
Rl R ) oning 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 Mo. 17AP of Fine Tools

The L. S. Starrett Co.

Athol, Massachusetts, U. S. A,

= ==y 1l
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@youn IHTERESTS AND OURS ARE IDENTICAL, 3

F I . -II!. T —

Establizhed
16EE

g% Lighting
S}r.h.te ms

uE FEID

A Complete Lighting
System for Homes,
Stores and Churches

Anm Arbogp Lighting Syetefng ara hrighter
thano gas, steadler ond cleasror than siec.
tric Hght, amd cost nboot one-tonth as
much to operate, Esch lnmp glves 26t
B candin power for less than g
el per Bour.  Foel B ogpasollbe § pers

fertly enfie.
Prices $10 1l1|l fictording to nEmbsr of
]Empﬂ.l sipidl. These syslems cspeclally

l.dlu.r el for mae in gtares, bills, fsciorien,

'W'E WANT AGENTS

wie will push our Hne,  Sp=cil terma to
Chroess wiho wrils early. Catslog and prices
oo reguest.
SUPERIOR MFG. CO.,
04 Second 5t., Ann Arbor, Mich,

i

SUPERIOR MFG. €D,
294 2d St., Dept. I, AnnArber, Mich,

Photo =Engraving or Photography
Engravers Earn from $20 to §50 Per Weak
Thesaly collsgs [n the world whers thess payizg profesions sra las

by e Inteanatianm Lssocistion of
amd iha phara” kssscintion of Mipefi Terms

TwTar, Tl ey
sad Hriog [neXpamrins. Dradunbon placed = Writa bes
eninlopma, and npecily the coubss 16 which o are Inferested. Address

NHools College of h%mm Ave.,
of Photo- im Eifingham, DL
Bilgazll Collegs ol v I.'1'

% THE AMERICAN WELL WORKS,
" Chicago, Il

. ¥ow Wamt Practical
WELL DRILLING MACHIN=RY
to develope thai
Mineral, Qil or Water
propositioa; we have ¥. Cuaramtes it to wark
satisfactorily.,
Teall ns abont the formations, depth, diamegsr

boles; will sand printed matior and
CAO 54VE OO mMancy.

Aurora; I, U 5. As
Dallas, Texas

SC

™

Lml to lh:rl'
!H llrmunh thl

FOUT OWE :Immn.

IH‘I‘.-I:I. ]J.'Il'llm" ml:.

b mmnls poth

medal, not even i]u.u
rhiume:'l vl raminl
hjti:i_lrh ]I.Tu'p jl
Hip

af ealeium oarh u 'llhl.t

cam bonght aftarwards ak
Ty ek,

In operatisg lamp

e
Eim loea
- b.daﬂ ATty "gi.,?r..

HHHU Tl

E'II:Il:ll't hﬂfﬂuh-hlmluﬁ

mmﬂ GAR LAMP ia
|'Ii|- and nw

3}'1?“: o ke oo
o bon DLA, thie Aw

:I.'rum n,rtlmmnm li
._: .|nd. muchk lesn tromble gﬁ. I
Cas vomn nford to be withoat

mw:' iﬁ‘“-'l'&" e T T g el
New York & Lima Trading Co.
ﬂlp-t- M. 203 Waest l.!n.lﬂf. N. Y.

Sﬂﬂﬂll RS

T will send this besutiful
deslgn with 3 minlatwrea

and my illostrated eatalog
af  Herall Elw]&, Lathes,

Faney Woreda etal Telam=
mings and Tools, postpaid
on reselnt of r::l.l nemd be
for coinlog only. Address

Tee POMEROY
Scroll Saw Co.

| 40 dsyhm 5B, Rartferd, Cosa.
Div, &
SCROLL BAWS
FROM B0c TO $22.50 I
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The CYCLOPEDIA of

ARCHITECTURE,
CARPENTRY and BUILDING

Covers everything fram the modest two-story

cottage 1o the tuwering skyscraper; from ‘ftwa-ky-
fours' and clap-boarda to seel frames and reinfurced
cancreteg from lath and plaster and Georgla Fine to stuccn,

marble and mossic; from the hall stairs and back-yard well to

£ e elevators, and bot and cold water in every soom,
FEN VOLUMES, PAOR SIZE 7 = 10 INCHES, bound in hatf red
morocco: over 4,000 pages: 3,000 illostrations; full poge plates,

plang, sections, etc. Do Luxe books in every particular.
T gilviriiss tha #npeFioe methods of instenetlon of the American Sehoel-of Lue-
respeande s, wi K naaking tha folliwlng viler:

Final Closing Sale of Remaining Sets
At Less Than 4 Regular Frice

Froe for exnrm inatlen.  Boal by propald ergrose Py &% withia fvedors
nih thereafter,  1f not wlspled 10 yoar oy Jris, mowily ud ko sond for

o g,
wor 200 plans of artistic medersts priced houses,
£ arvh (tects ie Typboal of ehe st work of {ha Bek architecta
Imnblis A ¥ inking balld of Blte
iy B wlilp Exam T o
Aris, Puris, with Chis H. Baton, o
Esnrri i,
srw |n thiswark will pavs e
15 i, pteam, bot waler and ex-
and ventilsti ;
whis is work adra pannot aford to lgmoss his groas wnrk,
T Hownforeed Coperebe, Uhils koo ledge is
1 .r,|_ — : s im this 1midnsd rl::i i.nl::rh-- § et B Schual ol
t hiierest aha [ . net tnke prery maans pesmibile to ssenre phio X
¢ i Lot info iry 8 I work belog done—und how IE s doue. Fl '-:E“fﬁm:
. x v we Eet
A Feaw of the Many Sobiscts Ineluded in this Work Cyolopedis Ae
Beinforedd Comereld — Fafimating —Coafrcts ramid Speci) nalioms=Tha Fovieal Confrecs r i ‘I-.r-ll}."-
— Fwilihimy— 8 fenalemod = Buidding Mol h i — Carpeniry - Stoie K 1TiL Lor
]_:i.'rrln'.'n-'_l Fisaal e T n— Elect e Wi
ing- bl Coaafrue flomn vl refiifer TEly fthin & <
Frovdan il and Perapeot — Shuaidlea camnl meom bl wntl] 2H5E1E
Ehaedowa—The Greck and Rom 1 g otherwiss 1 will notlfy yom
and Jnk oot Wask-—Water Color Miats for Dngiemen, bo szand e the beaka

AMERICAN SCHOOL OF CORRESPONDENCE
CHICAGO

Ly S

Fleose Mention Popular Hechonior
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mrieamis Jhop Notes Series averme

{], One of these books is issued the first of each year, and is a reprint of all the
articles which have been published during the year past, in our * Shop
Notes Depariment.”

|| 2orages Vol 1, “Shop Notes for 1905 3s5nmstrations
mspaes VoL II, “Shop Notes for 1906 sss mustrations
' mm Vol. Ill, “Shop Notes for 1907 ssommastrations
#2pages - VoL IV, “Shop Notes for 1908 sssmustrations

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

] These articles are the cream of the experience of years, of hundreds 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 DO HARD
THINGS, and like Popular Mechanics, is “Written so you can understand it."

[ These books are indeml_ very fully and with greai care.

f] The subjects treated cover every department of mechanics, with useful time
saving “kinks" for enginecrs, firemen, carpenters, machinists, 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 young mechanic in the far west who started a repair shop for himself,
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 Notes,”
which told him how to do it.

] Each volume contains entirely different matter from that published 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 Sale by all Mewsdealers or can be ardersd direot from the Publishers

POPULAR MECHANICS 0 3 T CHICAGO

Pleage Mention [opulor Woohamiss
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ozt parreanse DOAT FRAMDEB

For Amatenr and Prafeislon- '_" ------
al Boat Bullders, dealgned

" in Two Scctioms
sur Maval Anchilecd

Our EAST TO BUILD BYSTEM OF CONSTEDCTION puts within reach of the amatour the handsomest and latest designs ln
SPEED HULLS MOTOR BOATS GADBIN CGRUISERS

Belpped knock down oF erected In gections, pesdy to plank—A oy man ar whao can use tools can build his own bosi—Fankis
aof otlver Bystems done wway with, Huumu.hnﬂind_ aﬁ%mmn—ummm

AMBRIGAN GASOLINE MOTOR GOMPAMNY, 52 Ganton 8troet, Baldwinsville, M.Y.

THE TURNER BRASS WORKS
SYCAMOR.E, ILL.

“ERSN Manufacturers of Marine Hardware and Motor

%/ Boat Specialtics. Sole Manufacturers and Licen-
S/ cocsof Harroun Auto Bumpers, Martin Alarm and
% / Reserve Valves, Martin Gasoline Separator and
P‘ Strainer. Write for Catalogue No. 28, Dept. L

T —————————— e
BUSINESS OPPORT
Hn D24 in our 'r!a‘ nu-:ﬁﬂ .&%h::*mumﬁm nn Elml
New anfim th Mafl (v o8 that will plenss h‘um::l:ﬁ
& investment with lange profm, A Fortuna for the rig
persor The F. H. Alden Co., 130 E. 4 H .

ARE YOU BUILDING A BOAT?

Yon want the best of marine hard ware for
it—honse hardware will not do. Bend for
our new catalog, Tt shows the latest pat-
terna of fittings for all sorts of boats as well

ShEbi a4 | | FLITCRAFT'S
e—— | |Savings Bank
mnrnnﬁﬁ:ﬂtﬂgg ENGINE
- ,*' Clock |

Can be Instantly ottached by two thumb
prewd bo Tl tromsom of 0y eow boat,  Ho-
ghne k& alreacded. Just the eegine for angless
and ownera of dinghiya and sl boaks,

5o Tmiles pac haar, For particolars d

2 H.P. Welght 40 lbs.
SEE THE 1908

WALNUT MACHINE & ERASS FOUNDRY Co.

316 Walsnt Sireet, Teleds, Ohis MODEL

i HE]‘I:IIIEE EEﬁﬂ:-“h]“ EE:.T: | Requlﬂa B D.ilr
Thamost wonderful inventionia ths Auto Deposit in order
AvarFwWharn. T&h EE;LNE IH#HL-BTB!‘H- to wind it

tory belng rapldly taken. Write today Patent No.

for booklot and prices. Speclal Induce-

Soldefe? |, ments to dealers and SUPPLY housss, his ) o8 o2 &8 Krm elock sod svings
rwe THE REPUBLIC RUBBER TIRE & SHOE CO0. b ettt & Lolo ahate, a1a0 sutomatis ncking and

449=451 West 53d Sirest, M. ?-ﬁ || nnkcking mechanism, Theckck In it oormal cond in

bocked, nud cannot be woand wetll ncoln b deposited Iata
the alal, Within & brief perlod after it is weuned, the clock 1a

[ -1
NEW RADIUM FLASH LIGHT Emtomaiically losked agaln and cannot bs woubd untl an-

ather coin |8 deponited, Tt takes nickels, dimes and penoies,

bl b B and bolds over elghty dollsrs in dimes.

serien: pury wiite, ) Save Your Dimes and Prepare for
ey A HaLlis e % Your Next Summer's Vacation
o A I sl [ Pt Dt
bongee (1a® o1d  “Floireid Sio asai; postade, oo It’s a Winner—Price $2.00

puukﬂ.' peatent Inveotlon . Bend for
‘lu'fnﬁ:-"c’-'mu.u. Ire froa | of exe R. B. Flitcraft, Bvm 304 Hajestic Bidg,, Chicago
M.B.—Ezclostre rights for Oonnectiood bave besn sold.




FUFULAR SMECRANION ACUVEETIE[AG BEUTION

A RFAL Bargain in Marine Motors

Without any ifs and ands'about it, the Scripps 4-cycle Engine is
absolutely the greatest value in marine motors on the market today,
regardless of price—and we will back that statement up to the limit. r F

. Don't confuse low first cost with economy; where in the name of reason g L
ia the economy in buying o (2o-called ) *“cheap’ motor that almost eata up L=
ita own cost in repairs and uneopsumed gazoling in & year; and thes after

one or two eeagons’ work is fit only for the scrap heap

SCRIPPS MOTORS

are construeted of the very finest material money can buy;
Parson's manganese bronze mnner—.t_lnf rodla; positive antomatic
gystem of lubrication; roomy hand holes in crank chamber; no
cranking—a half turn of the fly wheel starts her off (gencrally
etarta on the gpark); exceptionally handsomne appearance wi
hlghli' finished castings and all trimmings polished brass, 1,2
and & cyl. 4k in. x4 in,; Z2and 4 exl. b2g in. x G in.

Heavy Duty Motors; 4 and G oyl, b in. X 6 in. racing
miotora,

Do not purchase @ motor until you at least look over
our catalog. 'We are a finnacially respoasible cencern,
with our own factory, and we make good every word of
our guorantes. Send for catalog today.

SCRIPPS HOTOR C0.,602 Trumbull Ave., Detroit, Mich.
fgt <71 6 7 M- 0y €0 R Fr v (TN s 69 T

7 The Bond to Give &
7 $10,000 in Cach and $50,000 i Scock §

of The Miami Cycle & Mfg. Co., carning 10% annvally, is 1
the offer made by the largest manuofacturers of high grade
wheels in the world, that 5

§ has lesa pressure on ita crank hanger bearings, therefore pushes easier’and with less energy than
any ordinary bicycle. The acme of easy foot power is obtained in the Racyele.
: 1 odels are built with drop ed steel heads, crowns, and seat post clusters, and frames
¢ made of the highest grade seamless English cold drawn stee] tubing, makin Racycles as nearly
non-hreakable as money, material and workmanship will permit. e ship EI.GI'{'-III- all over the
world, because of their reputation for durability and easy running.
Write for our 1008 Catalog and Pamphiet=""Ths Thres Beasons™,

which coniains the copditions of abore offar, Weballd no cheap
BACYCLES; but you can get yours cheap by securingssanagents

THE MIAMI CXCLE & MFG. CO., MIDDLETOWR, OHIO, U. 8. A.

B (e
e

Please Wendion Populor !'r.-'.u"l'f.'
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"Want" and “'For Sale’ Ads, 3 cents par u}d
in mdvance. He may bo sent to & nombar, mnp
Meckanics, ned will b forwarded witheul agtre chdrga,

answering swch, let the sumber l.p?:l.r‘;n FEuE lﬂ.w':l
. DL

AUTOMORBILE BCHOOGL—Cllcage Schood of Modoring:
the originnl  autemeblle school In Chilesge.  Foor bundred
amil AFLy rwluutl:u Lhe paet year, 0 whom we refer upon
TRIUPAT, winEmoklle oweers, prospective I.n.::rers anid Foung
meenn Wanling 10 Eseoome epert I.|I-Il.l.|'fl'."ﬂl'! will save n grest
el af momey & a o of worry by stadying the meeh-
aElam, cafe and repalr of gasolloe aulomolbi E'I:l Im dnir ghégp,
whiers all Ftl.rll afe open B yois can see how ther are
negibe, and w ey oferate, We glve thorowgh and prae-
theal  instraction, Competent chan@enrs sopplbesd. Ad-
dresa Chicagd School of Motodng, Iepi. B., 1435 Wabash
Ave,, Chieaps, 10,

WAVEHRLY ELECTEID AUTOMORBILE, Floe conditbon,
with and storm curiains, pew Halley oon-slip Ures,
FZ80,00,  Addresa 224, care Popalsr Mechanics,

1807 FORD HUNABOUT, with top and mplaie equl
I:I:IEI:ILI §oon., (L 1L Eaker, ﬂu'lul'u.l |'|-i|E:'|_ & complefe equlp-

FOlt S5ALE—Locomobile Siesmer.
Ei

plete;  has differeniinl
! Wheel hose, B-Incl, Stasdard el
Price, §20. A, E. Hoih, 1423 h-.‘-rl]: A.'i‘i'.. |Lr|.r|||||:|-|H.l|'[_ .
LEAERN TO BE A CHAUFFEL ]I at EBomee. 1.‘-\:-urm. 16
leagoms, H100 mple lessom, Sie.  Speclal coursy for peos
pI:'EHH'Fl' OWEErS, F‘hlJliI.dli"lDllin Motor Schoal, 220 WW.
B Bt

FOR 8ALE—Lostinohlle Steximer Rumaboot,
ning  ander, Full wrlfeulard  4m
Edwards, Shullsburg, l'i _

FUR HALE—Locomobile Steamer, Dos & Dos,
twno or four persoms. Has nll Ate lmprovoments;

This machies & In AL comdition. Prlee, E120.0HE Huﬂh
Ave, Awvte Exchonge, 1422 North Ave., Brldgepori, Conn,
B0 Erades.

Pt BALE—Marlon foar-cylimler romakbout;
e W, Plerce, Andersen. Ind,

lznmlng gear &om-
gear and appockei

] [uml_ru.-'u:
application, k. I

Heatln

AUTO BUPPLIEB

GLARS FREONT for all cars.  Get prices before orderlmg.
g;ululu on request. [, 8. Roas, 0007 5. Halsted 81,
CHED,

I'“"I'I'Fl-l?I 'H-L"l'.i-ﬂl'rUT W NERS—Alodernles your car with
Rum Seal apid Trumk. ilﬁul'l-. Cilese frome, §1E00,
'l|.I.TI."E himd Falding Hosd, Haogdeter Fenders wiih
brozs Bound runming board, .h..t My, Dlseount fe dealeme.
Riafe yﬁllr wanis for :'u'uln,n'urr. Anta Heballding Co,, Chi-
eagn. 1

REBUTLT YOUR CALL inte “Genticmen's Hosdster.© We
make latest H!Ef Hoodn, Radistors, Tanks, Fenfders,
“hisnl dashes,” Glaws Fropte, Auto Trupks, Humble Seats,
ete, Twenty r cent saved. Yoor old ear re-deslzoed
free. Hood & Dash cotfits for 03 and 04 Ford, Cediliae
ond Winton ln stock. Smnshed lnmps omd radintors Fo-

palred ke mew. Hiate your nesds for catalogue,  Awte
Hebailding Co., Chieago, 111
MOTORCYOLES
WILL PAY 50 for 11T Imiian Motorerele: sondition mo
nbfect.  Address ZR8, care Populae I.Tﬁ:lmn'h_n. -
FirR SALE—DMoreh Alioreycle, -:Illll"\-l\:"]'l'l.l'ﬂ"e'l' SI:II.'I run-

?!IEIE afder: Inclose sfamp for reply. Cliford IHistt, Neoge,
Firlk BALE—Motorcyele,
Powers St., Muncle, Ind.

less engine. Jesse u:-‘ﬁ-n?_'.‘uf

"WE TEAUH amd trusg yoa,

Mechanles,

DON'T BLAYE FOR OTHERB. EReap the benefita I{H.'
opurself. Fortones meds opersting aoctomatle penoy we

ng machines. Our scals speaks yoar welght. Write {ll."
Talking Beale clrgolar, The TUnlted Vending Alnchine Co.,
B2 Cazton Bldg.. Cleveland, O,

OPEN A MIHROE FACTORY IN YOUR TOWN, or
travel and do the work, and make from §5 o BI6 daily.
1 Brings A2-pe bookiet
adl Tl parficulars; mome withosg: o thes for 1dlers,
Hul[lnﬂr H ‘.L'Ilrn:u' Bechipil, Francesville, Inid.

FOE SALE—FPatent recently granted on an eovelope for
malling meechandlse, books, seeds, ete. The Enventlon of
8 poafcelics -u-||||'|I|:|:|'H- who has studbed the requircmsents for
many yeard, aml ka8 pesdoced an covelops which iz pros
nonmse] fEe seperlor o aeythiog on the market.” No eoms
slicated machinery requoired—aor ecan e mode by el
VIl haold comgenis mmder all conditions of handling in the
mall, Hg dimand for the gosds., Can be monufaciered
anywhere amd Inm 6 small shop.  Am o postel o pl oy
nirt manufgctueer—therpfore desire to sell #lther patent or
Flghts i redsenable tirms, Addeess Z30, care Populsr

WANTED-—=A promoter to oxplofit and finnnee my inven-
tinne. Have sold two patents myself direct the |last few
months. Commerelal socersses.  Mow wish to place [F. H.
Fatent, 1907, om non-horsting stee]l Aywheel in compegit
with obil-atyle cast-lron wheels which iy apart. Tem men
Eilled, ops million dollars loss fromn this canse fiest Lindf
of 1807, <nly! Alsn ownl patent for ehanging existing
iunlclpal feservalrs Dl aatematie geavilty Nleratkon planes
using slow sand precess, coverlng consgrecthn of Intake
dams.  Another patent on Alter for mill raee waler supply
by revolving ecreen,  OfF loderest o bydraslie englneers.
Also patemt om househsld water [lter and bee coaler eom-
b, to B male of sheet metal ot big prodtl. Geo W,
Rehulte, Weyne, Pa.

WE START syou In a permanent business with sr and
farnbsh everrihilng. Full cowrse of merrostkns fee. We
nre menufpclifers and have & new plan In the mall-opder
lime. Large profis, Small capltal. Yoo pay nz In thees
mamths apd mepke big profdr. KReferences glvem.
A80 Pease Rldg., Bualsln, M. Y.

Feasa
Bfg. Uik,

FATENTE FOR BALE

PATENTE—H. W. T. Jenner, jlﬂlhli atlorpey and M-
chenlenl expert, @& F Sireecl. Washington, 1. O,; estab-
Msbkred 1853, 1 moke Free exomisation and repori If patent
ean b+ Bod mnd exnetly bBow fech i will cost. Bemd fop
edreular.

PATENTE—The Popular Mechnnlta Patent Buresm cene
ders effickent serviee. Followleg letter I8 dated bay 206,

10T

Dear Bifd:  Pleame allnw me to scknowledgns the ressipt
of wours of the 13th, the efMednl wotiee of he allowanse af
mr npplication for patent on Paper Clipe. | wish i #ay
1 am bEighly r.rnl:ll]l.-l.l with the &Mclent manner In which
rour hinve nttended Inderest In thilas matier, and that
the drawings and 1-|.Hrl. callons were far ahead of my ex-
pecintions, end that IF [ ever have any ofber wofk. 1 wlih
rou to do It, 1 beg i rlr:ruu.l'u- mpﬁ:lfu'llr yours, John IO
Atter, 480 Maln 8t Conoea

Wrlte for free booklet. "'F'I-'hut
oler Mechambes Patent Buresm,
CRET

FPATENT—Invisible hu:lrn!ln-'-'n'l.l.-r-n t on the market win
e o necepsidy,  Enormens profr. Cheaply peodaced.
I W, MeNell, 1810 Colernim Ave., Cloclnnatl, OBla,

LATEST PATENTED gentleinan's (metald ouff balder;
] mlill:-llllw. e frodhle:  the only perfect bolder. Nothing
Illliehll |rv|=| om market. 150 g palr. . AL AMeyneke, Brook.
W il

INVENTORAE neeling assietance in markeilng femls aOF
filvar, adidress, Inelosing stamp, Th Tappan. 'IF:IH'-]!H.
N. Y.

FOR BALE—T. 'nll'erll[ for fmproved lawn mower. FPor
Furtkir purtlc |:|IH nolilreps T2, _enre Topular Hf{hnnlrl:_

Invent.” Adidress Pops
!ﬂl Washington 8t., Chls

WANTED—Motorepele Fframe, loop deslgn, old or mew,
In good eonditlen; «heap, Addeess, with (all parcticolacs,
Box 271, Fremail, Ohis,

WANTED—Dnir motoreyele whepls for 2 ar 24 Inch
clincher tires, wlth or wilthont tires. Boate condigtion ans
lowest price. Hox 360, Fremont, Oblo

IEDTAN MOTORCYCLE, govd as new;
o, Waloot, Town.

nrice, 1A, Hox

BUSINESS OPPORTUMITIES

FUR HALE—FPatent No. |F-I'l.12|1
kewn-cuttine of scissors.  Geo,
e

for nom-loosesing sl
I-I:f-I:r:. Lynnport, Pa,

FATENT ATTORNEYE

MABOGN, FENWICK & LAWRENCE, Washingtom, D. O,
eatabllsbed 47 yenrs.  Ilostrated Booklet free.  Highest
references.  Trerme modernte. Intelligent serviee. He eare
l'|;|'J In eedecting an attorney.  Don't b mEsled by free
offers.

CARIE fof vour buslmess or real esfale—nn maller Wwheen
Iscdibed, If ¥ want {o biy, ##11 oF sxchange Any kKind
hipelnsda oF pRoperiy anywhers, a8 any peles, aldesss Frank
F. Mlevelapd. 198 Adams Express Ballding, Chbeago, 0.

HAFE EXPERT—Frank E. Nelson, (Opend or r-:plil-
lmg, In fhe Bouth. 1427 Fraoklin St., Tampa, Fla,

)

BUSINESE CARDSA

EF¥ERY 'H“'IGI'H'E works better when packed with “"Eu-
reka Facklog.' Yowor dealer will foroish e

Plscew Wention Popular Mechanles
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MACHINERY FOR BALE =

MARINE ENGINES—Egquilp yoar boat this rlng wilh
ome of our wp-lo-date englnes. Gas-tight bearings;
tive storfing devlee. 2, & 4 and 8 h. p.  Priees very I'I'.'H'-
ponable. Write Nortbhwestern Stesl & ITron Waorks, Hox 523,
Eng Clsire, Wis,

ELECTRIC LIGHTING FLANT--Complete, with -I:I:I.I'Il:br?

Excellent conditlon. Tem lE-canidles

drnomo, lnmps. ofe.
Must he sobid. $115. Address 2T,

power lnmps' capsciiy.
ecare Popalar Mechanies.

FFE E.H.E—J’_rill . Motoreyele Engloe. $20, Castlngs,
0, O, FL Bl fg. Con, Waterlss, Iowa.

MOULDE MA ul: for white meinl easiln Frices right.
L. d, Therp, 420 Newport Ave,, Chicago, i,

I.Ei—mii—in. tHexible shaft; gosd ns Dew;
L. J. Thorp, Newpirt Awve., ﬂhiuu:u-, 1L

MOTORCYCLE ENGINE, 24-h. p,, for aale,
Wanted—0ell Typowriter, Fleaps Inelose stamp,
Bir. . W. MeGory, R, No. 1, Haeon, Olild,

FOR SALE—Gasnlise Engines for safomohlle, mariss @nd
ptationary work: alse casflega and & few eepond-hand en-
knes E]JHD-— Apply, with siamps, B, W, Hichardsesn, R,
FikE BA.LI:—Twnn 10k, puto enploes (gonsollmel; 1
Oldemahile, 1 Cedlliae=, wilth treanemie=slon, woter pamp,
radlator and spark ooll complefe.  Addeess Hox 355, B
Palestine, (Ehbo,

DNE H. P, HOEIZONTAL slde crank steam engine, new;

ipder 2xd im, Bywhee] L4x21 oo, length 289 im. widih
18 in., welght 173 pounds. - This englne complete, with
throtibe walve snd Bubrieator, $238, Solipeville BModel &
Machise Works, Ralineville, (hio.

horizontal steam engine asil boeiler,

chenpr.

cheapr.
A dress

FOR BALE—213-h.

bath In first-clas oo ll.l.‘.m an exeepilonnl bargala, Priee,
$50. Geoo B Jockson & Eun Clinton, Mo,
FOR BALE—Ope et castiegs, drop for crunk shafr,

connecting o, ele,, parily machined for fowr-gylinder, sir

couled enghne. W. . Eraley, B W, Ok,
T (k= ATT drnmms hw!l:lr nrnpa. rhenatal, wire,
E chms coll and \'Itlral-l:lh O-valt duples molof and e

yerser; abl oew. I0 Gorden, Jr., ﬁ? Montrose 2t., Bom-
ervills, Mans
Fililk EhLE—B-uI']IIJ—["lI:lE- O6-harsepower, BiFAlght-Mos en-
me, two steel tanks, 41x66, 'H'Iiu'lﬂl Becond separsfor,
l-nrd.l-r. hlgh ﬂl:h?r. 'F'I'J'I;E;ll' IHower; rig In
= comdltlon Fii dayeE, Pﬂ-:e.. £1, 50,
1,043 cash, Hox 28, e . Chokio AT,
2.H. P. 'I\'.&.TEE SOTOR for sale of exchange, DBox 680,
Feederletom, N. B.
OME I0-H. I, Horion IFar, Oll-Coobed Gosoline Engline;

FOR BALE—Engine lethe, swings 04 Iu.. taken TN n_
between cemiers, Complete with II Bk

cit all &lze threads, 3 to 48 In; prelee on H&E _.|.,d,.
dress L. F. (rammes & Sona, nl[tnptnwn, 1!"{.

FOR SALE—Complete sets of casting for o
of d-vylinder vertienl, water of Alr-oholed.
Works, 4740 Canal Bi., Chleaga, 111

FOR BSALE-—24 H, F., four- riﬂe. marine englioe, sesonds
cheap: alk#c speomd-lian t|.lurl: walls,  timserm, ete.
Termast & Blodalain Co., Oshkosh, Wis,
Priee,
Addrean &

FOUR CEMENT BLOCHK MACHINES (new).
MANUFACTURING MACHINERY

MmO tors
et Motor

Wil sell ooe o two at $13 each ek
care Popoler Meshaniee $I e bl

BFECIAL MACHINERY DESIGNED—Your deas devel-
aped, drawings made. Box 128, Patersen, N, J.

WE BUILD &l kinds speclal mir:h.‘lnrrr, models, dics,
eaperimental work, Thumu;l‘ur equlpped to turn out work
o &0Fl notles at repsogakb harpe. Srnd drewings for
eullmileds @i confraci®s,  [Frompt lttznl!un o
Porteliester Machine Works, Portcbester, N, ¥,

Imgpalrber.

RODEL AND EXPERIMENTAL WORK—Tools and diss
fog shest metnl hlanking, forming nnd hemding: nmeasufne
tuFlag, Let us r.'uumu.l::' The hrug AMfg., Co., 7 Blecker
Bl,, Jerser Clly, M. J,

WE WANT for mapufacturing, dies. stempling, spla-
hmﬁl cadting, plating; bave speclal foellitles for mano-
¢ T4 I.'|:1: paient artleles, speels]l machimery, tools.

I work In mlil §is bramches. Lot us develop your idea;
:-:I'. our estlmate; If made Tm mets] we make It. Noo
tlomnl Stamping Elee.  Works, 1067081 JefMerson 8t
Chicago.

¥

FOR BALE

FOERE 2ALE oF exchinge, oms 10-hp, tnl ongies, eost
AR oike BO-Nght 110-walt deyapme, oot §$206E  one aofo-
T{'nﬂlmull HIIIIIIB,T gear, oot FoM, .!.meﬂmn Tublishing To.,
alumbis,

Filk SALE—Complete st of frocloes and bWloeprints for
1 IL I Istest lmproved deslgn vnloeless merlne motor, $20,
Address 220, care Popolar Mechanlcs.

FoRk SALF-—I1i-foot gaeollne lounch, 2 horsepower,
complete.  Address 221, eare Popular Mechandes.

firwt-class operating comditlem. O, F. Freehagf, Creseo,

T
ADTD GASOLINE ENGINE. 4-h. p.. niccosded, second-
et B60. Write Roy Hay, Goshen,

fﬂ" carbareter, all,

FOHR HALE—Twio-horsepower stationscy gassline engineg
mew, ready to rom; S5 Also four-eealed sleam &E00; pee-
fect comlitlom; $156. John W. Gardmer, H0IE Delmar Ave.,
E!. Lamin, Ao.

FOI BALE—A mew 25-h. :l-{
tlen engine and twoe Eaaling wagons. lllnur.

Pron.

MACHINERY FUHR Ehm—hthﬂ- Borew cuiting, eeeond-
Eamnid, g:-n-nd as new, 12Inch swing, 5-foob hadd, 665 14.dnch
awl h-foot bed, $75; ::lll.l-ln-:h l'lI'|1||‘.. B-I"l'-]:l:!: hed, RIZA;

d IIl diMesent llu-.n #inil mnkes kenp, CAN R
mmg-;- by haylng from us. 'i-'n Herfurth Co., 3841
Cortlandt 8t New York

MACHINERY FOR HALB—["UH{? Berond-hiand,
new; for home or factory dse, rite = what
we caf 2ave you money. HE. W. Herforth Oo,,
landi 2, New York.

p- Hnassll genernld 'utI!II
Lavl Liewls,

goodl nm
i wants:
fi-41 Oart-

ORIENT BOCKROARD—{ne 1. one @ -horsepower Lacka-
wanoe marlne englone, 24-foot, fast speed boat, 10, 18 aod
0inech [lern, I[drills. Reamers. Address, ““Droke,'’
care Popmlar Mechanics.

EIGHAT EDIS0ON RATTERIES,

In uee ooe year. Exesl-

lent eomditlom. Hollroad trpe; $10 takes them. Address
¥22, care Popular Mechanles.
ONE-HORSE statonary gascline engloe, fine condition,

4000, Kodnk
Popular Meehnm

ONE 12INCH CARBIAGE Oliver Trpewriter, nlmost
niew, exeellent comdition, complets with metn]l ofiee case
and copyholder, Costs new FLI0AME  WHIL sell for o000,
I taken soom,  Address 230, eare Populae Machanles,

FOR SATE—4 'EI‘ P R'Iln“bh ropime, 0 H. . aotomohlle
boller, 5 H, . wertleal shop kodler, ﬂmlnE gear [rans-
misshom, 168 H. P, #lestrie l!ﬂHT? 'hn.th:r:r, rabam Anta,
Co., 801 Mndieen 8t, Chieage, 111

anornma cnmern, §4.50, Address 207, eare

APRCTAL SALE—UODD BIEES—S engines at less than
eoal, whils they last. When preparing our new catalogos,
we ent out- seyernl efpes of engines whish we formerly
madde, and bave on hand a few englnes, all complete, which
we propese fo sell ot priees that will torn fhem into ensh
at omee, Theee eaglnes nre f@ret-class In every respect, amid
are =oll umidsr exactly the same guaranies a8 our Tegular
mtock. ‘Thie Ia an unesan]l opporfanlty To get & hargain

with the manifaetnrers’ guarantes behlmd 11, Foriber de-
tails on request. Twi 2-h. p eoglnes, $05: ten 8-k, p
engines, §70: (en 4-h, p. engines, E160; seven 8-h. p
engines, S4M;  (wo 20, engines, F450; three 50-h. p
engines, $085. Dept, P, 8., Dean des Engloe & Fdy. Co.,
Mewnore, Hy.

MACHINERY FOHR SALE— . Bllefz & Welss
linder Eeroeene Marino Elrlnc. T RO -
E r and everyihing complete; will se]] at a sscrl
W. Herforih Co., B0-41 Url:l:l.'tlll:ldl: Bt,, New York.

PI!I'HP‘EI nf Every Descr]
Factory wes, [iostrated Cata
107 M. Third 8t.,

lsm—Raitabls for Home and
& Free. H. E. Trotmaen,

% BAVED £5 MADE 1N BREARING—00 or new castings.

Cagt-Iren, Steel, Hromes, Copper or Brass, New Proocess
Brazing Compoutdl. E1L25 per Ik Cherry Heal "-"l'-'l'illll'l'li
Comipoznd, peE 14, miall, IEs extra per 1h, Al
componnds  gusrantesd, wminlngs Cofmpoumd

Avery Ave., Detrolt, Mich.

FOR SALE—§15 magazine focaelng plate camera, 3. Ad-
lresas 55, care Popninr Alechambes.

BTEEL RAILS=<All sectlons, new nnd relnying. Im stork
for Immediate shipment. Halls cot to bengih. M. K.
Prank. Plitsbarg. Pa.

FURNITURE POLISH—Costa 40z to make onp galion,
cleams amid leaves a lnstroiEs CEedy’ Instantly.  Excellent
for all claeses furmlimre, phamos, efe,  TEjorioos  to
nothiog, aod ne offenslre odor, Why pay GOs for a lttle
bottle every week of 80T T gFuarantes ming as [1}
any other polleh and betier tham most af hem ocalpt

promptly malled b yos fof $1, YTour Jdealer has oll im-
,n':rldl.-:n‘h.. You ean mix same In twoe minubes, Address
4. F. Bhaffer, 1T1 Flfty-Oret St., Chlcago.

Pleass Mention Popular Weshanim
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FOR BALE—DOm: 14 K. P H.I!I volt alternatieg current
moter. It bas eelf-olling eap aod sclf-adjustable
brushes. 1t has only | been ulnd. omee or twice and RS
tleally oew. Wil trude with something clse for W H. P.
glegctrle motor or 1 H. F. gussling englne. For lowest
cont prices write F. Mayle, Box G607, Blalr, Neh,

FUH SALM-—A brand mew 1. . 5. drawiog ootit.  Cost
$13.00. WL sell for §8. Johnm Sanders, Burllngton, ¥t

B H-PHOTY, postpakl, 18, twelve IUf EiRCs
Yeour momey back If Bor ﬂ.l glled, Hopesn Photo Co., Ded-
ford, lown.

FOR BALE—Must scll bofors June II1 atock adl foods
for general blackemith and woeod shop; and lionss can
be Fenied. Address for particulars, EI:L potpnhinls, Hos-

ToWa.

AP—=Two bmn:ﬂtltlnm telephons iesira-
ments In condition. Sol for privaote use, .00
paphi. HRiehard F. Mokros, 1420 Fomd du Lac ..lw.. Mil-
waikes, VW

MANUFACTURE IT YOURSELF—DBoilllant, self-shiming
phop polish. Agents sell It for you; blg moner in it
Beeipt 25 cents (gllver) "ouff sed.”t A, O Tytler, Dasln,
Wyo.  (Agents ]:I:lu: wrltc.]

THEW GERMAN BILVERING PROCERS, by dipping in
bot Uguld, no electrieity oesd, This process s new In this
eomntry. Big J:III:I:IE','il muer for platin ’lﬂﬂ" aELicles, No
machinery requlred Ezpllelt directlcss la Geriman and
English. Price, 25 ilver, Addresa, Paul M. Jaske, M.
Carmel, 1L

EDEON MOVING PICTURE ooiflt @ eschange for
pitam sulomobile epgine and boller, B to 18 H. M. of
marlne or notomoblle gosoling ecopioe, & to 200 H. P., verti-
onl eylimders, water-ooled. Address 221, care Popuoisr
Alpchandes.

STEAM AUTO QUTFIT and boller sheets, Lixdi-dmch.
Al ome Westioghowse 4 . . steam eu;ln.-u and boiler,
Sopplinder, motomatic. Wil exchenge on an  aulomolile,
Box ZIT, Meyersidalbs, I'n.

COLUMELA MOTORCYCLE and Gold Watches and other
wiatehes, Want dynams, gar engloes, of what¥ . Hemd-
ey, Waoleodtvlle, Ind,

Fi)HE BALE—3 H. I", sngloo amid 4 H,

., boller, all fis-
timgs. HBaoller new, foed throughout, $05 exsh, oF trade for
pasolipe englne. Y. Perry, Stafford. N. Y.

FOR BALE OE TRADE-=Auwtomobils Year, American
Fub, Co., 44 'W. Broad, 8i. Colombuas, Ohio.
T EXCHANGE—For Tourleg Car wilh or wilhost en-

ne, Si-fooi Launch aed 18-lnch Lathe.  Address In A,
‘rawiond, Embenton, Pa.

WANTED TO EXCHANGE—Five lots in the clty of
Medina, thio, for toarl car; lots mre 00 hy 1607 elzght
miputes wolk from FPuoblie apre Al one block frodn
gtreet ear lne; veloe of lobs, ﬂ-m w’IJ.'I pay differ-
emee, I nny. Ao Lk .ﬂ.l:'::.u.dnr .ﬂ.l:m-cu

FoRk SALE OR EXCHANGE—IS-foot mll:u lnmnch, pro-

pelled by T H., P, doable engloe. Wil exchampe for
passline aitoiiobile. Halph Tlee, DNwaglae, Mich.

FOR SALE—Three mopey-making formulas, 10e silver.
A. Wagner, Celipa, Ohio.

PHONGGHRAPH OUTFIT FOR SALE—Consisting of Edl-
pon comeert siee machlse gelng 0-lnek dlameter wax records,
Bf-lmch brass lsorm, stand, 1 conpert records, aboal 50oof
them mre orlglon]l master fecords amd eos] B0 cach,

. reprodoeer and oomplelte oulft oest over four
huondred dollors. Wil sell sll aF part foF one thind of
original cost. Ottt 18 lke bew., Gaaraslesd. A, W,
Boothroyd, Mewbargh, N. Y.

FPRIZE WINNING White Lanpshsns H-1.III Kocke, H. C.
Rida, Tty stoek, $1.00 each. dre. L. Mumpower,
Chilllesthe, ko,

FiE BALE-—A £13 typewriter in order at $15, Also
& photographle oott.  Address, L. E. Msaitstm, Daesel,

m—b'lml m‘“fﬂ““ an hlﬂ}m&ﬂ W EREIE.
Write us if you have ar mare to invest.
Thirty FeACE sucorasin E':I:D!':I'lﬂ-:ﬂ- Ehnw & Kuwehnle, Pro-
prietors, Bank of Denlscm, Denisom, lown.

FEHEETS=Fine worklng stock. Frice®  reasopable,
Mova, Ohio.

roes Seroll Beaw, SHixdech Wooid Lathe
pet.  Beroll gaw attachment for serew cuitlng Inthe. Water
motor, Lot toals for Imon and woodwork.  John Haoltze,
213 Fourth, Evanaville, Tnd.

B2 ANGELUS PIANO PLAYEH aod musie rolls,
g0, . Hodge. Eanst Bethony, M. X,

FiOlt BALFE—fix8:inch llghining jobber, foodpower, primi-
ing poees, fﬂl}d conditlon, §AGME.  Anderson, 235 First Br.,
Batavia, T1

Fill SALE—Bngnesinm 'rrlrr. 1 cemt nlﬂ' fook. Bitwminps
aceepied.  Chas. HF-:bI:npl.-r. It. & Terus=sels, Wis.

POl BALE—A formala telling how to make ashss Baen
ae easlly a8 wasd oF el A new discovery., Puorchass this
formuln. ithen start In hnsktness scllimg It to oithera,. Priee,
£1. Address 83, W, Halbeet, Jr., Angusta, Wis,

Fik SALE—EID--<Nx7 camera, with mapkd rectllicesr lone,
'H.':_-.lu-ul.al: whifer, iripsd, two plateholders; nlmost nDew.

. H. Granstrom, Catawba, Wis _

]-"-I'I'EI. H.ﬂ.l'..E --H-I:I'I:Il.ﬁ!h II.I:IIII:I'I'I'I:II.I.I: iyl im. tires,  @ond
ardler, §176:  nleo [ Znil eerow cuttlng engles Eaches
. 0. Box [, Huorlington, Whe
THARTAME—Farn extra pin momey with poultrr, Hend T
stamp for clrenlar.  He te, Japanese, Cochine, Games
A, A&, Femm Cn., Hox &7, Delavan, Wihe

E!L\‘EE PLATING! Withoat battery. scids or mers

tuilem for making Etchlags on Steel,  Peantifael
Pietiren made 10 ooe mipute of any object AN thiee
forimuln® for 26c.  Address George L. Cook. Silver HIlL
Miford, Mass,

FiilE SALFE—U . 1. iu.m.nl. vy mocket, wire, batierles,
Fomplefe, cnly £2. J. Clarence Maguice, Macombh, 110,

FIVE perfect Bmith Prember T writers. %23 each,
Trinl allowed. Ezecuios, Fox 108, Walerford, M. ¥.

Dhniel Phiel

BALE OR EXOHANGE

WILL EXCHANGE =mall -lnel Rhmmkorf eoll  for

“Omnlgraph™ set or $2.50, didrers XX, ecare Pogular
hanice.

FOR BALE OR E".:c'n.l.rer_:r._cuamhu Tg:c N l‘:_vlbuder

Graphophone, S6-In. horm, forty-fomre records, $100M. B &
'l'hmul Rlme §o ], IHH

PLUMBERS' BUPPLIES

ull

BAVE YOU 25 to OO per
lamblag aBpd Eledm
st catabogoe, John
Grom e Avenue, Chlcago

cent. Complete line op-to-date
l nt wholesale to the blie.
rdin, 3 century ot 4502 ttnge

BLACKEMITHE

GOOD BLACEEMITHS are seatee and bl few learning the
trade.  And the smith comes Biat of all profeaslons of trades.
The smith must make the toold #rad for all from  the
pargeon o the =afe blower, by Toys Treallse og
new afeeln explalning how o work them with 76 new
methods for working all l.‘llmtﬂlt Joha, Tem rewelpts for
making :u'ur uwn o for we]llln; different kimdas
of e welding " Eully "expiained; - alss
i nul.-:h:r:'ri ml tcmfﬂl.n; cherts; Chart A r::mllin:: nll
unn-ull:nf mmil harden Chert B exploins both sclentific
and pleipn tempering to a sgandard.  All the above for
FL.00,  Valesble ssmples fres, W. M. Tor, Eldney, Ohin.

'HI'ILHT!D

WANTED—Manufactured Patented inlties to handie
nE pelling apents.  General Specially . ByrRcuBe, N, Y.

WaNTED—EPntented  specialiles o 'hl.u.dle an  eelling
agente.  General Specinlty Co., Eurr-lcll-ﬂ. M, T,

WANTED—Lathe or Clvll Engl n{umm Will glve
pord exchange. (George Thurpr: Jr., MUlville, M. J.

WANTEIN=Eegponelble party o Eamille (he  “PFharo™
iinsollne Himtlomary and Marlse Motor, & Fﬁfﬂi pEopaaliinm
for lve party; 10e stamp for chtslogue. Mhare,"" Grean-
wlch, CoBn.

WANTED—2 06 Loconsolive Fleensen 1o F.'ld'l' a 25 tl"l'lt
bk that teackes oll yoa nesd to know. 25 cepta
3. Morgan Milker, 510 Wronslng Et-. El Faso, Texas,

WANTED TO PURCHABE—A second-hand dinmend drill;

alay mome block carboss.  Adidress Z17, care Popular Me-
chanbes. S

W.ﬁ.h"‘[‘lli—h'e bay all ¢lasses of Machingry, Hodlers nmnid
oes, ete, Wrte deserihing what you have for sale,
‘;Ittprlﬂ_-. B. W, Herferth Co,, 3841 Cortlasdt Bt., New

ork.

WANTED—Hinocolars of sfandard make, In frst.class
enedition. Address 53, care P-:!pu'l.ir Hechnnkﬂ-

BOYR, H you are Interested In mechanies, electricity,
wie., wend for & year's subacelption to ““The Inter-
matlonal Tonih." Alpha Pub, Co,, Dept. K, Chicngoe, I11.

WANTEDN—Emall dymsme, abont 1 h. p, enitakle for in-
camlesrent llghting: aleo small motors. P 0. Bax B,
Hoate 5 Mt Carmel, 110,

ﬁ.‘;HTE[l—E ark coll or dymsmos for 2-eylinder cogioe.
LR . Allen, Trenton, Ao

WLH‘THn Tid RO —0ood second-hamd auto gasollne en-
gloe, & to 10 b, p. Glve priee and deseciption In ficst bei-
tep, AddRees B, B, Vadner, Tlem, Minn.

WANTED—A 2h. p, boller, In_good comditlon; have s
terele will pxchange for some. . H, Fife, K. F. I, &,
{anomabnurs, Pa.

WANTED—Posltlon a8 #ypert geoeral l"'l"ﬂﬂ]'ﬂ:lﬂnl E-. i-
Goodman, Unbom, 8. L

7
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AGENTE WANTED

}100 FER MONTH SALARY—FPald week Energetic

maw In each coumly io represent ['ln'l!l.llrur: ﬁ Estah-
lighed business, Ezpeose mopey In advance, Jalam-
bin Houose, H-T. Chicago.

WANTED—Agenis, machiniais, ieolmakers, draftsmen,
mitentbon! New aml revised edition Baonders’ “*Han

d B

of Practical Mechamled™ pow beady. nchinlag saya, ““Caa't
et alimg witheut I, Best o the kemdl. Sbop kloks,
eeeretds [roin  potebooks, roles, formalss, mosl axmplais
reference tables, toagh nr-uh!ul:uu figured b u||rl|,lhlu aEltli-
metle. Valuable Enformation condemsed im LIEECH
Price, postpsbd, 100, cloth; §$1.25, |IH.|:|:H.'I.' with dap,
Apemts moke blg profifs. Scend for st of books. H. H.
Saumders, 210 Purchnse St., BEoston, Mess.

AUENTE CAN MAKE §i0 I’EH- IJ.&‘I HlllnF apr bur
akehind gold amd sllver Jedters w lnilorg L dila ]
fronte lﬂll glazs plgns. .‘I.I.I,!.uﬁ! {"-I[I I[IIH lIIEH' l!['E'T!
I.l;r :Eu Iuﬁ.‘l directims sent with each wcder,

astrated circular, 2. H. Parclsh & '|:1.h| l:]uli
il:rl:l. MH.'I:I:I.'I- Hite., Chleago.

WANTED—Mechunles to sell our fing Une of Calipers and
Lavels, Goed pay., Addeess E, 4. Smith COo., Colom

BALESMEN WANTED=—Xuast be expeclenccd =111
power trapsmitiing, mill and factocy soppllcs. Ealary =
commieslon.  Glve age, experieoce mod referemece. L P
Grommes & Sons, Allentown, Pa.

Bl Ay WEEKLY posirively made selling and appdeting
agenta 03 #ell Hydeo Corbsn Lighting Sveteimd, OafF deiai-
BErating !}'Hr#ﬂ:l makea failire rrip-m-mlfllll-r Wantel —A& ool
man ip every vilage sl olly i the world, Begurity
Light & T:lll'k Ca,, 180 8. Tefferson 81, (hicage,

AENTE=E!N o werk -I'“I:Il[lI mllI:-r- P:"]]lrlﬁ aor 1d n-rw
patented artleles. Esch e s neeessity to every woman,
anid & rapdd =elber. Hn schemp. Hample free fo hustlers,
&, M. Young & Co., 208 Howland Elg,, ﬂll.ll:ﬂsrll

AGENTS WANTEL In every sbop and factory. You ean,
If penbltbons, earn fromm S to 8§ dollars per week In I1'ﬂ|‘|ltl.l:i:lil
to regolar iecome, selling  “Clenem,™ fhe perfect  hand
poap, Guarantead B0f o chap the hanide.  We gre ofering
apente grealer Inducosents for 1908, Wrlte for torms, o,

e M. L::mpnn:.-, 42 ﬂl.nn.lu:-Tu'- HI::I'MI;.. Raoetom, hT.ﬂFHL

AGERTS==Liunl l-l."]ll'r our L beore !.l'r:lng' wWnshhoard Hobds
ere. B0 per cent profit. &1 ln &lnoel every Lome.  Clfei-
Iare free, Samples, 108 for s'ml.ib‘t- b ageats oanly, Dae
Waldao- Trl;rlnr Co,, Warren, Ohio,

HALESMEN, %, LEBGINGEIES sl Alimple  ap lance for
Eecrl lers. Thousznds useil; r cent commisslom, snme
o recrders, A square desl peeph J, Dillom, 2202 Cass

B1.. La Crosse, Wis,

MALE HELP WANTED

WANTED-Engineers, Flremen, Ebectriedons, bMechanies,
gte. - New 20-poge pamphlet contndming qurﬂll':nr.l n=ked by
examising bonrds sent free uE.;:n r-l-|iur=-1.. Aidlress Geo, 4.
Eoller Hook Co., 460 W, e Plooe, St Loals, Ao,
Eriahlshed TETL,

UPPOETUNITIES—Humndreds of ofice, clerical amil sales
poeitions.  Information free, 58 ron will weite, staling age,
experience, and location desired. Bervice confilential. Hap-

voile, 200 Broodway, N. Y., or 1000 Hariford Eldg,

iengo.

EDUCATIONAL AND INBTRUCTION

BTUDY ELECTRICITY AT HOME—A eomplets obectrieal
eoarse nf home, contalning Jikpage deiall book, 280-page
text-book, BH :'::pcerems nnd over 10} pieces of appara-
tus. I.":'Inr coanplete, only £3.0k  Catnlogue “PE explalns
thia amil U!I'I-Ef‘ remarkable ofers, Thomas M. 2t John, B48
Kinlh Ave., New Tork, .

ARE YOU MAEING less ihan £25
Mechanieal and 2tFucidcal Dfawing
Semid for clrevlar.  Low  toltiom, Gncludineg Feee Hooka,
Denwlng Ingtrumentis, te, Columbla Cocresponidencs Beliood,
Drexel Blde.. Philndelphin. Po.

MONEY IN XNOVELTIEHE—Omr advertizers amil readers
are looking for good mew noveltles to pont on the market,
They have money for the relght Inventlons s welilty,
amusement and advertlsing nowelibes. TWhat bhawve vou

or 10 per week
taught hy experts.

tkat's goed?  Reach this Meld  theongh  “The Novelby
;ﬁ'l.'; 171-5 Washington 3t,, Chicago, Trial § monthH,
FRELE,

65000 MONTHLY easily made fitting cyeginssea.  Short,
thorough course by mall. Easily learned.  Dipboms. IH-E
d-E:Jlnli for opticlsnz. We start you. Frep “Dooklet &

telln bow. Natlomal Opties] College, 8t Loods.

LEARN THE HOT WATER HEATING BUAINESSE AND
WORE FOB YOURBELF—I teach you absolutely fres of
chnarge nnd enable pou b0 make a goeud iDeome while learn-
ing. Alen hapdy with tools mull.- bl mdmey, No eZpense,
For full Informatlon write 1S, care Popular Mechanics.

FilE SALE=I. U. B, complete drewing owtdt, gosd ns
piew, $8.00 caeh.  Address ZEY, eare Fopular Mechanies,

I CAN TEACH yon by wesil in two lessons to do perfect
lettering without a brush., . W. Gray, Greenfield, Mass,

FOUR NEW TEXTDOGKS of the International l:-:rrre-

gpondence Sehool om Electrle H-'l.l.‘lﬂ'lif“ Hlll] T.-lihﬂllf
{Ei:h.lrd F. Mokrog, 1425 Fond do Lac Ave,, ukH:.
=,

FOE BALE—Caomplets stenographic course with Interne-
tiopal Correspomilsnce Sehool, CLl take ENOHE for 1t
Boendl P, 0, ofder or cortifed check and same will B
forwarided st omee, Address H. E. Bays, Box 3, Bedford
Cliy, Vi

FiOH SALE-=I. €. % course |m Archltectural Deswing,
50 cash gein t.  Address J. B, Hazelion, 1255 Torch 8i.,
Lansing, AMich,

WANTEDR—Course In Clvll Engineerlng, or Eurvering.
Brare particulnrs. (leorge Thorpe, Jr., Alilleille, N. 1.

BO0OKE AND PERIODICALS

LET THE ENGINE do fhe work, Our new book fells
hew 1o canvert your bagsy ofF foad wagen inbe o motor
caf, of your bike Into s moiopeycle, ai moderkis oot
Bany inechanice bafld (Befr own moiof, T'Flee s DOpy,
postpaid, 20 centld o coln.  Btapley Shaw, Gabkesbhiurg, Kan.

GET A GOVERNMENT POBITION—Our book folly im-
sirucis how. Fallure 1f stwdled lm ble.  Address Frank
B. Pergande, Publisher, Whitetflsk Doy, Milwnukee, Wis

IF ITS PHRINTED-<}asDonald an supply 1t—<Domestic
bl Fofelin Blicatlong of every descriptivi—Mays—read-
Ing and recltatlen boks—Dramatle Jourpal2 sepplled b
mull, *"“Cotalogos ', M. #ept free,” Chas, MacDopald,
Weshippton 5t., Chleage, Il

ELECTRICIAN AND MECHANIC—The best elheal
neonthly magazine foF all Iotepssted In eleciclelly asnd
msechanienl work, TlHustrated working directbons for belld-
ing dyrnamos, motars, gnsoline engines, wireless telegrophy,
electroplating, olecirlesl wiriag, mechanical deawlng, aelag
toals, formltore  constrocdion, phetogeaphy, &l kinds of
mechanleal work., {me dollar yearly ;) single copr den cenis.
F. . Fraprhe, 1135 Hencon Builling, Boston, Mass.

A GOLID MINE of eas, mosey-making recipes and trads
pecrete comialnmd In ome great ook, Ten cents &llver.
L. A. BEensert, 105 Baiter Br., Buffale, N, ¥.

FOR BALE=Cyelopedlin of Engineering, Bisam, &les-
irical, mechanical. Houed In ihfes-QuEaeiers rod  obeeeo
Beather. Five wolnmes, Cost w R0, Daedl  biak
Bllghily. Are In fine  oomiblilon, Wikl #ell for $9.04,
Adilress T, T. B., Box 425, Chicagoe, 111,

FUR BALE-—=A ten-volume st Cyclopedia of Architectane,
Carpentry and Boilding, Nesely sew. Dound m half red
moeesen.  Cast 10O, WAL eell for 12006k
A. H. I, Box 425, Chleaga, TIL

FOoR SALE—Epgioeering Libeary of fwelve volumes,
Stenm. electrieal, mechanicsl. Houmd In threeguarters red
morares leatber.  UCost pew $00000, Are In excelont eon-
ditbon.  Used bot short flme. Wil =211 for 21500, Ad-
deess P AL E., F. (1, Box 425, Chieago, IIL

ACTRESRER" photos, sllesplitting song apd foke hook,
Flve pamples, 25 cents. Stap.s Art Coo, EII.l.huT.FlInu,l

FOR BALE—A thorough treatiee on Electrlelty. Covers
En!lr-r'l; flc—i.lrli:wé in nll branches. Filve volumes, Coat
¢ But eghart tlme.  Are In flne cosdition,
Wl 2210 for $00  Addresa T. ¥, B., Box 425, Chisage, 111

BTART A RUSINESS with small capltal.
felle henw, Tardlealars free. Address P W,
118 Baxfield, Cobo,

FOR BALE—Cyelopslin of Modern Shop Practiee. A oom-
lete  referemce work for machiniste, foundrymen, ebe,
Amiher binding, Fowr wolomes.  Cost 1800, WIH sell
For $,  Addreas I, ML, Box 435, Chicagn, TH.
—_— —_—

LAUNCH AND STEAMBOAT MACHINERY

Address

Ay new bhak
datwalil, Dox

HAFE AND BURE. therefore NOT gasallne., Eeonomieal
and long-llved, therefore STHEAM.  Nothin n-uu]p-]ll':-t-rd.
or umcertsln, Bullt to order to meef comditloms.  Catns

Marine I

Togae free, ron Works, M. Halsted Huu-rm,. Ohl-
EAZO,

Plegss Westlon Posuler Weskgaleg
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DEMENT

IF YoU WANT the st |oformation on cement and
concretn constructiin subseclbe for Comcrete, leadipsg cement
nnd eonerete monthly,  Sample eepr, 10 cents. BETR R,
135 Newbsrey Blilg., Detealt, Mich.

LAND FOR SALE

OIL LANDE FOR BALE—Worth the momny.
developed leasss and predioctlon, 18 1he
over  ithe Mik-Contluent  Fleld,
kla, Iox D56

10 ACRES of Irtdgntied land b Yakima Valley wil mako
Fan Eln:h. For relinble informuailon addeesas KBox GE6, Boeattie,
Wank,

—_—

(Ter un-
rlng Food anid
Chas, E, King, Tulsa,

WHAT HAVE YOIT to trada for sumn gosl Florkda Inod ¥
HIY li‘lml descripilion of youwr property, Eox 411, Weshings
tom, 1AL

23 ACRES of flne laying land, 11 miles morthwest of
Sieptford, Texss, Frice, 150 per sere, if token sooo.
i Tienmaaa, Washlngion, [

FilH HALKE-—EI peres rich lond, 156 acres timber,
ww Bnibilimg=, T-oroom howse, 1000 frolt frees.
2 mcred berrles, 10 neres whent.
Implements.  Nbeely loented.
cueh! halance mortgoge.
ali. Froe eatslogur,

WHEAT LAND In northern Colocmdo,
gere,  Easy terma  The Nicholeom Co., Dep
Ty

InTe
Hearing—
All =tock, oulrkene, eropa,
Frice, &40, Terms, £1,000
Close fo gooil markeis.  Pospes.
Chas, H. Hutler, Iddaoeee, Dol

Only $10  per
£ H, Lamoml,

MISCELLANEOUS

WIRELESS TELEGRAFHAY—Scmeihing new, hlakm
riur own lastenmends,  Ipdtrectioes, with bloe pelnts, for
maklng, =#ndlng ol fecolving apparaing &0l O PoGRIDE
of 3 cepls (oo stamps),  Addbess THEE, cape Popilap
Mechanios,

INVESNTORY icoking for paribes 0 mancfactore of
fnance thelr lnveniloms, send copr of yoar poatent to the
Inilasirial News Bureno, Ithacen, M. X.

I MAKE drawings and blueprints,

Ix Teppan, Water-
wliet, N. ¥,

INKLESS IFENS.
pemple of writing.
Biaylall, Cobi,

Bemd 10 cemts slver for thoee, aod
Addresa . W. Ostwald, Hox 116,

UREINDCE ACADEMY, Colepgeville, Po.
wories hore reekdvn meotnl, moral and
pindd Beaurifnl surcoundings ot bowest eosl.
elpal for “"Ursinnd Beaotital™

Yoang men nmd
cnl strengib
Write Prin-

ENGINEERR, FLEOTRICIANE, Mapagers or Superlo-

tendenle—DE ol ever ey 4o 00 somethlng 1o yoac Mhoe of
wirh sl get &tock; thea slt wp lale at oight, feadin

bwrikE, data, et 1.r.|-' (114 l.l:l find the informothon that woa

put you right, and E\:l ne wlser? MNext day sy,
Y1 wonmiler who oould eplghten me on thls suhjeet ™™ If
you send me two dullars 1 owill give yoo the destred Eme
tormation coreectly, and wrltten In plain langusge, or
wketehed s that you esn omderstand 1f. Am conSibent
1 cen sapply vonr wants, (@ive me a frial.  If you think

wou il wet get yonr momey's werth. 1 wlll refund 1t
Ernmprlg. Aildrers Gen, W, Hichardson, N, E,, Z1E] W.
dth Mlace, Cbhlcage, 10,

TAR A HUPRECHT CORARECTOR 1o change yoor Alisr-
antlng toe & THeesl cirrent, T8 willl charge siorage colls,
glve o ooleeleas arc for pterenptboons amd opepete disect
wurkent A ra L, Three types aml price=s.  Roprecht
Electrieal Lo, T11T Cedar Awve, Cleveland, Okls,

WIHELESS TELEGHAPH APPARLATIIG
FLIMF to QIDKLGHl,  Beparatio peEre, afe, Seio
gramp  Tor bookled of Corpestor aF Wieelesss,
Flegteleal Co,, T11T Cedar Awve,, Cleveland, Ohlo,

F28.150 FROFIT wilth an iovestment of 855 cents.  Thia
and tweniy other dollar-geiting chapiers in our blg 1000
Bok. Epeclnl (b-day reductbon. Twenty-dlve ccmits sllver.
Fostel Trading Oo,, St Hoow de Quelec, Canade.

THE BIG ROUND I.'-ll?.ll'..'l'...-.Il-. M L urﬂrl.tlfe It sazlly,
homneably aml gulekly, A 20 cept or ane  dbms,
Pogdal Trodiog O, E»I.. Lesd de Quebee, Canada

Complets spis,

WANTED=Manofscturel]l Pefented Epeclaltles to baodle
aR Bellikg Agepts, Goperal Bpecially Co., Syrasass, N, Y.

WATCH FOR FOLR MECHANICH. Leatber strap with
# Mew solld nickelold smblem of oo trade attackel, Ems
Blgm 18 a mininture dool, nnd may he ueed as o chalm

ghapm., Priee, 25 cents, postpall.  Agenfs santed in everp
faciory. Ask Tor cafalog.,  Natlemal 32260z o, Allen-
tuwn, s

ELEVATOHR SAFETY GATE IRONEZ fornished to mgents,
eontrnetors sedl clevotor bodlders. Good sgents wanted in
ull tereltory not token. A safe money-making huosiness for
the elgivg men.  Write for full perticalars.  Elder Monufaes
toring 00, Indlanapolls, Ind.

BARGATN LIET of dyrpamos, magmelss. earbotelard,
ppack colls, &te, D't nal=s [, Prices will surpree woik
Address, 38, care Popular Mechanbe:s.

FiH YOUR DEN—Polishsl, moonisd steer and huaffols
karme.  Antlgae guoe, pstods, peshistorle stome relles,  In-
diian trapplnga, 0 ercekery, Filipioo VA IS, Alagkhamn
carinme,  Elk tosks,  [Nustrated Qi=1, &0, W, Carter, ElR-
brirr, Wisa

OUTE, ERUIBER, BURNE and Coptuslens riell resdily
to the miraonlose healing cleanslag, solhlng power of
“Rargnndy Oloiment,"”  Irevents Bloosd Polesn,  Bend 26
eents for a lar ko, The Jolinson On,, Advertielng Thept..
Bouth Ambaey, M. J.

BUOREYE2-—Maort beantiful, most osefal fowl. Eugeoe
Ciwles, SBhelbgville, Ky,
FREFE FAUTORY BITER and natoral gae &1 3¢ nee 1000

cishio Feet &l Baetleaeilles, ORbona,  Welle the Chu-
mebsial Clul at Bastleaville for furiber loformatbon,

ANYBRODY AN MAKE (OO OUTS with my wlenpla
rine plelilng process; price, £17 speclmens amd particulars
for stamp, T, M, Day, Bex M, Windfrall, Iai,

MONEY-MAKING BOFE—Tells how anrone {regardless
of age. eBex, Boestion, esperfenes of present  oecmpation)
cAn BE once start & spare-time business withont eapldtel!
how 1 siscted with 22 aecd maede thoossnds: oposes) and
fascinating home or office work; 1 4HHF sogzesibona:  cinto-
lar free.  Haollis Corbin, 1374 Chestnut 8t., Phllsdelphls,

DEY BATTERIEZ—Haw to recharge them st vesy Hitle
ot eent om pecelpd of 2hHe. The seeret of making Alon-
miin Halder aml hew t0 rerut old diles, 15 cents ench, or
the three ent posipald for 40 ecents.  Address Mr. H.
Moy, Samdusky, (hio.

LK D Bind me ok 3ollar, I gasfanles nothing, bot
If ®on sbimld redive tweniy-gee or 0fty dollers, tell yoar
friemds abont §4, This i8 your Inst ehanee. 1. Momerlef,

Flavaell, ."||.1|'||.

MUEZLES, Electrleal Noveltles, FHnod-Bookn, Mechanbost
Toys, Masguerade Sapplies, Mapieal Tricks, Post Cagila,
Guone, ete. Cnotnlogus for stamp. Bwieg's, 1 Thatcher

I'ince, Decntur, 110

FOt BALE—Five Gold Mlnlbg Claima,
ine clalim showing a fine vlew o
A, Darvldeon, Sunshiee, Coli

MODEL FLYING MACHINE—HDI A Nying machine for
o cent that will . Iilreciloms. ben l.'E:II‘IH [n-u Btampaj,
J. Crawfonl, . Oo Box M), Schencciady, Y.

ARCHITECTUHAL THACER-— Homer H. Emodle, Deca-
tok, Ted. Wreile us today.

one  palepbed,
Tungsten., Iovestigpate

GOOT ELECTRIC GOODE of s kinds &t epecial 1[|~|'E-|.‘t=t-.
34.'11111 siamp for catabogae. Hatleman Electric Co., Pl iz,
1,

THE EFFICIENCY of yonr wirelees sfatlon may b in-
creaAed B30 per gl hy using Tuned Chreuall Apparigos,
Twenly rtamlard wirlsg diaggoma of tooed (ransmiiilag
and reciiving Innl:rll.llu:-lns.. G pywnlwa detall oonsirsstion
irawinga of sama, £1.00: foue ‘wieelean b Lvpebviorun o Ea Ry mi,
25, W. (. Gets, 45 N. Fulton Ave., Raltimoeve, Md, ,

MECHANIIAL DHAWINGE prepored.
assist developing Sileas.
care Fopulor Mechonics,

Wil perscnnlly
Etrletly comfldemtial. O, L. Cook,

FOLARITY TESTING PAPER—The greatest povelir in
the aleciriesl llae, Seod ten cenis for sample to H. M.
Klehols, 2§ Copgress St., Lyonn, Ahinss,

ETEEL QAROILINE BURNERS (Mew), 14dm =md 180m.,
5 esch.  Bemd for lst Mo, 8. F. L. Locas, No. 2 Fox
Bt., Brldgeport, Coon.

FOR ADD'T!IOMAL QLARNIFIND QEE RAQK OF Rany



m FOFULARE MEONANION ADVERTIBING AROTION

Increase Your Larnings

We have an attractive money-
making proposition to make to
those who would like to make

MORE MONEY.

Our proposition offers an ex-
ceptional opportunity to men
employed in manufacturing
plants, machine shops, etc.
Such men can easily make
MORE MONEY without
interfering with their regular
work.

The work is pleasant. The
compensation 1s liberal. What
others have done you can do.

Werite to us today and receive
full particulars by return mail.

POPULAR MECHANICS

Desk A...160 Washington Street, Chicago

Plesse Westios Fepulpr Woohpuiss
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Earn $25105100 a Week

e eomree of study will Mt yon in fwoe mostke 0 be o Chanfene. Anto
Hiils | "||| or Garnge  Sintage and there i @0 beiter pald occnpation Dor
pleapsnter work ||| the worl II OigF Home Stmly Cowrse By moll gives foll  in-
,.” 1etlon ||;. charls ne || i \.!. nnd  does B0 lnleffere with  your presend  occupatios,
(har graoduales ofe DECRIREIE g eipierie and good positbEons sk them, WERITE TODAY
L L L |- '-'-"""":'l temcking  with rosd proctlee ot ocar big New York Schoodl I peaferced

NEW YORK SCHOOL OF AUTOMOBILE ENGINEERS, 130 West 56th St., N. Y.

AUTOMOBILE

T can do s by perchas-
kng your chesis or paris
comfilets from wi. Wegive

MAKE YOUR BIKE A MOTORCYCLE

abemall coat by nitaching the
afickan warful.light welght
ERIE 2 F. ATTACHMENT

Fooi 1l bexia ol of osir years

‘ l.p-:rw:ﬁ':t. mn.‘:.:l..n;m of sagerisnce Iz this lina, -
m :I.n Holts to gz Wonrn beilding husdrsis
L] el any | & of thes machise aad they
1y Gipeead, m b e & sucrean, Ha-

li e bis

in snd power-
fel, Engpine s ailest snd
flinpla in cenilreclan-6- 1%
H.P. Buy s chassis foran nn
and hlrh'l- Feu mn Awoio
M:L Band Eedsy for
tomplals |nforestion and

b 1 r h.u-l:lr Fita any bicycla.
- E.l:bd.uu:mp- fior eubanlog.
HWE[EIS' E-umi 15 one cant stanipa fae new hook,
g l{-u:mjrln " T tadla aboat i
mechanlsm, core, n-p-u'rl.t.ln-n o W gt more pEwWer, slo.
Pinms make of motoreycle for W Prices on ACCISEOEINE.

MOTORCYCLE EQUIFMENT CD,
50 Laks Sirect, ammondsport, N. Y.

A MOTOR -CYCLE OR LAUNCH

a8 EMALL COST by using one of

I & few g ot wwin-
i mehile san for imle sl &
ll-rr'ﬂnla- Wil H'II Ia

whits of peivbed amd
triminel

| Achorn Babar Bajdy Chesals
Co dnboarn, Ind, Bax Mo 1R

our kbischable Oulfte. & oom-
sl ane of Fintshed Mobors xnd

) Nortae o Hatieary oo AUTI‘JMDEILEE $100 UP
STEFFEY MIPG. CO. = FREE, our large Ilnstrated Bargain

Grand ielphila Eheet -u-! slizhitly nsed Automobiles
SRR T _ showlng acourate photographs of oears
fag 1y 60 different mekes of Automohllea
. Ofered b8 lowaa §le Bend R snd
adidrees only, Wrlte pislaly to

MAKE A MOTORCYCLE

OF YOUR BIKE H, GRAHAM AUTOMOBILE CO.
at mmal| eost, bo nelngour Atech- Estahliahed 16 iira, -8 Masison St Chicsgo, T
nkila Owikl. To f ita ny |'|| 7
ol B |||||-I.::| for oatnlog. Rerd ]

it s e S $1[-D MOTOR CYCLE

laiew Eid wed ancor qevmer. 1k
Wah ihs largest ling af W a
SRLW BFE [0, [l-!:I B, Galesbarf, Kig, L;ﬂ.ﬂ'-;h:-rll'.‘-ﬂ.i: E'n::-ud "r:v.hu-

Iii the tosnlsy, s lhe ol Jrrices,
Freight Forwarding Co. 753050

Every machineg poarmnissd, We are
ihe lurgest and omly ezrlusive Maber
haonssekicld lu-lu!rul. fraem all fER 0 Lk Cyrle haiss i ths workl. Beed for
Faclfic Coast. wiils Bullding, Chicsgpoy 1501
Wright Eullﬂ.mg&‘b!. Lamulag tl.'ri remont Hlde,, Boston: 161

el oar 1M7 Catalog, Rapairs = Specialiy,
Harry B. Geer Ca., 5i. Louls, Mo,

Oalnmbls Bllg. S Franclecs) 100 Stimsen Block, Los Angeles, Metors end Castings for Lir Ships
THE LARGLSTENGN]:SNIHLWORLD l
'l{ﬁ ep QHIﬁiGO &ALTON Tralns
OnTime Between,
CH I‘E‘;‘hﬁﬂ ST.LOUIS - %HSAS CITY.
] EE-D-J'-.E_H#FII.T'DH ﬁﬁ Mmﬁ% [af-Tcin ] ‘fh B
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AUDVEETIRING EBOTION

The Street-Gar Tells—

The Trained and the Untrained Man

Side by side they sit ;—one filling an important position in the world—the other poorly paid
and discontented.  The difference between thern ia due to the fact that one man is frained—an
expert in his line of work, while the other 15 pot.

If yoo'rethe gafrafred man and want tondvance, write mo-day to the International Correspondence
Schools and learn how you can better your position—how you can have your salary raised.

You'll basurprised when vou leamn how easy
iall s, Dot mow, while it's fresh in your mind.
T'ear out the coupon, mark it opposite the occu-
pation you like best and mail it te-day. "There's
no string 1o this—no obligation on yoor part—
no.charge for the information and advice that
the coupon will bring, Isa’t your whole fulure
worth the inding out?  "Then, do If now.

Doesn't matter how old you are, where you
live or what you do—so long 88 you can read
and write the 1. C. & can E-:Ip yoo without

ur having to lose a day's work ot leave home.
{ark the coupon.

Doesn’t the fact that during November
265 students volonfarily reported better positions
aned |:|ig|'.'|e|!’ ealariet obtained as a direct result of
LC. 5. truning prove the willingress and ability
of the I C. 5, to mise your ml.n.rff' Thia s the
average number of similar successes reported
¢ every month, Mark fhe coupon NOW.

International Correspondance Schools,
Box B72 BCRANTON, PA.
lain, wiikent farther obligation on my par,

how L can gqiEalify for i larger aslary in the posd-
thon before which | linve :|1|r|.'r{t-:l. x

BuskEovper

Etenag rapher

ddrerilsrmenl Wrider

Fhew Tard Wrlier

Window Trlmmes

Ui it re Lin] Law

Timatrnior

Ulvll Berviea

Jhpmlst

Textile ML Sqpt.
setrlelan

Elet Englnaer

Neehaniral Drafiamas
Telophene Englooer
Elee, Lightlng Rupi.
Mechan, Englneer
By e e

snury Englsecr

Hudbdln
muhl::;-ﬂ“lnl-.

A

Fl:rr‘nl ural Engineer
Haakin

Mining Englineer

N

Pleasr MWemidom Fopulor Weohamfas
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Carfous Freight Locometive on the Beigian State Hallways

SEEKING THE SPEED LIMIT OF SAFETY

e ————

Electric Locomotives in Tests Develop Speed of Over 90 Miles an Hour

Special Devices Register the Straim on Rails

There was a time when, a new stretch of railway line having been completed,
the engineers of the road ordered a train crew to run a train over it at full
speed, with the idea that if no accidents occurred the track had been sufficiently
tosted and found safe, Such a time has passed. New devices have come into
use which make it possible to determine to the very letter the amount of strain
to which a piece of track can be subjected.

For several months the Pennsylvania railroad has been condueting a series
of tests along its lines to determine the relative safety of highﬂat epeed with
steam and electric locomotives.

To carry out these tests a hall mile of track was built thmugl: a rural
section. The half mile of track has a sharp eurve in the center and lies on a
stretch of almost perfectly level ground. Over this, hundreds of runs have heen
made with three powerful electric locomotives and some of the largest steam
engines the road owns, Speeds of from 90 to 96 miles an hour, timed by accurate
electrical apparatuz, have been made,

To enable the loeomeotives to attain a high speed the run: commence on
the main line several miles distant from the special track. For the half-mile
streteh, steel beams support the rails, and at the outer ende, which are a trifle
higher at the curve, are delicate gauges which measure the impact of the heavy
locomotives as they pass over it. The gauge consists of a vise through which a
plunger runs. One end of the plunger rests agmnst the upper edge of the rail
and the other end is bored out until a cup 5 in. in diameter is made. In this cup
is placed a polished steel hallof the hardest tempered steel, Within the vise is placed
a strip of boiler plate 3 in. wide and 14 in. long. One side is highly polished
and marked off by rectangular lines about 13 in. apart. This plate iz g0 adjusted
that the ball in the cup-shaped chamber in the end of the plunger rests againat the
polished surface of the plate at the point where the lines cross. Az the locomotives
E:EE over the track the arrangement of the gauges bringe all the outward and

wonward pressure to bear upon the plungers. This pressure is transferred by the
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steel balls to the poliched surface of the plates, upon which it makes indenta-
tions. It i1s upon the comparative diameter and depth of these indentations that
the experts figure the pressure on the rails. Seismographs mounted in the
locomotives measure the degree of sway in rounding the curve,

The electric engines used in the tests weigh 95 tons and are each equipped
with four 500<hp. motors. In reality the engines are each just one-half of the
complete locomotives which will he used to draw trains through the Pennsyl-
vania tunnels now under construction heneath New York city. It was considered
too hazardous to use the complete engines in the tests because of their great
weight. Only on one oceagion was the experiment tried of coupling two of the
locomotives together, and then the weight and speed drew the epikes from the
tracks as the wheels passed with a racket like the elatter of a gatling gun.

FLOWER-BOX NOVELTY IS ARTISTIC

One of the most unique as well as  the gift, savs Florists' Review., ‘The

artistic arrangements ever conceived as
a novelty ereation for the presentation
of flowers 1= the s=urprise gift bhox
shown in these illustrations. Af first
sight the box might contain only bon-
bons, with a few flowers passed through
the ribbon tied around it. The mo-
ment the ribbon i untied. however,
and the cover of the box ig lifted, the
gides fall perfectly into the shape of
a ecenterpiece, and a beautiful bouguet
of roses, surrounded by bunches of vio-
lets, greets the eves of the recipient of

ground work on which the flowers are
arranged ie a point-lace doily.

& &
il

In Colombia, South America, half
the miners are women, In hydraulic

mining they work up to their waists in
water side by side with the men. In
fact, if the women did not do this work
the gold fields of Colombia would to a
great extent be undeveloped, The wage
paid ranges from 15 to 25 cents per
day.




Shooting an Ol Well ot Chanote, Kan.

REMARKABLE SHALLOW-DRAFT
CRAFT

For the navigation of lakes and
streams where the depth is only one or
two feet, launches, although of com-
paratively large size, must be con-
structed on the most shallow lines.

Thig steam launch, which is one of an
English type of shallow-draft lannches,
is 75 ft. long and has a beam of 9 ft.

POPULAR MECHANICS

3 in. Hunning at a speed of 10 miles
an hour, with only a light load, the boat
only draws 11 in. of water. With a
load of 10 tons, at the same speed, she
draws 20 in.

GERMAN FIGHTING AUTOMOBILE

This armored fighting machine is
the latest type of rapid-firing automo-
bile in the German military service.
It iz armored with nickel steel plates

heavy enough to withstand infantry
shots or shrapnel at 1,000 ft. The ma-
chine earries 5 men, 100 1b. of ammuni-
tion and one gun, which is eapable of
shooting a distanee of 22,000 ff.

The

Rapld=Fire (Jus Auts

weight of the automaobile is 7,000 b,
and its Epeed from 30 to 45 miles an
hour,

& &
* L 3

The 130 miles of street railways in
St. Petersburg are all to be equipped
with electricity within the next six
Years,
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THE CAUSES OF MINE DISASTERS

Deadly Jases Lie in Walt for Miners— Perfect Ventilation and Continual
Watchfulness Necessary —Carelessness and Greed of the
Ignorant a Menace—22,000 Killed in 17 Years

By Fruncls M. Bezzell

Muny stories have been written about
a lump of coal, in which the reader
has followed its travels from the mo-
ment the miner struck his pick into the

task of wresting it from the earth to
make warmth or steam for mankind.
If it were really animate, how many
stories it might tell of disaster, in

fFAIRMONT COAL CO.

%" MONONGAN MINE NO.8
I Ll el -: G .- I. i

Entrance to No. 8 Shortly After the Explosion

seam it wae part of, many hundreds of
feet underground, and in the aunthor’s
fancy it became animate, until after
many experiences it at last found itself
in a scuttle before a fireplace or stove
in gome quiet, peaceful home, far dis-
tant from the depths where its first
knowledge of life wae strife, misery
and ﬂmﬁi

Few people stop to think when they
tose a lump of coal into the fire how
many livezs may have been lost in the

which it saw strong men, hopelessly
struggling and praying for a breath
of fresh air, die in agony in the deep,
dark holes under ground.

From the year 1890 to the close of
1906, 22,840 men met such a death in
the eoal mines of the United States.
Not sinee 1897 haz the annual list
numbered less than 1,000, and each
vear the number has grown larger. Im
1906 the fatalities were 2,061, and
1907, when the figures are all in and
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compiled, will number more than that.
Notwithstanding the added precautions
taken and the new safety devices in-
gtalled, the climax came when, in the

course of but 19 days, 759 men were
killed in four awful disasters which
have appalled the entire country.

The first of these was in the Naomi
mine, Monongahela, Pa., 30 killed ; the
gecond, Monongah, W. Va., 398 killed ;
the third, Yolande, Ala., 81 killed ; the
fourth, Jacobs Creek, Pa., 250 killed.

All four disasters were caused by the
explosion of fire-damp and coal dust,
but the canses of the explosions them-
sglves are not known, nor what atmos-
pheri¢ conditions, in or out of the
mines, caused them to oecur when they
did. All that the best mining experts
in the eountry have been able to do iz
to state their beliefs. When all is said
and done the fact remains that some
of the best-equipped and best-managed
mings in the country have been the
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ones to suffer disaster, and experience
seems unable to cope with the condi-
tions noted.

Some of the experts who made in-
vestigations believe the explogions were
partly due to climatic conditions. They
remark that the catastrophes oceurred
at about the same hour in the day, in
p zone of certain altitude, in about the
same longitude and under other similar
conditions,  They suggest, therefore,
that if the air forced into the mines by
lans were gathered from a higher point
and treated to remove impurities, the
accidents would be lesa numerous.

In all the mining districts of the
British Isles thiz important factor in
the protection of the men, who seldom
seg the sunshine, is given more serions
congideration than in most countries.
Reports are izsued every day, as weath-

A Maln Entry

er reports are issued by the T. 8.
Weather Bureau, warning mine super-
intendents of sodden  atmospherie
changes and advising what eautions
ghould be taken to meet such conditions
successfully, These reports are pub-
lished daily in every English newspa
having a circilation in the mining LEFEE
tricts,

This brings ue to the subject of ven-
tilation and the different death-dealing
mine gazes. To obtain proper eireula-
tion through the mine one shaft must
be constructed by which the warmer
and lighter air can ascend while the
cold air rushes down another shaft to
take itz place. The ventilation must
also be so arranged that as many inde-
pendent ventilation districts as pos-
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EBleciric Mine Locomotives

gible be provided with separated air-
currents. Especially must each “lift”
of workings, which is the term for all
mine workings connected with, opened
from and mined out at one level, be
supplied by the shortest way with the
necessary {I1:I.I]|!It!t:|- of fresh air. This
i2 in part accomplizhed by building
doors or hanging heavy canvas curtains
across the levels at intersections to
turn the currents of air toward the di-
rection desired.  Within the separate
“lifts"” of workings the air-current must
always be ascending, except in cases in
which the descending currents are net
used for further ventilation purposes,

The four dangerous mine gases are
light carburetted hydrogen gas, called
fire-damp; ecarbonie acid gas, called
choke or black-damp: earbonic oxide
gasg, called white-damp; and after-
damp, the result of a mixture of air
with the oxygen burned out by an ex-
plogion of fire-damp, and a little black-
damp.

Fire-damp is the most dangerous. It
issues from the pores of the coal and
from seams in the surrounding strata.
Sometimez it will burst forth from
cavities in the rocks like steam under
preesure, filling the excavations go
quickly that the miners are enffocated

before they can get away from it. When
pure, or nearly so, it is not explosive,
but the moment it mixes with the air
it renders the whole surrounding at-
mosphere 20 combustible that when it
comes in contact with an open light an
explosion is inevifable. This gas is
only one-half the weight of air and
seeks the higher levels. The prinecipal
object: of modern ventilation is to re-
move this damp by air currents, or to
g0 dilute it as to render it non-explo-
sive, lixperiments have proven that
fire-damp and air just below the ex-
plmtne pumt becnmmes 1.=~:p!1mut1. when
suddenly compressed, as by the dis-
charge of a heavy shot, a sudden and
extensive fall, or a heavy explosion in
adjacent workings. To this end in all
European mining countries regulations’
have been made forbidding the use of
euch pxplosives as are known to be the
most liable to ignite fire-damp, and
]Emitirtg the amount used in any |;=.i|:|g!g_-,
charge.

The only safe and sure detector of
fire-damp iz the zafety-lamp. The flame
is surrounded with a sheet of iron-wire
gauze having a mesh of 784 holes to
the square inch. Thiz 18 guch a good
absorbent of heat that the flame in con-
tact with it could npot readily pass
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Emergency Hosplial - 300 Fi. Undergroamnd

through and ignite the damp. The blue
flame which burns in a safetv-lamp the
moment the atmosphere beeomes filled
with firesdamp warns the miner of its
presence and the danger whie h threat-
ens him.

Black-damp iz detected by wutc]ung
the flame of the lamp. Whén the air
i8 filled with black=damp the light burns
dimly, and will sometimes be nearly
extinguished, This gas is produced by
decaving organic matter, by the breath-
ing of animals and men, and from the
combustion of all substancez contain-
ing carbon, It is dangerous to breathe
air containing 8 per cent, and lights
are extingnizshed at 10 per cent. Be-
ing 11 times the weight of air, i finds
the lower level: and requires powerful
currents to remove it The reazon of
its injurions‘effectz iz the close affinity
between the oxyvgen and the earbon,
the lungs being unable to separate
them. Thiz i why the miners speak of
it as choke-damp.

Now comes its one redeeming fea-
ture, The presence of one-seventh of
this gas in an atmosphere of fire-damp

will render it non-explosive. This in
mining language is called “damping
the gas,” and arguments have been ad-
vanced that if it were not for the black-
damp present in the extensive waste of
collieries, where fallz of rock have made
ventilation almost impossible, the whole
of the abandoned workings would be-
come a dangerons magazine of explo-
give mixture. Thus it is seen that
black-damp is the lesser of the iwo
evils where ventilation i3 impossible.
White-damp, cauzed by the combus-
fion of wood or mﬂl, is not often ac-
countable for serious accidents, but
when it does exiat in large quantities
it 18 the maost dinumus of all mine
rases a8 the canse of the Lind of aeei-
dents which kill a fow miners here and
there, but do not extend to the en-
tire workings. Very little experience
15 necessary (o detect fire-damp with
the safety-lamp, and black-damp quick-
ly makes itz prezence known by quench-
ing the light. But a miner rmg_,ht efl-
ter an atmosphere vitiated by white-
damp and  fall insensible before his
lamp gave any indication of danger.
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Mine Ambulance Car for Injured Minvers

It iz detected, by those who have had
experience with it, by its peeuliar
sweet odor.  Three per eent of it in
the atmosphere of a mine will canse
death,  Whenever the smell is de-
tected it is time to retreat to fresh
pir. One voluome of it to seven of air
will become a masg< of Hame when 1g-
nited, but the explosive force iz small.

After-damp is the resultant mixture
left after an explosion of fire-damp,
and containg about 7 parts of free nitro-
gen to 1 part of carbonic acid and 2
parts of steam. DPractically, as before
stated, after-damp iz the air with the
oxvgen burned out by the explosion,
mixed with a little black-damp.

The instruments used to determine
whether or not the ventilation of a
mine 13 sufficient are safety-lamps of
different types, used for detecting the
presence of gas: the anemometer, the
harometer, the thermometer, the hy-
drometer and the nﬂter-gﬂugr' The
first of the “meters™ 13 an instrument
for measuring the veloeity of the air
current ; the second detects changes in
the pressure of the atmosphere, cansed

Liv the movement of the ocean air which
aurrounds the carth: the third meae-
ureg the variations of temperature, and
the fourth iz a combined instrument
for determining the amount or pro-
portion of moisture in the air of a
mine, so 4% {o ascertain its density and
capacity for heat. The latter instru-
ment, however, is only used for fine
seientific  experiments.  The  water-
CANGE MOASUres 1 bz pressare or foree
L\:pemled on every unit of surface of
the area of snetlnm to create the ve-
locity and overcome -the resistance to
currents of air.

Ventilation is produeed by fans, fur-
naces, displacement machines, ateam
Jots, H1L exhauvsts from undergronnd
steam engines, and sometimes, in case
of accident, eompressed air. Falls of
water have also been used in shaftz to
start a current of air after accidents.
All these appliances practically explain
themselves. The fans foree the air
into the mines: the furnaces placed at
the bottom of the mine, in the MBS
hetween the two shafts, heat the air,
thus forcing i1t upward ; and displace-
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The Yeniilating Fan

ment machines achieve the same results
by drawing the air away =0 more must
take its place. All motion creates air
currents, therefore the action of steam
jetz and fallz of water iz explained.
The difference in the volume of air
needed must necessarily be judged by
the time of wyear and elimatic condi-
tionz, =0 it becomes necessary to watch
elosely overy atmospheric change, The
anthracite mine law calls for 200 en, ft.
of air per minute for each employe.
Allowance must alzo he made for ani-
male and lights. In a mine whers 30
mules are at work and 300 lamps are
burning an additional 65,000 eu. ft.
per minute i necessary.

Poor ventilation i= not always re-
sponsible for mine disasters, Side by

side with this menace to human life
walks the ignorant, obstinate miner,
who refuzes to adhere to the rules gov-

When the Boof Falls
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erning his part of the work. By care-
lessness he holds the lives of his com-
panion workers within the hollow of
his hands. If he i1z working in a mine
where 11rﬂ—ﬂmnp is prevalent, and his
safety-lamp iz extinguished by some ac-
cident, he has orders to return to the
surface to relight it. But that takes
time, and time to him means just so
much more money. “What's the differ-
ence ?” hesaystohimeelf. “It won't cause
an explosion to light it here.,” The
next moment the naked flame may have
caused an explosion, and he with hun-
dreds of others be fighting a losing
fight for life. A day or so later the
Ek]'mrts arrive to trv and determine the
canse of the disaster, This is only one
example of the fatal resulis of care-
leasness. It may be a naked flame, or
it may be an overcharge of powder, de-
liberately used by a miner who thinks
fo gain hﬂ.r the extra amount of coal dis-
ldged.  Snoner or later the result is
disaster, and mn_gmzmg this, laws have
been enacted in some ma]apmduemg

dﬂ}mtril-!ﬁ making such carelessness
criminal, whether disaster results or
not.

One of the longest wirelese messages
ever 2ent under similar condifions was
received at the FEiffel tower station,
Paris, from the warship “Kleber” at
Casablanca, Moroeco, 1,174 miles away.

R S ————

Ashestos gheets are being instituted
under the mattresses of sleeping cars
on some of the railways of the United
States to shut out the heat from the
radiators underneath,

A novel method of pumping liquids
from bore holes is by means of an end-
less rope, somewhat after the fashion
of the chain pump, only in this case
the liguid to be raised iz absorbed hy
the rope and squeezed out between roll-
ere at the surface, says Mining Science.
Az the tope is in balance the only
power required is to overcome frietion
and raige the liguid,
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GAS POWER TO RUN GREAT
STEEL PLANT

The machinery of the greatest steel
plant in the world, now under construc-
tion near Chicago, is to be driven by a
gas power plant which will be the larg-
et in the United States, and one of
the largest in the world. To drive this
machinery it is estimated that fully
100,000 hp, will be required. Sixteen
Iast furnaces and 1,200 coke ovens of
the by-product type will constitute the
gas plant, the company believing that
by-product coke will be the best for
the purpese. It is impossible to de-
termine at the present time the amount
of gas that will be thus obtained, but
it will be many millions of feet daily.

The gas engines will be gigantic in
gize, Many of them will be of 3,000
hp., each of which will require a build-
ing 100 ft. wide. The estimated cost
of the etee]l plant iz $75,000,000. Such
a gas plant will also cost millions,

OPERATING TABLE FOR HORSES

On the roof of the largest hospital
for horses in the world, which is located
in New York, is a sun parlor. With-
in its pleasant confines the convalescent
horses bask in the warm sunshine with
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the selfsame enjoyment felt by human
patients in the sun parlors of hospitals
for ailing mankind.

In the room below is the operating
table shown in this illustration. 11 is
a great steel frame which revolves like
a wheel on an axle. The horse fo be

operated upon is led to the frame and
securely fastemed by strape and padded
bars. When all iz ready, and the anes-
thetic administered, the frame is swung
into the position most convenient for
the operation.

— . e o i

NEW AUTOMOBILE SEAT

A feature of one of the new 1908
automobile designs is an extra zcat for
a mechanician. This seat is fastened
on the foothoard of the sutomobile and
can be folded up when not in use, The

ﬂplrlﬂng Table in New Vork YVeterimary I'l.-u;l#ﬂ.l
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seat was added as a place for the chaunf-
four when the owner wishes to drive
and the ear is crowded,

ICE BOX WITHOUT ICE

The modern kitchen refrigerator has
been reduced to a seience.  There iz no
longer any need to hang out cards or
watch for the ice man; no spoiling of
foud because the ice melted away too
fast : no cleaning of slime or

POPULAR MECHANICS

fix up a basement room as a eold stor-
age for large supplies such as barrels
of apples, jars of butter, sacks of pota-
towes, ete., which are now impossible to
keep in the average residence.  In many
families the saving effected by purchas-
ing suppliez in guantities instead of
from day to day would be enough to
pay the entire cost of operating the cold
atorage svatem ; if not, the amount for-

merly spent for iee ceriainly would.

stopping of the waste pipe,
because there is no dirty ice
to melt and no water to get
rid of. There being no ice,
all danger of typhoid germs
coming into  the houze
through that medinm is re-
moved, When one begins to
count the inconveniences in
connection with the use of
ice in the honsehold the
number is surprising,

In our Januwary number
gome of the labor-saving
features of electrical hounse-
hold utilities were dezeribed,
but none of them were self-
Lriin;_r each required start-
'm;: and more-or less atten-
tion afterward. The illus-
tration shows to what per-
fection amd simplicity a
small cold storage '-1.‘11_1_*"1
has now been brought. The
outfit consists of an electric motor
belted to a pump, which keeps a
eooling solution moving through a set
of pipes which are plnwd in the re-
frigerator.  These pipes are similar fo
the gteam or hot water radiators in the
living rooms, only they eool instead of
heat the apartment. The machine is
entirely automatic, and constantly
maintaing whatever degree of cold is se-
lected, The moment the thermometer
riges above that point the ninchine staris
up of itself and works until the apart-
ment iz sufficiently cooled ; then it stops
of itself. The whole affair is so simple
az to require practically no attention,
pxeepl an oceasional oiling which iz no
more difficult than to oil 2 sewing ma-
chine. At trifling expense one can also

Resldence Cold Stornge Outiit

Such a plant takes little room, ean he
placed out of the way in the basement,
does not cost a great deal to install and
lasts for many yedrs,

QUEER PRA.NICS ’DF WIRELESS
TELEGRAPHY

The gueer pranks of wircless teleg-
raphy when conditions are not just
right have been exemplified at a Swiss
Marconi station, where a variety of
messaEes ot iutumlw! for that station
were received from all parts of Earo

A snowstorm put the St Gothard
gtation out of ecommission, and a tem-
porary station wa= erected in oo valley
ab the foot of the Dent des ,‘I.Tnn:h-.-i:, the
receiving appatatos being fixed on the
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pummits of two pinnacles of rock in-
gtead of the wsual poles, Wheno the
operators attempted to communteate
with the Righi station they were unsie-
ceskful, but were swamped with mes-
from nearly every Marcon sla-
tion in Europe, in Fnglish, French,

."'.'lll.'I':'-

Italian, German amd HKuossian,
TERRIFIC LOCOMOTIVE EXPLO-
SIOM

By the recent explosion of an engine
on the Northern Pacific railway
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Scene Immedintely After the Explasion

Mace, Idaho, three men were killed.
The body of one of them was thrown
into the yard in front of his mother’s
]‘l['lllh['* which the train was slow |1. TaLss-
ing when the accident oceurred. The
force of the explosion was terrific, as
can be scen by the illustration. Part

Blown zoo Ft. Up Mountain

of the botler was blown 300 ft. up the
side of the mountain,

VIOLINS AGED BY ELECTRICITY

A noted violinist and violin maker
believes he has discovered a method for
giving, by the aid of an electrical ma-
chine, the same qualitv of tone to a
violin that age has been credited with
providing, The theory of the violinist
i5 that it is not the age of the violin
which really gives it its mupnrlnr tone,
bt the amount of “bowing” or vibra-
tion it has received. By the use of the
electrieal machine the vielin 18 éx-
pected to get as much “howing™ in 30
days az the same instrument would re-
ceive in 50 vears of ordinary uze. The
details of the machine, which works
the bow across the strings with almost
human toueh, are as yet a =ecret.

e
The Argentine Hepub]u 15 planning

to hold an exposition in Buenos Ayres
i 19110,
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The above wiew and that on the l:lpFl:Il“:ﬂ
Hampton Roads just befare the sailing o

the Amerlcan Armada.

Coppeighted Haf iy

hatagraph taken at

page are from one
he mosquite flest of

THE STEADY GROWTH OF THE U. S. NAVY

Although the average American
would fight the moment his patriotism
were questioned, very few realize how
much or how little the Navy is grow=
ing or how many or how few fighting
machinez are being constructed. He
reads in his morning paper that the
keel of a great ship is about to be laid,
or the 'Iuﬁr of another launched. For
the moment a glow of satizfaction is
felt and then the incident is forgotten
in the stresz of business or other cares,

Only when such events as the sailing
of the Battle Fleet for the Pacific are
taking place does the American seem
to be alive to what iz oceurring., For-
eigners coming to this country, espe-
cially the English, are struck with this
seeming indifference and eannot nnder-
gtand it. Later, however, they see be-

hind it the patriotism which remains
darmant when “it is to tallk,” and comes
forward when “it is to fight.”

There are at present 28 ships build-
ing for the 1I. 8. navy, against 22 a
year ago. They comprize the battle-
ghips  “Miszizeippi,” “lIdaho” “New
Hampshire,” “South Carolina,” “Mich-
igan,” “Delaware” and “North Da-
kota" ; armored eruisers “North Caro-
lina” and “Montana™: seout cruisers
“Chester,” “Birmingham” and “Sa-
lem™; & torpedo boat destroyers, and ¥
submarines. The battleships “North
Dakota™ and “Delaware” are of the
“Dreadnaught™ class, with a displace-
ment of 20,000 tonz. The other bat-
tleships have a displacement of 16,000
and 13,0000 tons. ‘
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Edwiz Lavick Naw York

stean launches are Bearing tha Aj:lrrﬂrala and sther naval officers to the President’s yacht,

the *“Mayfiower,” seem at the right

DECAY OF PAPER DUE TO BAC-
TERIA

German scientists, after devoting
deep study to the question of the decay
of paper, have Tound that bacteria s
the chief enemy to be met with in the
preservation of valuable books and
manuscripts,

The browmsh spots which appear in
old books are really due to the ravages
of - bacteria. The hm destrover is es-
pecially fond of s’mre!n material, and
its propagation is pmmntnl by -'Inmp
It has been well understood that damp
produced dizeoloration and decay, but
the share of the mierobe in the opera-
tion has not hitherto heen suspected.
Waorking shoulder to shoulder with the
bacteria I[TJIEEuruiu;_{ hacteriaites have
Fl!ml]l‘h"l‘q} is the tiny fungus or mold,
which is responzible for gray and black

marks upon old papera. In spotting
the surface the fungus helps to break
down the fabric and hasten the process
af its destroe Emn

PROPOSED WHHDEEE WITH
RADIO-TELEGRAPHY

The report comes from Paris of a
deviee which will enable an operator in
a distant station to eontrol with radio-
telegraphy the explosion of mines, fir-
ing of rockets, steering of lurL:eﬂum: and
other military operations. The prin-
cipal feature of the reported econtri-
vance 12 what is called an antomatice
telegraph. Over it comes a radio-tele-
gram from the object being operated
upon, which notities the operator
whether or not he has suceeeded in sef-
ting the mechanism running. - The
radio-telegram iz received on a hand
of paper through a Morse receiver.
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A rotary pump mounted on the rear of an
autamobile and belted to the flywheel, Used
Instead of hand pumps for pumping out the
rmanholes of eleciric light conduits in New
York City.

THE FIRST AMERICAN GRAIN
MILLS

People the solitude this illustration
shows “with the Indian squaws of a
hundred vears ago and vou have a typi-
cal Indian grain mill in full action.
Clote to nearly all the springs of the
western states, whether they be located
in fertile valleve or among mountain

aks, can be found these pecunliarly
wllowed stones.  On them the Indian
squnaws ground the corn and other

MECHANICS

grains with whieh they fed their bucks
when on the warpath or following less
savage pursuits.

—

EAST RIVER TUNNEL STOPS
CONJESTION

The Brooklyn bridee crush which
has for years been the wonder of all
who looked wpon it from the out-
gide and the despair of all who had
to become part of it, iz over, ac-
cording to those who had tried nightly
to regulate it. On the first day the
subway” tunnel under the Hast river
was opened 140000 passengers went
through the tube. That means that

140,000 less people crossed the bridge.

e = i A——————

CONCRETE DOME IN MOLD

Thiz concrete dome, with the forms
or molds still in place, iz part of the
roof of a beautiful chapel in Los An-
geles, Cal. The dome 12 32 ft. in di-
ameter and about one-half that height.
The ribs of the form were first set, and
then workmen placed the zhort boards
in place az the conerete was poursd in.
At certain points the outer and inner
forms were fastened together with }-in.
bolts. The concrete 18 5 in. thick.

[ | T

An electric forge designed for sharp-
ening drills is being tested in one of
the South African mines. If it proves
successful drills will no longer have to
be carried to the surface for sharpen-
ing.
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The difficult problem
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One man’s repair bills are excessive,
while another gets an equal mileage

of designing a mine
pumping plant of the
small dimenzion required,
becanse of Limited space,
and yet Lalmh]r- of mak-
ing an impression upon
the .immense inrush of
water, has been solved in
an English mine by the
use of electricity and
high veloeity pumps.
The two shafts in which
the pumps are being used
are ::-inl_'l.' 2 1t. ]I::-' 6 fr. in
dimension,

This illustration shows
one of the pumps, driven
by direct-connected mo-
tors, capable of deliver-
ing 4,000 gal. of water
per minute to a height of
A5 ft. On reaching a
:h-']rl:h of 278 ft. two of
these pumping sets are
joined in a series,  To-
gether they can deliver
the full quantity of 4,000
gal. per minute as high
ag TH) ft. The pumps
rest upon earriages of
giruetural iron which run
on rail: having a gange
af G T 6 in,

The weight of the
pump, complete with mo-
tor, suction and delivery pipe, suspen-
sion cable, E'||'|:t]"il_ cable and its own
column of water is about 75 tons.

L I

WHAT I]'ﬂEE IT COST TO RUN
AN AUTOMOBILE?

—

It wounld appear as if thiz simple
query were susceptible of about as many
shades of answer as the famouns one re-
marding matrimonial ventires, says Au-
tomaobile, Tt costs one autoist several
hundred dollars for tires alone in the
course of a vear, while another finds=
that he spent but a fraction of that
amount to cover almnat the =ame dis-
t.E.I.:I'H'I_' 11]“][':' 'l.'l:.’r:.' !-'i.]ll”ll!' {'jl"-l'11l]1.'~'|.:1rll:‘i!?4.
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and more Lu;rn.nuz:nt out of his at a
cost hut rh"ldl'. in excess of what he
would have had to pay to keep a horse
in oats and shoes during the same time,
and the queer thing about it all is that
frequently the various earz have been
maintained under rather similar condi-
tions. The carefully itemized accomrsi
of the Californian who spent almost
half the first cost of the car in main-
taining it the first year finds itz an-
tithesis in that of the autoist who ran
his car for two vears for little more

than $100.

oy &
L L

England haz just laid the keel for
its sixth “Dreadnanght.”
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A |ecomotive on
passenger and goods traffic.

CHARTS FOR AIRSHIPS

From the action just taken by the

French Aero Club it seems that air-

ships as well as the ships that ride on
the sea have to have charts and maps
to point out obstacles and show a clear
path ahead. A series of maps are now
being drafted, and for this purpose a
vast number of documents have been
eollected. The first chartz will zhow
the position of telegraph wires, over-
_ head eables and all dangerons nrh.‘-i’mrlﬂﬂ
which might be struck by a™balloon’s
guide rope at night. Many overhead
cables convey enrrents of 20,000 volts
or more, and contact with such might
mean dizaster to balloon and eccupants
when landing.

LOCOMOTIVES TURN THEM-
SELVES

The operation of changing the direc-
tion of a locomotive on a turntable is
one which always attracts the attention
of the passerby. ‘To the hostlers or
helpers around a roundhouse it iz only
a tedious routine which happens every
time an engine comes in and goes out.
(iasoline engines and electric motors
have taken the place of manual labor
in pushing the table with itz tons of
weight, in the larger places. These
mechanical powers have reduced the
cost of operating a turntable by hand
from about %15 per 24 hourz to 25
for turning 400 locomotives.

Now a bright genius has thought of

a rallway belonging to the

= g by

Maharajat of Gualior.

it is wsed for

a method the expense of which is =o
small it ean hardly be estimated. It
consists of a compressed air motor
placed beneath the turntable and oper-
ated from air furnished by the air-
brake pump on the locomotive being
turned. Connection iz made between
the engine and the motor with a pip-
ing and hose. An air pressure of 50
Ib. will turn the locomaotive, and as
the turning is all done in two minutes,
the amount of steam uszed to work the
pump iz too small to reckon.
A —

The London Times sava that the
work of pioneers in color photography
has reached a ppomising stage and that
a plate is now on sale upon which a
fairly =atisfactory heliochrome trans-
parency may be made with one ex-
posure, and with little more trouble
than an ordinary negative,

LARGEST METAL PLANER EVER
MADE

The largest machine for planing
metal, and one of the largest machines
in the world, has been built for a Pitis-
burg iron works. This gigantic tool
planes great slabs or beams of steel with
less fuss tham an average carpenter
makes in planing a 6-in. board. The
total weight 18 845,000 Ib. ; the table is
60 Tt. long with a stroke of 30 fi.;
height, 35 ft. ; between uprights, 14 fi.;
driven by five electric motors ageregat-
ing 207 hp.—sufficient pov=r to run a
large factory.
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LARGEST METAL PLANER IN EXISTENCE

Eighty=flve Men Groaped on the Blg Machine
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CLOCK MADE OF STRAW

Thiz clock, made entirely of siraw,
is 25 in, square and stands 66 in. ]u--'I:
The figures, dial, pointers, I'_I{'I'I-IE'I_‘IiI.I.'I'It,
even the clockwork itzelf, are consfruci-
ed of this material.  The elock is
wound up and the pointers on the
dial set by pressing a button. There
are no springs used.  The complete
clock, composed of many thousands of
straws, weighs only ¥ oz, It was made
by a German Fllfwmuher who worked on
it 15 vears during hiz leisure hours.

WRECK IN WHICH MANY WERE
KILLED

In this tangled mase of passenger
coach and engine occurred the major-
ity of the fatalities which attended the
appalling wreck on the
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met death, The disaster was one of
the worst in England’s railway his-
tory.

ONYX IN THE ROUGH

These two illustrations show onyx
ag it is taken from one of the Mexiean
quarries and the same material turned
out in the rough on a eommon iron
turning lathe, as half-round spheres to

Mexican Onyx

cover eleetric light bulbs,  This prod-
uet when not more than § in. thick is
somewhat transparent. 1t is only re-
cently that onyx haz been ‘mined in
snch large pieces.

Gireat Western railway
at Ici}nI'vcr'un--l.nllz"n 'I*ng-
land. The ]mﬂh-ﬂt Cor-
ridor coach hhnM: m the
center of the illustra-
tion liez on I:Jp of the
locomaotive. To the
right is the debriz of
the engine tender, the
running hoard of which
12 completely  buckled
1y Just l1r!_ﬂ1T|d the
caoach 15 the remains of

the mail car, in which
gix poztoffice  officials

Smash-up on Engllah Eaibwey
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Coplay, Po., Piant Where First Cement In U. 5. Was Made

WHENCE CAME AMERICA’S FIRST CEMENT

By Wm., J, Richardson

When the history of the cement n-
dustry is written mueh space must be
devoted to the Lehigh region of north-
eastern Pennsylvania, where, way back
in 1850, a *“Pennsylvania German,”
who had heard that the mighty pyra-
mide of Egypt were made of rock
ground up and baked into huge blocks,
began experimenting with the rocks
which cropped out of the ground near
his home, dnd finally founded a busi-
nezs which now, from a narrow strip
of land along either side of the Lehigh
river, furnishes over 60 per cent of the
world’s supply of the material which
in these daye 12 becoming so extensively
used in every form of building opera-
tion.

Here, within a belt less than a mile
wide and about cleven miles long, near=
ly 20,000 men are employed every day
in the vear, turning the cement rock
into the ordinary forms of cement and
combining it with limestone to form
Portland cement, which takes its name,
not from the Maine city az generally
is believed, but from the little town of
Portland, Pa.

Ag in the steel industry, =0 with the
cement business, the chemist plays the
most important part. Portland cement
18 gimply a combination of argillaceous
limestone with the natural eement rock,
but there are some seeretz in the com-
bining process to be goarded. and the
cement magnatez surround their mills

with an almost impenetrable veil of
mystery. No stranger is allowed to en-
ter, and even a near approach is met
with a forcible protest, to be followed
with a strennous ejection should the
wanderer venture foo near,

In the early days of the industry the
processes were crude in the extreme.
The rock first was baked in huge
“dome” ovens, much like pottery kilns
in appearance and eonstruction, and
then ground in millz ron by horse or
water-power.  Nowadays, once the rock
is hoisted from the quarries, everything
is done antomatically. Machinery con-
veva it to up-to-date roasters, from the
roastors it 18 earrvied to the erushers,
and from them it goes to the stock
houses and into barrels without being
touched by a workman.

There is much of the romantic in

Vertical Cement Kilne
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the development of the “Cement Belt”
from a farm land, none too rich at that,
to a teeming valley filled with laborers,
gkilled and unzkilled. Farmers who for
vearas barely succeeded in making
enough from their farms to meet the
mortgage interest snddenly found them-
selves rich beyond the most extraordi-
nary flights of their imagination. Bar-
reén, rocky soil, upon 'urhmh the wild
carrot, the goldenrod and the Canada
thizstle were the most prolific erops,
and where the tiller of the =0l more
frequently than not dammed the rocks
which were to prove his fortune, sud-
denly became worth hundreds of dol-
larz an acre.

A Poor Farmer Received $ioo000 for This Quarry

One of the accompanving illustra-
tioms shows a limestone amd  cement
rock quarry—the two kind: of rock
often lie but a few feet apart—Iloecated
on g farm of 157 acrez, for which the
owner received 2100,000 in epszh. For
the honest, stmple-minded old man put
no faith in promizez or checks amd de-
manded spot cash, and he had to fecl
the gold i his hands before he would
gign the deed. And when it came to
h!gl““"" TI' {44 i[[‘!’ll I:! 15 l'_"l'lﬂl[] 'I.'lltl' "|'HHII|I!
not attach her name until she was as-
gured a new dress, and the dress she
was given before the 1||'1] WiE CONsIT-
mated,

But the era for 'Eu;..}h prices for ce-
ment land iz pazt. No longer will :
‘ew acres of the rock elevate a man
from shanks’ mare to an automobile,
The average price paid for a property
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containing the deposit so much in de-
mand is now about £300 an acre, al-
though there are many tracts which
the big cement companies have not se-
cured because the owners are holding
ont for more money. Probably the
present owners and their gons and
grandsons will own the land before it
12 =old, for it i& =aid that the manu-
Facturers now own enough land to sup-
ply the expected demand for a half-
century to come.

The cement belt has been so thor-
oughly defined that a map shows its
sinuous  windings as clearly as the
courges of a river.  Bevond its confines
no cement exists that has a commereial
value, The deposits of cement rock
geem almost inexhauvstible, bot there is
an appreciable lack of the right kind
of limestone, and a man who owns
land wpon which there iz a goodly
quantity of argillaceons rock need have
no fear of the wolf ever howling about
his door.  Today much |]I:I1l_"-\.|:[l|!:|i:" 15 he-
ing brought to the Lehigh region from
diztant points, and it is said that a for-
tune awaits the man who can devise
some method by which ordinary lime-
gtone can be made to produce n:qual -
snlts when fused with cement rock
as the sort that now is used.

What titanie convulsion of nature
threw up the two ridges of rock, some-
timez elose together, sometimes with
one superimposed upon the other, no
one knows, but it apily illustrates what
fortunes dwell upon the hazard of a
dic and what Fate had in store for the
one man who dared to put it to the
touch to win or lose it all.

—————

SHIP BUILT TO CARRY SUBMA-
RINES

A report Trom DParis states that Ja-
pan is having constructed by the Max-
ims in France a new type of ship the
cxpress purpose of which will be to
transport submarine boats to the scene
of battle, The submarines will be
efowed away in a tunnel traversing the
hold of the vessel, and by means of
loeks they can emerge from this safe
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First Traln Over Completed Section of Ucean Rallway

haven unperceived by the enemy. Hy .
this arrangement a long sea voyage,
which 15 one of the greuh.s.t diffienlties
o be faced in submarine warfare, wifl
have no terrors.

&
L

FIRST SECTION OF OCEAN RAIL-
WAY COMPLETED

The first section of the ocean railway
to Key West has now been opened and
traing are daily ronning over it to
Knight’s Key. the temporary terminal.
From the 2,000-ft. {resile extending
out from this key to the new steamship

dock, passengers can board a ship and
after a trip of only 115 miles, ac-
Eumphhhnﬂ in a little over ¥ hours, be
landed in the Coban capitol,  Already
the time between New York and
Havana haz been reduced half a day,
and when the road iz eventually com-
pleted the time will be still shorter. In
the meantime work is being pressed on
the remaining 47 miles which intervene
between Knight's Key and Key West,
—_—

There are mnearly 5,000,000  suh-
seribers’ telephones in operation in the
[Tnited States, or one for every 18 per=
gong in the country,
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- RAPID-FIRE GUN OF NEW
DESIGN

Major W. H. Fitzgerald, of the Eng-
lish army, said. to be the inventor of
the first machine gun, is also the in-
ventor of the latest, The
W ]J-rmhl_t:ﬁun of his
inventive genius will, if
as successfol as many
Furopean gun experts
believe, displace all
other machine gune for
many kinda of warfare.

The gun contains 3
harrels, arranged in two
tiers of four, and will
discharge 460 shots a
minute. [is greatest
feature is the patent
enoling chamber, which
allows it to be fired for
an unlimited time with-
out becoming over=
heated. The “Maxim,”
the pun it most closelv

regemblez, ean only fire for a period of

10 or 15 minutes before an interval is
allowed for it to cool.

The second great feature is itz con-
stroction, which makes it possible to
fire it down the precipitous side of a
mountain, straight into the air, and to
any point of the compase. The in-
ventor claims it 15 as cheap to make
as the “*Maxim™ and that the mixture
required for the eooling chamber costs
only 12 cents a month per gun.

EXPLODING A MINE IN
GRANITE

One of the method: of gquarrving
eranite iz to dislodge a huge sheet from
the surface of the formation through
the medivm of a powder mine. A large
perpendicular shaft iz first hlagted io
a depth of about 30 Fi, At the hottom
of thiz, and radiating in all directions,
horizontally, like the spokes of a huge
wheel, long holes are drilled. The ox-
tremities of these holez are then zhoi
with light chargzes of dynamite in order
to create chambers large enough to re-

POPULAR MECHANICS

ecive large quantities of black powder.
This takes weeks of cver increasing
charges, Then the final charge is
loaded. The now huge chambers at the
extremities of the spokez are packed
with hundreds of pounds of powder,

TINEFERT: ¥
iR

numerous electric wires attached, and
the whole mine tamped with fine ma-
terial. A mighty roar and rumble in
the bowels of the earth and the huge
sheet is detached from the ledge.
—_— e ——
RAIL BRAKES FOR STOPPING
CARS

Instead of having a force of hrake-
men in many of the German railroad
yards, the track brake, or shoe, shown

. in the illustra-
tion, accom-
plishes the task
at« the desired
time and place,

The yvards in
which they are
usel have a
hump at one
end from which
the cars run down into the vard by
gravity. An operator with a number of
these shoes, or “gleishromse,” as they
are ecalled, in hizs hands, judges the
gpeed with which the ears are running
and places a shoe on the track at just




POPULAR MECHANICS

the right point to stop them where
wanted. When the car strikes the shoe
the wheel comes nearly to a rest. The
shoe then slides along the track until it
strikes a eut-off in the rail and shoots
into the pan, while the wheels are kept
in pogition by the guard rails on the
other side,

il e ————

SUN'S RAYS DAMAGE SHIPS

In docking wvessels on the Great
Lakes during the winter months the
bowsz are pointed in one direction one
winter and in the opposite direction the
next. This iz done because while lying
at the docks one side is much more ¢x-
posed to the weather than the other;
not the bad weather of snow and rain,
but the finer weather of bright sun-
shine. Sunlight reflected from the
water has a strong tendency to rot tim-
her, and vessels :-11wr11.= wintered in one
pnutmn will require new decking and
hulwarks om the water zide in 11L-11h
half the time required to rot the tim-
bers on the dock side.

LOCOMOTIVE RUNS TOY FAC-
TORY

Thiring the installation of new boil-
ers at a large toy manufacturing plant
in Massachuseits recently it wounld have
been necessary to shut down the ma-
chinery for a few days and allow a
rugh of “hurry up” orders to go un-
filled had it not been for the Yankee
wit of one of the superintendents. He

A Yankee Trick

163

solved the problem by chartering a lo-
comotive from a railroad and blocking
it on a side track in the factory yard.
The pipe leading from the boiler of the
locomotive to the evlinders was disecon-
nected and attached to another pipe
leading into the factory engine room
and thus furnished the I'H{[l.ll.l'l."-l] power
to run the Tac dory engine,

——

GIANT SAFETY PINS

It iz guite a streteh of imagination
between the safety pins in eommon
everyday use to those large safety pins

: | .
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uzed in a meat packing plant for hang-
ing up stripz of bacon and hams in a
smokehouse, The pins are 12 in. long
by 6 in. wide, and are made of }-in,
slea] wire,

& &
b

BRAZILIAN BOAT BUILT OF
BRONZE

Owing o the great amount of de-
compozed vegetable matter contained
in Brazilian waters, which causes rapid
deterioration of thin steel, the hull of
the new digpateh boat “Guanabara,”
built for the Brazilian government, is
constructed entirely of bronze. Against
thiz metal the corrosive action of the
Brazilian waters ha: no effect, and al-
though maore costly, both in material
and construction, the vessel is much
lighter than if built of steel or wood.
The propeller shafting and propeller
are also of bronze,

& &
L L

The British government iz building
a number of immense oil tanks at
varions ports around the British Isles
for the nse of her warships now wsing
oil for fuel. The tanks will be =ur-
rounded by mounds to protect them
against gun fire from the sea,
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A REYOLYING CYLINDER
MOTOR

In building the various types of
motors containing more than one cyl-
inder for automobile use, light weight
with as niuch power as possible are
the two prineipal things
to be considered. There
seems to be little ehange
from the main order of
construction in these mo-
tors, A new motor is |
now made in which the |y
cylinders form the fly=- |}
wheel and revolve around
the shaft. This is-
penses with the heavy
weight of the flywheel
and the material nsed in
making the long crank |
shaft, erank box and |
bearings. It has a gyTo-
seopic effeet and  sping
something like a top,
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foree of this large locomotive in use on
the Southern Railroad. The idea of
gearing the trucks of the tender in the
game manner as the locomotive itaelf is
to add the power more driving surface
and weight gives. The wheels are

turned by a shaft and beveled gear

canging “lubrication hy =
centrifugal force as well

a2 eim:m-f the valves without springs
and fnrf.:t:-r the heaviest part of the
mixture to the ends of the cylinders.
No fan or other method is used for
cooling, as the rapidity with which the
L';.'Jirlderﬁ revalve throws off the hot air.

i &
¥ -

DRIVE WHEELS EXTENDED UN-
DER TENDER

The two heavy trucks nnder the en-
gine tender form part of the driving

The Cylinders Form the Fly-Wheel

driven by three eylinders. The driving
wheel base is 58 ft. and the weight on
drivers in working order iz 207,500 lh.
The gearing of the locomotive more
than doubles ita hauling capacity.

One of the remarkable features about
the locomotive is its high tractive power
as compared with itz weight and the
sharpness of the curves around which
it will run. The maximum tractive
power is 53,000 1h., and the sharpest
curve that may be taken is-of 150 ft.
radins.

Every Wheel 12 Made s Drlvln; Wheal
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STOVE MADE OF REVOLVERS

It is understood that the police
court at Portland, Ore,, i8 to have one
of the most unique stoves in existenee,
made of revolvers taken from prisoners
during the past few vears. The idea of
having them made into a stove came
from Municipal Judge Cameron, who
believed it would be a questionable pro-
cedure to sell them at auction, and
could think of no other way to dispose
of them. Consequently the firearms
were turned over to a foundryman, who
promised {o make them into a stove.

W ———

MODERN CLIFF DWELLERS

The steady expansion of the high
building idea seems destined to produce
a race of modern cliff dwellers, who
will be able to spend their entire lives,
if o disposed, without the absolute ne-
cessily of going onee outside their lofty
dwelling. The trend of ecity life as
measured by the past few vears makes
the prediction of Theodore Starrett,
who recently completed a 40-story
'hut'Edmg in New York, seem well with-
in a possibility. He says:

“Attacks on tall buildings as mon-
strogities may be all right from an
esthetic point of view, but one learns
to doubt the motives of these attacks.

“The top stories of these tall build-
ings are great places in which to live
and of all places to sleep in—so quiet,
so well ventilated. Some chap will
come along with hotels and apartments
in one end of his buildings and with
a market place and a theater at the
middle, and with an office building at
the other end and a railway ferminus
under it all. If there is a roof garden
on the top, there you have it all.

“Back to the simple life for the in-
habitants of this building. No weary
journey home at night. No half hour
or &0 wasted every morning trying to
read a newspaper in a suburban train,

“The tenant in one of these ulti-
mate’ buildings can go from hiz office to
his upnrhnentﬁ: or to the roof garden
in two minutes; or, if he lives in the
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suburbs, he can take hiz train, just as
he now takes the elevator, in his build-
ing. It will prove a conservatism of
energy, impossible even to the most
luxurious plutocrat.

*1t looks to me as though we are
just starting to get our ideas in shape;
we have really done no more than make
the first beginnings in building im-
provements.”

ELEVATOR MOVED ACROSS A
RIVER

It was found neceszary to move this

elevator to a new zite because a rail-

A Roving Elevator

way company had taken up the tracks
leading to it. A river lav across the
path to be taken, but this seemingly un-
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surmountable obstacle was overcome by
building a erib trestle up from the bot-
tom of the river between two wagon
bridges. The top of the trestle rose
soveral Teel above the surface of the
water.

MILLION=-DOLLAR CONCRETE
POWER PLANT

Many features are found in this Cali-
formia  million-dollar  power plant,

Bauiilt on Sand

among the most interesting of which iz
the fact that it i1z built of concrete, its
two reinforced stacks rising 160 i info
the air. The entire plant, including
three upright compound engines of
7,000 hp. each, rest on foundations
built on dense sand. Although some
difficulties with sea weed and kelp have
been met with, the condensers are
cooled with =ea water. The plant is
gitnated at Hedondo, about 20 miles
from Los Angeles,

& &

SHEET METAL TUBES DRIVEN
INTO GROUND FOR WELLS

The sheet metal tubing or pipe shown
in this illustration is Lrn;nrr suegezsfully
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uged in the west for driving deep wells
in place of the more expensive screwed
pipe uzually used for the purpoze. The
process is simple. Two pieces of No.
16 steel ftubing, ome piece slightly
gmaller than the other, are alternately
F]Ip]'ﬂ‘li m;,p’rher pﬂ'wttmlh doing away
with all joints, On the end of the first
section, which must be four or five
times as long as the others, iz placed
a ateel shoe.  As the pipe is driven into
the ground the short inside and oufside
sections of tubing are added until the
pipe haz been Iriven the reqguired dis-
tance. In thiz way the tobing ean be
driven several hundred feet into the
earth.
_‘—‘_‘_
«MOTORITE"” TO DOUBLE SPEED
POSSIBILITIES

A new motive power known az “mo-
torite” has been invented by Hudson
Maxim, who believes it will revolu-
tionize torpedoes and torpedo boats, and
poesibly in the future replace steam as
# motive power for ships of all kinds.
As the inventor of the machine gun
which bears his name, Maxim haz a
world-wide reputation, and whenever
he iz prepared to launch something new
he is watched with expectation.

The new power is said to be a com-
bination of certain powerful explosives,
Maxim is reported as saying that by the
means of it the ordinary-sized 1urpl.1
does ean be sent ﬂlrmllrh the water at
a gpeed of 60 miles an “hour, while the
best of the gasoline-propelled torpe-
doea cannot be driven faster than 35
miles, In connection with “motorite™
Maxim is at work on a torpedo boat
which he helieves ean be propelled by
it at a speed of from 50 to GO miles
an honr. XNot only does he believe that

Sheet Steel Tublng Ter Driving Wells
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the new power will revolutionize in
this line, but, according to reports from
England, he thinks it possible that the
future will 2ee “motorite™ used to drive
merchant ships at twice their present
speed.

o s

(A3 ENGINE EXHAUST UTILIZED
FOR HEATING

In thiz illustration the heat in the
cxhaust gases from a two-cylinder 50-
hp. gzasoline engine iz being utilized
by means of two heaters or pipes into

Exhoust Heating

which the exhaust pipes discharge.
The heat thus received was sufficient
to displace a large hot water heater,
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WHAT MAKES «RAIN" IN MOV-
ING PICTURES

Moving-pieture films are practically

“epoiled long before their life of useful-

nesa ghould end because of the “rain”
which blots out the clearness, This in-
jury eomez from the continuous wind-
ing and rewinding of the film through
the machine at the rate of a foot a sec=
ond, forming statie electricity. The
clectricity attractz all the particles of
duet and dirt floating in the atmos-
phere to the films, and in pulling the
film up tight these particles scratch,
hence the “rain” . :
— g e
SQUARE SECTION CONCRETE
PILES

For the first time in that part of the
country, eoncrete piling 13 being em-
ployed by the Detroit park commission
in the reconstruction of a large steam-
boat dock at Belle Isle. The piles are
pointed at one end, to permit their
being driven, and have a flange on one
gide which fitz into a groave in the next
pile where it iz desired to drive two of
them close together. Something over

100 of these piles will be used in the
work. Their cost has not been definitely
determined, but tne park commission
estimates that 1t will not exceed that
for erensoted '[J:ili'r:l ol the rl!;_fuhlr v,
Conerete piles have been emploved by

Cement Piles Last Forever
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the government for dock purposes with
very satisfactory results. The driving
point ig cast sharp and the upper end
flat. The piles are 20 ft. in length.
DRILLING CLOSELY SPACED
HOLES

The drilling of closely spaced holes
is always a problem for the designer.
The smallest distance holez can  be
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Arrangement of Drills

spaced by the uwsual method is deter-
mined by the diameter of the drill
spindle and of the gear or pulley driv-
ing them. The engraving shows the
finished work where two rows of }-in.
holes were drilled by using a drill head
where only the size of the drill spindle
and the chuck, together with the spin-
dle bearing, had to be taken in consid-
eration, says American Machinist., The
drilling head iz a complete unit in it-
self, and it can be removed at will
and another entirely different drilling
head substituted for other work. The
drill spindles are of tool steel, hardened
and ground. Each spindle has a erank
on the upper end, the erank-pin or driv-
ing portion going into a revolving
driver which has a main driving pin.
Thiz pin enters a hole which i= drilled
eccentric to the outside in the main

-
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driving spindle. The small cranks nest
closer together than iz possible with

gears, or pulleys with belts.
—_— e o

SHIPBUILDING ACTIVITY ON THE
GREAT LAKES

During the year 1907 the ship yards
on the Great Lakes, excluzive of the
Canadian yards, launched 56 vessels, of
which 40 were bulk freighters. The
combined carrying capacity of the 40
bulk freighters is 368,000 gross tons
for a single trip, or 7,360,000 tons in
an average season of 20 tripz. The
Canadian yards during the vear
launched two bulk freighters and two
car ferries. 'The vessels mow under
construction in the Great Lakes ship
vards for 1908 number 42, of which 26
are bulk freightere,

SAND SUCKER TURNS TURTLE

The steam sand sucker “Root™ sud-
denly turned turtle recently in the har-
hor at Kenosha, Wis., drowning three
of its crew who were asleep in its cabin.
The accident was caused by its load of
wet sand shifting over to one side. The
veszel was righted by driving piles on

LY

Ralsing the Boat

each gide and connecting them with
beams. Heavy chains were so placed
that when the work of pumping out the
water and sand was commenced the
boat gradually turned over again, prop-
erly righting itself,
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A YEAR OF SCIENTIFIC-MECHAN-
ICAL TRIUMPHS

The year 1907, now numbered among
the countless years gone by, held its
own with any of them as far as the
world’s advancement in science 18 con-
cerned, In every part of the civilized
world 2cientists and inventors, some
known to fame and others still undis-
covered, enlisted their brains and hands
to clutch the forces of nature and har-
ness them to the work of man.

Among the most prominent advances
in applied seience was the practical
completion of {rans-Atlantic wireless
communication. There are still many
detaile to be solved, but the two con-
tinents of Furope and America are
now within the wireless zone,

Following closely upon wireless tel-
egraphy comes: wireless telephony and
the transmission of photographs from
one place to another over telegraph
wires, The former is receiving prac-
tical demonstration every day through

Admiral Evans, who sits in his quar-*

terz on the flagship “Connecticut” and
talka with his officers on the other
ghips of the Battle Fleet. The latter
is not g0 far advanced, but it has been
proven practical by actual results, amd
the close of 1908 will probahly see it
in general operation.

Flights in Germany, France and
England have proved the dirigible air-
ship practieal for warfare, with the re-
gult that military experts are being
kept busy devising new lines of de-
fense,

(d eavalry equipments fell into dis-
use by the advanee in artillery projec-
tiles; the two largest paseenger stoam-
ships in the world were launched and
broke all trans-Atlantic records, Great
advancement waz made in the electri-
fication of railroads, and Fdizen has
invented a concrete house which will
eost no more than $1,000, More in-
ventions have been made and more sci-
entific problems solved than are rea-
lized, and countless more will startle
the world before the year 1908 joins
1907 as part of the past.
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This wlephant, which looks like the real
article at first glance; Is a novel alr-Tilled
balloon, shown at one of the recent alrship
exhibitions in London, Eng.

e

A Chieago street railway manager

propozes to place uniformed newshoys

on the pay-as-you-enter cars to put an

end to the present brand of newshoys

who jump wildly into cars doring rush
hours.

E J
-

CONCRETE RAILWAY STATION

This concrete interurban station was
practically cast in one piece, following
out the idea of Edison and his $1,000
conerete dwelling. The buoilding is 40
ft. square and has but very little rein-
forcement.
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" This Wheel Falled Becapnse Improperiy Planned

AUTOMATIC REEL FOR OCEAN
CABLEWAY

Makes Life-Saving at Sea Possible with Breeches

By the use of an automatic reel,
which will maintain a uniform ten-
sion on an elevated line or hawser and
vet permit itz length to vary as the
motion of the ships demands, a life-
saving cableway and breeches buoy has
been made practicable for uze on ships,

In fact, it has solved the problem
so0 well that the first ship to be so
equipped is a U, 8. government revenue
cutter now under construction in re-
sponse {o the demand for better life-
aaving facilitics on some parts of the
Pacific coast. The cutter will be sta-
tioned at Neah bay, 5 miles from Cape
Flattery. 2he will be 150 ft. in length,
and is to cost 190,000,

The funetion of the automatic reel
iz to pay out the cable without jerks
under tension as the ships separate,
and wind it in as rapidly as they ap-
proach. It must permit the breeches
buoy to be operated as close as 300 fi.
or as far distant as 1,000 ft., should it
be necessary. The reel will have a max-
imum in-pulling power of 2,000 Ib.,
which may be reduced at will, and will
wind in the hawser at the rate of 1,000
ft. per minute, which is believed to be
far in exeezs of requirements.

The reseued persons will be landed
on the deck of the cutter by the zame
hauling-lown deviee that has been so
suceeesfully employed in coaling at sea.
In many trials, whether the sea has
heen rangh or amooth, the practicability
of the deviee hag been proven,

WHEELS TOO LARGE FOR
MATERIAL USED

Theze large wheels, 10 fi. in di-
ameter, were intended to be unzed to
straddle a ditch and lower 12-in. cast-
iron gas pipes into place, hut after com-
pletion it was Tound impossible o get
the rims true. The spokes are made of
tain. drawn steel. The fact that the
rims were only 4 in. by 3 in. and the
hub only 12-in. long probably accounted
for the impossiblity of truing the rims.

CHIMNEY OF CﬂBﬁLEETDNE AND
BRICK

The chimney of thiz artistic lookin
cotiage was designed to harmaonize with
the other parts of the house.  The
foundation iz of cobble or field stone.
A chimney of this size built entirely of
the same material would look too heavy
for the shingled upper part, so the
chimmey was built of red brick with
cobble stones interspersed.

A Freak Chimney
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TRAVELING SLING FOR
INSPECTING WIRES

By the nse of a simply devised trol-
ley seat this man works himself for
miles along covered bunches of tele-
phone wires, high above the heads of
the crowds who watch him from the

(etting wp In the World

streets. His task is to travel along the
entire length of such lines, searching
for breaks in the tube and making
TEpairs.
i W ————
DIRIGIBLE BALLOON IN TWO
PARTS

With the idea of overcoming the
lack of stability generally found in
dirigible ballooms of the “Patrie” type,
a French acronaut has
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and in front of the envelope, where
high winds interfere with their effi-
clenay.

& &

COMPARTMENT STREET CARS
NECESSARY IN TURKEY

In Turkey, where the customs, espe-
cially those concerning the privileges
aceorded to women, differ so radically
from the ¢ustoms of more advanced
nations, it bhecomes necessary to alier
in one way or another every modern in-
novation installed. In the electrifica-
tion of the street railway in Salonica, a

Cumrtery Brill's Magazize

Turklsh Street Car
Turkich city of GO,000 inhabitants,
specially designed street cars had to be
built by an American firm before
women were allowed to ride.  These

constructed a novel
dirigible balloon, di-
vided into two equal
parts, rendered mgid by
i metal earcass  and
communicating by
means of four tubes.
The propeller, itz two
arms describing a cirele
of larger diameter than

that of the balloon, ro-
tates on a eentral shaft which is fas-
tened to a frame between the two paris.
With the uznal type of dirigible bal-
loon the propellers are carried beneath

cars are divided into first and second-
class eompartments, amnd each seat has
a curtain, so that the moment a woman
enters she can hide hersell from sight,



SPRINKLING TANK WRECKS
BUILDING

In cutting a large connecting door-
way through a dividing wall at the first
floor of a Y-story building, no account
was taken of the great weight of a
sprinkler system reservoir supported by
two steel beams resting on the top of
the wall directly over the opening
being made. As a result the wall col-
lapsed, precipitating the tank and its
contentz from the roof to the bhasement,
completely wrecking a portion of the
huilding.  Fortunately, the work was
being done after business hours and no
loss of life occurred,

o

Vizual proof that the earth moves is
being made at Colombia university by
mls]'l-enc]ing a 91-Tt. !wruhllum o
the dome of 3t. Paul’s chapel. Az the
earth turns one way the pendulum will
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swing out the other, its plane of oscil-
lation shifting in the same direction
as the sun.

RESCUED AFTER BEING EN-
TOMBED 1,000 FT. UNDER=
GROUND FOR 45 DAYS

The three miners who were en-
tombed on Ikee. 4 in the narrow pump
gtation at the 1,000-ft. level of the
Alpha shaft of the® Kimberly mine,
Ely, Nev,, were at last rescued on
the night of Jan. 18, after being buried
45 days: 28 days longer than anv per-
son has ever been so entombed . and
lived to describe the sensation. The
haorror lived through the passing of the
1,080 hours that intervened between
the aceident and the rescue can never
be fitly deseribed. Each hour seemed
a dav to the men. entombed and but a
minute to the rescuers.

Thousands of tons of earth and
fallen timbers had to be cleared awav,
and rescue gangs worked day  and
night, advancing less than 10 ft. some
days, until victorv was won and they
gathered into their arms the three men
20 miracnlously saved.

A G-in. pipe through which water
had been pumped from the mine was
the means of preserving  their lives,
Through it food and water were low-
ered in iron bottles made of short
lengths of 24-in. pipez.  Air was foreed
down the same pipe. The' telephone
was not mmjured and by it they were
able to make their wants known.

R
THE NEW YORK TO PARIS
AUTOMOBILE RACE

Preparations have been completed by
well-known  French autoists for the
polar automobile race which is to start
from Times square, New York, and
end some time during the coming sum-
mer in Pariz, after a ron acroas the ice
fielde of Alaska and Siberia.

The feasibility of the run, with its
many Imseaihi'litiua aof aceidents and dis-
aster, i in mo wav doubted by the
French.  Authorities upon conditions
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in Alaska and Siberia have declared
their belief that a suceessful run is
possible, and that some of the com-
testante ought surely to get through.

Among the French machines ready
for the race iz the automobile which

will be driven by Hansen, the Nor-
wegian engineer who was sent in search
of the ill-fated André. This machine
i= provided with a powerful windlass
for use in case it gets into a bad posi-
tion. Rope tackle will also be ecarried
for the purpose of hoisting or lowering
the machine over gteep places, A num-
ber of the contestants expect to econo-
mize in fuel by hoisting a sail where
conditions make this means of pro-
pulsion possible.

&=
L

STEEL SHAFT CUT BY QUARTZ
SAND

The deep grooves in this large 73-in.
steel shaft were eaused by the action of
quartz sand in the water of the Carbon
river, a glacial stream of Mt. Tacoma.
The shaft was connected to the wheel
of a low-pressure turbine engine that
supplied electrical power to a coal
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mine. The worn part passed through a
gland and the sand lodging in the pack-
ing material gradually ground the steel
away.

L

AN ELECTRICAL HORSE

In this illustration iz shown one of
the queerest steeds that ever supported
a saddle. It iz nothing more or less

Standa Withoot Hitching

than an exerciser operated by an eleetric
motor, on which its owner is able to
enjov a canter of long or short dura-
tion at any time of thoe day, without
leaving the -::mnfnrl. and m:rmth af his
office.

Mounting the “steed.” the electric
current iz turned on and the ride be-
ging, the teetering motion being pre-
cizoly the same as that of a horse in
action. Anv desired gait can be ob-
tained by merely adjusting a screw, A
counter weight permits adjustment of
the mechanism to accommodate any
weight.

Although the deviee is being used to
a great extent in Germany for training
cavalrymen, this is one of the first to be
imported to this country. For the train-
ing of new beginners in the art of
horsehack riding it 12 considered ex-
cellent.
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CAR FALLS HALF OVER ELE-
VATED STRUCTURE

A motorman on an elevated railway
lost contral of his car and it ran half

Crib Work to Ralse Car

over the end of the sfru{rtum, hal-
ancing itself partly in the air. The
fact that the trucks carryving the heavy
motors fell to the ground, thus reliev-
ing the front end of the ear from this
weight, was all that prevented it from
falling to the ground. The ear was
lifted back to the tracks by building a
eribwork of ties under the Dverhangmg
end and using screw jacks.

—— e

LARGEST AND STRONGEST
VAULT IN THE WORLD

This enormous armor-plate vault,
the largest in the world, is to be filled
with strong boxes and rented to the
patrons ol the 'E.'nrnegie Safe Deposit
Co. in New York., Comparatively a
new development in vault building,
the use of warship armor plate has be-
come a faetor which in many respects
is revolutionizing such construchion.
Many advantages are claimed for ar-
maor plate, the most important of which
are that it is absolntely fire, burglar
and earthquake proof,

Thiz vault iz huilt in two stories,
with a eonnecting passage hetween
them carrving an clevator and sfair-
way. The lower story is 91 ft. high,
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106 ft. long and 30 ft. wide. The
whale structure weighs 1,200 tons, The
steel plates are 4-in. armor plate, of
the same kind furnished the govern-
ment for war vessele. Exeept for the
doors, the walls are free from open-
ing2 of any kind. The plates are dove-
tailed together in such a way as to
make separation impossible except
from the inside, and the entire vault
12 incased in a 16-in. coating of con-
crete,

There are no holes through the doors
for the locking mechanism, and the
automatic time locks are the 2o0le means
of opening the vaults after they have
once been locked,  For each of the
three doors there are four clocks. All
of these would have to fail simultane-
ougly to make an aecidenial perma-
nent locking possible. The clocks are
set for the hour of opening and the
vamlt doors elosed.  When the hour ar-
rives they automatically throw the bolt-
operating mechanism into action and
the doors are released so that they ean
be opened from the outside.

The large circular vault door, shown
in the illustration, is large enough to
admit a horse and ecarriage, or an au-
tomohile, being # ft. in diameter. Its
massiveness, however, would prevent
the admittance of anything smaller and
lezz foreeful than the projectile of a

Comariany Bolidibein bleud Lo
The Big 5teel Door

14-in. gun, when clozed. The exact
cost of the vault has *not been made
public, but it iz understood that the
fipure iz close to $500,000,
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FUNERAL PROCESSION ON
SKATES

Among the Wends, a remnant of the
ancient Slavonie race inhabiting the
Spreewald, a region enclozed by an arm
of the Spree river, about 50 miles zouth
of Berlin, are seen the most curious
funeral processions of the civilized
world. As in Holland the thorough-
fares are waterwavs. In the winter
time, when these are frozenover, funeral
pmmsamnﬁ pass along the ice on skates,
The coffin is carried on a sledge, drawn
by six mourners on skates. The imme-
diate telatives of the dead, men and
women, alike, skate along behind the
coffin, enrrounded by their friends. The
women carry 8 Bible in one hand and
wear the ancient national costume,

HOW THE AIRSHIP «LA PATRIE"
ESCAPED

France has not vet recovered from
the stunning blow delivered by the ele-
ment of the air when “La PﬂtI‘HZ‘, T the
pride of all loval Frenchmen, hroke
loose from the hundreds of restraining
hands that tried to hold it, and in the
comrse of a few short !murs seattered
partzs of itself over the peat bogs of Ire-
land and the waters of the Atlantic.

Franee's mizery ie not all in the faet
that the airship was valued at $60,000,
not altogether beeause “La Patrie” was
depended upon to gain the “blue rib-
bon™ of the atmosphere for France,
but because the wrecking of the great
airship was the result of such a matter-
ol-fact procedure as the entanglement
of the chief mechanic’s long, flowing
coat with the diztribution gears. Little
things have cavsed great disasterz in
the world’s history., A little rain on
the field of Waterloo resulted in Na-
poleon’s fall, and a long coat was the
primary cause of “La Patrie's™ loss,

The ship was over Toul and had only
two miles to travel to complete its 150-
mile journey from Paris to Verdun
when the accident ocenrred.  The en-
gine was fitted with double ignition,
bt as distribution was from the same
ghaft, the accident put both ont of com-
migsion, It would have been ecasy to
drag the airship the remaining two
miles to itz ghed at Verdun, but the
pilot  decided to repair the damage
then and there.  All night the airship
wag held to the ground hy 800 troopers.
A squall came up and blew itzelf into
a hurricane, By some oversight the
valve cord, w|1iq=h il |111'||:¢~d by any
weight -would have allowed the gas to
escape from the bag, had not been at-
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Farman®s French Aeroplane-=First (0 Make Long Fright

tached to ballast, and when the air-
ship wag at last torm away from the

troops it could not be located.

— o - f———

OLD POSTS AND NEW

Side by side in this illustration are
ghown the new and the old in poles

Steel Displaces Woad

for carrying heavily charged wires. The
steel post is made of three pieces of -
shaped steel, held apart by castings and
triangular hoops, no holes being drilled.
A solid conerete baze is cast around the
steel after the pole is set in position,

FRENCH AERONAUT WINS 510,000
PRIZE

Henry Farman, the French aeronant,
who for the past few months has been
startling France with his wonderful
flights in an acroplane, won the
Deutsche-Archdeacon prize of $10,000
in January by making a cireular kilo-
meter, which is a little more than a
vireular half-mile, without his machine
touching the ground.

With a preliminary run of 100 vd.
over the ground the aeroplane rose to a
height of 15 ft., then with outstretched
wings it eailed away aeross the fields at
a height of from 25 to 35 ft. at a speed
of »4 milez an hour. It reached thas
outer mark, deseribed a graceful circle,
and went sailing home on an even keel,
It is estimated that with the curve de-
geribed by Farman the aeroplane cov-
ered a distance of nearly a mile. The
maotor used has 8 evlinders and devel-
oped 50 hp. It weighed 176 Ib.

Count Henri de la Vaulx, Farman's

most feared competitor for the prize,

met with serious aceidents in hiz first
trinlz, which placed him out of the con-
test. One of the wings of hiz aeroplane
hent at the shoulder and the great bird-
like machine shot to earth at a ftre-
mendous speed, seriously injuring its
owner and completely wrecking itself,
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TWO ELEVATORS TO RUN IN
SAME SHAFT

Safety Devices Make Collislons lmpossible—Floor
Space Worth Thousands Saved

An invention which, it i3 asserted,
will revolutiomize elevator service in
gkyscraper buildings, causing a saving
of epace worth from 25,000 to §100,-
000 a year in rents, sccording to the
gige of the building and the number
of elevators necessary, will be installed
soon in two large skyscraper buildings,
ong in Chieago and the other in New
York, by a well-known architect,

The key to the invention is the op-
eration of two elevators in one shaft,
a feat which sounds impossible at first
thought, but which is simple and prac-
tical. Take, for instance, a building
of 20 stories. One-half the elevators
are Tun as expresses and the other half
as locals; each car having a separate
ghaft. The new system cuis this ele-
vator gpace exactly in half by running
two cars in each shaft.

The arrangement is as followa: The
express elevator i2 at the first floor,
loading ; the Ioeal elevator :]irEH'H:.' -
derneath it in the basement., As soon
ag the express elevator is loaded it
leaves and makes its first stop at the
tenth floor. Meanwhile the local ele-
vator rises to the first floor and loads.
The loecal leaves the first flonr at the
same time the express leaves the tenth.
They both travel up ten stories serving
locally, then both travel down ten
stories serving locally.  While the ex-
press elevator is descending from the
tenth floor to the first the local ele-
vator unloads at ihe first floor and
drope into the basement. The expross
elevator then unloads at the first floor
and the same process is repeated,

The upper elevator is never delayed.
The lower elevator 13 only delayed while
the upper elevator is loading or unload-
. ing at thefirst foor, which on a two-min-
ute schedule would be about 20 seconds,
MThe upper elevator 1z Liffed l:j.' eemiral
cables and the lower by side eables.
Not only will the elevators be protect-
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ed by the ordinary means, but they
have mechanizm, simple and effective,
which when the cars get within a pre-
determined distance of each other slows
them down and af & closer point ab-
solutely stops them. "

The eaving of floor area is great.
Take, for instance, a modern skyvscraper
20 stories high, having 20 elevators,
Each shaft, with hall serving it, oceu-
pies 160 gq. ft. per floor. One-half of

qlea1e e

]

i3
Floser
= = B

Conrizsy darris Honl, Legh.
Plan of Double Elevator

the elevator shafis and hall space is
done away with, which gives an addi-
tfional renting aren om each floor of
1,600 2q. ft. Multiply this by 20, the
mmmber of floors, and the amount of
renting area saved is 32,000 sq. ft
Huch space is worth $2 per square foot
vearly rental, which meanz an addi-
tional rental income of $64,000.

It is estimated that the valoe of the
glectrical and auxiliary manufactures in
the United States for the vear 1907 was
$315,900,000,
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LARGEST GROWING PLANT EVER
MOVED

At the cozt of a amall fnrtl.me a gant
palm, 50 ft. high when in the ground,
20 ft. in Llrl_‘umferenm at the base, and

woighing 40 fons in itz case, has been
moved from the W. J, E}mrruer eetate
at Redwood City, Cal., to Santa Croz.
The palm was first ::L|1. out of the
earth without disturbing the dirt
around the roots more than absolutely
nacessary, as a large frame, or box,
resembling the uncompleted first story
of a large frame houze, was built
around dirt, roots and trunk. The
palm was slowly moved to the railroad
tracks as a house iz moved, on rollers,
and lifted to the flat-cars 1.1.ll]1 power=
ful []l"]']]l"L."-

—tir
DIRECT-COUPLED ROTARY
STEAM ENGINE

Thizs rotary steamm engine, direct-
coupled to a 15-hp. dynamo, iz the

New Steam Rotary
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next thing to a turbine, with the added
advantage that it is reversible and has
not one ounce of back pressure. The
aszembling of itz parts 13 such that it
has no dead center and will start at
any point in either direction. It will
operate with steam from one pound up
to as high a pressure as a modern boil-
er can stand,

(n vessels it can be used for many
purpases, such ag operating steam steer-
mg gear, steam capstans, windlasses,
!m]ﬁtmg machines, []iIIﬂTHDS for elec-
tric lighting, wntltnht:n fans, circu-
lating pumps, bilge pumps, etc.

MICE ON SUEMARINE ENSION

On'the new flag designed for the sub-
marine branch of the Britizh navy miee
have for the first time in the history of

Mew Submarine Flag

the civilized world been placed on an
emblem which typifies honor, strength
and craltiness. The last of these is cer-
tainly appropriate, as the submarine
boat, like the mouse, craftily burrows to
destroy.

The flag meazures 18 ft. by 12 ft.,
and has a background in three vertieal
scetions colored red, blue and yellow.
In the center is the black shield or de- )
gign shown in the illustration. ‘The
ghield iz divided into four parts, two
of which are oceupied by a submarine
and three torpedoez. In each of the two
romaining quarters is a white mouse,
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The uninitiated would say at once
that mice have been so distinguished
becanse they, like the submarine,
craftily burrow underneath an enemy
to destroy. But this is the least impor-
tant of iwo reazons. The real consid-
eration is the fact that white mice are
among the most important members of
a submarine boat erew, their intense
dislike of the odor of gasoline making
them quick and unerring alarms. The
moment a gasoline tank commences
leaking the loud equeals of these di-
minutive members of the British navy
notify the human members of the im-
pending danger, thus preventing dis-
astrous explosions.

—— o e —

MINING WITH ELECTRIC AlIR-
DRILL

.

The electric air-drill shown in this
illustration has proven iteelf the most
snceessful solution of the problem of
drilling rock in mines by electric power.

Elestric Alr=-Diribl

The drill is propelled by compressed
air produced by a portable electrically-
driven compressor. The entire appa-
ratus iz brought down to such a small
compass that every part of it is really
portable, a great advance over the ordi-
nary air-drill, with its necessary air
compressor plant and pipe lines.
— o e

PACIFIC FLEET IN HIGH SEAS

When the battleship fleet put out of
Hampton Hoads there was a strong
wind blowing, which increased to a gale
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lasting several days. One of the sailors
took a photograph the third day out,
from the main deck of the “New
York,” from which this illustration
wag drawn. The distance from the
small boat hanging from the davits to

The Waves Ran High

the water line is 25 ft., showing the
waves which looked “mountain |1[gh”'
to the new men.

—— W —

DUEL BENEATH THE SEA

Six miles off the Florida coast, 57 ft.
under the surface, Nicholas Andreas
and John Bastoni, Greek sponge divers,
fought desperately with sponge hooks
for possession of a big sponge. Both
received painful wounds, but when An-
dreas later attempted to institute prose-
cution he found that no court had juris-
diction over the bottom of the ocean.

B— o

SAMPLING DUST FOR ANALYSIS

The eity authoritiezs of Berlin have
set up a number of instruments in dif-
ferent parts of the
city to collect sam-
ples of dust for
II'II'I‘I_'!]'I'IiT"H.]. H.tl.l‘l].j'ﬁibi-
The result of thiz
analysis deter-
mines the locali-
tie2 where duszt ia
mozat dangerons 1o
health, Steps ave
then taken to elim-
inate 1t as far as
possible, which in Germany means
much. .
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PYRAMID MONUMENT TO A
' PRESIDENT

Of all the monuments erected to the
memory of the presidents of the United
States, one of the most interesting is
the pyramid of native stones which has
just been placed on a lonely mountain
gide at Stony Batter, Penneylvania, to
mark the log-cabin birthplace of James
Buchanan, the only president ever
given to the eountry by that state.

The monument consists of a pyra-
mid of native stone, set in cement, 31
ft. high and 38 ft. square at the base.
Upon one side iz a granite tablet with
an appropriate inscription. The mon-
ument was erected with money left for
that purpose by the will of President
Buchanans niece,

—— ol e —iff——

ASPHALT OIL PAVEMENTS

After watching a flock of sheep walk
over a newly plowed fleld a western
pavement contractor invented a rolling
tamper which i mechanically the same
flock of eheep as far as the effect is
concerned.  After the sheep had passed
over the plowed field the =oil was so
hard that a pick could hardly make an
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impression upon it.  The rolling tamp-
er accomplishes the same result, and
it is due to this fact that the asphalt

- oil pavements of California are so sat-

isfactory.

The tamper iz a huge roller, from
the eircumference of which project in-
numerable steel feet. Instead of pack-
ing the earth from the surface down,
as is the case with other rollers, it
packe it from the bottom up. When
the roller starts over the plowed road-
bed the tampers sink to their hilts.
Gradually, as the rollers pass back and
forth, the earth grows so hard that the
tampers ride entirely upon the surface
and fail to make an impression,

The construction of the asphalt oil
pavement is simple, but at the present
time the process is practically confined
to the far western etates, as the crude
oil of the eastern states does not con-
tain the desired qualities. California
erude o1l iz vsnally more than half as-
phaltum, while the base of the erude
oils of eastern states iz generally par-
affin.  In comstructicg the pavement
the roa’bed iz first plowed up to a
depth of about & in., sprinkled with
water, and tamped for a thickness of
2 . 0Oil tank sprinklers are then
driven over until one gallon of oil per
square yard is distributed. A culti-
vator next mixes the oil and earth, the
roller tamper i= run back and forth
until no impression can be made, and
the operation iz completed with a few
turns of a common road roller.

—— - p———

The first Chinese School of Forestry
has just been opened at Mukden. The
Chinese Empire paid no attention in
the past to the destruction of its for-
ests,
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Hoad Machine Suggested by Flock of Sheep



POPULAR MECHANICS

TUNNEL FOR JOINT USE OF
WATER MAINS AND RAILWAY

In the construction of a number of
tum':&la thrnugh the part of the Rocky
n Imountaing  1in
ru* Colorade known
N as  the “Conti-
gd mental  Divide™
51 the same bore is
o utilized for both
| mining transpor-

.: tation and to di-

¥ .::
'l.l.

% s
.-I'l. -

N

B vert water from
B the west side of

Fi
|.'-:.1

the divide to the
d past side. The
wnter mains are a little gmaller than
generally used, but are four in num-
ber, placed in a bed of conerete under-
neath the railway track.

I &
ad v

ELECTRIC LIGHT BATH CABINET
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Every kind of a bath from a mud to
an aleohol bath iz being given by phy-
gicians in different parts of the world
as the best cure for a multitude of
froubles. Among these baths electricity
in the form of electric rays is receiving
mmgmtmn in the medieal world, The
accompanying  illustration shows an
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electric light bath cabinet equipped with
incandescent lampa,

UNDERLINE ASH EXPELLER

A new way of disposing of the larg;
amount of ashes and clinkers whic

materialize every day in the stoke-hole
of a ship has been found in thiz ma-
chine, which expels the ashes and clink-
ers straight down through the bottom
of the ship instead of from the side.
The latter method has many dizadvan-
tages, such as the necessity of study-

Shoois the Ashes Dut

ing the weather conditions on deck,
working ashes up on the leeward side
of the vessel, or holding the ashes be-

Jow until the weather changes

The underline expeller, which is
driven by air mofor, eliminates all
these disadvantages. The machine is
abeolutely silent in its workings, all
its parts are at all times accessible for
examination, and the ashes are pro-
jected with sufficient velocity to carry
them deep enough to clear all sue-
tions. It is also claimed that there
is absolutely mo secouring action of
ashes on the hull, or possibility of
ﬂ]ﬂr coming in contact with the stern
fube,
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MISSISSIPP1 RIVER JETTIES

The two immense jetties at the
mouth of the Southwest Pass of the
Mississippi river, just completed, have
succeeded in giving the southern states

POPULAR MECHANICS

ENGLISH CARAVAN CAR

COur European manufacturers con-
tinue to maintain the lead with new
ideas in automobile constroction,
House cars, or caravans, as they ecall

a deep and always accessible harbor by
opening the 100 and 200 ft. depths of
the Mississippi river to the largest ships
afloat,

The jetties were begun four vears
ago and have cost 2,500,000, They
are nearly parallel walls, one three and
the other four miles long, lying over
half a mile apart and built in shoal
waler at the juncture of the pass with
the Gulf of Mexico. The swift cur-
rents which they produce, aided by
dredging, caused a tremendons washing
out of river bottom even hefore com-
pletion, making 50 to 85 {t. of water
11 some places,
of the work the depth was but little
over a man’s head.

The construction of the jetties was
carried out under many difficulties,
among which was the necessity of
bringing the material from distances
ranging from 100 to 500 miles, The
completed walle have no foundation,
but rely for stability upen their ex-
tremely broad bases, 100 to 150 ft. wide
at the bottom. The capping is a con-
criete sep-wall 4& ft. ]L]'gh, and 15 the
only portion not submerged,

where at the beginning -

them over there, are rapidly passing
from experiment to practical use. The
car illustrated contains a completely
equipped kitchen and sleeping berths
for six persons, and Motor of London
gays the owner, Mr. Fletcher, with
friends, made a 4,000-mile four in it
during the past few months,

The only delay from failure of en-
gine was one of five minutes when a
small valve spring broke.

The kitchen is placed at the rear,
where odors of cooking do not reach
the passengers. The outzide seats fol-
low the lines of the time-honored Lon-
don s,

f'n

||..J

French Coaching Autn

Another type of ontside-zeat car waa
displayed at the recent motor car show
in Paris.
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LIFE-SAYING TENDER STEP

Many serious accidents have oceurred
to engineers and firemen when climbing
o off and on to
locomotives and
tenders hecanze
the steps were
covered with ice
and glush. This
step was adopted
by the Canadian
Pacific railway to
make the danger

R of such accidents
as small as possible. The 2-in. holes in
the step allow the snow and ice to fall
through, while the projections or lugs
afford a secure foothold. The high
flanges prevent the feet from slipping
over the ends,

& &

STARTING A DUTCH WINDMILL

The simple Duteh millers, ignoring
the advancement of the years in me-
chanical appliances, still eling to the
simple devices used by their fathers
and grandfathers, In this illustration
iz shown a miller starting one of the
windmills that thickly dot the rim of
the Zuyder Zee. The immense wings,
with an expanse like the sail of a shiﬁ
must be swung out to eatch the win
To accomplish this a wheel, resemblin
the steering wheel of a ship, is used.
The miller places his feet upon the
spokes and diligently treads until the
rope, attached to a brake-beam, re-
leases the wings and starts them
swinging lazily in the wind.

Seen im Hollond
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LINE WORK 800 FT. ABOVE CANON

Along this mountainous trail near
Ouray, Colo., the telephone poles were
set out on a trestle to aveid interfer-

Koo Fi. to Hock Bottom

ence with passing teams. Ome of the
linemen who did the work is seen
perched on the crosspiece 800 ft. above
the hottom of the cafion. The illustra-
tion is redrawn from a photograph fur-
nished by the courtesy of the Colorado
Telephone Company.

& &

FISH INSPECT TORPEDOES

The curiosity of fish is in no way
better demonstrated than by watching
their antice when torpedo practice is
in progress. Recently a school of big
fish swam up the bay near Sag Harbor,
L. 1., while a torpedo boat was firing
at a target, and began to investigate.
The result was a great number of
mangled fish and a noticeable zig-zag-
ging of the torpedoes before they
gtruck the target. A shark at another
practice fried concluzions with a tor-
pedo, with similar effect on the shark.
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GYROSCOPIC ENGINES FOR
AEROPLANES

By Prof, Oeorge H, Morse
Department of Elecirical Engineering, University
of Mebraska

At first thought the use of gyroscopes
to steady an acroplane while in flight
appears chimerical.  Yet when one re-
flects that the hoomerang depends for
its stability entirely upon its rapid ro-
tation the principle seems worthy of
some consideration. Even the ordinary
playing card, in the hands of an expert,
may be zent whirling and flying ae-
curafely to a mark at a distance of a
hundred feet or more. While it 13 out
of the question to load an aeroplane
with a gyroscope of sufficient mass to
be of utility, it occurs to the writer

Detolls of Proposed Mechanism

that invention and mechanieal evolution
may ultimately make available for gyro-
scopic action the mass of the propelling
motors  themselves, even including
necessary fuel and rations.

The arrangement shown in the ac-
companying drawing is intended mere-
Iy as a syggestion leaning toward a pos-
gible solution of the problem. In this
drawing the members shown in solid
black, as A, are stationary parts, in-
tegral with the framework of the aero-
plane. The parts shown in outline all
revolve. TT is a four-evlinder gazoline
engine, I being the main engine shaft.
The shaft T carries a bevel pinion, H,
which meshes with a stationary hevel
gear, M. The weight of the engine is
sapported by the vertical shaft, O,
which gets its bearing upon the face of

POPULAR MECHANICS

gaar M. The shaft O extends through
the gear M, and carries a bevel pinion
which is one of a pair serving to supply
motion to the propeller shaft, C. A
hole is provided in the lower part of
ghaft 0, through which the engine shaft
I passes, The upper end of () may be
made hollow where it passes through
the upper bearing. Electric wires may
thus be led from the insulated elip
rings, R, throngh shaft (), to various
electro- mngnetm Enntm]hng apparatus
on the engine cylinders, Fuel may also
be gent from a stationary retainer to
the engine by means of the opening in
the end of 0. Of course, the engine
unit here shown would need to be op-
erated in connection with a similar unit
revolving in the opposite direction in
order that the reactions on the frame
of the aeroplane be balanced. The en-
gine arranged as deseribed is virtually
its own flywheel. In order to reduce
the mtur{ling elfects of the air tl:e re-
volving engine should be ineazed in a
large vertical eylinder, only such air
currents being ]:u:rmlttcd to exist abont
the emgine cylinders as are necessary
to keep them ecoal.

It ghould be possible also to apply the
principle I have described to light water
eraft with the effect of keeping them

on even keels in rough water.
——

FRENCH BARREL MOTOR TRUCK

A specially eonstructed motor truck
for hauling casks of wine and other
ligquids iz coming into general use in
Paris. It has been found the load is

Cannot Roll O

carried better in the manner shown in
the illustration than when the casks
are set up on end,
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BOILER HURLED LONG DISTANCE
BY EXPLOSION

In a recent boiler explosion in the
Kern River oil fields of California a
horizontal tubular boiler waz thrown
a distance of 1,220 ft., an aecident un-
usnal for a boiler of thiz descriptiomn,
although happening often to vertical
boilers,

The explosion completely wrecked
the boiler house and hurled the boiler
across two gulches and over the top of
a T4-ft. derrick which stood in the di-
rect line of its flight. The boiler was
one of three Y0-hp. eylindrical return-
flue boilers, weighing 5 tons each.

EMERGENCY OVERSHOES FOR
HORSES

In large cities, like Chicago and New
York, icy asphalt pavements cause the
death of hundreds of horses every win-
ter. Many styles and shapes of shoes
are now being infroduced in an endeav-

Ice Creepers for Horses

or to stop such accidents, one of the
most promizing of which is the emer-
gency ghoe, here gshown. It consists of
a chain “tread,” which can be quickly
buckled on and as quickly taken off
the foot of a horse without the use of
tools. It is practically self-adjusting,
18 strong, cheap and durable,

il &
* *

CARVING FOWL WITH CLIPPERS

The most expert sometimes find carv-
ing fowl an awkward task, and many
times the first clond to arise on an
otherwise sunshiny “matrimonial hori-
zon has been caused by an unsuceessful
fussle with a turkey. This pair of

MECHANICS
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No Skill Required

carving shears was devised especially
for those who find the talent of carving
hard to acquire, The upper blade is a
carving knife and the dented lower
blade forms a clip. The shears are
easy to handle and permit one to suc-
cesslully attack any part of the fowl.

—a—
TO STOP WIRELESS MESSAGES
IN WAR TIME

An Austrian electrician has invented
a deviee for destroying wireless mes-
gages during times of war. It consists
of & revolving tower from which flashes
of varying strength are thrown out. By
this means all receiving instruments
within a wide radius could be so de-
luged with flashes that the operators
would not be able to distinguish
messnges,

&

SUGGESTED TYPE OF DIRIGIBLE
BALLOON

The dirigible airship iz a
enggested by persons enthused wtﬂl
the Il ying
fever, whu be- [REES
lieve that air- &
ghips would sail
better  against 3.
the wind if &8
pierced throngh (2
the center of the
envelope by an [
tube |

aluminum
open  at both §
ends, Their idea

iz that the air 5 o
resistance would JESiaEscRETtl
not be as great
as il 15 with
the usual type of dirigible balloon.
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RAISING GALVESTON 15 FT.

This illustration shows one of the
geenes  attending the raising of the
grade in CGalveston, Texas, The house
shown in the foreground was raised 15

Method of Filling

ft., half of which height has been al-
ready filled in. The two large piles of
goil are at the ends of two discharge
pipes from the big dredge working in
the canal.

e

STONE BOULDER BREAKS
DREDGE PUMP

The object zhown in this picture is
the broken casting of a large centrifu-
gal paomp used on a powerful suction
dredge. The damage was inflicted by
a heavy stone boulder which was
gucked in by the dredge with such foree
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QUICK UNLOADING CAR CHUTE

It takes time for a crew of men to
unload crushed stone, sand, or other

Loads I an Instant

material from a ear into waiting
wagons., Time means money, therefore
the reagon for the quick unloading
chute in this illustration. The chute
is attached to the side of the car and
filled by the unloading erew. When a
hauling wagon arrives it is driven
under the chute, the ecatch is kicked
out, and the wagon box filled in a
moment. These chutez are made in
different sizes, the medinm size holding

one cubie yard.
P e, o PSS

GERMAN AUTOMOBILE COAL
WAGON

Automohile coal wagons, the boxes of
which are tipped to discharge the coal

P —

An Unosusl Bresk

ithat it burst the upper casing of the
pump. The casing was cast-iron 3 in,
thick.

Carrles Three Tons

by means of the 18-hp. gasoline engine
which runs the truck, have been intro-
dueed in Berlin, Germany. The box, or
coal bunker of the wagon, has an in-
clined bottom, which aids in the diz-
charge of the coal. The truck has a
carrying capacity of three tons, and is
operated at a normal speed of from 8
to 10 miles an hour.

&
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SHOP NOTES

8 2

Holding Up a Gear on a Vertical
Shaft

The large wheel of a gear drive on
a vertical shaft was put on with a key
without a set screw, and consequently
it wonld keep
elipping down
on the shaft and
had to be raised
every three or
four weeks., As
it was impossi-
ble to take it off
and fix it, we
had a blacksmith
make a collar as
g shown in Fig. 1.
Two pieces of iron about 3 in. lomg
and & in. thick, bent to fit the shaft,
leaving a space between the ends, were
used. A set screw was placed in this
collar and two 4-in. bolts passed
through the ende to clamp it on the
shaft. The wheel was raised to the
proper place and the collar adjusted
a0 the key on the shaft came between
the ends of the collar, and the place
was marked for the sef serew. A small
cup was cut in the shaft to receive the
set serew.  When placed in position
and tightened up, no more trouble
came from that source.—Contributed
by L. F. Groger, Concord, Mich.

— e e

How to Make a Tool Stand

T'wo boarde about 16 in. square are
fastened one on each end of a square
post or center-
picce.  An equal
number of holes
are  drilled in
each board to re-
ceive the tools as
shown. The top
board may be a
little larger than

the bottom and the holes made to slope
toward the center at the bottom. If a
handle be placed in the middle of the
top board, this device can be used on a
bench or floor, as desired.—Contrib-
uted by Harold Beecher, Toronto,

{anada.
i . T TR

A Home-Made Washing Machine

Secare a  good  water-tight  cask,
thoroughly eleanse it alml cut & hole
for a lid. The .
eask should then
be mounted on
two good rock- . =
ers whose are is | /7
small enough to |
give the machine
a good tip down=
ward, BAYE the |
Pathfinder. A
handle is nailed on to one rocker and
the machine iz ready. PPui info the
cask the warm washing solution and
then follow with the laundry; clap the
lid on tight, and begin to rock the
machine. The ecleanging iz accom-
plished simply by the shock of the
Jaundry and water against the ends of
the eask az it tilts back and forth.

C— -k w e———
A Sandpaper Kink

Turn an ordinary straight spindle
and saw a slot in the middle on a bench
saw, Place one end or side of the sand-
paper in this glot and furn the sheet

Sandpaper Kink
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around the spindle. A rubber band is
placed on each end to hold the sand-

per in place, says a correspondent in
Woodworkers' Heview., This spindle is
placed in an ordinary lathe, with the
sandpaper turning in the proper direc-
tion, for use in sanding irregular sur-
faces,

T
Ld *

Cutting and Storing Ice

Many farmers go withont ice all
summer becanse they think it too hard
work to secure it safely packed in some
sort of an 1ee house or shelter. Some
who have the houses or sheds fail to
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E;E heavy cakes up and around into the
X.

After a lot of cakes have been cut
logze from the ice, one man seizes the
tongz and gets a cinch on the first one
that comes along. The other man
pulls down on the rope and elevates
the cake very easily. The sketch shows
how the work is dome, and a load is
quickly made ready for hauling to the
ice house,

& &
i

Turning Nuts on Mandrels

A great many persons nse a hammer
to turn a nut on a mandrel where it is

harvest n crop om ac- g
count of the cost for
hired help. But the
work can be done to ad-
vantage with two men if
a derrick is used. -

We used a regular
crosscut champion tooth
saw, detaching one han-
dle therefrom, =ays a
correspondent in Hoard's

Dairyman. A square
was mailde of two pieces
of narrow fence board as
ghown at A in skeich,
with a brace to make it

rigid. This, with a 16-
ft. 2-in. plank, was used to lay out and
mark the squares of ice. The derrick
~ wae made by using two strong white
oak poles to make the vertical post and
the sweep. The vertical post, B, may
be cut from any strong piece of lum-
ber, or made up by spiking together
two pleces of 2 by 4-in. stndding. It
should be about 15 ft. long and braced
at the base as shown in the sketch., The
bottom should be smooth in order to
slide freely over the ice. The sweep,
C, should be about 16 ft. long, or over,
with a rope attached to each end as
shown. The sweep iz pivoted on top
of the vertical post, B, from one-quar-
ter to one-third projecting over to the
gide, where the ice tongs are attached
to the lower end of the rope. The
rope, D), at the opposite end allows
plenty of leverage to handle and swing

neceszary to have a close fit. -In the
case of setting a nut on a saw mandrel,
if & hammer is used as shown in Fig. 1,
the blow would be a good many hun-
dred pounds. The striking foree of
any falling body iz equal to the weight
multiplied by the square of its velocity,
spve Wood Craft. A hammer should

Use m Sulld End Wrench

never be used to turn o =aw mandrel
mut. Proenre a ealid end wrench that
will fit the nut closely, put the wrench
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i position as shown im Fig. 2, and
strike on the end of the wrench with
the hand, or with a bit of wood—al-
most any block will answer—and the
nut will be started quickly.

How. to Remove Stumps

A soft wood stump may be removed
by boring a large hole, eay 1 in., in a
downward direction to a depth of 16
or 20 in, Fill this hole with kerosene,
and as the oil penetrates the wood fill
the hole again. After each filling cork
the hole with a wood plug, After a
month or two apply fire to the ¢il in
the hole, which will entirely consume
the stump. .
e - i

Flexible Drive for Small Boring Bar

It iz sometimes desirable, when using
a drill or boring bar, in cases where the
bar iz used in connection with guide
bushingz in a fixture to provide a
flexible drive in order to aveid any
tendency to cramp the bar., The ac-
companying skeich shows a simple and
inexpensive form of universal joint
which has heen used successfully for
driving small boring bars amd drills

Inexpensive Universal Jolot

in eages where the fixture hushings
have been more or lees out of line with
the driving spindle. It consisis of a
drill or boring bar, B, and the short
shank, A, the ends of each being
slightly convex as shown. The spring,
(*, is wound close, elipped over the
joint and soldered at each end as shown
at 8. The spring thould be wound =0
a3 to fit the corez, and in such direc-
tion as to cauwse it to have a tendency
to eloze tighter on the cores from the
regigtanee of the eut, says American
Machinist. The ends of the bar and
gshank being convex, the flemibility of
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the spring will readily permit of con-
siderable deflection in the alignment of
the bar and driving spindle,

i &
-

An Ever Ready Wrench

Forge an old file into the shape
shown in Fig. 1, forming a screw-
driver on the handle end. Cut a piece
of theet metal in the shape shown in

Handy Pipe Wrench

Fig. 2 and make a small picce of steel
the same thickness as the handle and
with small notehes a2 in Fig, 3. Bend
the sheet metal to fit around the handle
and rivet the small piece of steel in
between the carved ends. This piece
is then placed on the handle, as in
Fig. 4, and a pin inserted in a hole to
suit the work at hand. This will make
a handy tool for any light work.—
Contributed by R. Doyle, New York.

- &

Repairing a Burﬁf:nd Lubricator

Recently I had my 1-pt. lubrieator
freeze and burst, which bulged it out
so at the peint
marked B in
sketch that it
was useless, Aft-
er removing the
body from the
fittings, 1 placed
it on am anvil
and hammered
it back to the

original  shape
by light careful
blows., A clasp

was found which
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I used as a bandage, A, with a piece
of leather for a gasket. The lubri-
cator worked az well as ever after
placed in position, and saved the cost
of a new one—Contributed by P. W.
Ostwald, Bayfield, Caolo,

—_—————————

How to Drill Curved Holes

The accompanying cut illustratés a
method of drilling holes that follow the
arc of a circle. Fig. 1 shows the piece
after it is finished. The fongue-piece,
A. is milled so it fits into the groove
of the holder, B, Fig. 2. This holder
fita closely into a hole in the angle

= 75 =]

' ]
Fig. 3 _

For Drilling Curved Heoles

plate, and it iz held against the plate
by the nut C, which is just loose enough
to permit the holder being turned on
its axie. The drill boshing, D, is lo-
cated above the work as shown. The
hole throngh the bushing which guides
the drill is made to fit the shank of the
drill instead of the point, says Ma-
chinery. The drill is flat-pointed, and
itz ehank is much smaller than the
puint, so that it will allow the work,
when being drilled, to turn without
rubbing against the shank. The ream-
er 18 of the ball type, and it is essen-
tial that the ball be round if the hole
iz to be accurate. The zhanks of both
drill and reamer are ground and lapped
to fit the hole in the bushing D.
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Fig. 3 illustrates the way in which
the jig and the work are placed on the
drill-press. The work is fastened te
the holder by a bolt, as shown, and its
poeition located with a height gauge.
By pressing down on the handle, E, the
work 18 fed against the drill, and the
hwle is drilled on an are, the radius
of which will depend upon the distance
from the axis of the holder to the drill.

A Simple, Effective Negative Washer

The device consists of a V-shaped
trough with the end pieces square to
furnizh a support. It should be made
of sufficient dimensions to accommodate
the sizes of plates being nsed. A few
coats of some good waterproof paint
will make it practically indestructible.
If for 5 by ¥-in. plates the sides should
measure 30 by T4 in. and be joined to-
gether at right angles at the bottom,
says Camera Craft. The water enters
the washer through a piece of hose at-
tached to the tap and fitting over a
ghort piece of pipe at the end. After
passing through the washer it leaves
through a siphon formed of piping at
the other end. This pipe should be a
trifle larger than the inlet pipe and
then there will be no danger of over-
flow. The platez should be placed in
the washer as shown with their film
gides down. Sediment or dirt cannot
come in contact with the film, and in-
stead of the water pushing the densc

Megative Washer _

hypo solution against the plates and
then out over the top, as in many forms
of washers, this simple device gives the
plates a constant eoaking in  fresh
water in such a position that the h
falls ta the bottom, where it is ca

off through the outlet pipe.
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Placing a Pipe in an Old Trench

A corporation owning several hun-
dred flats in Hoboken, New Jersey,
proposed to heat and light them with
exhaust steam from a power plant re-
ccntlj,- cu:rnsiruc:ted An old trench was
- in the street 3
ft. below the
pavement and
220 ft. in length
from one man=-
il hole to the other.
| As the ecity
would not give a
8 permit to dig up
the old h‘Enﬂh the construction com-
pany decided to use it temporarily for
a vacuum return pipe during the win-
ter. The trench was 30 in. square and
already contained a 12-in. main with
projecting flanges at the joints, and a
4-in, pipe as ghown in the illustration.
The heat had not been turned off from
the pipes for ten years previous, After
the heat was turned off and the trench
allowed to cool for two days, an at-
tempt was made to send a sewer dog
through, which failed. The next thing
to do was to send the smallest man
employed through. The man that vol-
ufiteered started on his trip with a wire
attached to one foot and a string to
the other. The important feature was
that the string could be broken, pulled
out and used a2 a measure above
ground to loeate the man for the dig-
ging gang in case he got siuck. The
wire waz to draw a cable through if
he suceeeded in getting through him-
gelf. The extremely narrow quariers,
the projecting flanges at each joint,
and the intenge heat made the trip a

rilons and extremely difficult one,

ut it was successfully accomplished in
ome honr and a half.

N
" *

Ag a small portion of zine greatly
aids the reduction of gilver in the bath,
gmall steel articles should be brass
plated instead of copper plated previous
to dip-gilvering. The zine contained in
the brass makes the silver appear whiter
and a heavier depogit is formed.
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A Sack Holder

The accompanying illnstration shows
a very handy device that may be ap-
plied to a truck or attached to a stand
of its own. It is composed of a ecircu-
lar piece of sheet metal that is made
funnel-shaped at the top and the proper
size to fit the mounth of the sack at the

Sack Holder

hottom, savs American Miller. Around
the bottom part is a strap attached
with a clamping device as shown to
hald the sack in place while in opera-
tion. The device is attached by two
braces to a truck or may be fitted to a
special truck frame.
[ N ——

Another Pattern-Maker's Clamp

In a recent iesue of Popular Me-
chanies an illustrated article on a pat-
tern-maker’s elamp was given. The

Toggle Links, E B, Work I Revaras
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deviee az shown in the aceompanying
gketch 18 an  improvement on  this
clamp. The toggle hinks, E E, work
in reverse anil allow the serew to back
away Irom {he work as it lig]d.ems 01
the material that may be clamped in
the jaws, F F.—Contributed by L. N.
Tanner, Lowell, Mase,
e fp

Straightening a Large Armature
Shaft

A large T-in. direct connected arma-
ture shaft was sprung %-in. in one
bearing close to the spiral gear. It was
a case of straighten or make a new
ghaft, As there were two steel dises

Etraighiening a Bent Shaft

and two spiral gears that were shrunk
o and an armature to remove it was
decided to etraighten it. The shaft
was hung in the lathe centers, and a
piece of sheet iron placed on the lathe
bed, on which fire brick was built up
around the shaft, thus forming an arch
to hold the coke. A blowpipe of air
and gas was placed through the side
of the arch and direetly under the
shaft, which was turned occasionally
to get an even heat, savs a corre-
gpondent  in American  Machinist.
When red hot a 100-fon  hydraulie
pre=s, A, was attached by blocking up
even with the centers and using twa
Ul-bolts around the shaft with a clamp
on each across the hack end of the press
ag shown, After 80 toms pressure was
placed upon it and released it =till was
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found to be % in. out of troe. After
repeating the operation twice with less
pressure the shaft ran true. The shaft
was allowed to revolve in the lathe un-
til cold, and after filing and polishing
it was n‘*plaud in the engine.

* &

A Lock for the Window

Hecure a small plain hinge about 1}
in. long and 1 in. wide when closed.
Place the hinge
on the lower e,
right-hand cor- ' I' "'
ner of the ||.|,|| |E '
upper window =
gaeh, a3 shown,
and fasten one
gide to the sash
with serews,
Thiz will leave the other side of the
hinge to torn. To lock the window,
turn the free side of the hinge as Tar
beck as possible, which brings it over
the lower sash., The hinge will not
be noticed from the outside, buot will
prevent the lower sash from  bein
raized or the npper one lowered., When
the hinge is elozed it will not be in the
way of raising the window.

R Y
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Increasing the Life of Coal Hods

The bottom of ecoal hods wear
through quicker than the sides on ac-
count of receiving more foree from the
coal  and  rust
caused by damp-
Tese, If a wonil
bottom iz placed
on top of the
metal one it will
take up the wear.
A piece of paper
i3 eut to fit the
bottom of the hod and uzed az a pat-
tern in marking out a piece of wood.
A f-in. thick board will do, which
should be free from cracks. After
marking the wood from the pattern it
13 enf and shaped to fit the slope in
the front omd back of the hod, After
placing the wood on top of the metal
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bottom, holes are punched through the
metal sides at the bottom, as shown
at A in the sketeh. Drive nails through
these holes into the woml boltom to
hold it in. Thiz will increase the serv-
ice of a coal hod several times.

i
b "

How to Make a Poultry Feed Trough

A large feed trough to feed poultry
may be made from two pieces of lum-
ber, 6 or 8 in. wide and nailed together,
forming a V-shaped trough, says the
Poultry Keeper. Nail a piece of board
10 by 14 in. at each end, which will
gtop up the ends and also serve as legs.

Pouliry Feed Trough

On these ends nail iwe uprights and a

strip across the top, which will serve

as a handle. From thiz handle strip to

the edge of the trough nail other strips

about 3 in, apart to prevent the fowls

;ﬁm getting into the feed with their
t.

& &
* L

Holder for Plow Discs While
Sharpening

A plece of 2 by 4-in. block, A, is
beveled on the upper end and fastened
to the anvil bleck as shown., Another
piece of 2 by 4-in. material, B, is fitted
on top of the emall block, which should
be long enough to etand about 3l-in.
above the anvil. A } by 8in. bolt, C,
with a 3-in. hole in one end and a
thread made on the other serves to hold
the npright piece, B, in position. A
hardwood pin, D, about 4 in. long is
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fitted in the upper end of the upright
piece, B, to receive the disec. When
the disc is heated it is removed from

Disc Can Be Tarned on Pin

the fire and placed on the pin, D, and
adjustment made by the bolt C. The
dize can be turned around on the pin
and the hammering-will be made even
all around.—Centributed by Farmer
Williamson, Duratgo, Colo.

Removing a Broken Tuning Valve

—————

After several trials fo remove a
stuck tuning valve in a horn the part
on the outside was brokem off flush,
The problem was to remove the hroken
part remaining. T
After some 1——-——{:&1
thought iIm! Fig, 1 ?
workman eecured
a ronnd piece of .
brasse mear the :
gize of the hole in the broken wvalve.
One end of the brasg rod waz cut out
in & wedge-shaped notch as shown at
I, Fig. 1, and a wedge waz made to
fit this notch with its outside rough-
ened. The part of the brass rod back
of the wedge was filed flat, as shown
in the end view, A, Fig. 1, while the
other end, B, including the wedge, re-
mained round. This tool was inserted
into the broken valve and a thin piece
of metal placed in the space, O, left
by the flat part filed on the rod, and
used to drive the wedge tight against
the broken valve part. A little heat
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was applied and the part removed and
repaired without trouble.

T

How to Make a Water Strainer

Bend a piece of heavy wire in a
cirele as shown in Fig. 1, forming a
handle, B, on one end of the wire amd

FH.

Valer Screen

the other iz lapped over a little, as
shown at A, This circle should be
about 124 in. in dianeter.  Cuot a eiren-
lar piece of cheese cloth about 15 in,
in digmeter and make a bmml, Lo
hem around the edge, T'i;.: 2, entting
out a small nutnh, O, in the edge,
After the hem is made the diamoter of
the cloth should be about 13 in. The
endd of the wire, A, Fig. 1, is inserted
in the hem of the cheese cloth eircle,
(!, Fig. 2, and the eloth is pushed
around until the wire eircle is enclosed
in the hem of the cloth. Before pump-
ing a pail of water lay the strainer
thus made over the pail. When throngh
pumping remove the straimer and give

it & vigorous shake and hang up to
iry.  Two or three cloth eireles should
be provided, so that the one in use
may be removed and  dried.—Con-
tributed by K. B. Hevnolds.

ik &
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How to Repair Lathe Bronze
Bearings

File or plane the joints of the bronze
bearings and  after placing together
cover the outzide with solder. Turn
the spindle fo remove all wear. Center
the bearingz in ihe chuck and bore out
to fit the turned spindle. Then place
them on & mandrel and turn off the
eolder to fit the housing. Saw them
apart at the old joints and place in po-
eition.  This will give § new wearing
surface on both the spindle and bronze
learings, making them as good as new,
—Contributed by E. R. Thompson,
Harvard, 111

. &
- L

It i easy to determine in what part
of the conntry brass foundry azhes and
shkimmings originate when found in the
hands of the metal dealer, as in New
England anthracite eoal i3 used in maeli-
ing. In the West, SBouth and Middle
West coke 1s nsed,

i
¥ b

How to Tighten a Worn Blower Fan

A large fan in the heating system
of # nmuufucturmg plant had become
quaite racked. All the rivets were
loose and the spiders were s0 worn
that they did not fit the shafi by aboud
%+ in. The shaft was 5

in. in diameter. The
fan eonld not be spared

long enough to have a
new ehaft made and the
gpidera re-hored, sava a
correspondent in Power.
A plan was adepted as
illnstrated by the sccom-
panying sketeh. Twa
taper brass sleeves, Fig.
2, were made for wedges,
the inside diameter being

Fastanlng & Blower Fan to the Shaié

just a trifle over that
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of the shaft, each with a fange
on the thick end. Then two cast-
iron spiders were constructed in lour
sections, and the halves bolted  to-
gether, as in Fig. 1. These were
bored to fit loosely on the shaft.
After elipping the cone sleeves umler
the hub of the fan, as in Fig. 3, the
cast-iron spiders were put on, one on
each side, and four §-in. tie-rods, with
threads and nuts on each end, were
passed through the holes in the spiders’
arms, going between the arms of the
fan. Turning up the nuts on the rods
drew up the spiders and wedged the
gleeves solidly im place under the fan
bearing without throwing the fan off
center,

1845

A Tandem Crocible Furnace

For many purposes the tandem cruei-
ble furnace will be found quiteé useful
and well worth the cost of installation.
Most furnaces in use at the prezent iime
are bazed upon the principle of the tan-
dem fornace. The old tandem furnace
was the form in which the waste heat
was utilized. The furnace shown in the
sketch conszists of two similar ones
placed in tandem, so that the waste
heat from one is utilized for heating
the other. If a good natural draught
iz had, the problem is not difficult. In
constructing a tandem furnace all that
iz needed is to place two similar fur-
naces together with the flue from the

YA

An Emergency Bake Oven

Quite recently my wife had just got-
ten a dish of heans ready for cooking,
when to her dismay she discovered that
the gas had been turned off. She also
had a pan of bisenit dough ready for
the oven. What to do she did not
know., More for a joke than anything
elee T replied, “T will show you how to
eook them,”

I went to the hard eoal stove, shook
down the ashes and dumped them and
put the heans and biseuit dough in the
ash pan, covering them with a fin
cover, and then replaced the pan in the
stove and awaited developments, [
never tasted better beans and biscuit in

~my life.—~Contributed by Charles
Clement Bradley, West Taledo, Ohio.

Cruciide Purnace YWhich f:rl.lll:-ll "Waste Heat

second passing ont from the bottom
and into the chimney.

The first furnace 1z of the usual type,
and the erucible, A, sets nupon the coke
or coal in the regular manner, The
covers should elose the furnace as tight-
lv a= possible, says The DBrass World.
The flame passes through the flue, D,
into the second furnace in which the
crucible, B, reats. The bottom of an
old erucible is used in the furnace and
the crucible sets upon 1t. From this
furnace the flame passes through the
bottom flue into the main chimney, The
heat that passes into the second furnace
15 usually insufficient to melt copper, or
even  brass, but for aluminum, soft
metals or warming up a erucible so that
it eam be introduced into the first fur-
nace it serves a good purpose,
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A Home-Made Brooder

The accompanying shetch shows how
to construct a brooder that will not re-
quire much time to make, says a corre-
spondent in the Poultry Keeper. Se-

Inexpensive Hrooder

cure 4 box and in the ecenter of the
bottom cut a cireular hole just large
enough to receive a common tomato
can.  Holes are punched in the side of
the can and alzo a hole cut in itz bot-
tom large enough for a 13-in. pipe. A
hole js then cut in the top of the box
for this pipe to extend through from
the top of the tomato ean, which rests
on the bottom of the box, as shown, A
common lamp {furnishes the heat to
the radiator formed by the tomato can.
—

How to Machine an Arc on a Planer

The following iz a deseription of an
attachment used om a planer to ma-
chine arce: Referring fo the illustra-
tiom, T" is the table of the planer, 8 the
slide moving in the gibs C and G which

Catting Arce on & Planer
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are fastened on the planer table, The
point A of the slide and a vertical
chaft, B, are connected by the rod R.
Thiz rod R is made adjustable for dif-
Terent radii, says the American Ma-
chinist. The part to be machined is
placed on the slide and the tool is
clamped on the planer head. The ma-
chined line obtained iz an exact are.

Y

i #
A Paint Brush and Pail Holder

Various hooks are ueed by painters
on ladders to hold the paint pail. In
the sketeh is . :
gshown how to
nuake 4 paint
brush and pail
holder combined
by using a heavy
wire. A hook
formed as shown
may be attached to any rung of the
ladder and not interfere with the
climhing of the workman,

———
Home-Made Instrument to Draw
Parallel Lines

A device that consists of a thin
sheet of fin or aluminum, hent as
shown, with two
cammaon lead
pencils held in
pockets at each
edge of the
sheet, makes it
possible o draw
two parallel
linez to be used
a2 guide lines
for lettering om
a drawing. A eross eection of the
pockets, A B, is shown in Fig. 2. The
pencils may be moved up or down to
vary the epacing of the lines, and can
eagily be removed for sharpening, savys
American  Machinist,  This instru-
ment is a time saver, but its chief
merit lies in the fact that by its use
the lettering on a drawing is more uni-
form in height than when the guide
lines are spaced by guess.

Fig- 1
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How to Make Pipe Coverings

Coverings may be made in small
ghops by means of rolls supported by
pipe and fittings as shown in the
ghetch.  Coverings are composed of a
layer of asbestos paper, then wool felt
building paper and finally a canvas
jacket. The size depends on the size
of pipe nsed and wooden rolls must be
provided for each size of pipe. These
rolls are divided longitudinally into
halves so that the end of the paper can
be clutched between them when the roll-
ing of the paper is started. The roll
of wool felt is mounted on an iron pipe
which, extending bevond the roll, is
 supported by a tee cut longitudinally
to serve az a bearing for each end of
the pipe roller, as Eﬁuwn at A in the
gketch. The paper in unrolling is then
paseed between two rolls, the lower
. one of which is partly submerged in
paste in a box for holding the paste,
g0 that the wool felt in passing over
the roll receives an application of the
paste carried up by the roll in its turn-
mg. The upper roll serves as a weight
to bring the paper in cloze contact with
he paste roller and alzo to squeeze the

mlpfelt against the roller o that only
the proper amount of paste is used,
gays The Metal Worker. The paper ia
then passed over an idle roller, and is
finally drawn to the work bench, on
which i8 mounted the wooden form
needed for each size of pipe. It will
thus be seen that it is only necessary
to keep rolling the wool felt on the
fl'll:‘[ll} alter the [-‘.il'lg-[:': thickness of
asbestos paper has first been applied,
until the desired thickness is obtained,
when the covering iz ready to be dried
before wrapping in the light canvas
protection,

The finished roll will dry quickly in
an ordinary atmosphere, but if made at
times when it should not dry quickly,
mold might set in and the paste not
set properlv. A emall drying room
may be constructed and heated with a
gt of horizontal pipes connected at
the ends by return bends to be used
for the circulation of hot water. The
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coverings are stacked vertically in this
drying room and when the hot water is
circulated the heat serves to drive off

Making Pipe Coveriags

the moisture from the paste quickly.
The water may be heated by a gas
water heater using illuminating gas
and placed just outside the drung
room. A small ecircolar saw is used
for trimming the ends of the cover-
ings when finished, although where a
large quantity is not made a common
hand saw will answer the purpose.

gl p——
Home-Made Pipe Cap

Bore a hole in a block of wood about
1 in. deep and § to 1 in. larger than
the pipe on which the cap is to be used.
Plug the threaded end
of a short piece of pipe
with putty or clay. If
clay iz nsed, it must be
dried after placing in
the pipe. Hold ﬂJIEl
plugged end of the pipe
in the hole made in the
wood  block, allowing
equal distances on the sides as well as
the end, as shown in the gketeh. Pour
into the space, A, around the pipe
threads melted lead, and when ecool the
pipe is unscrewed. By adding some
zing to the lead a cap ean e made
that will hold the pressure of most
city  water mains—UContributed by
James F. Noble, Toronto, Canada.




198

Increasing the Ink Capacity in a
Drawing Pen

The ordinary drawing pen will not
hold sulficient ink to emable one to
—=—1 draw a broad line of
reasonable length. A
simple attachment as
shown in the sketch
will supply the pen
to  be used with
plenty of ink for
broad lines, says the
American Machinist.
A thin piece of steel
iz filed and bent to
shape. A hole 1=
drilled a little small-
er than the diameter

' of the adjusting
serew of the pen. When serewed in,
the strip iz kept tight on the screw
and central between the nibs, The
gtrip can be swiveled around so that
the pen may be easily cleaned, and can
be taken off when not in use.

& &
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A Home-Made Boiler Grate

A construetion company had to ghip

their ontfit & considerable distance and
when putting  their power plant in
order found that the grates for the
boilers were lost in transit. As it was
geveral hundred miles from a manu-
facturing plant, the engineer had to
construct a makeshift grate for imme-
diate uze, Some old J-in. pipe, inclod-
ing some fittings, was found about the

Home=Muade Boiler Grate
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place. Two pieces of 2-in. pipe were
cut as long as the width of the fire-
box. A malleable 2-in. tee was placed
on each end of the pipe. One aide of
each 2-in. pipe was drilled and tapped,
one with right hand and the other with
left hand threads, to roceive the J-in.
pipe. Threads were ent on each end
of the -in. pipe, one end with right
hand and the other with left hand
threads, leaving a long thread and
making them the length of the firebox.
Collars were made by cutting small
pieces from 1-in. pipe and tapping one
set with right hand and the other with
left hand threads. When putting the
whole deviee together, as hown in the
eketch, the collars were used as lock-
nuts on each end of the 3-in. pipe.
The 2-in. pipes were capped on the
ends, leaving the opening in the tee to
form a ecirculation of air through the
pipes. Water was kept in the ash pit
and this device was msed for several
months without a sign of burning out.

How to Fit Handles to Carving
Knives

The shank of the blade should be
forged the same shape as a flat file
shank, tapering and square, as shown
in Fig. 1. A piece of wood iz secured
and a hole bored in the end to receive
the shank. The wood
ghould be dressed fo the
shape desired for a han-
dle while on the shank
to keep it straight with
the blade. After remov-
ing the blade, hore a e
#-in, hole through the
handle, A, Fig. 2, and
wrap the handle with LPe! Fe?
paper, covering the hole, A, and ex-
tending it over the end of the handle
about 4 in. The shank of the blade
12 again placed in the handle, and
while held in an upright position
melted =older poured into the space be-
tween the paper and the blade. This
will fill the space around the square
ghank and the hole A. and will make a
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ferrule at the end of the wood handle.
Thizs will always hold the blade solid
in the handle. Solder must he used
and not babhbitt.
e p————
Gasket Made of Wound Asbestos
Cord

Thiz is a simple method of making a
gasket or washer of g-in. wound ashestos
packing, or eord. The eords are alter-

Asbestos Packing Gasket

nately passed around short bolts, as
shown by this tank, which is used to
geparate crude oil from the sand
brought up by the pumps. It is sub-
jected to a elight steam pressure when
the lid is on.

i
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How to Tighten a Worn Screw

A ecrew was worn =0 that it was
too small for the hole in a certain
place on a printing prese, and not being
able to obtain one of
suitable shape and size,
a correspondent in Ma-
chinery used the old one
by placing it between
two pieces of wood in a
vise and cutting a slot as chown in
the sketeh, The slot was ﬂl'_l-i_‘.'l]'i.."{l a
little and a flat iron wedge driven in.
The serew wag then turned into its
place, where it held as good as a new
one,  This method could be uzed also
with bolts where the nut will not stay.
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How to Cut Stovepipe

Where short joints of stovepipe are
needed the ecotting of them wiLE. fim=
ners’ shears or a
chisel does not
make a very
good piece of
work. Use =a
COMMOoNn  ¢an
opener g2 shown
at A in sketch -
and the work will be eazily done and

the ends will have a smooth edge.—
J. B AL
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Emptying 0il Barrels with Coms=
pressed Air

A great many barrels of oil had fo
be emptied and, as compressed air was
elose at hand, a correspondent in
Power made a
device az  illus-
trated to do the
work. On one
end of a 7-in.
length of 1-in.
pipe, threaded at
both  ends, wasz
serewed a  1-im.
tee, A, and a 1

by J-in.  bush-
ing, B, was
turned to  ome

gide of the tee
A long thread
was cut on oné
eni of a 35-in.
gection of $-in. pipe, and in the other
end were filed four notches § in. deep.
This end of the long pipe was inserted
in the 1-in, pipe and the threaded end
of the J-in. pipe was turned into the
bushing, & in. of the thread extending
from the top to receive a }-in. eoup-
ling, . One end of a 16<in. gection
of 1-in. pipe, which was thrended on
both ends, was inserted into the coup-
ling, and an elbow turned on the other
end, The side outlet, E, of the tee
was used for the air connection,

v
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A 13-in. hole is bored into the bung
of the barrel and the free end of the
1-in. pipe, F, turned into it. The com-
pressed air connection may be made
by means of a rubber hose, or any suit-
able means will do. By being careful
not to use too much air pressure, the
device will empty a barrel in five min-
utes as thoroughly as if drained,

—_—
A Holder for Tool Grinding

Edge tools, such as chizels and plane
irons, are mow put on the market
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Holding Tools fer Grinding

ound and honed, but the ordinary
shop appliances for grinding them are
often far from satisfactory. Every
worker knows that the bevel on the
cutting edge of a plane iron or chisel
ghould be uniform and flat, but thera
are many workmen that will hold these
tools in their hands and attempt grind-
ing without the aid of any support.
More often the result i3 a convex in-
stead of a flat or concave bevel. The
accompanying sketch shows a device
for ]1rr]h]i'ng these tools while grinding.
A wood bar, A, Fig. 1, iz made from 1
or 1}-in. material, about 2! in. wide
and 3} ft. long. Fig. 2 shows the top
view of this bar. One end is shaped into
a handle, into the other has been turned
a serew the depth of the threads, the
head is clipped off and the end of the
shank filed rounding for a pivot. The
block B, 4 or § in, lgu-ng, ung the width
of A, is serewed to it and carries the
tool to be ground. In this case the
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tool iz a plane iron clamped to the
block with a thumb serew.

On the post just back of the grind-
stone is fastened a strip of § by 1-in.
iron with holes drilled in a row about
4 in. apart and numbered. These holes
should only be drilled a part of the
way in the metal. When the plame
iron has been clamped to the block so
that the entting edge is not more than
1 in. ahead of it, the pivot is set in any
hole and the iron dropped on the stone,
A few seconds of grinding will show
the new bevel and if this should not
be what is wanted, =et the pivot in an-
other hole and try again. Not more
than one or two changes will usually be
required. When the proper hole has
been found note its number.

With this deviee the stome mav be
turned by one hand and the tool man-
aged with the other. Even on a
power-turned stone one hand is better
than two, savs Wood Craft. The tool
may be turned over as many times as
desired in the process of grinding to
note it progress and it drops back on
the same bevel when replaced. Should
the pivot slip cut of the hole, be sure
ﬂtu]_ replace it in the same hole, It is
rapid and acenrate, and even in the
hands of a hoy it is quickly mastered
and gives the best of resulfs,

Wheelbarrow Bucket for Handling
Concrete

Thiz wheelbarrow was desi
the handling of concrete.
gfem by which
the bucket i3
hoisted carriea
a wheel, =o that,
with handles
attached, the
bucket becomes
n wheelbarrow.
The handles are
detachable, The proportions of con-
crete are measured by rows of rivels
around the bucket. It 13 also adapi-
able for handling coal, earth and other
materialzs, and can be hoisted.

aned for
The central
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Quickly Made Pipe Reducer

If in doing some pipe fitting you
do not have a reducer at hand you can
make one ont
of a pipe coup-
ling. Place the
coupling on the
end of a pipe
and clamp the
whole in a vise.
Cut threads about one-half the way
over the outside of the coupling and
vou will have a first-elass reducer.—
Contributed by Wm. Erickson, Chicago.

r——
Steam Brake for Threshing Ma-
chines

The modern method of threshing is
not only one involving power for op-
eration, but the same power is used to
draw the outfit from one place to an-

Wheel Brake Operated by Steam

other. Thess wagon trains often have
gteep hills to descend which call for

coneiderable ekill to prevent the train

from running away. A recent inven-
tion has provided a wheel brake op-
erated by steam from the beiler of the
traction engine. The steam pipe is
carried beneath the bodies of the sev-
eral vehicles the entire length of the
train and iz controlled by the engineer,
A Tool for Eutting' Hardened Steel
Wire

Pliers and chisels are often spoiled
by trying to cut hardened steel wire.
Grind the chizel —

with a face about m

'/ g 11, 08 shown
in the sketel at

A, Thiz will ent the wire without in-
-jury to the tool.—Contributed by (. M.
Coleman, Sandusky, 0.
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Keeping an Ink Bottle from Turn=
ing Over

Cot a eircle about 5 in. in diameter

from a heavy
piece  of card-
board. Make a

hole in the cen-
ter that will fit
tightly over the
neck of the bot-
tle as shown in
Fig. 1. After it fie 2
is placed on the neck of the bottle,
Fig. 2, the bottle cannot turn over far
enough to spill the ink.

R

& 2
L .

How to Attach Drop Wires

The following rules have been found
to cover the installation of drop wires
to an extent sufficient to insure good
work: Dwrop wires are to be securely
fastened to the
outside  of the
building by
means of heavy
knoebs and
serews, and left
long enough fo
project  through
the window cas-
ing and up to the protector. About &6
ft. of wire will be suflicient. The drop
wire must be run through the window
casing in tubes of approved insulating
material. In boring the holes through
the window casing Tor the tubes they
must be bored eo that they will have a
glant downward of about 4 in. in 6 in.
toward the outside of the building,
says the American Telephone Journal
This will prevent water from dripping
through the tubes into the building.
The tubes must be cut long enough to
allow a projection of about & in. on
the putside of the window casing, and
must be cut of the requisite length for
the casing on the outside. Just before
the drop wirez reach the outside ends
of tubes they are {o be bent into a drip
loop, to prevent water from following
the wires into the building., The holes
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for the tubing must be bored not less
than 24 in. apart, nor more than 5 in.
The drop wires always must run di-
rectly to the posts marked line en the
protector.

o
” L

How to Harden Fine Circular Saws

Secure a bucket, a can or small pail
and two pieces of flat-surfaced material
larger than the =aw to be hardened.
Place one oi .. vloct 1 the bueket
and fill with water oareiy to cover, as

Flg. 2
Hardenlng Circular Saws

shown in Fig. 1. Have the can or small
pail filled with water and within reach.
The saw iz now given the proper heat
and quickly placed on the block in the
pail and the other flat piece placed on
top immediately, the whole being quick-
ly covered with t]m water from the can
or small pail. The result will be a
hardened eaw free from warps.
—_———

According to I’ Electricien, a Vienna
firm has recently placed on the market
brughes made of rlass, which are to re-
place emery cloth for D]eanuw and pol-
ishing the commutators of dynamos
and motors. These broshes are said
to clean the commutators without scor-
ing the metal, and their use avoids the
inconveniences and dangers of emery
cloth.

.one here zhown

MECHANICS

How to Remove Old Puity

Remove the window sazh and lay 1t
flat on a table with the putty side up.
Take a common espring-hottom oiler
filled with gazoline and squnirt a small
quantity of gazoline on the putty all
around the sash. Apply a match and
the heat of the burning gasoline will
soften the old hard putty so that it can
be removed with a putty knife without
cutting or defacing the sash. If the
putty is very hard a second application
of the rraﬂnlmn may be necessary,

[
Making a Well House

A well house helps to keep the water
in the well conl in summer, and alao
prevents the pump from freezing in
the winter. If
it is constructed
along the lines |
a8 shown in the
illustration, a
well house may
be made to add |
beauty to the
surroundings,
gava the Country
Gentleman., The

is built directly
upon the usunal |;»
equare well plat- -
form of plank, this heing allowed to
project some 6 in. all about the house,
The roof iz made to corve gracelully
out to the eaves that overhang the
walle, If the doorway is on the north
gide, no door need be used during the
gummer; but thiz shonld be in place
in the winter, and the latticed win-
dowz should then have a sash fitted to
them, or one opening can be fitted
with sash and the other two covered
with board shutters. A fow vines or
a shrob or two may be planted at the
base of the walls to add to the at-
tractiveness. So simple a little build-
ing ean be easily made by the houschold
mechanie.
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&I Amateur Mechanics

%

How to Enlarge from Life in the Camera

TUsually the amatenr photographer
gets to a point in his work where the
miscellaneous taking of everything in
gight is somewhat unsatizfying, There
are many special
fiells he may
enter, and one of
them is photo-
micrography. It
i3 nsually under-
gtood  that this
branch of pho-
tography means
an expensive a
paratus, If the
worker iz nat
after too high
a magnification,
however, there iz a very simple and
effective means of making photomicro-
graphs which requires no additional
apparatus which cannot be easily and
quickly constructed at home,

Heprodoced with this article is a
photograph  of dandelion seeds,—a
magnification of nine diameters or
eighty-one  times,  The apparatus
which produced this photograph con-
gisted of a camera of fairly long draw,
a means for holding it ?ertiﬂal, a short
focus lens, and, if possible, but not
esgential, a means for focusing that
lens in a minute maoner, On l(_:u]'r of
the tripod is the folding arrangement,
which is easily constructed at home
with two hinged boards, an old tripod
serew, an old bed-plate from a camera
for the serew to fit in, and two eliding
brass pieces with set serews that may
be purchased from any hardware store
under the name of desk sliding braces.
To the front board iz attached a box
carrying the lens and the bed of the
F]iﬂillg object carrier, which is actu-
ated in a forward and back maove-
ment by the rack and pinion, which
also can be obtained from hardware
stores. If the bed for the object car-

rier be attached to the bed of the
camera instead of the front board, the
object carrier need have no independ-
ent movement of its own, focusing
being done by the front and back focus
of the camera; but this iz less satis-

factory, when acenrate

particularly
dimensions are to be determined, says

the Photographic Times. This outfit
need mot be confined to seeds alone,
but small flowers, earth, chemicals, in-
sectz and the thouzand and one little
thingz of daily life—all make beauti-
ful and unique subjects for enlarged
photographs.  Theee cannot be made
by making a usual photograph and en-
lﬂrglng thrnugh a lantern. When a
gelatine dry plate iz magnified nine
diameters, the grains of silver in the
negative will be magnified also and
produce a result that will not stand
close examination. Photographs made
h]r photomicrography can be examined
like any other photographs and show
no more texture than will any print.
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How to Make a Small Motor

The accompanyving skeich shows
how to make a small motor to run on
three or four cells of dry batteries and
to have power sufficient {o run me-
chanical toys, The armature is con-
structed as shown in Figs. 1 and 2 by
using a common spool with eight flat
headed serews placed at equal distances

Detalls of Small Electric Motor

apart and in the middle of the spool.
Each serew is wound with No. 24 iron
wire ag shown at A, Fig. 1. The com-
mutator is made from a thin piece of
copper 1 in. in diameter and cot as
shown in Fig. 3, leaving eight points
1 in. wide and k im. ﬂcup The field
i3 built up by 115mg eight strips of
tin 12 in. long and 2 in. wi-ﬂe, riveted
together and formed in the shape as
shown at B in Fig. 4. Field magnets
are constructed by using two 3-in, bolts
1} in. long. A cireular piece of card-
board is placed on each end of the bolt,
leaving space enough for the bolt to
pass through the field, B, and to re-
ceive a mut.  Wind the remaining space
between the eardboards with 30 # of
No. 22 double wound cotton covered
copper wire, A light frame of wood
iz built around the magnets as shown
at (', Fig. 4. Holes are made in this
fmme to receive the =~ o the arma-
ture. Two strips of copper } in. wide
and 3 in, long are used for the brushes,
The armature is placed in position in
its hmrmgr— and the brushes adjusted
as shown in Fig. 4, one brush touching

204

the shaft of the armature outzide of
the frame, and the other just touching
the points of the commutator, which
iz placed on the shaft inside of the
frame. Connect the outzide wire of one
magnet to the inside wire of the other
and the remaining ends, one to the
batteries and back to the brush that
touches the shaft, while the other is
attached to the brush touching the
commutator. In making the frame for
the armature bearings, care should be
taken to get the holes for the shaft
centered and to see that the screws
the armature pass each bolt in the mag-
nets at equal distances, which should
be about 4 in.

-

Home-Made Shoe Rack

The aeceompanying eketch explains
itself as to how a boy can make his own
ghoe rack that ean be placed on the wall
in the clothes closet.  Figure 1 shows
the construction of the bottom to per-
mit the dirt to fall through. Two
boards, 9 1n. wide and about 3 ft. long,
with six partitions between as shown,
will make pockets about 6 in. long.

The width of the pockets at the bottom
i3 2 in. and at the top 6 in.—Con-
tributed by Guy H. Harvey, Mill Val-
ley, Cal.

s —fp——

Active construction work has been
begun on the telephone lines which are
to link the leading towns of China to-
gether,  The eonstruction and opera-
tion is entirely wnder control of the
Chinese government.
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Eleven-Year-0ld Engineer

Probably the youngest engineer in
the world is Marvin Wilkinson, 11
vears old, who operates a big traction
threshing engine for hiz father. Dur-
ing the past season he fired, oiled, kept
water in the boiler and steam up, and
ran the engine without a single stop or

MECHANICS

Fig. 3

Fig. 4 Fig. 5

--.t-_q,_. ¥ :'.-.i.._
Drgrlesy L, Thresiarmsi
Youngest Engineer at Work

accident of any kind. Marvin is a

Kaneas boy.

LR

How to Make a Flying-Machine

By Will Patsul

While a great many people are look-
ing forward to the time when we shall
successfully travel through the air, we
all may study the problem of aerial
navigation by constrocting for our-
selves a small flving-machine as illus-
trated in this article.

A wing is made in the shape a3
shown in Fig. 1 by cuiting it from the
large piece of an old tin can, after
melting the solder and removing the
ende. This wing iz then given a twist
g0 that ome end will be just opposite
the other and appear as shown in Fig.
2, Seeure a common spool and drive
two nails in one end, leaving at least
1 in. of each nail projecting after the
head haz been removed. Two holes are
made in the wing, exactly central, to
fit om these two nails. Another nail
is driven part way into the end of a
stick, Fig. 4, and the remaining part

Home=Made Flylng=Machine

12 cut off so the length will be as long
as the spool. A string ia used around
the spool in the same manner as on a
top. The wing is placed on the two
nailz in the spool, and the spool placed
on the nail in the stick, Fig. 5, and
the flyer is ready for action. A quick
pull on the string will cause the wing
to leave the nails and soar upwards for
a hundred feet or more, Afier g little
experience in twisting the wing the
operator will learn the proper shape to
get the best results.

& &
* W

How to Make an Ironing-Board
Stand

Secure some 1 by 3 in. boards about
3 ft. long and plane them smooth.
Cut the two pieces A and B 30 in.
long and make a notch in each of
them, about one-third of the way from
one end, 1 in. deep and 3 in. long.
These notches are to receive the piece
D, which has a small block fastened to
its side to receive the end of the brace
(", The brace C is 36 in. long. The
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upper ends of the pieces A, B u;nﬂ C
are fastened to a common ironing
board by using iron hinges as shown
in Fig. 1. As the piece D iz fitted
loosely, it may be removed and the
brace, C, with the legs, A and B, fold-
ed up against the board.—Contributed
by Bert Kottinger, San Jose, Cal.

A Home-Made Electric Plug

A plug suitable for electric light
extenzion or to be used in experiment-
ing may be
made from an
old eleetrie
globe, The glass
15 removed with
all the old com-
pnﬁil'lull in the
brazs receptacle,
leaving only the wires. On the ends
of the wires, attach two small binding-
posts. Fill the brass with plaster of
paris, and in doing this keep the wires
separate and the I:::ll]tlnl;;—}ln:l-«ta oppozite
each other. Allow the plaster to pro-
ject about 4 in. above the brass, to
hold the binding-postz as shown.—
Contributed by Albert E. Welch, New

(ork.

— e

How to Make an Electric Fire
Alarm

On each end of a block of wood, ]
in. square and 1} in. long, fasten a
sirip of brasz 3 by 3 in., bent in the
ghape as shown in the sketch at A,
Fig. 1. These strips should have suf-
ficient bend to allow the pointz to
press tightly fogether. A piece of bees-
wax, W, is inserted between the points

N |

Fig. 2

Fire Alarim Device

MECHANICS

207

of the brass strips to keep them apart
and to form the insulation. A binding-
post, B, is attached to each brass strip
on the ends of the block of wood. The
deviee is fastened to the wall or ceil-
ing, and wire connections made to the
batteries and bells az shown in the dia-
gram, Fig, 2, When the room becomes
a little overheated the wax will melt
and cause the brass strips to spring
together, which will form the ecireuit
and make the bell ring. Each room
in the house may be connected with one
of these deviees, and all on one cireuit
with one bell,
— e

Home=Made Boy's Car

The accompanying cut shows how a
oy may consiruet his own auto car.
The car consistz of parts nzed from a
hoy's wagon and some old bicyele parts.
The propelling device is made by using
the hanger, with all its parts, from a
bicvele. A part of the bicyele frame is

Hoys' HomesMode Aato

left aitached to the hanger and iz fast-
ened to the main board of the car by
blocks of “ur.‘:ﬂ_ as shown. The chain of
a bicycle is used to connect the erank
hanger sprocket to a small sprocket

fastened in the middle of the rear axle |

of the car. The front axle is .'[‘tmton-erl
to a square block of wond, which is
sivoted to the main board. Ropes are
attached to the front axle and to the
back part ol the main board to be used
with the feet in steering the car. To
propel  the anto, turn the eranks
by taking hold of the bieycle pedals.—
I.mlmlmtml by Anders Neilzen, Oak-
land, Cal.
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SWING ARM-REST ON TRAINS

A swing device on which the passen-
gers can rest their arms while reading,
or on which letters can be written if so

I 4
[ E g

Comfortable Arm=-Rest

desired, is being experimented with on
a German railway. The awing is made
of a board about 2} ft. long and quite
narrow, To the ends of this are ai-
tached cords by which it is suspended
from the top of the car. The rests can
be raized or lowered to suit the con-
venience of the passengers.

NATURAL GAS AND ELECTRIC
LIGHT IN POPCORN WAGON

Thiz popeorn wagon, which stands
every might on a street corner in Kan-
sz City, is equipped with all the most
advanced heating, cooking and light-

Modernly Equipped Popcorn Wagon

FOPULAR MECHANICS

ing devices of the modern American
home. The moment the wagon is
drawn up to its stand a pipe attached
to a natural gas main is run into the
wagon and utilized for heating the
interior, popping eorn, roasting pea-
nuts and cooking waffles. On the top
of the wagon a plug connects with an
electric light wire which furnishes cur-
rent for lighting. Both the gas and
electric meters are in the wagon.

Y
L *

ALARM FOR PUNCTURED TIRES

The device illustrated has been in-
troduced to give warning when an au-
tomohile tire is punctured, and the ear
running on whol-
ly or partly de-
flated tires, The
arrangement is &
bell and plunger
attachment fas-
leped to a spoke
of the wheel, The
moment the Lire
beging to get soft the plunger strikes
the ground at every revolution of the
wheel and so rings the bell. It iz a
gimple matter for a driver to run a
long distance on a deflated tire with-
ont knowing it, especially if he 13 on
a well-sprung car.

& &
L

SHIP STOPPED WHILE APPENDIX
WAS REMOVED

Because one of the intricate parts of
the human machine became deranged
and threatened the destruction of the
entire mechanism, the machinery which
gives life to the steamer *Panomia”
en route from the Mediterranean to
New York, was stopped for an hour in
mid-oeean while the ship physician per-
formed an operation on one of the male
passengers for appendicitis, The ship
lay as nearly motionless as possible for
an hour while the delicate cutting and
stitching was done.
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Edison Phonograph Offer

At any lime you wish yoo can have a fres
concert 1o your own home—not a coneart
if ona instrument or veice alone, bat a
concert of band and orchestra music,
vocal solos, grand opera as well as
comie opera — amyibing you [fike.

This is the regular Standard Phono-
graph with the regular horn—a fine
outfit—but we furnish besides at only a
alight exira cxpense our Parlor Grand
Equipment, This we describe fully
in our free catalog and circular,

TRADL WA &

Mr. Edison says:

: [ want o sexa Phoragraph
S—— — ; o in cvery American Home, ™"

FREE TRIAL!

HII E this offer lasts we will send to any reader of this paper a Genuine Latest Style Ldlﬂn
I‘h-::-nl:‘:?:'n]'l!'l for free trial in your owa home—a trial lasting twa days to a weelk, Try

Latest Style Edison in your own home. Z%en if you do not want to keep this wonderful i :um:ua
ment, you may send it back to us at oar expense and we chorge you absolufely nothing for the free
triad, you like the instrument with its marvelous variations of entertainment, including the latest

popular songs, sldesaplicting minstrel dislogs, beputiial operatla alrd sung by the preatest nrtlsts, {sdreamy waltoes
sod sHrring two-steps, it orntions and cloeutiopary recitals, vou may keep the instrument and send olthor casl
In full or the smnllest monthly payments st the Surprising Rock-Bottom Prices on the finest EdlGon oLt

naw hurs a genuins .

ﬂ Mﬂ““l Edison -:'Jtﬂt.i:'i::'.r:'.ul.!- Ed - C’ﬂ.tﬂlﬂ‘gs
Iloe one dozen genuine Edison  gold lson

el pesgrds. The ot improvred FREE

lataat a1 le Edison . wiilc with our Farlar Ciraad

Equipment only $5) 4 month, And at recks- pon
battom price, bo matier whether you sond cash SIGN the Cou and get

im full or pay on oUr easiest tarms. our great Edison catalog,
; : quoting the rock=botfom prices—
For Cash ;0.0 02 Sait Svh,fohesers | on the finest Edison ouths.

F. K. BABSDN
ERISON PHOND-
GRAPH DISTRIBTRE.

Bulto 1153 Chlsaga, Tl

om [red Erlad Lhat we mre obligod g annousm azeln el HEomambar yon g@etb an ahsos

wi s allow o diseoant for eash, We have rLIr\.I-m]:r lutely fres trial and &an Withowl any obllgstiona of mo
Elrun thoss owho buy an enay pavments tho jcwe'esd wend either eash in fall pleses pEnd me Fourl Edlisn caiss
sikdn price and wo mnst treat il BdEon rustomers s I:r:. Or 0a8Y monthly log froe, pregsid

parments,
F. K. BARSOMN,
SIGN e | Edizen Phsne=
Covpon Eraph Decers,

Fdinan Eld
h- r Hﬂl:l: 1i:|!l-

(4 IRLELEE ]

Paa" Tstha wlk & Jefler; Dhi eolpan =i da

J By ANPNEY FEHEFE R AR GG B ERYEE

Plogger Menffomn Populer Wecbonicd
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% THE SAW THAT NEVER +
BALKS —

Practical Telegraphy

= Tlaught by experts at my schonl,

lruhl:u!mnm ans aating

np-n- 1 orongh, practieal, copy- |
hE methods. Good positions guaran

u..l Living expensas whila |

tearning. paymants. Correspond- |
apcs course mimd l]lt-l-ll:lg

Gieo,
Daoslga's an-t-'li-l.ltu ul' 'I'-a legrs mf.':'f

Eighih Bfreet, Valparalis, IEd

THE MERKEL

is the most comfortable riding motoreyele
in exiztence. With its spring frome and

extra long wheel base, it compares with
others about as a Pollman ear compares
with a freight train,

Doubite Grip Coptrol and Faoll 3 H_P. Ball

Bearing Motor with Alagnesio ulidum,
Highrst efficiency guarantesd. =

Tiustrated catalogus with full partbculirs free o regiseat.
Agents wanded in all unosowpied ferrifory.

MERKEL MOTOR C0., 150m Avenue

RETHRESENTATIVES:

Fisiifle Cninet:
Ollier & Worthington, 1030 8o, Main Bt Los Angeles, Oal
Tircaklyng

John Pileiges, 1604 Bushwick Ave, Brookiyn, N, ¥,
How York, Jorsay Cliy and Long Tsland:
E. J. Willlis Co., B Purk Fleoo. New York Qity.
Dok Daialy, TIL:
I, H. Whippla, 260 W. Jockson Boaleeard, Chicagn

Curtiss Recors Motorcycles

Single and Double Cylindor Models for 1905
Now Ready.

Diamond Medal. [ o o a Caris

Bend Stamps for Booklet * Achievements™ and Catalog

. H. CURTISS MANUFACTURING CO.
Hammondspert, N. Y.

It's a Star Saw and Star among
Stars. Prominent dealers

in all countrics

sell

bin ol
than LS thi cheapost. Wi
stand by thisstatemant. Ask for
cotalogoe showlng our foll lioe

Millers Falls Cumpany

28 Warran Strast, NEW

TP AMONG THE CLOCES AND BELLS.—When fhe
tower of the Metropollinn  Life Buolding, o Modison
ganre, = eompletsd Now York will have tha largest
clsek In the world, That dlstimction lias helomged for
meRny yedrs (6 UBly Beon,'' In Westmbinsigr Abbey, Londomn,
1he dinl of which s 22% [t In diameter, while that of the
Metropolitng bollding will be 25 fe. The clock Wil osoeu
part of the E5ih, 20th ond 2Tth floors, ond will be 340
ahove ihe steeei. Notwlthstandlng the fast thag the clock
will anly be & 1ifle mose fhan Balf sway to Che fop of (he
tower, which will be 658 fr. sabove the streef, 1T will b
for nbove nll Eoroousding baldings. The letiers on tha
disl will b 4 ft. blgh snd the hands 12 ft,

Among thore who tend the clocks and the 'I;hguﬁ are twao
men who have Just celebrated annlversaries I thelr pro-
fession, The masler ringer of the chlmes In Lineoln Cathe-
dral, England, bas just completed half a century of his
tnsk,. [during thet time he climbed the stalrs so often
that the total of steps is O75(HHE

M. T, Shoee, whio winls :n:1 reguiates the big elock in
tllt' Prl"i‘L’IE -I'IE the Moraviam charcn in Hope, Ied.. has
fnkEhed bls 2610 year of such duoty. e bhag wound the
cloek on an average of onee every 24 houre simoe Oet.
1573, misslng only ocoe doy. Io winding the elock DHF
revolotlons of the arm are required on the sirfking sbde,
aml G0 on the winding slde, making & tofal of 1,520,250
revolutione since his (aEk Conmeemseel.

NEWEPAPER PRINTED ON BATTLESHIP,—The 11, A,
Battleship **Nebraska™ has an up-to-date priotlng estab-
Habment apd a wonthly pewspaper, elited by members of
the ersw, The ficst lssue of the pewspaper wos rum off
the press Dee, 1, 1007, It I8 known ns the Y Antelope'
and comtning news of the novy aml gossip abont ships amd
erews.  The ship's meoun eards and all the orders of the
itay are mlso printed fn ihe shop. The sobseription peles
of the “Antelope™ is §1 per year.

HOW TO STOP A NOEE-BLEED.—When 1he hellhoy
roapanded to The algnal be foitnd (he &ldefly trvellng inab
stamilng in the center of the room holding a baodkerchied
to hls mose, from which the blood was sosing.

“ifve me m slap nlongslde the head, good snd sard,"t
eabil the eldorly man, forning his face toward t
ainl Ejoaklag with diMeully.

hut, &, 1—dem"t know what ¥ou meean, slf" &Slam-
mered the hor, backing toward the door.

“Don't stop to tmlk,®  sputtered  the traveling mam
“Elap me, 1 tell yom,™ !I?I'! n hidding his head Forward
The boy healinted A moment, thed Umldly @lapped the
man"s fnce.  “Harder!" eonmended the smitten one,  The
oy hesitnted no looger, but with blg open pelm dealt the
man & vigoroms hlow.

“That"s better,' grunted the gory ome me he remoeed
fhie hiandkerehlef sand after n test fonmd the Wesildlng had
glopped.  Y'T"m subject o thess sitacks of ooee-Dleed, ™
e explained 1o the astonished yonth, banding him & tip,
“f bave tried all sorts of remedbes, ot nothing acis meons
poofmpdly  tham a Dlow alngslile the hesil, The shotk
pepme (0 paralyee the raplured bleod vessels and they I.I.II
work st opee.  Try It some fline §f %0 Bave the
T got the §des from an old physiclan in Mexieo =3 T,
Fresa,

IPlease Mention MFopular Wechanios

Motorcycle Frame Parts
and Engine Castings

Compleie Maotoreveles,
Engines ond Frames.

W. HOFFMAN MOTOR WORKES
1254 N. Halsted Street, Chicago, IIL,
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ALL CENUVINE ARMSTRONG
ARMSTRONC Stocks, Dies,

GOODS HAVE pjpe-Threading
THIS

and
Cutting Tools

Aeseamplish REAL Weark.

ARMSTRONG MFG. CO.

315 Knawliton 5St.
BRIDGEPORT, EONN.

Send for Catalogus l.'.

ON THEM

STEEL

arass OO0

BALL BEARING
All.Steeland Rubber.Tired
Skate Rolls

""HKnipe'" Pat.

BEALL BEARINGS

=ik In. Shaft and up.
Me fitting, Just push them Bn-
10 ats. in stamps for sampls.

Pressed Steel Mig, Co., 433 The Bourse,  Philadelphise, Pa.

nd Supply Hnuse in America

; The Largest Paris a

Manulacturers, Diziributors and Jobbers
AUTOMOBILE PARTS AND ACCESSORIES
NEUSTADT AUTDOMOBILE & SUPPLY C0O.

" The Growing Houss™™

S3944 Olive St.; St Louis, Mo.

= ANGLE BENDERS

Wa make hand - power
Bl St
and af, L I]Izul: mﬁn
can b bood co

Wallace Supply Co., 24 W. Washingten 5t., Chicago, I,

Tt's ensy to handles
i mnd leeves the
b tubes In splendld
wonditlon. ‘T'eckies
nirt and ecals in
thtr most Ehorangh
- = andaconapical

The Filley Comlecaliza Flus Hrook and Scrapey DIANDET.
Aek pir Catslog No, 0

Pilley Paoking and Fiue Brush Mfg. Ce.
BH10 SBouwth Third Strest. St. Lowlis, Mas.

The “KHICEDRIVE™ is for driving all
kinds of light machinery by fook pewer,
The following srticles are buailt eom-
plote with the “KICKDRIVE":
Circular Saws. Pollahing and
Buffing Machines and Fordes.

MAYER SLOTKIN, HIIITAcess S

2 REW TORK, K. V.

Booklel

|I“Tuﬂ ronsls B0 L
e, Lnoks, glose and snsges will ned let theals oot. hlads fmm
) fabrie chamisally treated, sutometio sclidiflar, sstrs
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TAPES AND RULES
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e furaw Puce Ca

BALIRAN, MICH., U A
- EFWEEEE, RENEEN, BN, AND WINTEOE, EENELE
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goaliiy axirm toagh rnbber, oless-wores tansion

heavy tread., stromg, durak l|| reElliant, Acospt molmls

LTS, g T 1 rEl"'l'll'lll'll‘l l-1|r$ g

dar al wlo prica, (Fivealos tire wanied

Trapdars winlod

ed LAKE oT
Sedl CHICAGO,
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| ((+39.85 = s60 bussy’

Cur 1205 Special. Wheels, compressed band or
parven 1842 or di-44, % or ¥ Inch tread screwed
rims. Axles, long distance arch or dro. Shafts,

Bplin hickory, high bend, 3%-ineh leathers and
stitched shoaft straps. Quick shift couplars,
Springs, 3 and 4 Ieal, oil tampared, 30 inches and
adjusted to ensy riding: Bolley loop hangers, Uphols
mtered with heavy wool eloth, elther blee or green full
leogth velvet, aml leather covered dash and whip soclket. Spring back and
cushions. Tep,leather quarter§or 4 bow, (enr, track 4 feet8 in. or 5 I 1 0
Improved Brewster Gfth wheel, Body, piapo 202294 or 28 x50 [nehes. We glve o
T““'THH E“I“I“E with every vehicle. Seod ws your name and address
Bt onse and wa will send voa oor beauotiful eabalosias
desoribleg and [Hustrating a full live of Boggles, Surreys, Phastons, Carringes, Spring
‘Wagons, Garts and all Einds of Harness; also thousands of other ertlcles on which we can

Ve ¥ou monel, Just & minuts's glma and the cost of & postal card will briog Fou this
valuable informasion. oo’ delny. Write now — today and

" S0 CHICAGO, ILL.

@._LBﬁUﬁH- DOVER CO.

USE THIS LAMP
FOR 60 DAYS FREE w

Let us plass this 100-candls power Nog 108
Brilllant Gas Lamp 10 your home, Usn
It and test the Hght in I.'f'i"l'l!':i"ﬂ'#]' and prove
thnt every claim we make 18 true.

Wa defy comparieon with gos, kerosene,
wlestrielny, gnd ¢lofm ehe aaviag will pay for I:hEI-
Lamp in o few months. If woii ara dis-
patiafed and And thet 1t 18 Bt tha Tery
best ronding nod working Nght mmeda,
wa will gladly refund FOUT MODSY,

, 1c A DAY

cperstenthis lump and glves yoo abome
pa bright snd cheerful as 1a amy cliy.
Bhipped snywhers, Bafo dallvs 35 nu
ery guaranbeold on Teoilpk of L
BRILLIANT GAS LAM:S CO.,
Hoom 08— §8 Btats 8L, Chicage, Tl

Hinod 31N 0l

16 Ft. Steel Launch with
EHFEnq'mE

1831 =25 foot lannches at proportions
nte prices. All lnunches fitted with
LD Ccle TEVERSIHE SFInes Wit by speeed
controlling lever: simplest engine macde;
slatis withoul €ra |!|:-T.||!-E. hasonly § moving
parts Bicel rowbhenis, ML, Al bonts fitted
il walesdighil compartmesls] tannolalalk, Besd Bo Tost o
L I.M thes | nrgeat mmaniifeslirees of
Pleasnres boaty i thes world. dec T
day vhey g|..rirr\-.|.d__ s L
omar, tuling owlall middlemen s profie,
Fres caisinemn,
BICEELE STEEL BOLT Ol
1

defgrman b1s,

iBnireily Mickigan

p.ml" S0t ol |t
srrinp—Nn BInwiipe oo

—

Get Our Bookand We'll Make Right Prices
To Interest You geiow, sicmes  muak, 2ot e o
ToTrade B L ot et S o s

cur—HRon M mlles oo 1 gnllon of gasoline—ralo—
Reblabla. Women oan raslly mn

"BLAGK MOTOR

Buggy 1a 10 horse E—Burnlr 14 hor=a power. Bath thars' sl
hmck mgein™t evEEy LD, and mye tlme, worry and expenss,  insestigale sn<d
¢ e will make Fou right pricess

CHIFS FROM THE WOODWOREER,—There 18 no wasie
B wastefol &8 ecomomy overdones,
= L) L]

Next do hastle, pecsistency fs one of the best clements
to have Il ooe's moke-ap: but & good combinotlon of
both makes the surest winner.

L] ] [ ]

Eeep a camera oround and when you furn owt & good

Job mnke n pleture of It
L]

- L]

Ta klre & cheap man B oo slgs ron are going o @t
rour waork domse ar small expsnse, Cheap mep, 1TEe cleap
mochings, feequently peodoce mefe Teoulde (hng pralit,

@ & =

fmp of the Best waya 1o make n gloe Briassh f= fo wel
the end of & siFlp of basawood barck. theo pound 58 until
the Mbems separnte.  Soch n brush is a8 soff &8 camel's
halr, westa Moger thano the best bristle, and If n fker
does come off In a Jolnt, Ie = eo fne and soft that 1t
does e haro,

[ ] L] -
In Montann fhere 15 practieally oo meschantable natiee
hard wood, unless eorfonwos] and 1|-|,||'\-'||r tee = eln=sed.

Enecl an Is weed comes feom fhe south of east, aml iz sold
hy tha pommil, @ |;ru-:ll-.-|.- whicly woiald keem to discournge
thorongh devine.

@ & &

A Norwegian firm las patepted a process of manufoe
torlng edobed wools, Whole glema of green irces are
cilared, the sap helng |l'|H|'.¢|F.-|-l:'| aut of the siem by fores,
anid the dre Infested In jt2 place, Tt §2 clndlmed that woosd
trented By this process |8 much more dureble than oridl-
Eary wood, &l will not warp.

——— e —

WHITE OAE LEADS HABRD WOODE.—White nak {= the
most wilely aistrihuted nod commerclally importspt tres
of llle bardwoml varielr In the Undted States, Ti= aspual
profuct of aver DOMOHANEG ft. of lomber |8 mofe than
double thnt of amy other hinrd wood, The wioodl §8 comes
prct and elose groined, berd, tosgh, strong, beavr. ond
duralile In oontact with tha soll, It =2 the favorite timhep
for tallway €les, aed of fhe LG tHes porehnsed
sach year nearly ome half are cak, lis other uses are for
¢ar Biock, boa ]llﬁnkln beams, dimesstion 20 of all
plimea,  ®hip IJl.1|.'Il.II1||:. bandles, wagon spokeds, amil
furnitume,

Lirei—Hpead 816 Bmileaan g

Writs for Book Ma. A-204

Flegse Mentlon Poapulere Wechamics
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Kitchen
=7 to the Sinks
l.' m” 5” MER m klﬂjﬁﬂf rl:ll-
.ﬁ.‘t}ﬂ‘lﬂ mmm:lm:;;.:i: celain  Enameled
il g Brices Eitchen Sinks,
S Rn—— by a s of your with backs, drain
H.“h Tubs MI:‘ §6.00 Eﬁg}mﬁtr ?n;ﬂinm :E a E‘ mmll':;:hpﬁ
I me:ﬂ:mmﬁem:ae; 'tr-u‘llr' with slnks of evary
hi | f
Laundry gy i Sy o, o
Tuba watar plpe nﬁehtunrﬂ af
all IIJI].I]B, oic.  All Goods siralght wall. l
$5.00 and up ara  Hraed New, High
Grﬂamﬂ Porfoct,
1
GALVARIZI D mhﬂ
RANGE This alzn
s | BRILERS Complete Eh _ Only $2.00
Closet g T e
AN Leabed 10 | 3 i
S0 I, Outfit L 1 White
K gmtlons . = mu]ull
R P D;l IITH = ] stzamic ‘“"“I |
y - $11. Complete Bathroom Duffits ealy 33650 Only $2.50
Fitims® SEND US YOUR BILL FOR OUR ESTIMATE
WRITE FOR OUR FREE ILLUSTRATED DATALDG No. 35
CENTRAL MACHINERY & SUPPLY C0., 547=559 State St., Chicago, U. 5. A
L —
| = S —
The Characteristics of a
Good Engine
E First of all, it should be gimple, both in desien and cosstre-
tion; o simple that anybody can understand it, and eo simple
that it is almost impossible for it to get out
of arder,

Again, it must be eafe, economical i fuel
consmmption, absolutely dependable under
gll conditions, and ocertain of sopplying
abundant power,

c G Il L]

I H. C. Gasoline Engines
have all these characteristics, besides another very
iln]u'lrl.'.l.rll. amn, which mmost ﬁng-ln&ﬂ il nok poeseas,
that is, they are

THOROUGHLY ADAPTABLE TO THE WORK IN HAND

No matter how excellent a ]mwermairbtl if it ia not adapted to your particular requirements
you do not want it, The designera of I C. Engined kept nppermost the purposes to which such
an enging conld be adapted, and constructed the engine with & view of meeting every requirement.

The line is exteneive, and an L H. C. agent will alway2 recommend the engine which is best
adapted to your requirements.  Made in the following siyles and sizes:

Vertical In 2 and 3 horae power
Herizental (Stationary and Portable) In 4, 6, 8, 18, 12, 15 and 20-horse power,
l=shorse airscooled. Alsc, sawing, sprayving l.l:l.lil pumping ouitfits.

Apply to the International local agent for catalog and particulars, or write
INTERNATIONAL HARVESTER COMPANY of AMERICA
16 HARVESTER BLDG. (Incerporated) CHICAGO, ILL.

—
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How to Judge
Investments

Before you invest a dollar In anything, send for
my book “Tlow to Judge Investments."

‘Thia book tells you about everything you should
know before making any kind of an investment,
either for o large or small mount.

It tells how you may safely start on the road
to waealth.

It explalng the growth of capital and how small
Investments have brought wenlth and fortone to
othera,

It tella how others have grown rich.

It tells how to select a § or €% securlty.

It explains how an investment In a development
enlerprise may pay profits eqgual to 10055, 2005 or
even MG on the money originally Invested.

Stocks and bonds, both listed and unlisted, real
estate, Investments of diferent kinds and financial
matters are fully desoribed in simple lapgunge,

This ook gives pood, sound advics, and will
]]l'[l‘,'l- vou e lnvest your surplug earnings (IF only
a few dollars 4 month) In securitiea that promise
the hest possible returns.

A Onancial eritic paye of this boeok: "Ti Is the
hiest guide to succe=sful Investing I ever read."™

The regular price is £1.04, but to introduce my
magnzine, the “Investor's Review,” 1 will send
the book postpald on receipt of o two=cent stamp
and in addition will =end you the Review for
Three pionihe free,

The Investor's Review s of Interest to all pee-
sans who desire to Invest thelr money safely and

proftalily. Address Editor,
INVESTOR'S REVIEW, 461 Galf Building, Chicago, IIL
MAGHINES

Hﬂﬂl& PI#TIIIIE
You Can Malke

) BIG MONEY

* Entertaining the Fublie.
HNolking affords befter sppor-
l‘ﬁ'hll-hllLl I:'?r r::tu with ll:':‘!t
o - ajuls E ] oo, fumsdh-
_ -i'-.";-\'l ing copleia ::-qu.umu:ﬂ;u
THE FIELD I8 LARGE = ek
enprising thergnlar hesire and lesinre zirenls, alenlorad #s1ds in Cho

Fubilic Sehosls, Lisdges a0 Geners] Foblbe Guitsrings  Our Eaisrslams
Supply Dadnlogee aid special offer LNllF o8 plalin eirylhing. Senk Frea,

CHICAGO PROJECTING CO., 225 Dearborn Sireet, Dept. 4  Chicagn,

wny W
ml-;_r Thisa in oo gambllog devics, bul a splendid bowling gans
for amparment and physiml exerciss,  Liberally patroolzed by the
kst people of both BEte.
; - pin boy needed,
- Wesell on parmsenis snd onr calalog 18 feoa.
Write for calolog. AMERICAN BOX BALL COMPANY,

FaTrsTEEs, 18 Van Buren Bt., ITndisnapolls, Tnd,

POFULAR MECHANICS ADVERTISING BECTION
.!13 ELEAR PROFIT IN 51 DAYS FROM AN INVESTMENT

OF #1590

Is ihe resnlt from the operation of ons Americon
Box Ball Allay in Salllvan, Ind, Why not go iobo this
business yoursslf? It k8 the most practicsl and populse
gam® in ezlatemcs: It will make big noosy 1o
Thess alleys piy [rom ¥F235.00 L $65 00 each, paE

Qindckly iostalied, convenleptly portable, Na

Hesepts &re nearly el prode.  Bore than 5000 already sokl.

THIS I8 OF THE FIREMAN.—A man applied for a
positlon as morman on e [eolley cafrs the other day,
amll after bdng sbown Low [0 opecales o caf Wil sent st
zlome with the InstFuctlong o Btop his ear wheneves he
saw any flre spparatias wmluu down fhe street, I fhe
arternoon he was sending  his n.r as rapldly as ]HIH-b-'lh'lt'
down Washlagton &treet, {ton. when fhe warnlng
of an englne whistle coused him to stop his oar !I]u
walted untll the engloe, hose wngon nnd chemieal had
possed and then storted up his car again. | Jost as he got
gnder Besdway & ladder trock swerved around the corner
and rom Into the tealley car, At the Envestlgaton the
motorman was ealled op Before tha oficksls aml asked why
hin luaid not oheyed Insiriscibong and sho klz ear. “‘Sure,
bt 1T d eof know fhat that gang of crazy painters with
thele lailders were & part the fre departmest,’” We

H?gli?ﬂ-
le &tl] bas his posiilon.—Lowell Kiall

—_—l—

THE TJTANITRESS AND THE CARHIER.—She walked
iate & brapdch bank o@ up DBroadway and pushed =&
check 1I|ruurh the paring tellec's win c

"Yeou will bove to be fdentlficd,”” said the coshler. "1
dom” t knuw JFou, mndnm.*

¥ om ft, ¢’ sold the women, with fire In ber oye.
YAren't youm the fmther of the Smith fomlly thet bos
n ||.|l.L :I|:|“tI:u: Fieremin nporiments 7°°

"WcIJ
alwnys com
img I bear

I'm the rced-hended innitress thnt yoor wife's
nloing mbout. When you beft boms ihis moen-
rou sny: ‘Emily, if our children get fighiing
with that obil fury In the bnscment. d&on™c quaecrel wiih
her. Walt till I pget home and It me talk to her.” Now,
if yom thimk yom fan get the best of oo nrgument with—""
YHore'n your mdmey, modsem,™ safd the cashber.

Some Mew York boys, pecordiog to the Sum, hove o oypell
whick pors ke this:
FPooh. Poobh, Horvard! Pool, Pool, Yale!
W learn ouor bessons throngh the maill
Wotre mo dommbes, We're no fools!
Halk] Rah! BRah! Corferposdence Belioslal

ORIGIN OF PLUG TOBACGD.~Tn the jury room st 1ha
conrt Bouse o few days apgd a [ormeer sald, o8 he ook
& chew of mevis

Al the diferemees In the world Io tobacess  I'we frded
twenty  different kimds pnd none 8 ms na thnt we
used to make ourselves down on the farm. We woold toke
n mnpls while It wns preen ond bore n dozen holes [n
it with & 2-fn. npuger. Ther were vat molds. We selected
ounr chodeest tobneco and sonked It for o week or more. o
wild IJIu-n-r Then wel take the leaf to the log. get
n pood hilckory ‘tamplng' stick ood go to work.

LLF Y ]*ltl.-u hindll of the boney-soaked tobhacco wonld b t
in the -uﬁl-:hula anil tamped In with the stlek a it
hdpa e, il It im solld. Ball after ball wonld
B pammsel in |.11d mouanded necil the whols became a solid
plng, When the hole was nearly foll wo wouald poond i
thie ping ond them the log wonld he put nwny fo seesom,
AR [T.g wond dried the molstnes woald B draws from tha
{obacet,  And when ID was aplit the sweelesl Tobacss &vep
made wan taken from 0. We called If plag’ tobacen,
nnd that's where {he pame orlginated,"—REaness Clry Star,

WIRELEEBR TO0 EPAN THE PACIFIC.—The Rriiksh
Cidoidal allles has Pecently mmls 1he annoidmeeseint (hatl
the lastallation of o sesiem of wireles olegraphy E=iwean
Vaneouver, Somes, Fijl and Auvstealis b= entlredy peactloal.
It = umlerstesd that Dbefore lomg sleps will e taken Lo
pffect the snme.

T

s

"':l:ln?nna. thin W

Mouitins Steel Boats Gan’t Sink

—the festeat and safest honts Bmilt. Made of prE'Hl?r] stee] plates, with alr cham-
hars in ench end like o life boat, they are absolutely safe,

dry out oF wear out, and ev
pleasizre, SEmmer resarts, boat
Send for catalog of Malar Boats, Marina Engines, Row Boats, Humting and Fighing Boals
THE W. H. MULLING Q0MPANT, 151 Prankiin Birest, Balewm, Ohin

Fnster, ligrhter and more
ly indestructible—they don™t leak, ernck,
teed, T

bants—practicnl
EULTI b el bodita [

baat ks absolutely
weries, el

Please Mention Popular Meohandon
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EIT.I.uﬁilfn IR
o

DEAWI

Train your eye to note lis coming, and your band to it. S0
many and varied are the chances that are offerst ghe ambrions man that
yon can almost pick ont your own oeeupation.  Yon have mesns i preparing for 8 o reer
that in your father's time was not even dreamed of. This advertisement offers you the
meand of getting o working knowledge of Drawing in all its branches without taking a
moanent from your regalar work.

Drawlng iz the language of the Engineer, Architect, Draftaman, Contractor or
Ruilder. It apeaks to every man in his own tongne and thro his own knowledge, It
recorda the i:}ms of the man who plang, and guides the hand of the man who execntos,
1t conveys orders more quickly, more clearly, more exactly than speech or writing.

Take up today's newspaper. Compare the number of booklkeepers, stenographere,
clorks, ete,, looking for work, with the large number of advertisements for com-
petent dragghismen, eic,

CYCLOPEDIA OF DRAWING

Four Volamas, Page Size, Tx 10 loches. 2,000 Pages. 1,500 [ustration,
TI.I:IEI-Ind F. . Ete. lhllﬂldﬁ.m

This work offors yoa no gousual opportuslty for gelf bettarment  Complled from repressntative instroction
ma of the Amerbean Sohool of Correspemdence. It i thareughly praceical for boms atudy work—every chap-
1] tumpMuln!huli.Tuulthh h 1y Ana y Alasectd and diseussed by well known suthorities,

It is entirely free from ¥ tecEinical deseriptlve matiar 8o easily misnnderetood by the laymas,  IE b also
& complets raferencs llheary for the technieal man who wishea to uee it for consulting parposes ar to brosh
uge on his woslk poimis.  Wa are 8o coaflldent of the anparior home stody instroctive valas of this
é' I-E‘I:I:r ihat &= an sdvertscment for the regolar conrses of the Bihosal, we wikl sall & Demlted siim-

“1Y . ONE-THIRD REGULAR PRICE

FREE FOIL EXAMINATION

Sent by Elu;up-'id axpreds for Ave days, FREE examination to enslbin you to careful.
Iy exanslnng tha waork Ak your lelanres in voor own home.  If aetisfed that the books cen help yon,
eend ELIQ withln @ve days and FL00 & month thereafter ustil the

SPECIAL PERICE 59.50
= I:ith" oot mdapied to yoor oesds, wo will Femsore tho books at onr expense.  Hognlar
pr Jal,

Bome of the Thapters 1 Mechanloal, AechilBectural, Perspective, Toemebriz and Frobasd Draw-
ing—Alin Frizdiog—Lstsrizg—Fan, Ink asd Welermlor Eeoderiog—Bhades snd Shsdews—loman
Ordars of Architsciore— Machins i1n.1lr|n|—5-hup Ieawinge—Machins Desipn—Tinsmithing—Shest
Melal Fetbirn Dralilag—=5kylighis—Bosinp—0ornles Werk—lrssrical 1'robisme— Bl

AMERICAN SCHOOL OF CORRESPONDENCE %/, =~~~
CHICAGO

= SR R

Corelnpadis af
Dirawming for 5 dags
Erae gxaminaiion.

1 will sand #2 within
S allays acd §! m momih
ankil §5.50 s paid, sthee-

g 1 wildl nodi Lo
setid for Ui |-.g..;.;.._1':Il e

Empiloyac,

“-—rw'—-m.d o P T

Plecse Mention Popular MWeshonioa
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DON’T BUY GASOLINE ENGINES -2 s

Bl oF aleshol
durabiliy. Cosis to Ben, djulekly, ssodly started
poriatls, sbatlonary or tract il  WEMp Fon Carscoance
THE TEMPLE PUM

. NEIIHII' o aby ooe cplinder snpine; rarcintinining pear,
o Filsralsan

b & bwocylinder pasoling, Repe=
158 wnight voll bulk sra hslf that st dingh cxlinder enpioes, wilk grosine
OFEFROmE. ] imunbed ca amp wpo. 1L b & comibdnakion

F GOy, M fre, Mesgher and 150h Bis, Chicaps. THIS I8 OUR FIFTY-THIRD YEAR

[WATERLOO VAPOR COOLED
GASOLINE ENGINES

The only hortzontal vapor coobid e
gasoline énging in the workd.
Ab=alutely
frost proof
Al esnnat
froein,

The King of all pagalinn enplnes, Qur catalog will tell 1
Fou all about them, also our power apd sweep fesd
grloders, Hand toduy,

WATERLOD GASOLIN MGINE CO,
1021 Cedar Street E#:J;Erlm}. lowa
-

carries any load up to 2 h.p.

Tkt hame means gomecthing. Flve

ref sabmand oot nsingle dissatls-

il Costogner, meana something.

It's &l ko The engioe s= o um-dIEr
gosds, Want Lo know more T

Adidbea,
H. L. CHAPMAN, Lock Box 505, Marcellus, Michigan

The ECONOMIZER |

High-grade MARINE and

AUTOMOEBILE ENGINES
210 30H.P, 2 and 4-cyola,
latest improvemonts: best ma-
torial; lowest prices. Aleo ssll
castings, with deawings.

State your wanl,

HOULE MOTOR WORKS,
GBO East 5L, Haolyoke, Mags,

MARINE ENGINES

Thst Flart and Reverse on the Spark
ALWAYS WIN RACES

- e B, fad e

TERMAAT & MONAHAN CO.

Oshhkosh, Wis.

Gas and Gasoline Engines

Far all power porposes.  Flectric light plants
from 10 to 2060 lights. Esgines krom 1 to 250
H.P. MNew or2d hand. Write us for prices.

Empire Machine Works, §iiurecrs: |

GOLS LIKE BIXTY
b, BELLS LIKCSIXTY 60
= SELLE rom SIXTY

e GILSON

S GASSLENT

T “ENGINE
ﬁ}iﬁumpi{ﬁ. f'_.'ﬁt“rf_
chm'::trr:;l;lc.%&:a?m
skbor cats |l sizes
Fert Washizgien, Wia,

GILSON MFG. CO, 26 f

WICKED DEMONE OF THE DEEF.—Althouzh the shark
&l the oetopus share obout equally the reputation for
hefng the gredatest enemics fo mankiod s the sea, n msch
Watse coentune (han elther shark or octopas bs the devil-
fish—a lnrge r‘a-ir that is common o the worm waters of
the Atlantle, ‘The fish grows 1o n welght of & tom and
# half, apdl Leeldes formidable teeth, 1s ormed wiih a
borrible Barhed amd polsoned splke fo the tall, 1t has
often been known bo nbtsck Bosts.  Apotber nasty  sus-
lomer 15 the green morey of Bermida, which resssbiles
i cunger @el In forin but 88 of & Yery envnge nofure, The
Awnrdilsh, scoght for itm oll sl captelally  along
the Atlantle cosst of the United Btates, Is spotker langer-
aug ereatore,  Swordfish are harpooned in the snme manser
I which whales ueed to he killal, iuict encogh oot
atlneked, the swordfish then seems 0 go raving msd aed
fights with unmatched ferocliy,

ITING OFF BTEAM,—Zume officor bad dissbered or
failidl 6 comprebend an order,

I belleve 1°00 sl ﬂl‘l“’lll" =nld HI!I’H.'P‘“E_"E Ellllt'.ll:l. Yinnd
glve that man o plece of my mipd."

o et endd Lineoln; “welite him now while ou hova
It on powr mind.  Blake ft ghnrp.  Cwt Ll al up. 't

Blanton did wot nesd] o sscond Snvitatbon. It wos n home-
@fasher thot he read {6 the presldent,

“That's right,”™ sabl Lincelm, “that's a gl ope.*

"Wk con 1 send IE by P mused ihe secretary,

“Bend 81" replied Lineoln: “‘meml L0l Why, (Bm*t memd
it at all, Tear it wp. You Bave Freed Four tsbod em the
guliject and that fs all that k= pecessary. Tear i up, Yoo
EeEver wank to eend =och Jetters, 1 never do,™

P —

FLYING ETONE IGNITEE OIL WELL RIGGING.—Flr-
fng etupe recemtly cames] the destroetlon. by fre of the
Higing of nn ol well o ome of the westorn &lates. The
well was belng shot with nlteglyeerln In the customary
mamner, when rocks were hurled out of the monih, siclking
& drill stem, nod eanslng o spack which set fire (o be ENB.

———— i s
HEW BOOEE.

HIGHWAY CONSTRUOTION. Hy Ausila T. Brrne omd
Alfred E, Phlllips, 140 pp., S0 flos, Price, $LO00. A
complete  coarze for rond  bullders, landecape pardeners,
clvll englineers, publio =ervonts.  Methsds of Jeenting, con-

strocting  snd  maintploing  roods  under &l comditloma,
Amerfean Beliodd of Correspomidence, Chloago,

BANEERE MATURITY GUIDE AND HOLIDAY CALEN-
DAR, 100E-1908 editdon.  Compiled #eul published hy Rperry
& Morgan, Hartford, Comn. 82 pp, wilh thamb Index, 50
Conte,

MEN WHO BELL THINGS. By Walter Th Mooy,
204 l'llh.. Paper covers.  Priee, £100, & work of imteeest
o all who have aoything to 80 with #clling poods
#very lioe and frade. Wrltten By o ssles.manager anil
wmbeacing the experlences and ohservailons of o Jifetime
In this Hoe. A, . MeClorg & Co., Chilcagi

THROUGH THE OHICAGO BTOCH-TARDS,

By Johing
O"Erlen,  Paper cover, 1MF ppog 1lus, Price, 25 eents, A&
handy gpnide to the grest packing isdustcr.  Band, M-

Kully & Co., Chicogo.

=
I Mo Better Gas or Gasoline
Engines made than the

SS

ENGINES,
Blmplo, Substantial, EMalant.
Calalog e request, .

Foas ﬁ:l-llu“:: ne Co.,

GASOLINE ENGINE |
PRIGE PROPOSITION

Stationary, Portable, Pumping, Marine and

L% CREAM  SEPARATOR
&'- Blezas 1% o8 H. P,
A WRITE TROAT fer war price propasiifon

Kneeland Mfg. Co., 20 Divisien St., Battle Creek, Mich,

Pirzer Wenfior Poowlar Weohanice
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| C5 Pumps 2,000 Gallons Up Per Hour LT

Thln ﬂn.rh—u-‘l' All-Traules™ Engine and Horiengtal Pomp hﬂn
l mhﬂ.l:l:l} galloms per hoor might aod day. The DOES THIS es 2 H. F.
np |.||l'| ﬂn:u FOLOE FOUF B POFLOT. MWS Four woosd,
Iilnl:l.u. wvour Tesd, doos mors choros (has thres or [owe | Bons Busz Saw,
ipnd mon. 10'stho ideal form engine—emiist to nnder- Foma. Gmdﬂ-
| #Linl=Tra Ionst Maol—peeds frwest ropains, Churs,
Btrongly bmilt of hest materials throeghonk s many
wtniel hﬁrﬁ kncezis,  Chir nome on GvEry englne :}EE, ﬂr_‘l.-.u

yonr biwl paarmniee. Comes to yon complets 8o :'\'I:II:I -
oan set 1% to work st onon,
Wa male siveral styles nnd sizes of cagines.  Tell o what yoa

= want on engine o do—ws will wivies what is besl for yoa o got.

WRITE TODAY FOR FREE
ENGINE BOOK No. T 449

FAIREANKS, MORSE & COs
CHICAGO, ILL.

“EET THE BEST” A Faucet WATER MOTORS

Complete with emocy wheel, baff 50
wheel, pelley 3 run sewing and $ =5
mMugmlr- Ine, podish, Insoms mod
cliéu;hmm? have Do agents, ap
an (e WALEE pressure 18 good, &
sampla m.n-l:ar Wil by griven free; apply
AL omps H'r-cn.l. went ta mul:u num axirs
ey, or v oan devots ¥Yomr whale tima,
likrrad salary Iu.d. commnelsmlon will be pald,

The Clipper i
Water Motor

R A ENGINEERS WANTED

Hend £ 7. 50 &nd get one of

to pend for catalog of Indlestors, Fe. §
i Trotoss — Degulas 5
e i hend B O, order, ductng Whoals? Planimeters.  Address,
lgtd lekter or W, Y, draft
L-i E-l EHGDE-E LIPFIHCCI" “— -5-. m...
HARTRORD, CONM. Newark, i 1 New Jersey

ROBERTS MoFohs
Recpived the emthusiastbs ono.

srsement of oeery vlalior st the
Kew York Boas Show.

THE EOFERTS H Jﬂ F'III I'EER .

iginE 1L to b

'lu'l- rlte fior -:|:|1|.I-:-z.

The Roberts Motor Co.

LBu: S17, CLYDE, OHIO

PALMER MOTORS

11§ to 95 EH of; One, Two and Fon
Cylinder; Jumm;u 1 Spark ]gum:?" H T'rr;
ur Four Gycls, Seod for Oatalog.

PALMER BROTHERS, °5,50%.

Moo York, 361 Fousrth ive.  PRiladalphis, The Boura
Bastza, 83 Wedon 52, Pestlesd, Me; 48 Poriand Pier

Car 198 line of Coils and Apparmates is fully described in owr free literatore,
which we will =end postape prepaid, on receipt of your pame and address.
NEW ENGLANMD COIL WINDING COMPANTY, - Aclemcie, hasa,

. [ARr C.OOLED Mlglﬂﬂsl Perfection

1% and 234 H. P.

L ennipped with short

connocetiona fog

!.l ¥ 1L ¥i T a.l A
¥ Ii1 B 1 i

1|:I|"|'I.In|"'lll. !'r.-r ]muur-
A,

L” 0 K H E RE Amateur Electricians and Wireless Enthusiasts! !

MARINE MOTORS

The Perfeskion isa wond powartel
sipstg; Ealishile, mﬂbrl;:f l!h;pirlm
por e Khat 18 laats aafihing alss on Ehe mer.
kel Haverwible, Fasy slariieg  No vibee-
Bign . Hmist nparatine,

5 H, iBE Fhlﬂu-uﬂu‘lqmudu

I‘--lll §likran=
Hing waber Trom wel | hrer Bt
Wilk work sgulnst _""""-"‘ i | .:“' o
Wil pound pressore (e pom. T, i'rmm?nuh

all duy withmat heaks
|l| Ganoliog in baso
uuglqm

i) Wrile for agency
I A.IE I:DULF'I] Hﬂmﬂ C0., Lansing, Mich. I

menship snd beiisr Anksh fnio Parfeciions
than yon I:II1 lH in an¥ silwr angine, Oor
puirnsly s Ikl aos of the lsrgesd
o mod besl eqolpped ries In iha busl=
! nemw,  Wrike for Caialos of cemplets line,
i THE CAILLE FERFECTION MoToR O,

L1l 3 Avanos, Debrott, Mich.
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e, o DD Ts s ompet

Wik

Track and Bwitches, Sond for Catalogos = B.”
L

F¥CH €0., 162 E. Clifss Aveams, CIRCIRRATI, DEID

CURTISS LIGHT WEIGHT MOTORS

Inl navigntion and ofther purposes whers great power
ol A |l||l|||:|l LEa Wir Thiqiris
ik Aeromants  Ome to edrhe a5

wd by nll pror
di v s hisid el H. P bl stasspes Lor eat .|l.'l...lll. .
i;"-. H, CURTISE MF&, Q0, Hammondspart, ™, '!'.

wriy Hnt.singer ﬂ:tu-ﬁpnrkur
BAS ENGINES WITHOUT BATTERIES

L Mo odhar manking éin do it siecessfully for
laeok of originall patents owned H:r na, Mo
ol in our deive, ﬁhl"'!-ﬁi‘

% iy, Mobsliorlss whnteror.
E_ T Wi maks and break or junp-spark.
- # Waterand dust-proof. Folly guarstacd

e MOTSINGER DEVICE MFQ. CO.
128 Main B, Peodlston, Tod,, 0. 8L A,

THE

White Eagle Electric Motor

Postpald, Yo

'H-'fm.ll:cn'url:lmmu:lr'ls af [nven-
ttona.  Hepd for ustrabod cata-
logme of Aodel 2Bupplles,

The Plerce Model Works

134 Beros Avenus Chlcaga, T,

—1:H. P.558%
Loak at the Neat Design!

The finest Hitle 1% 0. P,
Engioe on the market.

Handsomely Ho-
lahvsd.

—
=
—

eI o

Bore 8ty Incheag
giroke § inche.

ang i will
dﬂﬂwnmiﬂ- P,

'Hﬂll far
JlFI

ut lﬁm

AMERICAN
MOTOR. CO.

EAU CLAIRE, WIS,

THE LATEET DOG BETDEY.—A enrkng rans to e
efeet that the Besh of the boar I8 = dellcloas thot Provi-
dence will wreak vepgeanee on those whe cver-indulge fn
this meat, The proverb hns recently beeo verliled by an
Imncldent brought to lipht & few dnrs ngo In Osaks.  The
boar senson sets in with the winter, omil s fesl s mosc
rellehable Betweesn mow mpd oext spring. Many salesmen
g¢ about nightly erring oot ““Boar flesh, sl plive ©2
are  epgecly potromized.  Yoshirs Okimsgs, of Nishiku,
Oenka, I= n grest lover of the ment, and whenever ihs
bonar eeasom comes he §s the frst to pat 80 and soblom
pmits eating it ot supper olmeost every ovenlng In winter.
He hee patronized the same hawhker for nearcly flve winiers
The otker day he ecalled ihe salesman, named Hatsujans,
nnd hoeght & poumd awid a half of boar @egh. AL AU T
EBr wns dolng jostlee Im his usgal way of eatlng a8 bhe
Balled the meant., He had devaired sl when Be was
calked on by o detective who bheholdlng Lhim eating advised
Blm in a diplomatle war that be was esting Jog'
nnil that Hatsntaro and several of hip eolbepgues l:?:ili'l ]
arrealed on 6 charge of Froud. These men bad been &g
nasthing Lisf (he feeh of doge. which ther bBought from &
bafetsr In Hyogo, whoke bugloess it §8 to stepl amd kill
dega, Yoahlya felt an Iostant slekmesd In his stomach, biit
we deop the carisin. Sccordineg o the confeesion of he
tI:'J'l"'l.Il'Il rogue, nearly all ihe ifinerant vemlors of the so-
called hoar Gesh oare his colleagues, The dog flesh s
howght st abont # #en per Kon and they go ahonr with
the Beeh covered In a e beietling fur. By solllng (wo
kian they genmerally realised & et it of 4 or O yes,—
Japar Tlmes, Tekyro,

EUTENED SNAHES FOE FUEL.—The spring crop of
Fnake siofles opimE up early Al ususeslly  promising.
The Philadelphla Hecord leads ont with this oa:

Men gettimg out bluestons above Narrowshieg blew off
m Lop dieasing of earth &l stone o ger at the marketalils
product Benealh.  The blast exposed a eaverm whiclkh enfp-
tndme]l n maaeR of Fnakes, Thiy werd of the hlacksnake,
rotelesnnke  apd  milkenake warlely, and bad  evidently
ernwled Inte the mocky fetbeat for dhe wintep, They were
frogen stlff, and thoown out of the wary by the workmen,

Patrlek Beolan, n chareonl burper, eaw the enakes in
a pile, and, mistaking them for wod, theew them dm a
fire. When fhey began to thaw oot nml wrlthe over the
ghoid, e thonght the woosdplle wns bewitebed.  Not e
with hl= sm and wife. Ther ntfacked the reptlles with
pnch wlene that im fhe coonrss of a few minutes they had

Elain ibicty-alx snakes.

The surest swnd easlest way to get perfect ignition for your eanglne is 1o use n

SPLITDORF COIL

Gives more power with lsas froubls and srpasnse

Ask Departmment M for cainlon

C. F. SPLITDORF, 261 Walton Avenue, NEW YORK

SETS OF CASTINGS OF
- MODEL ENGINES

BUILD YOUR OWN MOTOR!

ll}ul: IIH-I-lL with hilos work-
=g denwingd, pour ar Maasr
Crele Exgiaa.

Qur Remarkable Offer
E-kotne] raks Bome Poser—]1 Cycle—3 Port Es-
FE rompdein with socesscrian ITS
R'UJ.H.IJl'I'EED' a @l Hlug Print I\J-'-:Irl'll:n;
Diawins—2 ard Crzle.  Send lll.l.r.q:p far Calnlog.
THE JEEHARDT NOTO
3Tih Strest, nbore Dhuaphin, :F'.illhdm Fa
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A momih
yom how to

!lﬂl:ﬂ-l-ﬂ!"l
af Qs

Pt Freciod

120 Court Strast,

GAS

magnrine devnted excluslvely to the gus
m:p your eogloe running and save y nu OROEEY Ik CXPENALVE Te
arn of o semidechnical charecter that canpot fell to Interest people ope
ing the porchase of & combustion engine,

FLAIN GAS ENGINE SENSE

mriples of the Oas Engine In elmple langusge—hut supplying
& i ppcersafully opersio & £88 englne.  Regulsr enbscription price
100 & year. Flus Gas Esngine Sense solls for 80 cenis

A special limlted offer b8 now open of Gas
Flain as Engine Sense Tor $1.04, Mall orders &6 once,

GAS POWER PUBLISHING COMPANY

Fre= sample copy of Gas Power, if desired

nd gmsofine englne u'u.'h-jn:'t, ]t wili Eedl

ocuntenta
or mu.'l.-mpi.lt.-

& COpY.
Powar, One Year, and Onpe Copr of
Addreas

51. Joseph, Michigan

The Campbell Tool
oo who nees o rals
aboald have this tool 4
BOQUARE, DEPTH GAGE,
MITEH, LIKE GAGE, Ele

Price, 25 cemts, 1. 5. or Canada

‘r"“‘ CAMPEELL, 117 Marshall St
sl ELIZABETH, N. J,, U. 5. A,

D"I’HAHﬂ MOTOR, $3.50

(A Dyn mnd H-H:-i In Onel
Mlﬂ,ﬂlm 1I-'Hr|ll it four &-c. p. lamps
easlly: aperats isluctlon colls; change stor-
Ao batterbin | dicom mnur,aha-uw]ﬂnh-
L, A A .I:|.I.lZItl.II.'| whil operate eewling ma-
chine, jeweler' lathe, E'mEI:j":]lE&I elrealar
suw, advertising devices, ami
other usefel applisnees.

NEW ADTARCE MITOR, saw dasign,

Ih-uriﬂ ‘I.‘]:E;I:H#:“ﬂ l.u:.prﬂf Reush
snbdsm proiage
m‘."uu 8 of

T R
ARRDW ELECTRIC Ci, 103 Seath l:lru: Street, Chicage, OL,
will be sat-

mawr ihings
RESUI‘ isfactory
to you if you buy one of

our Engines.

i PEERLESS MOTOR CO.
1218 Clinton St, Lansing, Mich.

' 5
E l ectric gmﬂﬂfaﬂm&;jwm
OHID ELECTERIC WHEES. E.L.H.ﬂ DHHL

Tho Worll's Headiguartsry for Deroaoses, Motors, Feos
Bslts, Bells, Lampa. Boshi -WH r_.11|r:l:5u_,1. ALL, Wi L L]

.",1;

WE LEAD AS USUAL

“Everyihing for the Experimenter™
The “Electro™=-5atic Machine

GENERATES [N ANY EIND OF WEATH
Hamidity dogs pod bether thig wanderd
maching, dia be & Baw dissorecy :urur|u-|.'\-
nlad for Ihl Oewl Vitea Eo & slalis geneswior,

machine pives & FAT, powerful

AN BE CARRIED LROUNTF mnd

$2.00

THREE |==h spark.
W ¥ guaTanio these too peizls
nnd -“l“mh taluind ¥oir mobey 1f e
mrs nol puacdly s sinied. Mo babieries
meeded. Jurk turn the haodls sl asd the
' muchise penars e

Wa supply air H.l:hr-nl. with; Two Flp. gless pletes revolving in ops
pasile doreckioma, 3 laydan jars, 3 spask ball dischang 1 clump in
Eitsch balp do il'-'l:n.‘d-l sanctly sa czi, Bipeover all Wx13 ixches,
Thoosueds nf wonderfe] sxparimesis in slalie slecirizity cum ha par-
formed wilh B I werks wiraless psis, Gelealer jubes, chasged big

deoy Juru, wbe,, odc,
Tou canned &fford to be whhont jo
Guarankesl is every repeeh, ooas Pl‘iﬁ‘: ﬁ-m Lol .

Tha **Electro™Lytlo Detector.  Jusk owl. I0 is gusranieed f0 estoh
measagel W0 mikes awny, with a 1200, spark ood] a4 the sending end.
Jusd the thing for iha szperimesder o “ribiecs™ in. Yoo emn Besr
far off slatos and learn Salegrapl FREE OF 05T, & hild gan
oparabs 14 & marvel of simplicidy, l{"
mgsanges rereiTesd ki sasn AS YOI WALE., dugranissd nolts
“'hreak down™ s olbar delectors, Send poskpaid complals Loe

IF gposi Raven™ pod pur
Brpapa electrical eeloped s
perfadogrue No, 4, send 2 cends
poslagd.

It free. 100 expesiments
Im ik, T you Dave 16 pleass g
ptats dhls In gour letiar mnd
pacloma 2 canls poslaps £ T pring=
el matter on Ehe Kleodrn - Siatic
machize &nd e "“Elesen™ Lytia
Arker bif,

ELECTRO IHNH’I‘IHE C0., b7 Warren St.
New York
Largest mokers of experimentnl wireless moteriol In theworld
il

ELECTRICIAN AND MECHANIC
SRS

Inatrucilon, wireless telegraphy, mechanical dm
alecirical and meusanieal I:-.-u]:u free,

j,'ﬂn:lr Mustratsd moenilly pagnelng pubiliahing ]:-T'H.l‘ﬂr"ll edlncatlonal artbeles
on all branches of electelchy amid mechnnees,
drawinges for mekieg stsam and greolins engl
wing, #t¢, Thiee nonnbhs” trial, twenty vente. Chme gollar o year.

Spmpaon Poblishing Co,, 1133 HBeacon Huilding, Boston, Mass,

Cumplene direcilons snd workiog
nes, dynamos apd motors, furnl-

FUL FARM AND SHOP WORK, Fus

Separatars, Lern Shredders. Gt Mibls

Pempe, Dynamss. she.  Siapl withoul
anking! =0 camm ar gears. I!-u tny

-5!.||:L|'|-|- H;i‘lnli'l! A
All wies in stock: 2 1o 20 |1l:-r|h
powes. Steed connecting reds ani-

el litnu.-]l. ne  vibralisn,

Wit far lree url.lq-m
'DETHﬂlT ENGINE WORKS

BELLEYUL avie Dxrmoir., Mice,., U & &

ELECTRICITY

BOYS WHO ARE INTERESTED

In the fascinating and elevating stody of Elsstriclty

l-hn:l-uld Raml A -cenk Hfﬂlﬂp today [or our .Hﬁ-Pl“c-lt
:mﬁ ook of alectrieal edocation eootalning

H.ul'm. ilearipiions of hundreds of Electrical Toys,

Tel Railways, Motors, etc.
iy B Tar aversbaay. Lovest Prices,

Gef the Cafalog = Fow'll Profl Ty JI.
\'.ﬁ.l!r ELECTRIC WFG. €0., Yaltamp Eleck, Baltimerc, Md.

Pilease Mention Popuiar Ha:f@l-f-ﬂl

"
5
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8 Reliable-Reversible Two Cycle $57.00 (Bare)
. -[ Light, simpls and ssry b opeesta.  Only fhe mevisg pasts,

Main baasings abbitsed. MNatarial snd weskmanship of b
highest prads xod gusraniesd, Jusipsgark ignition,

BUILT IN MULTI-CYLINDER TYFES

Write Todny far Free Codubog B4, aad Glrculir

Bend 10g for cur ok "'Ipnlilom, T:.Pu:l.ul.l.ﬁu afd lparalion
of & Motar,”

UNITED MANUFACTURING CO. Detroit, Mich.

RULES FORE CHAUFFEUR,—An Dagllsh modorlst hos
Gasoline Soldering Iron and Blow Torch | | guuplicd the following eules for his own delves for town
n If there 18 a doubt whetker yon can ““get theough,"

» e . dom't tEy. Renember, I any accldeal socirs §E s n dis-

eredit, and a bad job for scmeune,
Den't go too guickly near the pavement, In case A deafl

TOLU ran save timae, monsy, patloocs and makes yoor perean, oF one engaged in other theughis, steps off Iobe

work i plaganrs. or klot on requost, your track. When passing o trap, fsee om, tost loudly
to provide for a person walklng weress froam belind ghe

EMMELMANN BROS. MPG. CO. tram, who might b bewildered by the confusion, (2o oo
IHDHLN.U"DLIB,INIL. 7. 8. A, Elowly rather than (oo quickly. 1T yon make an eFpor,

make It oo the safe shke,

Alwar® remember that ony aselesa revolofions of the
engine-—ghnt is, when the engloe is runnimg Lght, sre =0
many maments less life to 0= exlstemce. It I8 an un-
necegaary oAl of petred, lebelcating ofl, asd wear and
tepr—a nodpe, o dispomfort, aod an iccltatbon o peoples and
mechnnism.

A reveloilon saved 1= n revolution paleed. There 1n an
eronsmic, n durnble, and n plessant speed to an -HIEEDE.
Just the Bame &8 there 13 10 o living Eﬁh&l}n A nt
which a person ean walk aml oo withowt -|.Ileu-1:n:|-].' ng the
tizmes or over-exerting the muscles of the system, =5 with
the plston of on englne.

Apil an englne working the ar, aml maening light, =
ander twoe distinet diferemced. Working, the car hons the
firwheel piwer of the car; it §8 “hocked™ by o tom In
mation with 1t=elf, and it 18 thus beld “steady,™ ]111nn1nig
Ilﬂt. It has na ntulnsldwwr: it has mo B-tom Aywheel.
Therefore, before declutchimg, throftile down rooar engioe.
Before starting yoor engioe, throttle down. Hefore start-
II.I&[I'I"'“E car, throtile down (0 the extent that Lhe engine
will easfly *‘take Bold,""

Hever drow up with roar brake I you con do so with-
ont; it 1= o peony wasted on tires every time you dde 20
Withdeaw your clutch in antleipatlon of the placs (e A8
at, and Jost bEing (e “elamd ACIL" with the brake. It i
ain &cl af bad Qdelving to rush op 1o & stoppling place and
then apply the brakes—

Beenuse It scares the people about, and the people Io-
side mnoy think thot j.llE'IhH&ll:l the bronkes won't net; hecnuse
it envors of n wish to drew ntbention and glve an ime
neessbon of ability, which 18 not hesoming:  becaass It
coald af muoch In flres (o stop by brake poaver as (€ doed
to start with the same quicknesss, In the case of &larting
or gulck sccclepatlon, the engine I8 the motive power. Im
thie case of slowl down suddenly by fleree brake power,
the momentum (of, say, 114 tons) 13 the mative power,

GEARS

INTERNAL and
EXTERNAL of all kinds
Ask for Catalog

@rant's ""Traatize
on GEARS'"" s dollar

Philadelphia GEAR Works, ine.
1120-1122 Vine St.
GEDRGE B, GRANT, Pres. & M. E Philadelphis

THE OLD RELLABLE

JESSOP STEEL
1S YET ON TOP AND THE VERY BEST FOR ALL FINE TOOLS
WILLIAM JESSOP & SONS, LIMITED
81 JOHN STREET, NEW YORK

und 1.|.:: beakes lll'f I:hfh 'H-ﬂ!g"’l# 'HEPI'. In both m:ﬂ tha
" ELECTRIC CAR tires contoek wid e fomd purface have t0 commuanden s
WORKING MODEL the power, aod they depreclate nocordingly-—
30 Imches lomm Hevaosy the power of ceterding i tremsmitted throagh
Bluspelnds Mo Bend foll description, 13 l'llEI:;hlEﬂ IIHTdE:JEIIIWH ‘!IIIE' .':Ii“iﬁrbdr]tm‘l H;H'Mﬂh?l Erl:lall.n;r
refore "t uss brakea T | i f e ur drow
ENPIRE ELECTRIC WORKS, Brdigepart, CL, up. Thery E:n for down-bill sod =mergency work.

e f————
TEST FOR COLOR EBLINDNEBS.—The superintendent

r_ of a ralway In Indlanag recedvad the following letter from
F vou are interested in any Eind o of his men, says Elsctrie Trocthn Weekly: fndl
Mot orency,
a Firearm,write for our beauti= Iy Insprctor—Ders sar—The fOay before ylsterday st

] pine 1 got word o eum down oand have me [Ee looked
C IIUI:E"G;;.:' (l;;.nig-. II'?EE FREE nfter fur eolr bllneness. 1 had 45 flse sad 10 rales fo pak

in beynnt the sand cot spd e beuds wers to short b

@ives more palnts of gues than any catabog piibs gpare me, ‘The Iy that was first In me, was pai out by
3 lete Lo From ik and me glass I¥ I8 a perfest fzgper of
bshed, Hves beat prices and most comp EI:nu. ::|IE- III Haty 'I'I:'IIII;II m'ﬂ:I Elllt :uIF. P A A B - L

THE HOPKINS £ ALLEN ARMS CO. waleh fof egamiation. [ end fpaFe the glass one betier

@ golr Blne "1 get of
32 Chestnut St., Norwich, Conn., U. 5. A. frrrgre e thlnliu-::; Tiscoll, Foreman Bec, 10,

A HIGH GRADE FAMILY LAUNCH AT SMALL GOST|

CAN BE MADE FROM AN ORDINVAY RO VBOAT BY INSTALLING A

SKIDOO! 111z 94)

0 &

i’ )

f I‘q MARINE ENGINE st Waier bust Fittisgs - 35 Exina
=iy * wtrictly high-grada S-cpele engins, designsd pppesislly fo im emal] boska. Any-
B, Il s Tum 16 ABSGCITy Mals Liudes Sl consisioms. Mew 1908 modsl irke

| " pruved snd parfected in every divall. Ewirygn, mod powestul, sficien, and relishls angina of fe

. aize on enrih. Exesls all otber in mmplicng, sompacine, th, and d=mbilily, Bevessille

o Torivas 14 bo 30 04 tond B o § siles iy hisd.  Nuns smeothly, sieadily, und quielly, garfect ipeed sons

trsl, nfailing endursnes pom.  fodd frow factory fo user on o0 dops’ approcol ond

& usar guaranfer de of ssbisfied oeari B awph shipment  Order saely. Writs doday.
| BELLE ISLE MOTOR COMFPANY, pEPT. D, DETROIT, MICH.
_,.r'
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‘Banished From Amesican Masket
The New Americanized

ENCYCLOPEDIA BRITANNICA

Bids farewell to American readers in most sensational price slaughter book sale ever known.

American Publishars wera m%llad to glop printing the Encyclopedia Britannics by declalon of International Coprright
Law taking effect Novembar 1st

The American Pobllshers ]:IIH Eald FT0000 sdka—the preaslest gala of mrﬂupedlnu avar mads on the Ameriean Oontinenk.

W bonght from the American Poblishsrs the endire stook of the American Edillon oo band Norember 1st, T007, ot prag-
tienlly nor own price pnd are cloaing it oot ot & small pdvanece on cost to ws,

Whon onr #tnck 18 gone von are 1o the cluiches of the Britlsh Publishers, whess high priced sols will cost yom #1535 80

275, Homembor tha Americnn Publishers can never pring another eapy of ths Encyelopedin Britainnien. The Hal Hon
Bina shown ks feoth nnd the Amerlean BEdidon s banlshed, The fow sets we have will last bab o short tlms when this trath
dawns apon the American poopla.

We Offer Trise Sets at About Y Price

Vo ll.§ | VoLl I r' N8 VoY VOLTIEE | Vo VIS
:ﬁun-n:n.rl - (R -L LIg-n8s, Ob5-5AY uﬁHTFﬂ

Regﬂlar Pﬂce $39 00 Our Pﬂ:e $

W EDITION. REVISED AND COPYRIGHTED 1907

10 mnssivn 'n:ﬂnm.—. Wnlihh pearly 35 pounds. & 000 1 Mhh-mlumm Tz Inchoa,
ik )

15 pages colorod maps. md tnou Nustrations. rintsd Trom
braTler trpa on qpac[.ﬂ,mn.ﬂa{ml: s ]"ﬂﬂl:ll to the ores. Bound 1o dark r-ud msala, leathar
with murhlalzed sldes, Wi last your lLtal:rm md that of yoor chlldren and their ‘I,.nl

For '8 years tha BFtannica Bas Beon the waorld's great refornnes waork. Unnhﬂnufhu world's 'lmdm
and knowledgs athered by 1,600 of the workd's grestest seholnrs ot an aothorship n:n-rm «f 000

Thres bandred of America’s Fipest scholars, aach & allst in hin line, hove revised every 'rr Ths
and lips (o thls Amerdeanized edition, slded, enlarged bare, contdoosed thers, and improved aod Standard
brougchit wll | nformation down h:ld-n 'ﬂ-ﬂ-ﬂ\l Co.. 347

Cavers the fisld of Art, Litersturs, Machanics, Tnvention, Goeography, -llh'nmmr -ln'rl- ..3! w, -yis
eultisrs, Law, Paliticsl Ecopomy, Medieins, Scisncs, Hellglon, Hum-r'r. Munnfostu p‘ abash Avenue,
Bimgraphy, Mosle, Loagonda, ﬂihl?fdﬂﬂ.ltﬂrr, .!.nu.inma' Elertricity, obo., obo., o nu ':l:l.l'ﬂﬂ.
e Amsprican aneyclopedia avar dld. (P, =P

orers Amserican bples mora folly than does the Britlsh editdon. Bolls down “ ek '!"'"'." ﬂmttﬂl? lmf mé,
articlea of essentially forelen Intersst, The encyclopedin for the American ruight prepaid, AEW JSLmers
gtadsi, . FRRGEE, tesekor, protpslonal man, merchant, wechonte, the school damized Encyclopedia Britanmica, 180
and th 'I'mnua Traals TH1, 00 gk este. Takns tha pdru:u- of thonsands of wils in half Russis leacthes binding, TE I
hm-.hn_ Lig Ubrary in ltsell. ‘The most economical work you can decide 1o keep it, 1 will send voo $10.75 with=

in five daye after receiving it. Oiherwize 1 will

S-ent on Approval, Freight Prepaid By Us ship ik back 1o yoa in that thme wt your expense,
W will ghip the set, frelght prepald 'I:|r nl nnd o nﬂ‘

oan exnnins (E five days io n-'u.:' w0 I'.I Fou
want it, yoo mny sond as 0, bl]lnﬂ-'lﬂ ﬂi o L e R TR
dnye, otharewise., sbip it ek to un:tmrnm -~
¥k out tha attnd eoupnn Gnd send 0 os
pnd we will ship: ¥on Wae..-ak delny tho en-
tire sek of 10 vol cmes. 2 Sitreed Noooocisinisssnninisinnn s SR ot i st s et s pa s e nen

The Standard Beck Ca., -

-342 Wabash Avenos -
Chicag> >

Fleane Newdion Fopuler Weshowio
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TELEPARONE KAIN Bias

Broken Cast Iron Brazed

Successfully by the

NATIONAL BRAZING CO.
83 W. Jackson Blvd., Chicago

Don't throw your broken machine parts or any other casting away,
ad wo can braze them guccessfully and guarantee the same to be as
strong 28 when new. Consider the ime and money we can save \
you occasioned in waiting for new parts to be sent from distant __

pointa or for the re-casting of same,  Kush orders given special

WE BREAZE IN OTHER METALS ALS0—BUT CAST IRON IS OUR STRONGHOLD
—

realest of all Sclesors ,#-’:]n

.
\:‘. SHNTEEN THILE EINMINER /£ 12 fummes

i Juat vhe Articlhs for Office Il.&!| 'I'-'LI.LEI'IT..

1 rean, CWrin, Banhere, Troe- 508

'I:.ﬁl!.l aabsamar, or ta Houss wife.

A " Wldabe o 1L g kol 1y o wiesl— e wark-

rari g - pcaly Maluked. Micksl plutsd. Pt
g A glagan ENiher shasTr.

i Fomlpaid wpsn rialpn of §1.00
WM. C. HOCKING & CD., 152 LakeSt., Chicago

The ODptimist and Pessimist, the diference 18 drall :
The Dptimist sces the doughout, the Peasimist the hale,

STRELINGER

4 Cycle,1 to 4 Cylinder, IT ALWAYS GOLS
Best Marine Engine Made

Wislas cnrry in wock soeoral of tha boet
mikes of 2Crole Marins Engings, and a
Full lime af Hratisiary Engined, Pamping
and Electrie Lighting Qutfts HBoat Ac-
cesaories, Kt iﬂ:-ll
WERITE FoR OUR 1908 CATALOG
Let ua koow pour wanty and we will
Eng rqlnia-g'lflkﬂ H. P
m“ ofines Hex + Lap
L 543 to 52,5300

THE STRELINGER MARINE ENGINE CO.

Dapk, L, 46 Congress Sk, Datrolt, Michigan, T, 8. A.

AMERICAN MANUFACTUEERS PLAN GHEAT TRADE
OAMPAIGN. —FProperatlong are holng made br well knawn
Idlugrelnl leaders of the copntry for he lannching of m
great pational trade expieition of campalgn In South
Ameriea, where the Amerienn manufocturer will be brought
face to fnoe with the Somth American consumer. The com-
templated expositon will start In Beemos Ayres  next
winter and will fhen make the ciecult of Bowth Americn,
lenving there In time to go fo the g Jopanesse world's
foir o 1812 In the exposition opportunitics will ke
alforded the Amerlean manufactarer o learn what the
Bouth ADiericaon SonBiiner wanls, ad well as to leach Elm
that the fthiogs thks Undted Stntes hos to offer nre the
teest, 16 1% mof propossdl to sk Congress for anpy ald, The
campnlgn 8 o be sxclusively a trade promoter, and the
ptntes amd peoeml gpovernment will slmply be particlponts
ke otbher exbibhifors, exeept that v s infended that flers
hall e an advi=ery dire¢torate made op of high govern-
ment oficinls, the governof of sdates, and the presbhlents
of the chambers of commerce of the prinedpnl clties.

e ifemfp———

MECHANICAL DREAWING. By Ervin Kenlzom, 100 pp.,
140 [1laa, Price, &1, This work la designed, potl #a
misch g8 & manual foF the teacher of drawkng., a8 & DEaRs
of self-belp amd gelfdnstroctlon for the stodemt.  Gives
complete procticen]l iostruetion,  Amerlesn Sckool of Cocs
respondenes, Chlesgn.

A COURSE IN MATHEMATICH, Volums I. By Frad-
erick 8. Woosds and Fredeclek I Doller.  Bvo, cloth, 385
Ep. With dingrnms, Priee, §2.23; postege, 16 cenis extrn.

oF wlidlemis of Ellﬂllllﬂ'ﬁf"nil!ﬂﬂ- apied 2ciemes, Comialns
alpebrale cquatichs, fimethofie of ooe vaclable., annlrile
peometry, differentin]l calewlus. Gino & Co., New Yorks

PROELEMS IN STRENGTH OF MATERIALS, &Iy Wil-
Hain Kent Bhepard, Hvo, <lotlk, 70 pp. Price, £1.25;5 post-
ape, 5 cenfd exten. A éollectbon of over 0 penctlesd
problema is the steength of materlals for sfudents In all
bramches of ¢pglnerlng,. Gien & Co, Mew York,

THE EBCOIENCE TEAR BOOK FOR 1003, Edlted by
Maj. B, F. & Baden-Powell. Frice. S0y, postpald, The
Togeth year that this voluable work lias nppeared, Cig-
tnime astronc@nical, phgsleal aml clemical tables; summary
of progress in sclence;  difectory, blograpbles amd digrr,
Tabkles ond dets revised nnd bBrought up to date, and pew
maiter added. King, Sell & Oding, Lid, 27 Uhanesry
Lane, Lomdon, W, (O,

&

EMALL BTEAM TURBINEE WANTED.—There geems to
b quite & demand for steam turbioes of smegl powers
HSevern] times ench month this magszine receives requesis
for Information as [ whers the writers ¢an ohialn steam
turbioes ranglng from 1 to 100 b The bHirger nomber
wont o 3 to Ghp  The roquests moresver are Frofi cof-
cernd In good standing and not from onknown individosls,

P st 1]

PROTECT YOUR BLUE PRINTS
From Fire and Dust

Manufacturers of all kinds= of
Drranghting Hoom Furniture.

Write us for Catalogun

FRITZ & GOELDEL MF& ©0.
00 Alabama Street  Grand Raplds, Mich.

.BUILD A-BOAT

Bedd o fof Catalog L, 100E, 8d modisle, Fall sies patierns
&nid K. ID. Framiss., Framcd &8st up ahd filled—no moulds re-
quired. Lannches §f ft.to 80 fl Yachis and temders, sall
Eoatn, row hoats, lannchis,

BAY CITY BOAT MFG. C0. | Bay City, Mich., U. 5. A,

Pleage Mentdion Populgr Meckawice
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TEN CEN

PAYS FOR A GOPY OF

The Law of

Financial Success

Bt Epwarnp Ii. BEALS
An absolutely new departure along this line of thought

All Prw_whut,}_mr physical, mental, moral, gpiritunl or financial—is based on LAW,
And he who wing succesa in wny line does so boecanse he has followed the LAW or LAWS

ining to his business, whether he does it consvionsly or unconselously.

Some of the preat “ﬁuptums of Industry™ who have won marvelous enccess in financial
affairs, and for whom we have no great admiration, are miserable failures pg moral and
gpiritnal beings. But they have won great Financlal Swccess becauge they concentrated on
that plone to the exelusion of all other kinds,

What the most of us want ig all ronnd suceesa, but we mnst remember that no one ean bo
an all round success withont Financial Independence. Ko matter how much good a person
may want to do, he is handicapped by a lack of money, All the air-castles ho has built; all
the beantiful plans he has created ; all the cherishsd desires to de pood po unfulfilled becanse
there is no money to complete them. )

Fut these air-oastles can become real boildings; thess phl:l:El can become realities; these

i degires can be folfilled. The {thpstinu ie, V“How to do it 7'

The writer has geen the need for goveral years, among all elagees of people, of a book
to answer thia question, In his own life he has found that Financial Success is not a matter
of grind and rosh and fight and steoggle, It is o matter of getting in harmony with the LAW
and then following the LAW to its logice]l conclusion.  He has placed this information in the
book, “TeE Law oF Fisaxcial Buccess.” In it he states the LAW, shows how to pet in
harmony with it, and then gives specific instructions for keeping in the closest possible touch
with the powers that be in the Werld of Finance.

This book i no magie schems to make yon rich over night, neither is it o story of what
other men have done.  Just & plain, simple statement of troths that all can understand and
put into practice by a little thought and study. Here are the chapter heads,

1. Money 6. Ambition 12. Concentration

2. Mental Attitude 7. Desire 13, Persistence

3. Fear and Worry 8. Will Power 14. Habit

4. Faith 0, Auto=Suggestion 15. Claiming Your Own
5. Latent Powers 111;.- Hnrm:}r;y 16. Making Money

Whether rich or poor, enceessinl or unsuecessinl—it matters not—this book will
be of great value to you., If you are a natural mone -maker, perhaps yon have
been nsing the LAW unconsciously.  This ook will tell you how to handle it

in what way to invest it to get the largest possibla returns,
Toow i [a s edfton consisting of 100,000, Bend your order todiy —N0W—
before ihe thowght passs from your mind.

Li board caver,  cloth, goc.
Hih:m.turm:;?uﬂt cou and we will send ¥oii &
BPECIAL INTRODUCTORY COPY for T CENTE.

THE FIDUCIARY PRESS,

1074 Tecoms Building Chicage, TL

CIAL BUOCOESS.™

FPlease NManbion Popular Mechanios

THE

116

conscioualy, If you are unsnceessiul and money secms to come hard, it will FIDUCIARY
guide your thought and actions into the proper channels where you will get PRESS,
the highest possible results, .

“THE Law oF FINaNcIAL SvccEss” combines theory with practical 1074 Tacoma Biig.
lnmwl.ﬁdg;e. It not only states the LAW but tEH:ﬂ!iﬂJﬁtﬂ apply it dlt Chlcago, 1,
not only informs one how to make money, but tells him how an Find etxciossd 10 cente Ios

& special Inkrodnciory eopy
of “THE LAW OF FINAN-

UL T TEITL TITL LS LT

o . 6 SEEE HEEEEE EEAE G BT RS P
Postage stampes are weloome—esend dime i you preder,



116

Ing, baring, scroll nn
mortlsin

BRITICH, for

SENECA FALLS MFG, 0. sl 8%

FOFULAE MECHANICS ADVERTISING SECTION

Wood Working Machinery

Foot, Hand and Light Power

For ripping, cross-cottin . mitering, l‘lbbﬂ'ﬂ[lill;::uﬁfmﬁhmdﬂﬂﬂ-
d mwing, edgo moulding,
eto.  BEollg for hu.r":_:n:nr BOCOFALE WOE

beending,
wmd long

Dixon’s Flake Graphite

Glves yom Yposltive principle™ lnbeleation, Gond
for pleam or gas c¥linders, beariogy, gears, and
all frigtiom surfaces. Free booklet 1H-0, glives

DIXON CRUCIBLE COMPANY
JERSEY CITY, N. L.

FOOT and P(-}WEﬁ-

AND TURRET LATHES, PLANERS
SHAPERS AND DRILL PRESSES ::::

SHEPARD LATHE CO.

4: LATHES

Liat price, 57500 nod up ncoords
Ing to ales. “When ready to ey
end for Lathin Oatalogand pricas

W.F. & John Barnes (o,
I Baby Bt., ¢ ¢ Rockforl TIL

B. F. BARNES"

ELEVEN-INCH SCREW
CUTTING LATHE

For foot ar power aewnnied, Fas
power oross fecd and oomponnd
Teat. A slrictly high-grado mead.
ern Toal, We alse baild & inoh
B lathe,  Deseriptivne elmalsm of
sach latho upan g weat.

B. F. BARNES CO.. Buckford. I

PHOTOGRAPHS
WANTED

Photographs of new and interest=
ing subjects, suitable for publication
in this magazine, may be submitted
to its editor and those accepted
will be paid for promptly.

Editor Popular Mechanics
Chicago

160 Washington St.

IMFREBEIONS OF A

LOCOMOTIVE ENGINEMAN.—
Wihen I started rllronding nn chglne cabh wa2 o me a8

fairrinnd, a sort of snerced apd mysterioas ploee to be
entered with awe, The smel] of evlinder oil—that smell
which [8 ever present oo on englne—was gs Ineense to uwmy
noeirils, and fhe olor of & torch had its charm, 1 was &
night bostber helper and Qe angined then bupiesl ooml-—
I kmow thiis for I shoveled it ghe first helt of every mlght.
The other halt was devoted o wiping and ¢leaning fires
nnd fremt ends,

But If 1| wes pleased with my job then T wos Infinltely
mere s when gent out §8 an engine watchman, to wateh
& work train englee nesr Albugquerque,  There were fve
of ws walclmen at ibis polnt, aod we worked banl. fop
the enal we hnd wag very low quellty and the fires [o
clean were frighiful. But we tolled eheerfully, nnd around
those nights nsemorcy clings with tenderness. Two of aox
fre now engibeers, ooe has qoit eallronding, one las passed
I'-J the great beyopd and I do pot know where the otlser

0,

At thot fime T was pot up fo the standard In welghi and
bad conslderable difenlty in geiting oote the 1st oF free
mwen,  Hut [ was floally given o switel engine to fire,
thanks to 1he efforts of o foundhouse  foreman in my
Debmlf, amd from that fo posd fireman was o shobfl Jump.
I bnve fired for many eogineces slioce that tlme: pmd [
mEEl fay that fher were all fne men, thoogh some hai
thelr fanlis and same were better than ofber= 1 ventsrs
the assertlom tlat in oo body of men aee apinboms on gmall
mntters Incldent to ibele professlon so diversitel os FL
locomotive engioeers, and am exira fiteinan fimils fhils oot
A certaln way of careving woier, of sandling the flues, of
mansglng the fire, wiich plenses ooe mesn will not mest
with the mpproval of pnother.

it how different mony ihiogs seem to me glnee ropeh-
fng the righi-hand side. The clemont of professlong pride
vniers gmewhnt, and [ become possessed of the delerming-
than T be n man whi knows his bi#ipees, for 1 have ever
adimafred soch men §i any prafesion anywhere ‘To he o
suceersful rumner, with the minbnsigm mmotinl of delays
anld fallures; to wee my nlloited suppllies wilbooe wastlng
apy—for 1 have alwars Leld fhat o thing wasted does go
e Ny goosl: e see fhot the fireman  dors bl work
i'WD'I"rl.'-'. ¥el linstruet him In =ocl & mwanmer that 1 hald
ils respecl;  fe work batmenfously with the teaim CTEWH,
between whom and lhe engine servfos there 12 Friquently
a ecertoln nmeunt of neslless  Priction;  these nre thi
ihings I wonld like to oteabi,  And the sen=e of responsi-
bility weigha leavily, filling me with 8 cerfaln serlousnses
bord 1o deserile, AL eaglnemen feel the welght of it,
though ther mny not s=ay o,

BUl there i & charm nbout §, of working fn all ikinds
of weather, of moviug nlong under the stars and bebolilimg
the bravties of (he might, of gliding past farmboeses @
flelds patbed o the mooslight or soping meteors  [lagh
neriEs the sky, of working in sroemy  weathor when the
windl sl in ent pour faee like kidves If you put your
hopd out of thi el omee In o owhile caiching e roar of
Lt exhonst above the sound of the storm.  while s
lightning Mashes ond o thirnder rolls.  Aml we have iz,
tea, when ¥ou fanoet sep more than  fwa ear lenigihe
nhesd, and the woed 1" ls ever present in wour mind,
Agaln, the comditiong o be meot are never aolike 4f Oy
twi trips, amd ills calls for & constant display of wotel.
fulness and juldgment.  Our bours gre ieresalse, opd MERDY
tlmes bomg. Ty nnd night j8 a contimous strpteh of
time o an eogloemnom, witly eomgl interval befworn trip=
tn oblnin peedsd rest,

bere Is mo other frade or calling similar to rallroading.
It wiands slope, [ would advise thase who Pavy the men
in the cab to paaee nnd conslder. AL 18 Dol poses 1o iha
Iife of an engloeman, entalling ne 1t dwa working opier
any anill all smdifions,  Amd. fo ihose who nre [HiEs e
af o prefudler agalnst raibrosdmen, T would savy (hat the
wajorlty of them are mem of fine character, ¥ers much
human, possessed of Intee hearis, most of s with homes
af which we are prood & §6 which culinre and refinsmeni
are fouml.—E. B. H. In Bante Feo Employees® Magszine,

If It’s a Sebastian, It’s a Good Lathe
e ———————————

BUILT UPON HONOR—ACCURACY, EFFICIENCY, MODERATE PRICES,
Foot and Power Lathes, all sizes. sena for Catalogue.

Sebastian Lathe Company, 17 Culvert S, Cincinnati, 0,
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Ambitlon is the white hot metal which is toe lorm a man's career; knowledde is
the mould which gives It shape and purpose, Ambition without knowledge is as wseless ar
the molten steel that Elows from a broken crucible. It is not eoomgh that yeu have the desire to get ahead,
you must bave the ability to work and the knowledge that will make your work count.

CYCLOPEDIA OF MODERN SHOP PRACTICE

Four Volumes, Pags Sitze Tx10 _taches; 2.500 pages, 2,043 illas-
trations, full page plates, dingrams, etc. Bound in ane- half red moroces,
Editor-im-Chiel, HOWARD BOXNROE RAYIWOND, B. 8, Ian, Avoeiie Tisdisle of Teehrologpy.

Complled from representatlvs instructlon papers nf tha Amerfean Behesl of Cobteapimdendss, 1kis work
pmbodies the tegchings of the foremest experts In shop work Alrooghout the counity, Dveryildog ls
explalned fn a plaln ond ensy Eanber, especinlly deslgoed for EOME STUDY,

1t Boes oot simply glve genernl Instewctbon, bot 1t glves evecy detnil from Le 8tart o the finieh of the
work. For example: it tells the DEAFTEMAN how fa leiter bis deawings, s woll- %3 haw 1o make o work-
fns drewing of every part of an engine; THE MACHINIST, how lo chooss his tools mod o use the latest
devies o the vertical milling machine: THE DERIGMER, where to ploce pach bolt nod serew aml how 1o
plan 18 whole work; THE BLACEEMITH, hew to caleulate slock for overy port of wurk, nnd {empsr
anneal & didealt plece of work: THE SHEET METAL WORKER, how fo make hig patterns snd bow &0 m@oke
n Bolles brecclslng: THE ENGINEER, how fo piafl a g4 enghen or how to hamdle the latest type of stenm
tnrlpe: THE TOOL MAXER., how to eloose bis steel or how to moke n die or.a:gauger; THE PATTERN
MAREL, the nomes of Wis tools or how to pattern o genr wheel or foues shrinknge] THE FOUNDREYMAN,
leowr 1o =elect his gamits or how to bulld an intrleste mould; THE FOREMAM, how to bay oul work, of by
to light his shop: and Innnmerahie other things, big and Hiile, o= you can see from o planee ol the pastiol
fakle of contents given becewith.

ORDER NOW AT %4 PRICE
Reduced from $24.00 to $12.00

Sent express propaid om terelpt of ecupon, Besd §2. 0 within five daye aml £2 00 m moath
iherealffer until the specinl price of F1200 is pall. We wil senil [or fiie ooks ot oor
expenge If you decide Bof to keep them, We sre making this Wbernl offer merely to
ndvertise the Amerlean Seheol of Correspondenon.

WE ENPLOT N0 AGENTE, helloving our books will hest demonsitate the rmpe
tlorliy of cur home stmly lastruction metheds,

SOME CHAPTER HEADS

Machinn Skop Work—Tool Making—Tattern Muking—DMachine Detign=-
Metallurgy—Gse  and 0Ol Engines—Froducer Flanta—Antomobiles—EInTa-
tors — Bteam Ebgizes — Bteam Turbing — Mansgomest of Dynamos  atid
Motors — Forging — Bhest Motal Pattern Drafting—Tinamithing—H#echan.
iex] Drawing—Mechanisn,

A S 0l T,

Flrsss mand sel
Cyelipadin Madern
Ehup Tiartley for &
days” Iron azainins-
. I owill send B2
wilkin G days wnd #31 a
month mpkil §UT G5 pakd;
olberwise T will noiffy pes o
ppnid for L epis.

AMERICAN SCHOOL OF CORRESPONDENCE, Chicago R s R A

Piecae Mention Populer Mechanics
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OUR HANDSOMELY ILLUSTRATED BOOK, Entitied
“H S— Lﬂttﬂf& Pﬂtﬂ'ﬂt"” giving full information in

Patent Matters, mailed free. Also

“Thoughts That Pay,”’ eving a list of what to

invent, and :

“ Thﬂﬂgﬁtﬁ That Have Pﬂfd, 2} civing a history
of successful inventions. These three booka should be in the hands of everyone
interested in inventions and patents. Write for them!

Patent What You Invent

IF YOU HAVE AN INVENTION, send us a rough sheteh or model
of it for our opinion as to its patentability swhkich will be rendered without
eharge. Ti our report i3 favorable, we will issue as a guarantee of it3 corrects
ness a Certificate of Patentability, by which we bind oareclves fo refund the
JSees, if an application is filed and we fail to obtain the patent, Our prices
aro standard, and our work B consclentious and thorough,

We advertise the pafents ebinined fhrough wa for pale free of charge in
prominent dailies, and otherwise assist you toward a sale.

OUR FREE BOOKS WILL GIVE YOU VALUABLE INFORMATION. WRITE FOR THEM.

WOODWARD & CHANDLEE

PATENT ATTORNEYS, 1255 F STREET, WASHINGTON, D. C.

References;  Ameriean Fathopnal Bank; Darrell Advertising Agensy, Wastington, I, 0,5 A. &, Zlmmerman, 08 Corondelet
Btrewi, Hew Oricans; fobert B, M, Tayior, #i (laremont Ave, Montolalr, K. J.§ . F. Wilkey, Versaillia, IL. ; and meny othera,

Flease Hention Fopuler Meshonies
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P ITE-T PROTECT YOUR IDEAS

Money in inventions.
Correspondence Confidential, Patent ad-
vertised free,

MILO B. STEVENS X GO,, Eslab, 186

ERS Mib Sirect, Washingion, [, C.
Framched af Chicaga, Cleealmnd, Detroil.

PATENTS eccres

Write for our handsome new book.
Full informatiomn.

Bevans & Bevans®y S oiordosias.

PATD CAR FARE WITH BREAD.—A passcngsr on A
Marjon-tinz. City ear, at Marlon, Ind., gave s exhibiilon
of whnt moy be dope In the time of Anaucksl BLElngsncy,
The passenger i question was cacrylog slx loaves of beead
whin ho bonriled the ¢ar, Bubldegquenily the conductior
askmd him Tor his faee, which I8 fve cents between Maclon
fmil Gea Chiy, and Be foind be did npot have s cemic. &
EBright thought of applylng the asset currencey ldes struck
Blm and he banded the copdoctor a loaf of hread. The
oomduetor cheerfully aceepted the bread and ihe passconger
Elukl::l:lrrlud o biz home in Gas Cly.—=Elecirde Tracilon

eekly.

BTATR-BUILDING AND THE EBETEEL BOUARE, ©Dr
Fred T. Hodgson and Morrls Willlams. 130 pp., 1806 1lu=.
Price. $1. QCompleie Insirection. ‘The entlre process of
stalrwny constroction {s here explafosd by easy stages, The
sectlon om The Sieel Sgquare I8 &8 complete gulde fo the

many uses of this versatlle tool.  Amerlean Behod of

Unerespondence, Chicaga, .

GIVEA HIF LITE TO SATVE TOWN—The husiness pection
of the town of Nacozarl, BMexloo, owes 8 existepoe to-day
to the bravery of the BMexlean englneer of a burning drnio
In which there were two cers of dymamife. While ihe
train was stondlng ot the depot in fe center of the town
& hlzze was discovered im n box ear sdisinlng one of the
enrs of dyonmite. The enginece, Jesus Oarcla, rnshed to
hiz englne nmd palled the traln owt of the town. Less thao
n mie oot the dymamite exploded, Mowing the engineer to
ntoms,

a——
.

ORE SHIFPING SEAEDN BEEAHS ALL RECORDE.—
From the openlng of navigation, April 22 to December 1,
1007, the fotapl skipments of lron are from the Besaba
and Versnilllom ran In Mimnesota, was 9045000 fons,
an  Inereass aver 1 of 8,408, THL. 'This 18 the IaFgest
shlpment ever sent bt the obe docks at the head of the
Grest Lakes In the history of the two ranges.  From
the Alrsaba range was shipped By far the greater smount,
1= ]|u'|r|;[-nn beimg abont 27,000,000 tone, This heesks the
wirld'a recond fof ane fgepson's &hipmeats,

L

WATCHES BET IN FINGER RINEE.—The latest fnd
of soclety women i3 the wearing of the woteh over one
af the gloved tngers of the Tight hood. These tlny tlme-
pleces are  sttached to ordinary  gold finger riogs el
topm lkely to prove pulee, for not only do they keep
time bt (hey are alwaya In view of the owner and fho
poeibility of loslag (ke B diminkhed.  In adididlon to
i mafoly which the wew fail loesores, (b watclies look
exteedlngly cute om o owell-glowed homd,  The fod oflgs
innted in Epglomd.—The Keystone.

ATENTS PROCURED

OR MO FEE CHMARGED

AMPHLET FREE
ROMPTNESS ASSURED
WRITE US IF YOU WANT RESULTS

COCHRAN & CO., niisininG. e

Aoam 40. Endersed by 50 Mambera of Congress

MODELS and GEARS

INVENTIONS PERFECTED

caTaLoeE FREE
UHION MODEL WORKS. 191 South Clark 51, Chicago, I

EVERY INVENTOR

| Who Wants to know

1. What are the most profitable
inventions,

2. Bow 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 purposs.

6. How much it costs to gel &
patent,

How long it takes to get a
patent,

. What protection a patent is,

How he can sell his patent
after he obtains 1t

Bow to handle his patent tn_
get the most momey out of it,

. Where and at what expense he
can have working drawings made
of his invention,

. Where and at what expense he
can have models or exzperi-
mental machines made,

should send his quesfions to

POPULAR MECHANICS PATENT
BUREAU,

Journal Bldg. - =

F—rr—m—al

Chm{h .

SE—
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SAECURED PROMPTLY and with special
PA I EN I regard to the Legal Protection of the
Invention.

HAND BOOK FOR INVENTORS AND MANUFACTURERS SENT FAREE UPOMN REQUEST.
Consaliation Free. Mo charie for opinion as to the pateatability sad Commercial YValwe ol loventors’ Ideas.
HIGHEST REFEREMNCES FROM PROMINENT MANUFACTURERS

C. L. PARKER, PATENT LAWYER

Patents, Caveals, Trade Marks, Copyrights, Validity Reports, Interference Contests
Patent Suvits Condocied In All States

REFEREN('E2:—Globe Machine and Stamplng Co., Murray Engloeering Co.. Morgan Maching and Enginsering Co.,
Berkshire Speclalty Co., Stewart Window Shida Co., Macon Shenr Co., Acins O T, Lippeneolt Pencil Co., Salls
Tire Association of Amarics, Oakes Manufacturing Co., By-Products Co., Alabama Emwf M., Matlonal Offsot Co., Antl-
peptic Supply Co., Rish Electrle Co., Eall rines Contact Eu%pl:laa Cao.. National Elactric Works.,

Mr. Parker on November 1, 1992, after haviog been a mamber of the Examising Corps of the U, 8, Patent Office for
owor five yoars, resigned his pesition a3 Examiner to take op the practles of Patent L.'r.

Address 210 Dietz Building WASHINGTON, D. C.

WHAT AN OBSEnVERE SAW.=—=I saw n bakery pro-
prietor behind his coonter with his hat on and & sgolet of
tobdeco Jiloe on ks lward, He shoild have beei cufering
the horse,

1 saw the bend of ao establlshment sweeping ont  the
Darafnl attention glvan to the prosscotion of boglness store the other doy, & job that n Loy at three dollars &

tha patent affice, I'ﬂ.an'l.!-r“ and noattorney fes cal week conll have done Better sedl left the hues p chanes

for antil patent is o) lowed. !EJ’&IH srporlanos.)  Writs fof & few "thiaks"" aboal bR day's baieliess, This boss

for “Inventor's Gulde.” A had been dolng this for twenty-Byve years, nnd s still
mnkimg boy's wagrs,

Franklin H. Hough o w Daker's ad in ane of the daily papers recently

n Which he wag Fepresented ns sltting in ks ofice like

Washingion Loan &+ Trust Bldg.. Washington. D. G. #n banker aml looking ns pleascid with himself as the

mnnnger af the streel pallway, Teople hiave aikee ben
E'-;I’“"-:]'J'lll‘l-l;'_ll'::'lﬂ whetlser It B¢ betier to bake bread of own &

il mime,

I snw n Gread wepom on soe 6f the streste the other day
with the mame of & prominent haker tho. looked as chorgh
it had been superannaated amd (he city Bog catclsers bhod
taken I over,

I saw & man tnlk to one of his employees lke a dog
and 1 eald that fellow 1= 5 sort of & mean &og himself or

L that PROTECT
H.l.z&i.H.I.lEE'I'.HHIIn n,0.0.  Estab. 1864,

. he would not snarl ke {hat,
H-w-ﬁ F!lTB 5"':”.1 Pﬂﬂnrﬂfmﬂﬁﬂmbmmm I smw n small-gksed slop withoul any  pretensions Lo
patenis we prociure.—L. o elabmratenced (hal wiad the best equipped for ffs slze 1
have aver been in. What strock me wae the conclsemess,
hs cleanliness and  (opougbness of the whole ploes.  Therne

were N fellld apd evldently everyibking in itk place Is
made o do its part well, The gend thimgs are wal 6l
in the large sbhops.= Canadian Baker amnd Comleolioner.
—i s ——

PERETERTED PROVERBS. —The englieser |a worthy af
A higher hire,

A rollimg etone pathers mo Semsent.

A toed from m e wire 1= breakTast foF o @oroper.

& BEFVRY illsl-Pl.ll hefore consiracilon, and a power plont
before a fall,

Ton muach anckor-fee bresds Inment.

The fat wheel moke: the preatest soomd.—Power amd
Transnissk, :

LET ME SELL .t
YOUR PATENT 15+

Fatent Saled sxclmsbeely. I you have s
PATENT forsale, call o8, or weik
WILLIAM E. HOYT
PATENT SALESR EPFECIALIRT
2000 | hroadway, New York Cliy

MR. INVENTOR™

i
Omr Bosinesas into Perfect, Dovelop and Mennfactars
your iInvention. Al medern faciibties see oors, and we
AED AL your gopvice, W employ Expoert Mechanics oo
Speclalties, Dies, Panch Weork and Madels
Feod ws yvour drawing or model and wo will snbmit
OUT Lomrest rbee.

MONARCH TOOL COMPANY, 124 Opera Flace, Clecionati, Ofhle

— . .- —

ELEEDING THE COMPANY.—"IMd. yer get anyihing
from the elalm agent, RiLYT

“Yeu; 25 fof me amd §25 for the missas"

“1 idldn't know the missus wns bort

“Hhie weren't: bot T hid the pregence of mind 10 fedcher
hieer o geesl] ome on Phe head with mee lasst, Her foee looked
bad, amd the ooupany paibl"—Espresa-Gazetie,

& &

FIBHERMEN'S GOOD LUCK,—A great hanl of entile-
figl, numbering more thon B0 (iR, was made In obe night
a fow wesks agn off Uwalima, Iye provioee, Japan. 'The
cabch wad valised at $1.0600, ,

PATENTS ™Xweav - |7

WATSON E. COLEMAN

Hﬂhm Patent m order o any guantity desrred. Cut geaning.
426 P Strest, N. W. WASHINGTON, D. C. CRARY MACHINE WORKS

S ; Lo
Advlee and Bock Freo; Highest References; Best Services, [ 35-41 Indisma Strect, Chicage

SPECIAL MACHINERY

We design and buikl special machinery to

Y

'
THE L]
NEW INUEN;I‘J'GNE INVENTOR'S UNIVERSAL EDUCATOR

DESIGNED, PERFECTED, TELLS ALL AROTT PATENTSE,
Wo dgrelop New Jdoas i their Practicnl and Patentable SR I e T
Tekng E‘“E,.EF; 1:,"@,1&5;;“5, ;T]?EEM a:i a#mnf 600 MECHANICAL MOVEMENTS
L4 ot [ LTl |
FIGHT, with foll typewritben descriptbos. Hirict werocy also 850 PERFETUAL MOTIONS

guaTnniesd, Thirt T aIpREeno. Erery Inventor shonld bawe o eony.  Price §],00 by mail
Emﬂ: Eraminatin RQEEE on Valus, Lists of Masg __Mﬂ_-,_r' # or
factarers, Dirnwings, Fic. Ad

INDUSTRIAL NEWS BUREAU, lthass, N. Y. F. G. DIETERICH, Ouray Bldg , Washington, D.C.
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T P AT E“ CUARANTEED T
TWO BOOKS: B Protect Yoor Ideal Amecican Natiooul Bank,

- o, D 0.
SPECIAL OFFEK: Send skctches or model and
“|nventor's Guide" P> deseription of Juventian for FREE SEARCH of Fatent P ntiamics,
© rds &l Eeport a3 o patentablllty. Yon will save
b AND e mmﬂ-:'u-u:-zn.r. B Borceooes Littls m Hay Press Oo.,
Fortunes in Patents”

E. E. VROOMAN, Befyrs it be, E“‘”"”’?“Emu.k v

* What and How to lavent ™

SN INVENTOR S
o BEOLNEP i, oW

o Obtalna Patent” 5 “Whal to Invent™ Our Brain DbBelongs To You
sent free, Send pou getch for free W hawn hir I|| | A creil gisimy over pechanicad i et
repart s to patentability. We adwer- LilFns mra ' rmi nfl o 1

tize your patent farsnle at our expense, e iy :
Patent Obiained or Fee Returned.

CHANDLEE & CHAN L'rLEE. Patent AH" s,
845 F. Bireet, Washington, D. C. A. NACKE & il:m 240 5. Stk Sirest, Philadelphia, Pa.

5

METAL SPECIALTIES and TRADE MARKS obtaiped,
MANUFACTURING CO., Inc. o PATENTS fironie and e

ponted by
ﬁlﬂlﬁ-ll-'ll'?l: *nl—lwﬁ" Patent Laws #
Dden, Taois, Fioial Mamplngs, Lerew Fiachine Wark Fn' r:Fl-ﬁ.TtGl:hl}:-h{d "ﬁi ' AT TE H't'\-pl-[': w.:

1B Wonl Randsiph Sirewl, Chicags, TH

AT ENT GUARANTEED. PATENTS SECURED OR FEE RETURNED,
Bemnd spwle] ar akvteh for fros mo RA o Patentabdity, Send fop finest pebllcations ever J,|||.-
aied fof free distcibition “HOW TO OBETAIN A PATENT,” with H0 MEQHANIOAL HIH‘FFHB.].;'HTH- utrated and
described, and “WHAT TO INVENT," containlng waluakle 'LIST OF INVENTIONS WAKNTE

ONE MILLION DOLLARS =W0it% Fiotmess™ Cirte. o Putents advertised froe o
EVANS, WILKENS & CO., 615 F Street, WASHINGTON, D. C.

SEndi'-ur FREE BOOKE on pat-
-. & afile.  We charge i fea
R -:..I-"r' unless we secuore &
d b, patent, O pinion
T am o the patenta-
hility of your in-
vk wentkon from
Shepberd & Campbell
21-“1 H:{III]IBII.IE

= TVPEWR‘;TEE

T

Type-
HI-H
g b wnutnrﬂ-uh.unm
ﬂﬂlllﬂﬂﬂ DESH @&

TYPEWRITER CO.
174 to, 188 Dearbora 5t., CHICAGD

DEM
TYPEWRITER BARGAINS
I FF_'_._'__-\..E'-;'\?—'I'I BIGAO0 and wp  Many of I"'.lll.-q,l- M
I - - obilpes hiave been in oss s tham
b e T _q: -l slELY days, nfn as good s B0 nBd we
-\-I-I'r I - '[ Han ik -I:l Eha -!:-' Eix il ;:l'l..ll-"r:_l Ih.:;
hﬂ!ﬂl‘m’tﬂlhﬂn‘um Tells how tosneara H i DATIL WY 04 itn na before you
i H [ I' nohjiime yo
s simed, Tniplamapst B2 || &0 by siaging mae of’ muchies 554
valanklo ta In %Eu l:lﬂ!lllﬂ:l.ﬂ Futent Informas "-,]'II- i k. typowTiter Dbarmins ever nt il
e e T ek, ;:;::.'l','a:n;::::;:";“;':““
O'MEARA & BROCK, Patant Altys, A oL
%18 F. ETREET. WAS{INGTOM, D. 8 NCEm—— 121 Ozark Bidy., 5t Lowis, Ma,

TYPEWRITERS
AT SAVINC OF 50%

GODEMITH PEEMIERS, Ex-

trm tlpnulll.L ML miakes—grod B8 maw, hig Bar-

iy paine, bhipped popeowal far trial. !Enﬂ-ll” Hikk el
o 1 O e mifnnﬂ allow fenlk oo price, HSess

WHEN YOU WANT ANYTHING

AND DON'T ENOW WHERE TO FIND IT
por Catiles ane Hisgaim Lost

WRITE POPULAR MECHANICS mnmaum co., 1435 Baldwin Bidy,, Chc o, L

" All the Btandsrd Machine BOLD sr ll-"i'-!l:ﬂ ANT=
el WHERE ai ok H'FE'E FRICES, allowing RENTAL
1 ) TO APPFLY 0N FRITE:. 8hi with '|:I|'T'l1ll'ﬂ- o
exsminstion, [ Write for |llodoeied Cab

TYFEWHITEE ENPOEICE %284 LAEEEBT,, mﬂ

PATTERNS and MODELS

Tmvenitars amd Manalsctarers con &vodd Loss
sl I'| Iare by writing us. Many o] srtbeles il
in the serap plle throagh dds sfsrkl vis pattarns Wa
[l | sFucticil pattornm makers with w ke e e e

in nll de |r|:||| qiis of LEghi ‘I-I1l||.u1'|||I|u!u|.r
|:|I|.F'II|'.I B8 Iresss; or weoek ngid eliifpes honest
Watal amd Wimf Fatpsrme ond Wesderley ddrmog-
#ei bal Degdpmad Pefferns; prﬁ.lnru Name Plades.

Ilie-.'s'tnne PatternWorks, 173 5.Clinton 1., Chicago

Any one can Play any Guitar =~
WITH ITIN 18 MINUTES 'E-i-ﬂ |”-”|

i Write = ALBERT FIETSCH, =
BT Cadmr B, MiTwamkes, Wi

Plegse MWention Pepular Mechoning
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T d

thon with o :'r'lll::'ble flrm.

EARMN S2.000 to 510,000 AYEAR
Wa will tesch 5ou to boe one in cight weska BY MATL, and sdcure vou & posi-
¥ill out eonpon and seod to oUF Bearest officn for
frea book, A Knight of the Grlp " todnw.  Address letter to NATIO ":fl-
SALESMAN'S TRAINING ASSN., Dapt. 119 k.,
Chicaga, lIL., Lumber Exehangs, Minnsapo i3, Minn., sr Searritt Bdg., Kansas City, Mo,
Wrlte nesarest ofler and men n[.:-Ethl-.- fHEpET. l

}omadmock

5 5 S BR B

January fo December

-l AT LR W Fene ey

After o 2 to 3 months® course

PLUMBING, BRICKLAYING
PLASTERING e
OR ELECTRICAL TRADES YSelie

We temeh b Peactical atwd Indi '|"
vidual  dnustiruction miven wade:
fedieal working canditions, Trades
That Pny and epable you to earn
5 a doy awl over upond praduation,

Tools take the place of Books,

If wou canuwot ntbtend scloal, we
teach hy muall piving Proctical Ia-
sriction st your awi hame.

Our  free catalogue tells  all
about it. rite for it today.

GOYNE TRADE SCHOOLS

I8 W, ouh St
NMEW YoRK
BT N Ashland Ave.

CHICAGD
1T Eighih St
SAN FRAMNCISCD

I TEACH

070770077,
BY MAIL

Iumthe man who won the World's
Firat Prize in Penmanship. By my
mew srstem | can maES 40 63 pert pone
man of yoo by mall, lalsoteach Hook-
keeping and G regg Shortboad by onil,
Am plasing Wy stndents &8 |Bstrartars
in commercial colloges, If you wish o
booome a betber TGRELE wrlks me for
foll parilonlars; I will send you FIEEE
omn of my Favorite Pens iod & copy of
tho Bansomerinr Journsl. Incloss stamp,

C. W. RANSOM,
359 Euclid Ave. KANSAS CITY Mo

. THE MAN BEHIND,
By the Bard of the “*Austraiian Hordware and Machlnery, '

In_slisust any mowspnper
You're Pretty Eure to find

A ot of gush, in printec’s ink,
About the man behingd,

There's the man bohlsd e counter,
Amil the man belilnd the g,

The man bBehind thse kodak,
And the mon bebind the sum,

Tise sleepy mon behind ihe tines,
The mom hehind his kst

The man, alas! behisd his et
And g0 throoghoue the s,

Buat they've gkipped anoibier Tellow,
O whom noihing has been snplf—
The fellow whi 18 evemn,
OF n Netle way nhend,

Wha pays &t ones for what e e,
Wheose blls are always sipned;

Hi's s blomed slght nwors Importomg
Than the man wio s heliml,

All the editors and merchanis,
Al the whole commereial elan,
Are ipdobited for rxlElenen
To this hesmest follow-man.

He keeps ua mll in business,
Al the town 18 mever dead:

And B wo také our bois ailf

T the man who Is Abend,
—_— i &
FROM THE ATOHIEON [(EANEAS) DAILY GLOBE,--1F
paon bove any condldende in the i1|=u];r|:||.-r|.: o the odltor of
[he Globe, boy the magazies printed n Chleaps kinewn na
Pupulnr Mecherles, [f onfslnd an enoFmons  gmennt il
practical Information weliien and Musirated In o slmple
war the obdlnory reader enn wnderstand, It s oqual e
ey esthood hook appearing ofee & menil.  Asd sl of

lis Informotion i5 of positive valoe.

LET ME SHOW YoOUu
HOW TO MAKE
5230.00 TO 5500.00 FER MONTH

T will temch you the REAL FETATE HFRH(:‘._HF hy
mnil and nppaint I;:.u my SPECIAL REPEESENTA-
TIVE. 1 handls ] I Estnte on ghioonoperntlvg plog
ned moed FOOL no mstter whors yom nra biwmted o
what lmsiness yoa are in. A splendid nnr-nnuu.lt{ for

men withoot tuxhldul to becomsi independont. Lot mo smd yoa
T

my Lrew Dook
45 Century Bidg., Kansss Chly, Ma,

C. H GRAY, Pres.,
/ﬂh\ Learn Bricklaying

enidl snmm Trom BS o B8 pee dayr.  Oure (s dinca’

thoreughily prasisesl schen] |a Amaricn. Wa taa

] bricklaping enclasively, Largn, well Hiliel wook-
- rooins. lnsbrucioms ar man of wids s pariencs in
e Erichlaring mnd conkmeling, Dol 9 or 3 months

Topaired 4o maslar the feads. Positbng sle
open B ouf graduates. Demasd grester thsn E
supply. Doy wsd evaning civsses, Wrils baday for
FREE [LLTETRaTRD bovmier.  CHicsEs Hrimer op Paice
HckL BairELarrse, 0118 W, Aams Fi., i 1, Chienge.

FI‘

Mease Menlion Popular Wechandca
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furnish free anywhere.

Drawing $125 to 5250 monthly n:quin: maore than Schoolroom Knowledge.
As Chief Draftsman of En? @ firm | know exactly the Quality and Quantily
of experience and practic

in few months home Instructions for above paying positions, whic

training you must have, and will prepare j\_«.l:nl.l

Complete Highest Grade Drawing OQutfit, evervthing included, with
German Silver Set of Tools, value $13.85, FREE next ten days.

Address, CHIEF DRAFTSMAN, Div.19,ENG'S EQUIP'T CO., Ine., Chicago.

:H.'lrs Hrra.u.l Hr.i:'.llﬂ #f Flano Toning
W Musks Mall, Baftle Crork, Mieh.

MRS —.
1| ENGINEERING: wiiremin s =a.c
D thes L1l Bl &

| Eleririenl Englopring. Throe

mofths* courses In Tractinm

ME
TELEPHOME. mnid Gas Esgloeering. Uoo

MACHINIS ;:nr'!lmllnnlutuLuurn Bhop
| Mam e s iving
] Send for o ug

BAS. rull Intormation |

\Highiand Park College of Engineering, pws Maines, low,
G TO COLLEGE TO IHHH HHUH'KEEHHE

WHEN I WILL MARE A FIRST-CLABS

BOOK-KEEPER voU% 6#x fidme

in SIX WFEKY for &1 OR REFITND MONEY, Fair sooophkt
Migtance snd expsriepos immaterie]l. ] fiod PORITIORS, tos,
Evenvwume, Fize, Flacel pupdl Dee, 56 wl §in 'I'r'l:lL'l

Fepwars I oaw reare WAL, gool  Hare B.114 'I'EhTL‘l-I:I:i:I.I.I..'F.

EAVE THIS AND WEITF. BOOM 81
BE3, 1315 TED-
J. 0. GOODWIR, Expert hecsaslial, — wi¥, BEW TORE

werll OF P your cwnatudieand get
st prled ToF your work, when Yog
are evppetent, Tguaranten oagual-
l' KRy Fou &€ Four haotns by melldnring
Epare tloe oF refond your tuliion
money, Let e sond my Tesl Lég-
o gisn F N‘l Lo dubermdne your abili
Y And mecds, 1 Yoi ¢an sacobd,
-.-.II.. b ;t:']ld top tepch voul I 1 eee't help you, T will el rois so
honently nod you pay me pethlog, I don's waot you fo enroll
with me If yon can™t suctesd. Adme students become sdos
eated] artlats—not neere coprizts. They mre tnapght practleal
1l||"|:|:b-l'||ﬂ and galn knowledrens wellpsgiclll  *The Armss Way
18 the naly way,"” say successfal Aceme students.  Write
and learn your natapsl tondencies.  ORR II.IHIIIIJH'.FmHm
THE ACME Schenl of Tenwiay, BIS Lemo BElE., Halamaeoo, B
If Rubarestad Bsk Bow g pag lesidest Schnal,

WE CAN TEACH YOU TO DRAW™Y

You can earn 520 to S50
and upwards per wealk,

W'u biave Boccemafully tnughc &l hranchos of
. l!.ﬂmlu:f correspondonces slnoe 158,
parsonal Ieelruciion. Experlomoed teschers. Art
Direstor edacated In Europs, Poeitions guarantesd, Boe-
cesstal students everywhere. lluatrated Year Book fris,

SCHOOL OF APPLIED ART,
§8.-93 Fien Arta BMg., Bactle Crosk, Mich, U, 5. 4.

The patilishers of Popnler Mechanies have oo hand e limited
e of Gomplata

YVOLUMES OF POPULAR MECHANICS
= FOR 1907

Thean inclods o m[lr af gach of tha fwalve lesaes Trom
JAREATF to December, Inelaglve. Thess volames ars -
bomnd and will besont boany address, postage prepaid, on
recpipt of $135,

Learn Watch Repairing

B o wibrbemh sve o dai lea i this (@ isbls trady
parreEpEsd enE 13 & Sow ke pear oen oo
h:rl:bi Twsabra Chact Spmhrrn. After sew complels
o mcnirmn pok W Wiow & mkeli from 4 da = T
il s papn whak thes wavtien |9 wead bow te Tepals
she. TWhen Foo gradusis will B E:ru'l.l:ll

nll:ub:lud. trer wed serguienk is A1
nny ponition.  Poilibmi for i pradisse.
Mak for wir Froe Bk, T4 eaplalin

pur grilen ke eEed

THE D#SELMS WATEH SCHOOL
23 Perry 5 ATTICH, IRCIAMA

The Greatest GOLD Dredging Enterprise

tullt by Hisden Iron

California on growml averaglng only 15¢ per yard.

THE ¥UKON BASIN GOLD DR I:I'Elhlﬁ COMPANY 12 an Internntionil eompany

l]] thE wn.rld nrgunlm atdar Elie terrliord of the Unlted Btates, reglstersd and sano-

by the strlok laws of the Dnmln!l:ln of 'l."uudl.. 1ts proparties are 166 miles

river frontage, or mors than 10, IIH]'MIB‘!DD I;I:m famous Btawart Blver, the riehest gold bearing plecer fiold in tha

world, THie absolote from the Canadian Government through Willam Ogilvis, former governaor of Tukon Tertl-
tory and now president aod gefual field manager of the Yukon Basin Geld Dredgiog Pany.

TIIE GOLD DREDGE A WONDERFUL MODERN INVENTION [2cijdredee put in the feld wit

m:[l-uaa 1o Install twalvaas I."%?I.dlfﬂﬂ It 18 poasible to maks the arrangements.  Our first mammoih dredgs Ls
nl:ln' ol ks Co , Ban Francleco

Thl: is the blegest gold dredging ]:lmpl:ml’rln:lu in Amerles. Carefol teafs covering 3 miles of our leazaholds
went as high as 1000 and averagsd more Than $0L05 per yand. Fabulous forfunes are being made dredgiog In

PRICE OF STOCK NOW 15 CENTS Fosorutioiti st Bt i i i
lmited amoant of @il pald, ron-assessable stock will be sold for dava rposes At 15 CENTS per share,
Soo0n to be advanced 4o 25 Cents. Par Value §1. Stock may be bad on t-un ml:lmhlsr ioetallmeet paymemnts.

Seis s pontalninz minntet Y nkon Basin Gold Dredging Company s & 555 & iee e

«  The groumd 18 fily tastad amnd lmmensely valaalila,
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Rapid Caiculators
Make Money!

!-I'lll-:"'l.l'Ldl'.'l :l il WOE I\.

lT i

I
I I'I.Il'h‘||II Akl&E-

s W teach yon thor oughly by
n.lll'l--lf-nu' (S0

aba @ Do Ak
r-r par i hook, “iag Il|.l abonlation, "
Il:-I- RHEE! sommmmarcinl Correspondenica
Bekoale, 187 o u'| Building, Rochesier, W

TELEGRAPHY
BOOKKEEPING

LEAR N OR SHORTHAND

BY MAIL--AT YOUR OWN HOME

Anyonn ¢an barn 14 easlly in & fow wooke 'We nre
naabls to n-um.lr tha dimnnnd for telegraph opesato,
bookkoepirs nnd gtenopmphers. N o shargee for tultion
il poslilon I8 seew Welts todday for particulam

MICHIGAN BUsINESs INSTITUTE,
Lostlimie Hulblng, - EIJ._II'DD.

HOROLOGICAL DEPARTMENT |

MLHINLITEUH‘HL INASTITUTE
Formerly Funons Herolegianl Inakitnts
FEORIA, ILLINOIS,
LARGEST and BEST WATCH SCHOOL

- I AMERICA

banch Wtk W
Cisck Wack, uﬂ;.t' E:'.E’E.._'m.."
Il_:-ni and peama pear schoal o moderabe

P
Band for Cadnlag off Informabion.

| TEACH SIGN PAINTING

P =10 CARD WRITIRG & LETTEEIN(G by |:|1||| .hd
¥ '":1:'-“ nlwran. ".‘I“' el ok o e ded .-5

it ba i Bi| Ba=a rartloal;, Tierson

mnd Ih.ur:-t:n I.-J:'IJ.I;I:HD;BII. '|'|'I:.'I: }Iorllr?alunhp.“

CHAS. J. STRONGE, President.

| DETROIT SCHOOL OF LETTERING
DEPT. PML. DETROIT, MICH.

"l dest il Largesd Bckool of (i Kled.™

e e s
Dy YO LTHE TO DEAW?
That's A1L'Wae WantTo Know.
TowW wa Wit 507 gie Tol AnfF SLAFe riisl-—=
orm lokof yexE srore [ yoa snessr this sd,
Hor da we clizm by maks poa kil 15 4
wrer. lut {f Fon are anxiens b devalbogi
your islent Fihfﬂn wwctemsfnl cartoeadisi, o
Ton oal EacE wavEr, sand & copy of this
pictiire, with § CENTS in #lamps for IﬂI:Irru
mils
ATE
Anrdala

roap of carmorm and saiwenE Lesgs

et mi explain. THE W, L
sCAlGOL OF CANTOORING, 42
Hldg., Clawsland, Ohio

ARITHMETIC

'H‘HMEH.EE SELF ﬁ%ﬁ iu:'uI'l'..'l'.. who havn

TAUGHT (ol opporeani of

| FEAET[EM‘ thoroaghly, or who hare nrjp.::ntbrn. what

| ARITHMETIC Hﬁ;‘:}ﬁfﬁmfmm necepled) f0
Self Tawpht ' Edition de Luxe, $1.00

GED A, ZELLER BUHE LN
78 Belle Place, St Louls, Mo Est. 1670

W e tesch Fornitors Designing, Rod
Making, Stock Billiag, Orozmental
Drawing, Waler Coloring and Im-
tarior Decoration by mail,
GRAND RATIDA
SCHODDL OF DESIGHNING,
A, KIRKFATRICE, Instrustor,

Grand Rapids, Mich.

EARN $5.00 A DAY

5H-545 Houseman Bldg. @
Laarts o be s plimmber s from 4000 nensths,

$ 5 on ek paymentd. For particolars adilreas $ 5

WASTER PLUMBIRS' THADE SCASDL, IS LISDELL AVENLE, 5T. LOUIS, MO.

POPULAE MECHANICS ADVERTISING SECTION

= HOW TDO REMEMBER "
Bent Free to Readérs of tiis Pablication

Yoor are no greater intellectually than
your memory. Faay, inezpesalee Increnses
neome | gived reedy memory Tor facel, Bases.
hoslness deinfils, stodian, mvlrﬂliﬂu d.ﬂih}l'-l'll

pablic speakin n"nl.HI.T, Hemd For Feosakleb.
Dickson Memory School, lfﬁ

ENTS for trial 13 wealks,
15 fI::I this Iliu natlonal &
thi llupnﬂlm

torlam Eidg., Chicaga

I.EE world s stated

DaWS n!‘

ciearly, falrly nod briefdy, for busy

readers, Many special fratores of intreest, Tt 18 slncers,
reliable, oo ning—THE paper for tho hoawe, 1 Fosr; ke
phuth of 18 wieeks for 1.

o 4 pepere.
Fow . r].THZF"I:!'L'.EHEH Washington, I O

A "HOLY TERROR" STEAMER IN THE HANDS OF
JIM EEEEVERS,

By Jobhn A. HIl in Rallway and Lecomative Bogloeering.

Biinby Skeevers, bim of the ohject lessoms, ran Mike
Momnihnn's enging far a bng tinse, whille Mike went fo
vizlt the “‘ould sed" aml Bkiany"s englise goL & new Are-
box amid & coat of varnish,

The frat thne Skinny olled neoond, he selbed up 10 Potsy
Eilligen, the flremon, fo pot oo the Infector, asd eool her
off, Bo he coflil #2ea The Of1 holep: &she was bowling B0 LE
gnve him the Bliedl staggers.

“How does &he sleain, Patey ' asked Skeevers, os
ther storted owk
“Ehe's 0 Choly  tecror® for owind,™ sald Pat, proodly.

“Ehe's alwars erazy wid it,"

Skesvers wie pomewhal apnored of the cobnstont Bowl
of the pop. but it ddd letle good to speak 1o Pat=—DPot
firedl By the pop, mod o “holy tecror” was his ideal.

Hkeevers thonght he'd try am o cl lpgEon,

YWWhat slee BoEEle has gl golT' asked Skesvers

Uk, Loodl you alnt agoln® to go munll::'}'luf with her
pozzles, are ye, Skeevers? Thery nre 2% or J-nech oow."™

g horms too moch conl, nnd bowls too murll.“

"There aln’t apother steamer Jike her on the ol

msned Patey, “Why, you cai"t &hot of ber throttle, bot
ip goes ber while (all—eteam! Why, sbe's the dorlin' of
fem all, Bkesvirs,

Bkeevers got a pmaller geoop, bat Potsy plied B Indos™
triouely. mml the @i still held the frst prizs a8 & “holy
terear' for steam.

Bheevers Lrlbed fhe eoal shovelers fo pui on a tank Tosd
of lipipa, mome 10 wrﬁh lead tham 200, but Pot paralymed
the lumps ond report the econl shovelers hemkile.

Hkewvers thought of putting o Aot cor betweon e engion
wid temder, but gnve the Sdea ap g Empraciicable,

Patsy would pot in a fiee within two mibotes of n ega-
Iar stop, and he hoppy whem the block smoke eolled, s
the white fenther Hml:'ﬂ rowdlly 'UEI 445 I, alwve the
I:u'rr'llllm popas of the “Haly Teprsr, Ekeevers wns in
despalr,

“Pat, dif voa sver stop to think that yor are shoveling

o Iot of eocal throagh that for moihing ' be asked.

ST dlomft mind t witk. Bkeowers" gald be.  ““Don't
mind 1t o bit; It makes the other lods green wid emvy
jn #ee how she do steam.'

“But It wastes onal '

CRless pe, me oy, the company own helr own mines,
amil 1t's prood they ofl 10 e 0 have soch stepnsers.™

Bkpovers couldn't get Patsy mwod, sod eoold owaken mo
viher feeling in his beart hot worshipfnl admiration of the
prolifie eteam peodoefion of the “Holy Terros,"'

i ine al

thi ¥ i n.ur-u-u.l.hr-iu-:rnn-rlrmt
‘llldlﬂltlﬂ:rp uuu.hm. Honef earned while sted

5T. LOuUS il".i.'l'-l:l'lll.llﬂ."lﬁ SCHOOL, ST. LOUIS, MO.

Flegge Mendfon Populpr Weghandcs
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How to Grow Tall

Broaden Your Shoulders

A Startling Discovery That Will Revelutionize the
Physieal Condition of Mankind

Why Remain Short and Stunted When
| You May Learn Free the Secret
. of How to Grow Tall?

Mo Matter How Short You Are or What Your Be Like the Stylish “Wise Nen of Sotham™ and Wear
Age, You Can Inerease Your Height Litholin Waterproofed
Linen Collars and Cuffs

which are linen, and look ik, Mo wear, notear,
no lanndrying, They wipe pure white, lika
new, with & damp eloth, The only water-
[:l'{aufhﬂ. [inen mads, Don't arack, wilt nor
fray, Everynew shape made as eoon asintro-
duced, A sbtylelorévery face andevery faney.
Collars 25c Cuffs 50c

If ek af yoter dealéra, send, plving siyle, wize, narm-
ter seanded, wilth remittanee, ond we w2l T il gaost-
jupic.  Bookiel of afpics free on reguidal,

The Fiberiedd Co., Department 15, 7 Waverly Place, New York

Mo new dlscovery has attracted more atientlon I the scien-
tide world thon that mado by K, Leo Minges, of Rochester,
N. ¥. Mr. Minges I8 te shori asen and women what the
great wizard, Edisom, §s to electeielty.  He bap gathepsd
nznpe Informalion relative to bome, musecles and sloew thon
anyane elee in existence. Making peoples gprow tell bns
been n hobhy with Ar. :u1:|11:r\-n for yeses, and the pesults he
hos necomplished are starcling o ﬂ ligh degros, Ky his
metlnd every mon OF wonans pob aver 50 vears of age can
b made to grow from o to five Ioehes in '|.|I:] Lk, and
anyase older than  that mar  Inereose  hils f t per-
coptibly. His meilhod has the Indomement of lesding phy-
Blednns, and several prombnent edoentlonal I1|El|1.ulilil||u- nvie
siteg il it for the Weiter physien]l development of thele
puplla,  IF wea would ke o iecreass your height yom
ehoiild Fepd the houk which tells how this eenanrkahle dis-
eovery war mudes anid reveals o you tho secpeis of hew e
grow toll.  1f s free. Yon are nod asked 1o #2pend a sngle
cent amd IF you desire 1F weo will sosd you the sEatements
of bundreds who have growin (eoim twe 0 five iochea in
helght by following 1his methed, The rl'ﬂu.'lts nre quickly
accenmplizhed], Mapy hove grown a8 moch *as (hoee lBches
In fwo menthe.  There i no Inconvenbenee, oo dregs orF
medicines or operntbon.  Merely ihe application of o selen.
tie principle In oa perfectly hygleakec aml barmless way.
Your maorb Intimate frieqls need nedt koow whot ron are
A, Al eomminnleatlons will be =ent in plaln envels
The kook ©, “Flow to Grow Tell, ' comtalns 1esirsilops
thnt will iotercst sml Instroct anvome.  One flousanil of
theee book=z will be glven nway sbsolotely free, poatams
prepabl, while the present edithin losts.  1f yon want Lo
J;l."l".l" 'hllildrrhr todnr, In sirletest conflidenee, for a froe

copy. Address The Cartlisge Co., IR K, Unlly Building,
Rochester, N Yo, U, B Ao’ g i w

Farn®25 tn$75 aWeek

I Teach You __ FREE By

'Watch Repairing =————
.|:||:|_ ]LI!II'-I.F EILHTHE- njlnnlfﬂlijmlhnn mm

ntmrmmﬂ B :r-|:||:|:|
m Il L 15 © 1R AT now—inding:
o m |£;:|r "D:H in yoar I:IE'I.H:I.IEI:II.'II-WE

Thl:h £ the Tﬂmb]ﬁaalml:.mnﬂintumt-! Inﬂ-
u-'l 1:":“‘I:I'Iﬁll'll- ‘h‘i'?'”fi Ijh.rq"i ;runi
1 |.'||I cnsa mastar this art withont a poony
Eﬂl[gﬂ ;nrelé::;' n.ﬂ:l:%r‘ltlunl.-l‘ F]‘.I) jentiom ll
._'rull nks 1 {1 1] nisly nire
ru.d:f [55] E&n n“l';lTnp m!ilémuiﬂgqnd hu?mﬂ.'
R, asird Ly 4, Dl
|'ﬂ1-E]:I' Do’ %m: ta mn faF par-
t!l nrs u.nd 5 §LOmD 00 CUI
ﬂhhﬂihntaltm u.]nl:ldpu.;lnz e,

CHAS. F. Princ
i Eudﬂllﬁ ﬁ
Rogers, Thurmen & Co., Prupa, Michipin Ave..

Plenee Mention Populor Weohandcs

rI1.-|u:rln
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diseases. The

GLASSES ARE NEEDLESS

in moet cases.  For wesk eves they are nru.l:d:lu--'u.tll B fure.
For diseased eyes they are aseless. Only a gentle Medi-
eriled mdasTige can nnu:hﬂ weak eyes and cure optical

NATURAL SIGHT RESTORER

mllu-mm,mﬁqim treatment that is héaling
bt J'I:rmﬂw genily exercises the proper ﬁ_‘thr wngl
m wetk eves sirong by proper massage. ngE Epe-
byaiding nansre, ¥ oung oF ol trested ot home and
norenal Eru-lllhl ltm.l"Ed for the cost of & pairof glasses.
Dun’t 'h-ur lpﬂru bt !'l'ri"li-l today for our free (llus-
trated I we con’t help poar, we il soy o,

The Natural Sight Restorer Co.
104 Broadway s Detroit, Michigan

Continwed f.rv:lm m pa & 1M

The ra wasz a lieht ||||:-.-||'nn'-|r |m|' anid affer some
echeming Skeevers got Pat on e "Fh.l.,.l Testar™ ofi heacy
frelght o for o week., Bkeevera manngesd] s ues all the
sroanmy that was mads on the road, bt Pot Gesisted on
a Eﬁﬂ Bolo &1 every Bloq.

keovers hated to distael the feent end adjesiment of
nmotlier man's engine; ke fesslly  determined o enlnrge
the nmorzles, ot codclided that this might glve them
trowbde on the rd. and besldes that, Skeevers didn't be-
Iy im E:ll.'hhl' nm epplne to reponlr o mon. ooy more
than be 1ie o feeding n flromon sods nsk to kecp
scale oot of m boller.

But rkght kere the rond got o pew masier mechanbe,
amd fhe wery ficst manth be put wp a bulletin of the
pinint of conl burned on each cngine, sl the “'Holy
Terror' wis away down In the mbldle of the possengee
englog st

Fat was prefiy mad ahoot 16, amd sabd, If they would
figure on who made the most miles of the most hoars with
the sleam poessare at or anbove 100, he amd the “*Holy
Terror” would tnke flest money.

Thie next manth he #tole a few Inmps of coal, gave the
JU ST L{' GK IN 0UR I glovelora cigpars for Blg measepe, eic, but the bulletin
pppeared agnln with the “Holy Tecroe'' mdvoneesd bat ooe

palnt.

Then came a bulletln notles that Gremen would bBe pros
FREE EYE -BO0K meoted on  omeclt, especlal preference glvem for & conld
rerord.

Frat had a8 nightmare that night when he thonght of (he

THEN CURE YOUR OWN EYES. who s bired Tonr onths ATter he wWar heading the I

for wvonl—aml promodlon.

It doeen't mattor what rowe oye tronhbs ln, or haw sarioos That cvening mfter they pot fo polng np the hill, and
or ehronle 16 naey be, this gresc EKya- |m'|-w|||’4_'r..m ¥y hiow the pop =afb down fo rest 8 minute, Skeevers called Pot
fo treat your own oo &t hogie, No kslfs, No pain, Mo over, and, im & friendly waw, told king that the O Man
troulie, had andd he slnild bave fo promcte theee of foinf men 1o

l:lur- bk abont cyes, gent free, tella &11 sbout §t; thlngs the fall, and that be was afrald that Pat would lose his
Foy g to KEow, biit whick ]-..-,u_rd“b..,_- fsis mever todd you, chanee and =ep o lot of younger fellows pass blm, iF he
and contslns plotures of and lotters from hundreds who Gave didn™ mind. Shkeevers suggestel that the mao  trowhie
b il wina with the ““Haoly Terror,”™ and not Palb, sl propased

ortal card will get the book and we will glve yon oue thnt ther prove IE 1o the ORI Man by baviog et Urame-
free ndvice 1 yoo will welts w8 nahart descrlptlan of Four rsse, ferred for ope momth 40 the M7 (bat wps then lending

Write Bow while you think about it Address, the coal burnerm.

Pat agreed o this §f Skeevers would arrange E—he
diln®t kpow {haf S2keevers bad arrangzed it

mm ﬂm HE Mﬂ] m Mm When the pext balletbn came @iit, the “oly Torros'
’ I 1504 Nerth American Bldg.

- wns st the head, apd the "B was GO, ot wos -
- m [l proving some.
Pat waz gind fo get book with Skeevers spd the “Foly

Terror'™—anid (19 Man Maortin om the 84" kept “pleking

Ineties high. ©

. PEL “ﬂl Il.hll..-l:
10 W, Tackson Boulevard

POSTAL SCALE $1-1

Tellsat & glnnes postage In conts onall mell

mal;!l_lr. Caph le ot Ly hilf ounces, 3

& alown the gtansp hlll Wi

make several #tFlea for the offics, stors and

Inrze buslness houses, a8 well HUIB‘l udl.'i'l-ﬂlﬂll
desk. Al |EHI.I||JE' dealdors sell teim,
Catal o P frée, 8 '|'|'||'I||I: 1'131: Ilﬁl.

at him" about opeiiag the door and mookeyiog with the

dnmpers,
Jimmy Neam wad gent o running switeh engine In &

week or Bwo, nmi Patse®s heart was brokem,

sdkpprers.” skl he, “U'm o di=graeeil.  What the devll
18 the matter with the ‘06" of—obf—me 7"

“The ‘WY Is, withoat a doabt, the best epgine on the
romd. Pafsy,* s=ald Bkeevers, “snd homesily 1 think ron

are the best Ereman, or rather wonlid be the best, exeept
ihat you baven't fgursd oot plalnly just what yom see
ieving to de—rowm doi’t reallEze whet you borm the ool
faip,*"

EH'.I'E.LGI',I Conrluds] on page 138

ey ey v i s
1

$15 “GEM” ADDING MACHINE

Over I15.000 in Use

Carries atomatieally, Automatls resettlng devles, Collapalhie halder. Vialhie toetal. Twa
venrs' writben guarsntes, To prove our fslth In what it will do for yon it will be sent on

10 DAYS TRIAL AT OUR EXPENSE
Dwea the work se socorately as any Machioe at any price. Bpecial offer to Agents,

UTOMATIZ ADDING MACHINE Ci).
#:mm E- GANEHEHJ ﬁ:lz Brosdway. = = = MNew York




Build Your Own Boat Brooks

Build Your Own Furniture s == Sysiem

CAN sell you a boat Yor one-fourth of what a factory g~
would charge. | can sell *nu furniture for one-

IIH' GUARANTEE.

Whellser baats or

third of what a dealer would charge.

| will sell you 100 cents’ worth of actual value
and results for 25 or 35 cents. |s it worth con= | e mar ye il be
sidering? refund. your money i you
are mot, I stamd Back of

| cannot tell you my whole story here, but if you
will send for myv catalogues, they will prove what |
claim. Give me a chance—right now, today. Read
my guarantee—it means you take no risk.

You Gan Save Two-Thirds to Three-Fourths

I have revolationized the boat-bnilding business. I have spent the last

for suilable raw material

Every pleca of knock-
down frame is acoaratoly
shapod &nd mashlned

twenty-two years in building or sailing boats, and am & practieal boat man.

Seven years sge | arigin=
mted the Pattern System of
boat bullding. Today my eus-
tomers ara found In every elvil-
lond cointTy on earil.

Ovor 0,000 boats (mora thin
the combined out-pot of a1l boat
Tagtorles) have been bollt from
my syslem, mostly by inaxperi-
eneed man and boys,

T > w

- o)
ek

¢ >
! el iy e

5w, mrm—mn

ready to put tegether,

I alsg saml fres the pattarng
and eomplete Ilustrated Ip-
structions needad to finish the
oat,. T enn s=mwve you (1)
bost-builder's profit, (2)
Inlror expenss, (3] big soll-
ing expense, (4) Sev¥eD-
eighths feelght. Yoo can fg-
ure this out yourselt.

Over half of these have boilt several boats—a large
ounmba e have established themselves In the Toal buikl-
ing buslnoss,

Boat Patterns $1.50 and up

Anvons can bolld &

B boal by using my exnet
sizo printed paper pat-

torns anod |lnstrated
Instruction shests, tell-

Knock-Down Furniture

T binse sl pbiond to farnitoes cally the snme iden fhat made my
bout business saoh & success, and it fs reeolutionizing the furnd tore bus-
igess My high ulmd-n Eonyy nrt formltore is fast k-
img the pipos of the expensime Tactory prodoct.

fllil-'ll' been sellimgthls forolturs for Ehres ¥eaTs,
FErory cusltimor is omthasinstic aver 1L

&11 pleces are salld ook omd nre machined, smoostlaed,
fit bl ml] peeady a3 nmy and esi pot thon i thee. Yow
A maks Ilulllutll'ui Mission or Arl nnd Croft ehodr,
davapoid, hlo of hoekslielf in o fewminnies. Apply
the stndn ‘only onsé post—no rubBEEg &nd yon hinre n
lnﬁd and Itnu.ﬁ.mn.bn pioen of farniinre. Everr phissh
and every meult 8 gnormntesed to be antisfectory In

Tha Set-up Frame

| ————

A SemiSpeed Model

Ing how to do every

E=¢J’
Mitls detill. '

You all

avper way or money reliodead r
! Yau anve (11 in the =
h oot glil 111;51-.- I'Mll:lnt':_r pﬂ'll'!lﬂl';. (LR = =
HE L [gu) Ls 1] Wil -
r-f:::-.!" rrFITE::'IlL o finighing Aeshe received 6f

fotory

cannat fall to bulld ns gosd a boat as the professional :r‘rlzll“m B Ll
boat bailder. LAUMEH ing and peeking—making & snvingof teo-tkinds or
H}' boat E'ﬂl.".tﬂﬂﬂﬁ LliFee-fomrthe, neeonbding to the pleos
T puys this chair (shown In cut) with-
T W It 5 out cushilon. Seties same stylo §7.00,

wElls why the patierns
eppnal il 1o ba Hght
and why noy one éan

H;

1 H;ﬁ %.TLUS}HFH 00 davenports Tor &7.00
ghinlcs 10T 34 s £ N H
gpeod porch swings for $4.00; $30.00 tables

Im Foa can own 4. o0

baild & oat from them, BOW BOAT WAl 5L Im for 33.00, ate,
| Buys this

Knock-Down SPECIAL $6.00 o thne
Boat Frames. —
Dltu-'l:lf Wﬂph |I|'I:'.rl_'|f EHG!NE EFFEH ]-;l:'llq: %"
' 9 [~ |
to buy my Enock-down - El'rvﬁ'ﬂs}:m El;ﬂm"'t EE:".:.HFEJ;I I:Iil;lgl-_ l'v.rm;..,_
& ““Hrooks 3 Lk i Bsilsd from.
frames {all ready (o puk jacket, complete marine and elsctrical M ahews
togelhor) for thelr hoats, Byl pInemnt, ﬂmf-.rm install, Welght about R ars
imztead of working up tha B0 v, A I p. 111 sapply this enging 1o kil ls e
rough lumber, ) Fothar with spacial 164 foot K. ¥ launsh praliy e
wing to my Immeonse frume bullt cespecinlly for it for $T0.00. yoa taks e
factory facllitias, I can in Don't buy befere you Investigate this, E:: I"::'r
meany cases supply Kooek- Band for my englne catalogue—It's froc.  Bave money homa o
down frnmes at & lowar | by getiing our special combination prices on all sizes of vary s

priga than you would pay | eoglnes and frames whon bought togethor. Ieight 35 lo enls

Wreite me personally for my boat. engine or fornitore estalogoe, whichever yon want. Sest free. C. G BRODKS, Fresident.

EROOKS BOAT MFG, CO,
{briginadeen of Ftern System of Beat Balbiled)

3703 SHIP STREET
SAGINAW, MICH., U.5.A.

BROOKS MFG. CO,
{Origimatars o Ewock-Duwa Sritemal Bame Farnishing)
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HELP TO TRUSS WEARERS

your tross nneomfortabile? Fver SLIPY The AKRON TRO22 his patented SPONGE RUBEER PADS. Oomfort and
Ied', mtr. hist CANNOT SLIF, Yoo Enow & truss i necessary and cures are very rares All wearers, snd cspecislly MECHANICS
and MACHINISTS will find grost rellel by wearing one of odar TEUSSES. We guarantés you help, For sale by best drugplsts

i triss Ntbers, or dipest fron o,
Write For Booklet H. It Will Pay Yoo,

THE AKRON TRUSS COMPANY, Akron, Ohio

(Comtludesd foom page 196

Airship Stock Pays Well | | = mom. ot v s v,

CWhat do you want of (he Btl!'d.m'i'"

. *Ta pull th
Master Cromwell Dmm!. 14 yvears of age, Where B0 :..:.',:,"I;,lﬂ:f?:gﬁfhnt g
the youngest aeronaut in the world, has "antvu the oylimlers, surely." -
. “Ruppese You have more than yoii weotl
already booked a large number of engage Dut of the pop e goes—cairt burt motbin’.”
ments for the coming summer. He made “Eot the coal pile 7
a flight last Oetober over 5t. Louis at an vCoal phle
Yoa, don’t §t dake n2 moeh eoal to meke steam to
!1"-""-1];":'“_- ":'E lr_m :|I:..I and tr;."'e""-l" lﬂm!'i Blow throagh the pops as it does fo moke the same mmonni
the Mississippi; landing B miles distant in of steam o bg used 18 the eyiinderst .
Illingis. This was during the International STha iR me s SoEF Takiinke B e Bt
Ll = A Thal™s where your mEiake hos been, Patsy. Pop Mar-
Balloon RHace. He ascended in his "ﬂk‘f- llhl.l I!l:lll.!i I !]li:lj hll.-:il.lnu; I;lenl ll.'llll: had all ihe stesm
v i ihat the "B mode and wasted at the pops while you were
Iﬂ;::t:mi:da Hrhll:l::::g-:l:?:::r:uptl:llﬁ?dhi ol thnr. be could make four round frips withowt {::ml[ ulr
. watee,"
much Iﬂ'ﬁ“ airship, :quipp:ﬂ with me= Pat put in o fire and gave a big lump a few vigorous
chanical power, and for this purpose a e - B R Tl el
stock company has been organized and a ‘.:t'Eu 1I|.':;: this r'n,qilnir: the I.-F‘:Itr]'\'ll:l. I-'.IIIIJ'I.'.'_ hw Tor anoller
Limited amount of stock is offered for sale A parice, and IL MUB doa’t Beed the Hat,
= = ' g, eald BEeevers,
at $:r|:|'|::r share. The DI!'EIfItE on his few “Yaoi want 10 rﬁlut'ln-lw!r j!:ﬁulll: In making stenm to throw
e - away, ¥ou not only waste foel to moke 1t, boi yoo waste
exhibitions last sum mer and the l?lﬂlﬂ woter. Wnoter is cheap, bot It tnkes coal to haual :II1: aronmnil,
ments already booked, make eertain the ond the W' takes mote waier (han the ofher enghnes oo,
payment of I_“!:- dividends on this stock. nEd hllu'ulﬁ:: llmlrl.'r tI:u-:m ”IF it !‘T skl |1":;:L II:I:.I‘iIIIH:“H: ll.']ﬂ'u
. . we have to &#top fof watef ofteoer, no ut takes coal—
For full details, address his meother——— tnkes coml to stop and coml to start**
“Uoal to stop! How d'yve menke that enti”
l“RS. ERDMWEI-L D[KDH *“These T are o ]In Tat; rouw pee you haven't figured
— 2 un your busimess or followed couse nnd effect up very mouch.
221 w"t lllh A‘Im’ " cnlm ﬂh‘“ Diga"t you knew that It iakes l||:.|-I: As :|||I||_'E| |:-!||.v¢'|_lr Lix HEOR
— n frialn, l=aving out feletbon, ne it does 10 start 417
When you set the broke I commences to ose up and

losp ‘stored energy’ that bas been pot Into the draln by
the ennl, fhrangh the mediom of he erlinders,

NOTICE OF FRAUD back agein, and the 'Bi* will wet i of mewe conl o Eet

the trein back Into motion, mod wse more fo kool the

The public are warned against a man who opera- [| | (370 e 16 all Sounte Bt fesguer e ot
ted recently in Wisconsin under the name of J. B, 1i-'-:u1+]n': Inrumll!iwt_lm macle, I'I']'IlalnlltI alont ~";.“""' 1u.'-:|t'k. 1:tu-cl
: :uure on oy JiRtle you can 3o In the way of conl shoveling
F’::;ﬁ':dt;"a'i:nm;;:“hf j.rhﬂt* E’:;JII:';‘ FIELE Iﬁrt this traolm over fhe road, and I will bet om the
r|.r|
ishers Ass' nr-‘ W, Elmrnn. HlnlgH.le 'Illilrh'," Tast Thursday the new bulletin was put mp,  The “EHoly
Terror" aifcl &1 the Lesd, and Patey Elligen iminmed
whichthe postmaster in New York [3 unable fo locate, Somrndes'™ ps be wad polishing the band-rall 1o the roumil-
I0TSE, W " nn come slong, toochel Pat's leg
This fraud Collins or Raymond offers a clock, 3.'.'111| i ﬁh:&lt 'f"lj;ﬂmlﬂlmm_ bong, tooched Pot's be
!-nﬂ;grw'! mh[-‘rlpfhaign;’lr T [Come info” tlie " oice after dioner—1 want to. talk
or 32 —a care of somethin rAm with you.
Popular Mechanics is not clubbed wilﬁnr other ¥ TUMBLES —Thn
TALES OF LOFTY TUMBLES. —The “Irony of 1Ife"" was
magazine and never affers any premium of any na- lrrlklnn:l:ll,].' 1|l||1|::r:ntc-d 1|:‘|‘J]||r- TP gpm (PR I1|.r-J-I--||m;~E1|:.;.-I wr:!l..'.'-..
UCEM ome reaid, In the samp amn, a rustle wlio =lipped Team
:I::;::I:l‘tr as an ind ent to pﬂlliplt-tlﬂ a G-harred gate amd broke bis neck, anmd of am Iialian

peronput who foll 1,000 £t with his ecllnpsed bolloon with
no worse result thom o sprafned nnkle.

It 5 oot lonz slnee & Freoeh ledy, Mme. Morel, amsl here
damghter, while ellmblng In the Alps, near Zermatt. a1l

. n Isll:u_;ui:e 11.!' :Il:.":'l'l:l Ei. 1Ii|l=ll. |lll.l:i"ll ]l.::-H illllil‘"l" w.|";rt¢=:r ':';'t
Wh'ﬂﬂ Tﬂu Want Aﬂ.}'lhl{]g ﬂﬂd :.:u-:nd:lh;:'l:lﬂ'r' r'xr'nmr I:i'rltlllf |:|II fl":';rllnrlr'-rr:. u.\[r.m\'.'la.'_'.'nﬂ:TI:
Dﬂu’t Enu.w Where m Flnd Itl the famows mogntalnees, had a similarly miraclons de-
Write Popular Mechanics. - _(Coneladed on page 190,

pm
i nltogether. Mo buckles— -
e m:ﬁjﬁ—nn £pr ..E-:I.'h.ul:uu -nluul'_l 1.1:- noﬂ broids mpmmﬁmudmrﬂu
tha most obatinats casos, %:,r -uul':.uﬂl blister or irritats most
delicabs .|ﬂpnrl‘f|.rl:ﬂ.tm torpermaneet 'I'rn.tmml: i& private, conta vﬂ:p

0
work. Has -mmdt.bwuuda.
%ﬁdmﬁmuuuﬁ R g R o e by
Address STUART PLASTERFAD €O, 37 Chestont Si., 54 Locks, Mo
Plasse Mendion Popwior Mecheniss
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BALL BEARING FAUCET WATER MOTOR

.09 & mnmmpla culli 1 5%, This s the bigpes bargai
aver ral #a Fublia, Our hew 1& cowation. II!I.ITI:“nt

“"'lﬂ'ﬂ targain foe the End AT it En® Il-lllnhdnr_r - 5] q
izoay refundsd, Thispgent’ i em o havs darided tomaks USE HLRUSEI‘IE
o the pesdars of Porrian Marnuvscs feat 15 ed¥erdise oar :

b ot Wilmrm-ll] shoe e motor o goar friends, —WITH—

- g Fuir 'hll'P'-Hﬂlll Isbing and for lighh pawer urposes,

Mol & toy. Walar ré 5 wied by dsndiska, bosg i~

bors, mickankes, ebe, Indigpessshls in lmrj'fh.nm-. umell D B -
b et G oy T e Corrapoad uonrie
Feex. THE EDQAR BFGF, 00, 805 Hast Eldg., Boatca, Mo s =

Marine Motors

s B M -I- P I PO e W
o Amuse L} CHab Wl {: il i -'I' 3
Fl..l ||ﬂ WI'H'I ﬂ In" ln “rﬂs ;:"Il I.\I |111 |'-|||Irll'|'|lllllr\l||l1-i il u.l.l_ || ||I|
i guf fn- wise, a0 Kerosene and distillate are osed
. i wﬂﬂ%u“mw ﬂiﬂﬂn"lﬂﬂl s “.“' ha gascllne with |||Il. LeiEll r
: G Hﬂ-ﬂlinlumtd-nl'l-: |Iurrrr|uldr-||:|m1.n$ resiLiize, 1 | diiary Gemeretor YValyes ko

g af fun, travel, kirory, celagion, Sempermnoe ik 1-'.|.'II.I-:I" N R I II' ty.

7w rl.l.lll] I\.-ﬂl'llllll!l.rdl"\-\_ D# T emn dio 4,

|'|.||:|'.l| '“._ﬂ.'l'l' Al .,'|-|F|1 1 N ETL o

PRUBItY i ss§ lorality dor fect By wier testd, and &h prad i LY ]
Eman with e HiLe mioner 1o ekawrin dherches, L | I" R I huirsdhg hist | TEh
-tlu il honines, ]-111[- baltm iBsageen, obe. mmd —ipstall ene yonesclf—rups r-l i ; Ar -I
Iﬂ:ﬁ CEfp w |l iL I [N ETLE
ﬁMrH-d' FI'E !ut r ; l LHERT T Pl BT T ||'\a.I k ||[
'h-l.l.-liﬂ- uaﬁpiiﬂ -T:;:h!rl . : -l 'I EEArta ime

mard1&tely —=mno
cranking.

Eeiid for Folly des.
oriptive cabalog Wrike
foc 3k edsy,  Agends
wrils Eor une

r.I i'l.. 'I'h T | 1L ald
¥ t""uniﬁ“:fq';';,‘“n'ﬂ.;.‘m“._;"'

[T r pe ETeras o mi

il
unnmg!,'&. : v

ELI'ILD "I"'EI'UH OWN BﬂAT

Wi are tho Infeest bl lEors of plonracs bowts In tho warld,

rhes ﬂ.lll.l .E"'
foant.  Epiead
EHHIEH,

TiuBrie
Marwri'a, 4307
Eipslm Slrsed,
Dlrald, Mich,

W aall oo full sips workiag jatisrse, knock-down =::|I. |||I 513
birlals feom beae-dre slock, ak Lislf e prce askad | I. . W
tan Lhpas pettarns and rock ¢ v im bollding giar 7 iar lfe I.
Yol wrd bk boiviog issraea i frea,

DETROIT RFOAT 0., ellerien Ape., Detrolf, Wik,

SHOP NOTES, SET OF FOUR VOLUMES $2.00

Containing 868 pages, and 2,056 illustrations, $2.00

Positively the greatest value ever
oliered in a work of this charaeler

e e L
ve Box,
Express Prepaid

VOL. 1

“Shop Notes for 1905”

200 pages; 385 illostrations
VOL. Il

“Sho&ﬂntes for 1906”

pagee; 558 illustrations
VOL. Il

"Sho]:nﬂutea for 1907”

pages; BS0 Jlustrations
VOL. IV

“Shop Notes for 1908”

315‘- pages; 536 Slustrations \ 7l
For Sale by all newsdealers or by the publishers, Popular Mechanics,Chicago
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REAL ESTATE
BUSINESS.

Wa will feash yoa by mall ihe Haad Esisle, Denecal Brokesagn, and
Insursncs BRosiness, wrd s Tt yos

SPECIAL REPRESENTATIVE
of thealdeit and langesl so-oparativa real asizia and brobeeage campany
In Lmsricm, Wepresesdatives ars meking §2,0060 o 10,0650 & pear with-
¢ AEY inveilssanl of eapital. Excellent opporionites ofpen bs YOI,
Ey our eyrbem yom qun maks money in s fewr wesks withoot fnterfering
wilh yolur presest cotupaloea, (hur co-opambive departsent will give
Fua mnre chedom, mlshls [regariy b handla dhan sny sfher inebibafem
in e world. & THOROUOH COMMERCIAL LAW COOUHSE FREE TO
FiLCH REFRESENTATIVE Writs for d2-pmea book, fres. THE CHOSS
DONPANT 1100 Eeapar ELE, I"]:nl o, [, Theorig &l ru-lla-l'lnl-n L
slire company—eg r..l.l.ﬁ-rl..-:n J_r ollligr onsarn of g ilsf :I“u

DO YOU HEAR WELL?

How Prominent Business Men
Hear with the ""Electrophona’’

Eardruma, Lram s, apeaking tobes and soch -|'|-C||[ rII.H.hll:lﬂﬂﬂ
L-nd harmful things nre no longur DL'N"HI%

i b I U0, B Podanls Nea 55 4 misil Hﬁ.:.-l.ﬁHl
ket i l.' home which enables men nnd women
whionre s or ultlnl n.'!tc- pardistinet]y aed o tha sasnm
gims alpckriesl -ﬁ:l_-':'\'l" hlln.l.] ris of Rhe ear, so that the

tnrnl hearin 1 IJ
" .I!'tm T :I-!-f.'i'.li'I--'.E_-;.rH 10 I! (L, Ohicage. I am pleased to

lm:.l 1.h..|; ﬂll:' Elt-t'l'.:r'u-plmnu is vory milsfnetory, Helng small in
u zo nnd groont Im heorieg quallties mokes e proferablo to nmy.
1 ean recommend f ton ".'I"Il."-'II whi have befective heario
M., W. HOYT, Wholesulo tGroces Michignn Ave nnd Kiver SL.,
Lhlcagn. E ETOLE ELECTEGFRONE OO
Gientlemenr—lsfore L nsed the
"Elrrtraphons™ pecgpla Bad bs ghaal
directly into m:-“l.'nr tin ma-lm me
hear anything. Itk % 1 onild nf
e hear nny TR ﬂrlngbn wi
prilimary tome 15 n:il:"é cot awnr.
How, aflier u.r||.I Ehm Elmtf-l'lp'll
vight months, Tul use g0 improv
my Bnkarul hlill:'lrluu L'IlI.I Iil':.ll. hnr
wn el ima $odon u
Muwﬁ1mut It. 1t |li'!'|:llilﬂ.'='1'\l-
Tul Instrument, nnd ws Lhern e &
mamy warthless inslruments on the
MEEE E"Ll'IIIIIlJ:I.I'I'lII:I'l'IT eclation
Lo ¥oun by anpwerisg all inguiries
!l:l:lu li-l;l:l f:fll] j“".:h 1%?"-’”."11'5
oEF LFLlY Fomss, RIALNIN,
Eﬂ-g:l!: Pririe Ave, Chicago,
E H BETOLE, M I' l:l nF Kig: L

e

pot s denl 1 com enr. with
my Epenklng tube -l'u.d wis ndvised
Bty the Electne |||||d|;q, Trior Af-

feen pears of I‘-ll.'rl meas, Aiscoam "Ij
iwned warry I now lbar porfectly an

cnn direct my malsmmen, carry on a8
conversition with nnyone and heor
pecTocily nt fﬁ:n hoand &l Sonaoeria

. Hn!mm H .ﬁ. Llnl'"ﬂ] & O,
Electroplona” o TN Awgs,, Ohicnga

1 af Electrophones fo II h |1. F A Ipt
hookiet AR mnmues S satieded :nur: o all who weite,

STOLE, ELECTROFHONE C0.
07 Btawart :I-l'n.l'lltl.n[, 02 State Strest, CHICA GO

Baitors (ks Piver Hie. To. P90 Walwd B, FHCLADELFATA, PAL

WORK BENCH

—the beat made. 1 iran
visog, sbeal legrs. Bulltup maple
top. 20 in. wide, length 3 ft. 8
in. otrer all, one wise $5.25; two
vioes 3750, 20 in. wide, length 4
it B in overall, one wise 88T twao
viged $R.00. Bide vize only, FLEDL.
chanre ‘Tail vise only, $1.95,

COLUMBIA SCHOOL SUPFLY CO., Indianapslis, Ind.

Toe “NULITE” | min'Comi
Ak b,

w.mn LAMPS Ewan o

F-r H!-nuh Slore and Street Jerives.

Wk Tame, Chsndalars, Srect Laraps, Bin. 160 Candl

hoar ONE JENT. o
R o iheciotaly safa. TIHEY HELL AT SIGHT,

CHICAGO SOLAR LIGHT €O., 6 River SL. CHIEAGO

POPULAR MECHANICS ADVERTISING SECTION

- %300010°10000
A YEAR N THE

THE LiGHT THAT NEVER FAl

NATIDNAI STAHFIHG & ELECTRIC WORKS

ILL.

153-159 Seath lefferson Street, CHICAGD,

[ Cometudad from pagpe 126.)

llveraers from what secmed [ be cerialn Jdeaili wlsen
reallng the Matterlsorn s few years age.  Losing his fodaot-
fig, Le Tell feom Bk (0 fock E the bottom of o pPechpd-
tous gpully, 106 yl. In deptl, only to recover his foet with
ne worse dnmnige than a badly eot bead,

Whike cllmlitng & warerworks tower 240 L, high In
Chicage not lopg ago a sleeplejack called B2otiheriond dls.
]l-l.luri loiae 1=.|:n||.|_- and wad precipitated to ghe groomd
froa a I:-El.u'lli of BTS I, fortupetely sirlking the telegraph
wires 40 ft. above the street smd thus breaking kis fall,
The ceiators gnsped with herror ns they saw the man
drop swlftly toe destrnetbon; o rosh was made G plek o
Lie #hatltered FeEnalns, ofly 6 dissover thobk bhe was prae-
theally unbarmed, Not o booe was broken, sod s week
later he was walking nbout as 1f nothing bed hoppened.

More remackable, aod, Indeed, nlmost ineredible, was the
prperience of Charles Wooleot when he wos moking & para-
chute desernt In Venezueln. AL & lelght of L3000 ft. Wool-
cisl fung himself of Bia balloon Emte space, when, be the
forrof of (he thousunds of opleokers, the pacachute Cailed
to open,.  The mon dropped ke n 8tome with teccible
gpeees], untll, wheno sbout 206 £t from thes esrth, the paras
ehinte few open, nnd st omen collapsed. He was dashod
tie the grownd, his right thigh sad hip were Brokem, kel
ankles aml kpees were Ladly crushed, and ks sploal eolume
was dlskcated, And yei, afler & year spent In & hospital,
Wooleot was restored e soundoess of Hinb after surely tle
most  terrible adventure of which asy man bag lved to
tedl the story.

But it s in the hlstory of hollooning thet cne encountess
tln most remarksbles cases of sensatlonal drops from  fho
clonds, When Mr., Wise, a famous seronpnol of seventy
yoprd g0, was once makiag an sscenl, hia balleon ex-
ploded ot am altitade of 14, ft., and begai e dfop
pwiftly to the earth, more than a couple of miles below,
“The descent st Srst wns caphd,®™™ Mr. Wise writes, “‘nnd
secompanked by o fearful moaning wolse, coused by e
nie rushing thromgh the network and the gas cscaping
from &bovie. In another moment I felt & slizhe shock, and,
looking wp to eep what caunsed 1t, 1 discovercd that tha
lnlloos was cantisg over, being nicely doubled im, the
lower half into the appee,""

The ballecm had, in fact, formed Iteslf inte & parachuoted
nnd, cecillsting wildly, continued fig desecemt antll €
sirerk the escth viclently, throwing the seronmat 10 il
out of kla car, ““The car had torped Boltom upwseids, sl
thers I ®roodd," raya Mr, Wise, “mongratulating mysslf, fha

ng;aﬂﬁlllﬂmzﬂ“lhﬂ dosen my fopehend o profosion, " —ILo@-

& &
i

IT PAYS THE FARMER TO HAVE A TELEFHONE.—
The delepbone bas bedome as greal a foclor of farm llfe
ns the harvester aod reaper and othet labor-saving devices
that contribate to the farmer's prospecity. The farming
implements help prepare the crop for morket, bot witheot
the telephome the farmer canmot sell the erop to tho bhest
advamiage. His handlesp wsed o boe thet b was too far
awny from sl agemcles of hosiness, now the agencles of
bizsiveis are oo farther away than (he telephone W on the
dining-room wall.

An appls grower Im oan eastern stale bad an experiemcs
lasi fall ihat {llusirnied arge may be the retorn on
the meney Invested for a telephone. Qe day when his
erofp was just im the right copditlon to marker, s traveliog
mgent offered §1 & haresl for the 1,00 ol he had to dis-
poze of,  The buyer Insisted that the price was as high
ns nny ¥ wns paying, nod the deal was nlmost closed,
when it ocewreed to the apple grower that it wouold do no
hoarm o e how mech some else would offer. Ho he
called wp the city commission hoase that bad bought bis
:'rn!li Ir|. Ebu revious vears apdd they not only offersd him &1.050

t AEreed 1o &sdd A& man 0o e farm 19 do the
pu-:'l::ln,n' The ndditions] 2500 mode on that traoesetlon
will pay telephone bills for o good mony rears to come and

100% HATCHES 100%

Every Fertile Edg

The Globe Tonoubstor doss thia 81 the time—has done it for
1 vears—and hatehes steong, healthy eblcks—ehbela
thiat live dnd grow. Jur (:lobe Incoliabop

Book with besutiful eolor plafes talls you how o
mmake nere manny owt poulicy, Seotfor de i
uu.mpl, Write today,
C. C. SHOEMAKFER, Box 362, Freeporl. Mooy
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€ Look things
:qunr:]}' in the

face. HNo matter how you may wish ie lmpress
olhers, you cannet deceive yourself. You know what your
failings are— You know what you lack in the way of trainiog.
You know why you do pot sccupy a better posifion. Do yom consider
vearseli of (00 poor material for improvement? Don't yoo believe that you
car advasce from the racks as well as the thousands of ambitious men who are doing
so every year through the medium of specialized trainiog? Have yoo no desire fo beiter
voarsell 8 Is it your ambilion to remain where you are; im your present position

for the rest of yoor [ife ?

4 Tolk it over with yourself. Confront yowrself with your foture prospecls—your
present position, and the positicns that huedreds of your former fellows now occopy. Lan't
tt werth a few heurs a day to get fofo step opce more with your old assoclales who have got
out of the line? It it worth a little effort to break away from the binding influence of
poorly paid work that offers nolhing io the future acd little ecough in the present:

] The American School of Correspondence, Chicago, is constantly fitting thousands of ambithous men to
begin life in positions which offer an assured fulore. It is taking older men from poorly pald uncongenial
work and placiog them where {hey secure betfer pay, beiter hours, better work and belter futures. Half an
hour a day spent in stody instead of amusement is all that i necessary to pot behind you ali that is dis-
apreeable, distasteful and enremuneralive in your present work, Belore you turn this page. comsider care-
fully what you are putting behind you # you ignore this opportunity for advancement. Talk the thing
over with vourself and f yoo decide to take the first slep now, we will help you by making the

following liberal offer:
CoOUuPOM

i R, of i Poge. Mok, 508

WITHOUT COST TO YOU | *fifuinsts s
} i | =@ Infe

:rll.ll‘-‘qyI :i“:lml -|.I.||- = ..'.r-lmrl::q:
o W will eemd Four, whthoot exXtra charge, & sof of the Rafarenss Libmry marked " X,
Wf **Modorn Enginearing Fracties,” i 12 volames, Half Morocco, 8000 oo Muchanieal Drawing ., Westing, Vanil-
pagss, page size 7x10 nches, provided you enroll in a full course before | - gegomitoe. - Ises, Desting
April ist, 1804, This I9 the most comprabanalve and anthorleatlve rafar- . Histinnary Enp, oo I gelirmn e
ense work on Epglnscring Pructies ever publishad. 1,'_,',::.!,,::.'" Esg _?'::f..:r:r
* Mark the subjeet on the eoupon that Intarests you most, slgn your nama ?:::;1:'.:! .:.I':.; s _'_'."!.‘;’a::::' Frapars-

and address plaloly, and mail af ooce. Take the first step today. "”‘I-;Lﬂ‘:‘}'.m;..n. tucy Lousee

AMERICAN SCHOOL of CORRESPONDENCE, Chicago

Please Meatlon Popular Meckaiibcs




POPULAE MECHANICS ADVERTIBING SECTION

‘A Kalamazoo

Direct to You'

Wi have moes Thiag 10, 006 mtislled cestomers In msre than jfm T .

rillngen anid towne In |_||¢ United States whao L : i -
- BEl by biring a Kalnmozoo abors op :|'\-|_|.||_-||I.:-|I|-| ave each paved oo 8 fo

360 DAYS APPROVAL

it from one fustory at aetia] fae 3
& higher reputallon &f g nn-_:| Thﬂ:zu: u:;'r'." u-rr:ﬁ-. ?L";"':T.ﬂﬂm" e
risk. Yoa smveall déaless® prodis, We pay the froight.
Send Postal For Catalog No. 473
and pes Hst of towns whers wa ha v endisfind customors,
Eslemazoe Stove Company, Blire., Kalsmaroo, Fish.

(L [ L 1T
T i I_H:T::::uﬂ Gukleg
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— INDURTRIAL EDTCATION NECESEARY IM BOHOOLE,

Ew - —Tise Matiomal Bockely for the Promaflon of Imdustrial
H nRLEﬂNE Edacatbon, at jts pecent conferencs beld In Chicago, adopied
a8 .ﬂ' a resdlntlon providieg for the erention of o commisslon of

lem members to consider asd feport om Ehe relotions of

fndustrinl tralning amd e public s=hocl system, Burln

TH E G‘R H HE WALD ihe week's conferepee educatioonn] men from all parts

ihe Tndied Biates spoke oo the shorteomiog= of the present

1 wolool syslein, In that the studemi s net prepared in
LARGEST, NEWEST, !'EET any way for skilled work In manusal lnbar, Jl-;.nrnn tha
HOTEL 1IN THE S0OUTH best menns of bringing about the required changes,

The Eeynote of ihe conferepce whs the meed of teaching
rauth how to moke o lving. Many of fhe speakers mnins
talned thot the Mgh sehools are malotaissd by the I
Tor the people apd Lol a8 preparatory schools for colleges,
I nnd that ik per oful of those who pass theoogh the ele-
mentary sl g Indo o e of masoea] lahbor with na
preparathon for the performance of skilled Llabor, Not oa
i doer  the socipty  belleve that the elementaey and  hig

schools shonld tench skilled hapdiwork, but (hat each stote
should sopport frade schools

o
e

il

i, FAVORE A BIG MAVY.—That there will eventually be
'::-:.k-:- A ecopllet bs=tween tee rellow roee mnild the whilte eaes
Tt b that will shake fhe eorth s the opindon of Justbes Jobn
: Bnrshall Harlen, of fhe Uplted States Supeeime Court.  In
| Fai T an nddeess efores the Novy Leagoe of the Uilted Siotes
e Inzt week, this eminent jorist, nccording to The Washing-
WL ton Poat, eahl:
; YIE 1 had the opportunity T wonld vote for an appeopeis-
flon of SH00C0MH) o year for a perled of tem years for
é_- ] & larger navy. The greal Importanee of n opvy s shown
Witk Im the eonatitotion, which rosirfois the approprintfons for
3
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The army, bt setd O6 Umlt for those for the navy. There
be me pueh thiog os frlendship between nations 68 between
men.  Natlons moke mo sacrifiee to preserve  felendships
nnd do not forbear o do eertain fhings beeaose they do
et meskE wWith the appeoval of anclliefr notion, Do yoid
hink England cares a cent for what we think of her
[lni'j?? OF Germany oafed o cent for whot we think of
Ty

YHow large o navy ooght wo fo have? That §8 & qees-
thon I camEnot answesr ny mefe (h2n whelher 4 hosplinl
ship onght o ke commands] by o naval alicér or o sargeca.
I doi't cace hiw Inr n novy we heve, ot I want to ses
o navy large #mongh to take enre of the Pacifle and
Atlontle oceamns nnd onr pords on thoss ofesBR,

“The trond of the homigration of the white e ik
ihe past Baz been from the east lo e wesi. bre has
3 been note From the weat, Jast opeross the wotec there is
o coantry with nn immenss population whose commeroe
we wre seeking.  We refor o the lp of Asly as the
yellow  rose, Thare  akg 400 MR, 0CH) lincar, &8 BHIFO0E
Cost Over $2,000,000.00 pll;li'ﬁT[{'tllj" aid menlally as we ape

hrrrr hulanr gm::r lwp'irhrr nntion wlj'h.wr: p:upl-::mﬁ
progressive amd am us. ~ may some sy s o8
““ F‘-ATE'E nrmy Ilnv.n.[u_ln l::ur l'_Pn:m [, 03, (WMt !l}.lmrl:ﬂ“!"nljnr will
RET ! oy elalm EEpope A8 YOUT cOORLEY. A 18 ooes
Rooms §1.00 AND UFWARDS Get ont! T don't think they bave any such lden now, and

EATEPBEN -Wish Badh N eonliet hetween the yellow Face and the White race tet

L eom w ellow Fae 1 |
Pllﬂ .'IE.E'III AND UPWARDS will shnke the carth., When It comes T want (0 see this
1 mun!rg hare o oovy on both oeean® that will be sirone
& apangh, "
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The Mas Whoe Owns o Mechanical Cleaning Wagen MaKes Money

$3,000.00 CAN BE MADE

Thia year, next year and the years therealter, cieaning honses by onr petented machinery, by
Eﬂﬂ}éﬁ.ﬂﬁﬁw?m.w & capltal of 2500 and upwards, Over S cparators in s many
W moake the most eficlent statlonary ayetems for rosidences, hotels, ofiss bulldings, ete.

Wo own tho petenis and nre prosecating all Infringom.  Write for catalog.

The Muchine Mt | CEMERAL COMPRESSED AIR & VACUUM MACHINERY COMPANY
4452 Dept. * C,” Olive Strest ST. LOUIS, MO.
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RHEUMATISM

Don't Take Medicine, but Try Magic Foot
Drafts, the Great Michigan External Rem-
edy which is Curing Thousands—

Let us send you a

$1 Pair on Free Trial

Magic Fort Drafts are curing every kind of
Ehenmatisn aithout medieine, o matter where
located or how severe. Muscular, Seintie, Lum-
bago, Gout—chronie or peute—all yield quickly
to these wonderful Drafts, which have broaght
comfort fo hundreds of thousamls, incluling
cages of thirty anid forty years' "Itll;IH.ll]lL

Magic Foot Drafts  are teday in use all over
the eivilized world. They are urlug whoro
dmtun and baths and medieines fail.

Magic Foot Drafts are the only Ameriean
external remedy ever protected by the courts of
England, the worst rhenmatic eountry on earth,
where Magic Foot Drafts have become & univer-
gal househaold n-rnn:ldt

Magic Foot Drafts are always sold on free
trial, their world-wide sueeess ]|.'|_1.r:||:1_|3' heen fe-
complished on the “‘pay after satiafied’" plan.
Only a true cure conld suceeed on our plam.

TRADD a0 E

If you have RIIL-I.IfIIIJI.tlb-I:I] let Magic Foot
Drafis cure you. Simply genid vour address,
You will get a &1 pair of Drafts by return mail.
If yon are satisfied with the benefit received,
you can send us one dollar. If not, keep your
rnum.;.' We take your word and trust vou for a
square deal.  Owor new illostrated heok on Bhew-
matism comes free with the trial Trrafts, Magie
Foot Diraft Co, 351 Oliver Bldg., Jackson, Mich.,
Iran 't delay, but write today,

ADVERTISING SECTION

Plumbmg Supplies

AT 'W'H'DLESALE

(£ I ¥of1 need anything In my lin
S ar wish to f 0 e,

Save Money

on every rblele, writs for my frea
ilastrated  Catnlg.  Shipaents
prompLly mada Frein & very oo
filete stock of new laledl patisrn
g:ndu Hmnll orlers are as cars-
ly hamdled &g Jatee cnes,

B. P2KAROL, 235 W, Harrison 51, Chicago, I,

\%4 Mount Birds

i ks
W tenoh you by mall &8 atuff spd momnt all
r lflridlt-l"ﬁﬂ'dn A nlu-ll..al.:--n Henda, Aldg
i in skingand mak e i'l-mu'-nv.-u. tnzideps
3 l=ll"lt [lecoraie ,'rﬂurllm.m- th your h-au.nl.l.rul
: trophles, o iserasee your Incoms aolllng 1=
mees aml moanting f4e eihers, Eszlly, 'u
Igarnd in spars tinee, by men and women. ﬂ hﬂ:
4 vnidorsemsnia by thousands of sgisclin la, 'li'l.nu bo=
duy Mruurpva.;n-ﬂ bk *8gw t4 Aonnl Blrds sed
Amomamla. ™ r—write today. . 'W. SOH
oF ].M[D‘EI-IIT: Hox GHT. Omuha, ﬂ

It’s Best to Buyin Neanrk

Everything for Ynur Home
WRITE NOW For 700-Page Catalog
b “T‘“W_E

llltluil.-.h&:l 18m

Gulde of lowest w
[orE i {3 O TEE Th mwlll'hl-ﬁ-
nrtioles  meeded

ha s
Ilua aldest mui]aunﬂ{:f
Americn, wo

liﬁrnlmb-n:m [ 73] ='|1-tl 'J’l:

oW o

TETE
Aen'y Harhines Hernlhsrm
Eleetl Bupplics REBes

A’:-Iﬂ-‘kﬂnu ::q Lang
re, llanpes

This 700-Page ocia sl Edli
C.ﬁTﬁl ﬂﬂ Flshing Tuekbs fl.l'- _:

ln1 Bluds
".:"lh !I'-I-ldrl'l

carly o L'EI:I1.'I:I.'I:
@ nmr_w wr d

on Jeend dealirs® prices anvehems, h
ind g uie sad infnetion or {i
“1:-!|lﬂ-ll’:nd}|:|'ﬂ] armn\--
Also our wrocery st of n'lE'hI:f
et wWri o A, 'I|1|_l|:|
{Irm winloar M, O I'-'IJ.E FEAT TOIE
an &l to print §&, hﬂlﬂf ] :!“‘ .

;l-nnnunu-g
For o« BiDEE :I.'{I.E, -pg-
[ E]Fhwt- gunlity snves you ono
'rn our
White, Yan Glabn & Ca,, 30 hu-.hyﬂt. New York City

Y ou Positively Sava Y% to
rect ta thelr
FI‘II-Eb n Newt erial l'|h]|-l!r thad It pays
Qldeat Hail-Order House in Amirios, Esab. rea

WATERMAN

CANOE MOTOR

Amall, peat, complete.  Standar] typs, L

Hedpht, 14 inches, Gray bron L;.-Ju: EE.H"P ?ﬁgﬂﬁ#ﬂd&‘

Almminam crank ease. Flokt-feed I'i;ump mndl mll

fitfings of brass.  Shipped I:l,u'uph-'l.-u |L1:||:'I|||‘.|h1|: fonbddation
ia-ll ces) all ready for imenediste

ustallment.

WUL drtve & Sanoe ton o tyelra
mileg per oir.  If you own a
e, yoa wand this neator, Ime
medlate shlpments can b make,

Send for culaleg.

Watermin Marine Motor Co.
1507 Fort S0, West
Dedrodt, Mich.

Best qrade cedar canoe for® 20

Best grade of Cedsr Gesoe far 5200000 We sell direcd, sasing

you SHLO0 ca m cweor. I compas coder asd copper rulml
We make all slzes pmd styles, alss power cabbE,

Tar freeeatalogus pivine pricve with retallers® preoft oot o uL

W nrn the lnrgest inanulactiirers of cances In the world,

DETEGIT EOAT 0., 16 Ballavoe Ave,, Detroit, Miek,
1 Lettar honds, 100

PR[NTIN 100 Curds, all thresa for 3i. ﬁl;r

postpaid. Visiting i.':lr:la.. 100 for A5c; Bhipping Tags, 100
for 40¢. Samples, 2 100 Bllheads or sta,ml:;:]anu, J:,‘

RICHARD ELLIOTT, Box 1376, St. Louis, Mo,

Fleape Mention Popular Mechgnicy
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Are Yo ues Clean?|

uyr Boiler Fl

Clenn boller foes mesn Bigher e®colenes,

Ity Eal nmd sepde which forms in the flpes
prevent the host from penedruling the motal
nndl making steaam.

THE PERFECTION ==tp awar sl the
) FLUE CLEANER b, e’ ih s
acale And dird, 1ike: o, inile and owite to 1
|_b|:|||u|:I"I.I.Eﬂ|:|I.I the Llmdes are sl suarpening I

in s

Made In slzes from 1% to 6 Inches. Lat
0 sewd You oom on trial, LT sati=fastery,
pay us; If pot, rotorn it

Scully Steel & Iron Co., Dept. 16, Halsted and Fulton Streets, l'jl]_i[ﬂng]!I lil,

Our 8 Inch

RED DEVIL
Water Motor

will rum your Washs
Inge hEnclking on &
FHeTLNEE reRanTED ALl
Wi, aned whll fiernkal
preowE fop f hisimdred
Ll [ EpEea,

NET PRIOE $8.00

Onr & Incl Fed Dovll
BMotop will grind  your
cntlery, prdleh yonr gll-
W4IF, T Vg RwLing nin-
chine, rad facs, wash
bottlen, wo., ebe, on 38
ponnils pressire snd we
Torics af LIES oukdls

S54.00 NET
Muotor aful pidley anky
$3.50 NET

W refooid ¥our money
I not satsinctory, o

You Run No Risk

Ordee from your dealer
oF from U8,

Catalog free.

DIVINE WATER MOTOR CO0.

Box 192, Utica, N. Y.

References: Dun and Bradsirest

CROBSING THE EQUATOR.—When the “Batile™ feet
eroeeE] [he equator an B woy to e Pacific ocean [hees-
[ourthe of the erew of LLeE men experlenced Lwle Bisl
shnve at the bands of Neptune, nnd alibongh chey Qi oot
oTerly relizl the toeaimeent recelved from 1he neojarel of
the peas, ey ook the fan with e best of grooe nnd
weRe [hnnkfal 80 recelve the cortiibexsie of Inltscion whish
i\ the fotigre swill lode them amopg the formenters, mot
the tormented. It Is & time-bonored tradition G the nayy
that a =allor eceassing the ling for the first Ume must be
shaved By "Neplune Bex."  The origin of the cusiom 1s
wrappnd In mystery aml B l& diffienle to Bmd any sep-
farior man whoe keaws 1t by on mors comprebensve TaBe
than “Initiation." Zhips genceally tey to eeach fhe eqgusior
at noodn, and MNeptune poys each ghip & preparatocy  visie
the mlght Dhefopg reaching e lioe, apd this 18 the woy
It & ilone:

A hall I8 heard. apparenily o bumbred yaeds from the
hiwt "Bhip mboy!"™  ‘The offlerr of the deck om the for-
wurd beldge replles “Abory! smil who may wvieg Be7"  The
ey comes Szepiune Hex, monaech of all the seasg'
“Unme aboard, slr.”" says (e oficer oourfeossly, at which
imvitntlon XNeptune climbsg on board and I8 meb on Che
guarterdeck by the copiain or the admieal. io whem bhe
prescots & bag of fdeh aml p woareant of sumonond o e
served on the uafortunate memiwis of the crew whose
named he hins o ¥et placed oo hix rolls. Then with many
ewe and interchapge of forld compliments Neptune goea
o¥efF the biow agnin, after Informing the eaptaln of hig In-
tenilon te relurn the following doy with all ks gonrt, and
bnving recelved the ofllcer’s  assarance  that everything
winld b ready for his recenptlon.

The following day the ship eforsed (he lioe nond ghorily
arcer The engines =low daowm ond Neplune comes over tho
L Ly panded by his wife, cleck., bacher, docior, bears,
anal puli wn with =tulfe] clubs with whick o elalor the
wictlm who mar show fdzght. Neptone 5 stoieed o2 goe-
tesguely ns possible and to non eloborate degees aceording
te tlig Ingenionsness of the erow, amdl of lale yéeaps the
eeremony  has been atiended by s showlng of splendid
eosinmes apd Spopovatbms pever dresmed of by the obler
man-of-waranen.  Neptune amil Amphlirite wear  crowns,
Tha borbker corrles o buclket ond o whitewonsh hrush and
& raEor ususlly made  f wosed oF 0 irfel Boofp,  [Mrepara-
tlans of deck had already besen male, there belng a large
capvos  basin @es] with water, epilling  line,  ete. The
clerk opend s books, ufing a ooll of rope as 8 desk, amd
Neptume culls ouk the names of the vietlms, amd ooe by ane

INVINCIBLE

Marine Motors

AT
2
L ¥ HNat toye, but high grade, 3 evela en-
| g mniea for practlcal I.l.ul:-—ulrljlfll.:.ﬂl'-'l'll!l-
b b, strong amd Bervbosbie, Two
— Bl slzes, both new mesdels of latest nnd
nst approved type.  8old neder fnc-
tory guarantss st not factory prices
aa Talliwa:z
Mol W H.Poelogles cxlinder for 18 to 23 feet
aka, complete ouwidl, = = = sE'“
Mo, L 7 H. P. dembdn cylinder for 25 w0 38 (oot
buats, complets outdt, = = - 51?5
(ot pomsista of complete enploe with all acesssorics and
parts, elecieics]l equlpnyent and feesh water bost fitings—
every thing peuly th inatall and ron,. Prompé delivery and abe
polwle BEtlalaceion guu.ru.'nl:-.a:d. Descriptive calalag Tres.

B4 i
INVINGIBLE MOTOR €O, Chicage, Il

[(Oontinued on Page 186

Gear
DIRECT COMNMNECTION

from abddns GG propolles

ghaft, t Ing smwathly
ol nodsslessly, Sl
compart, eass of adjust.

ment, powerful cinteh mnd

i---l et Inlsrloatban. Yrlie
or descriptlve catalog.

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

Reverse

Plegee Wention Poepular Mechonice
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WOULD YOU HAVE THE
WISDOM OF THE AGES?

GET THE NEW

RIOPATH LIBRARY OF UNIVERSAL LITERATURE

JOHN CLAREE RIDPATH, A. M., LL. D., Editor-in-Chief

With Revisions and Additiens to-date by
WILLIAM MONTGOMERY CLEMENS

Since the dawn of civilization there has pever been a great thosght that bas nof been handed down fo posterity.
We are heir to the wisdom of the ages. *The dwarf om the glant's shoulders can see farther than the
piant.” The man who has at his command the wisdom and learning of all the greal men koows more than
did Aristolle, Plato or Bacon, becavse be has added bo their knowledge fhat of all the olbers. I Bo™ o
spend  thomsands of dollars to obfaie thizs mer to have a buildiog like the Comgressional Library to hold it.
Every man has m his best thoughis im a few pieces.  IF we have these best things of all the great
write 5 [rom the of time to the present, we have the sum azd substance of Boman wisdom. These
best things have Been col and printed in

TWENTY-FIVE MAGNIFICENT VOLUMES

Think of it] The learniog that has transformed the world from the barbarism and darkness of the past to the
civilization and enlighteoment of the present all at your commasd. It is pow universally comceded that we must
« Let us read the best; oothing bot the best and all of the test, Thousands have festified to Hs worth.
Buy oow and be comvinced.
Thla maryalons work B pow ready for distrllatlon, from entlrely new type and new plates, of the Tollowlng special prices:

Half Leather, S150.0:0. Full Leather, 53000, Terms 10 per cemnt discount

for cash, or net price on moderate monthly paymenis.

SO0LD BY THE PUBLISHERS EXCLUSIVELY AND ONLY ON SUBSCRIPTION

A Few Chicago Opinions

Permlt mie o acknowledging the fecelpt of 1 Hall Leather eet of the I[Ldpl.lh Library of TTnlversal Tiierabare { bwoniy.
five volunyes] b0 any, that althosgh from my knowledge of Mr. Eklpath 1 was peepared tor sometiing Dssgier than the ordioary,
T s mEch surprissad at the repressontatlvoe Brotdth of the work, &8 well a2 the fine dllserimbnntlon einployed in &8s selections.
T canmot &t Ehis tlms assiime to sy that T have given the entiee work A eritical examinstbon, but ooly o Bavd carefally studbsd
its plan and . and inthis I ed ahundant gsaurmncee of te exteeme useinlness.  Partleolarly will 6 B valusble o the
sy miak., wh, avlog ooly a loslted thon o devaots to peneral Peading, oan heres find the bist ready ol haod. It 1s thia
T o of tha work which sdpeclally commends itas provkling In mech greater degree thon anythilng T have geen, o literatape
which will enable the ordisary man te eajoy that which heretofoss has been acceasible only to the scholar. For this
reason I doonbs ok (hat a8 the work shall becoms Eaowa i@ will—as 1L shauld —be gencrslly Todmad In the lbrarles of
every bLosoklover. Jasies Peapony, Statslciin, The Alchls. o, Topaka & Sante Fe By, Syelem, Chicago, I1L,

Chiicagn, THinals,

T begg to nekmowledge receipt of my 8ot of the Rikdpath Library of Universal Liderntare,  Tome 5 (8 & work
of rare meelk, most valishle, loderesting, aod highly instractive, cimbraclng an ic dors in & convenieat farm, 4}?"{..@
the cream of lteratuee for agm, T e bsbeed happy -.l:.ln-.-!ni_tlm praseanny of soch writbngs, oy

A Warerie, Mer, Grand Pacifc Hotel.

I have eeeeived ney st of the REdpath Library of UTnivessal Litecaturs In the Half Lenther
Binding, amd w thorongh examination fnd T have wn indspensable &bd ancel viloahble
additlon to may llbrary. Tha work sorpesses anything of e kind aod wnlibe them s pos
mdigmt. The Index b the slmplest, most complete mAnd convendent I have pef seen, I
give the work my fullest endorscmant anid l_u,|||||_--m the fotore will ees IF o overy
oomplete library. D Winnoas A HILLEMEVER.

It grives me plessare to say that my Hidpath Libeary of Tnivesal Literstnre, con-
sisting of full lesther Mpdlog, is tar o iy expeciatlons. 1 have exmmined f
thoronghly anid ranmod recomnsend 1§ hlghly,  Itshowhd be foond in every
well appolwled [brary, FAEKER A. JENES, Men's Furnishings.

I hwve oxamined my Hall Leather aet of the Ridpath Library of Unl- g
waran] Literators which I retsived s week ngo, and find it the most consplebo -...-..:p;duﬂ il
wark of 118 kind that 1 have evereeen, As & work of refervace itis SEAE m g %’F -
boyond comparison. I ls s most lberal education in Heell and o @ﬁ'«'-:; o
m lawar of books shaould o withoat 16, I regand 18 o8 an n- e ,'_'-".f:,‘ P LR
waluable aoqnisitlon to my library. C.J. MunrBEY, D. T, 8. 'E-r.:m -.'I::;uj_d: [T, Sy .;FP o 1_.-'
i g

ot
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Pipe Perfection

The Spiral Cleanable Hr i Hm Bim]-
(18 ':II:'\IIH.'I:I!- anid moust sand r}'

The smuke paEsea trLr-'_-u:,]:u El
the Epirsl o n revolving 11|||.|1.'Iu:n E
uJI::InlpllrlﬂmnlIt-gmm When i'l:.rp-m:-m um
i1 mouth it 18 gweek and gool, Thers Aro B

g [ -J:_ - = wella to
_ ASASNAE———

raLhes
w W ETVTRITT R

CLEANED IN A BECOND
by Fermoving the Spiral and wiping with o plecs of weste mg

oF pApET. N pollog with straws oF (e cliansrd,
Made of Imporied French Briar

PRICE 50 CENTS POSTPAID. A BEETTER ONE FOR $1.00
Spiral Novelty Werks, 3948 Prairie Ave., Ghicago

L 1t & eook stove haats, why won't

A hoat stove eook? It surs will

SA . ? and save dollars, i you usa our
FATEAT BASE BURNER OVEM

Dakes mests, heoads, 1Imtr1-' Crmpletely hidden enum:r
odorless,  Price §L00, In ordering state length th and widin
[ SR EE T I.T|l.l dimensions of dour opening,

Agents Wanted Everyvwhere Liberal Commission

ADVANCE EAKER €., 374 So. Senate Ave,, Indlanapolis, Ind,

Hﬂ‘ﬁ" TO MAKE MONLEY

Band I-n-'llrr I'crrmT FEEE book mnd descripbion matlar
talllsg all absiai the profils thei can bo made is il
maz=farkars n! eomerabn Builling bocks, With a
FRANCIS BLOWCE MACHINE any msn of ordinsry ahdl
oun mrks from B o B0 & day. Mo capital o asperis
sace nedesary. Hulling bhoks meds with the Froncls
Machios ender the Beslin Syvlam ara ."I.-l.ll.l'l.'nh'll:_.-lﬁhlp
il Ir-:ltl't pirait. reqif mnd will ol er ar
n-.-.::hmru.gtul.l:l.tnl.l your lown meed
'r;lll"lll:lrbp-ﬂtﬂ'lﬂ‘. Write focdn
E

ANCIS MACHINERY COMPANY
8, Lonis, U. & k.

Reom 40, T10 N Bih Steet - -

‘1’ B75 conCRETE MIXER

1:1 - 1 14 year old boy can aperate it

1) Bgn.dl:url'mtuu.'l!:t'*'l'rnu Concrets™
g | Bldewalk or BlocE makers

SARNSONMACHINERY CO,
Room 3, 506 Chestnat St., St. Loats, Mo,

BUlLD WITHCEMENT

i Itg{mm’l!’nﬂh our
ﬂ H 0W BLOCK
; “MACHINE. SAYE MONEY
We plve complete insirucs
flons. Cniablog Freé.
niusE OF DERIENE and Flasr
A Plans, 10 ¢l 18 sllser s slemps

S REET MPG. ﬂh: Hox 113,
Bpringleld, Ukl

LEARN CEMENT CONST H.U CTION

In All its Branches for §1.0 e et
A et} e uu.”““t'.lﬂ'aﬂ;'_“’{?ﬂ“ﬂ’:? demcriptivs
CEMENT |ASTITUTE, B2 Page Bemlevard, 51 LOUIS, M.

ciptalar.

MECHANICAL DRAFTING

Working Drawings, Patent Drawings,
Mnchine Designing and Detailing.

Estimates on all work free.
Correspondence Solicited.

W. C. HART, P. 0. Box, 708 Wesifield, N. J.

{Continned from page 1H.}

they go threogh e coremomy to the dellght of the
awlience wlilch crowils the mils, tereeds, bridges samil tops.
If o mwan foolishly kides Inu:ml,LI!’ nwny th Ibeemsen @6
wller Bim snd whoek im ga tleat Be wialied be liald fo-
mainel 8o toke ks medllciee, A victim |2 geated om Lhe
vilge of & platform, and when be opens bis moonth to noewers
n questiomn a th'ﬁl'.' nneaTory plll mode of sonp, pepper, ebe.,
I= [onserted In hig mowth. Them the barber geis o work
nod knthers bim, using the whitewnsh Lrush, and covers
Iis face nnd clothes with a composition of sandl, molasses,
ttour, snlt, and anyihing fhat will mwake n disagreealde
mirss,  With o final #heve the plmost o tated back-
warda Finbo e Tank where the senbears nore wolting to wel-
cofne i, with brsom= sod swabts pod o bose of runoing
wen waler: No mntter bow renghly same of the men neay he
used, nong ever (hisks that Lbe tcouble 18 mBot worth
while Tl pleasore experienced when the certifiente of
Indtiation i8 bomded bim by Neptune after the ceremomnbes
The sficers nre not exempt feom the foltkatbon, and =ome-
times ong wll be found whe prefees the peal -e::rmr[-m:-e 411
paylng m forfelt of wine, beer aml clgars, Every dog has
iz dag, aml & has ithe enlisted moan for from the me
Neplune's Iag §g holsded o the troek untll plpe down ofter
the cermonles thers I8 no restrletion opon aGny reasossble
nmount of fun, and rapk g not exemzed Trom the gooid-
mainred thongh respectfol pranks of (e peily ofdicers anid
men,—The BElus Jackel.

EXFORTE OF MACHINERY,—0OF the eetimated folal of
S million dollnrs worih of merchamlise exporied from
the United Hintes during 1007, machinery of vaclous forms
ppproxlmates BS mlllion dollars. The exoct figures for the
eleven meonthe For which statistles are avallalble show S75
milllkm dollaps wosth of machinery which §8 maile 1I’£l"l HE]
followa:  Metal working tachinery, bearly 10 aillliods;
elecirieal machimecy. neacly 9 milllons: sewlng machines,
pbout 8 millons; eomedlves, S8ts milllons; typewcitems,
erer 5 milllome;  minlag machlpeey, Dearly 6 milllans;
wtatlnary epgised aml Bollers, over § milllems;  woodd-
working machinery. 1% milllone;  pamps u.nl'l |.|-||r||||llll|,‘.
mochimery, 3% milloms; ensh regleters, 2 100 milliens;
printing presses, 1 203 milllons; shos u.||:|-r:I.|1r|.-rr,rr over 1
milion; wsod  Inumdry  meeklnery, over & half  milbloo
dellars, =—Am. Aachinisg.

JOIN OUR HISTORY CLUB.—This magazine 8 ahbe e
offer to 118 Feaders Doday one of Che el Femarkalde baf-
goins in books ever kpown., The Unlon Dook Conpany, of
Chicagn, & pablisking bopse wihich falled & skbort tlme ngo,
pisldished tThe Library of Tniversal History amdd wae have
ngreed with the fecelver (o foFm & ¢lub and take 160 Bors
of the puldisher®s greatest pablication, the world famans
Libenry of Undversnl History, a magmifeent pablicatbon
comslsting of #ftecn 'r'-.'-lumn:-ﬂ Irn1|l.||'l.|l|{l boruml,  each
viluns belmg 1o in, klgh, 7 im, while aml In. thick., It
18 one of the mo2t landsome nnd r:un|:||1||l.'-1.|u sElH over pat
ot by any publizler.

The TUnlon Heok Company sold these peis for $2340, hat
thoough our arcangensents with the recelvers, we are ahle
to offer them for coly $54.50, or Iess than hall the
orizinel priee, and can r:l'ﬂr you & while year to pay for
ihe et Besides, we do nob ask w0 to by the hooka
Enthl yon have examined them free In womE owiy hoEne,
We will send the books to von free, prepabl, wibbost
neking vou U pay ome cent down. Al ron nesl to ddo
to n=k If yom may see (hem In yonr own s and they
will he =ent o you nt opoe, Yoo ofe abaolistely umbeF
shilgatlons o purchase just because youi ark o #ee T
ke In vour home any msore than @on woald be N’llﬂrIEll
to parchase §f pom went into n store gnd arked a
geller g0 Bhew o bk Troem bls shelves.  Iecaaes we tnu'rr

(Coutinged on page LR}

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

WRITE POPULAR MECHANICS

et

HAND POWER
METAL PLANER
Only $40.00

ldeal Machine Works
Brooklyn, M. Y.

HanD PLANE R.

Plppse Mention Populor Mechonies
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Elcclncﬂy Is Thc Connecimg Link

Eleelricily wnilea fhe hemispheres. Yestenlay men tallied across the ocean
by wiraless, W hat eill !mituar'rc-w bring forth 7

Art e Beepdig abyeast of the Hemea ! Every new diseovery or lnvention mickns geeter opportunities, preater
pawer, grester chances of advmneement for the seon whe £ wpe-doafeie, Yon mnst anderstand the application and
make It yonr own If yon would get any peal benefit from bt ]:rl.ni:llrl. Bes the honor of discovering electricity, but
the ssrr ol gppiial O made e moudin

CYCLOPEDIA OF APPLIED ELECTRICITY

Just Off the Press—Enlargded to Six Volumes

Special diggrams, tables, formulas, sectlons, etc. Complete set of test gquestions
fellow sach section, 3,008 Pages, Fx 10 Inches, Bound in Hall Red PMeorecco

Thia six volnme edition is ek cut.  The editors have revised i page for page, to meke sore thet it s right up-tos
date in every particalar, snd have sidded 600 pages of new makter.

This work s The éobnscting 11K betaesn the man whe BEows &l the man who wants b Eeow. I Wl post
the Fleetrioal worker cn all the kbt developments of TS trade, it wlll tsach the stedent the printiple of electricity
amd 8 newest applbation, It will tell aay san anythiog he winls 1o Enow aboat efectodolty, aod s=il 18 se elmply, =0
glearly, so conclaely that b cannot belp usnderstanding.

Special Introductory Price, $18,00 — Regular List Price, $36.00

READ EASY PAYMENT OFFEPR ——

Wi Wil eenid yoil the antlpe et ahealabely [ees, express prepald, uvpon receipt of this colpon,  IT voiu Eeep (heme
gopnl 82,08 within 8§ dayve and £2 00 & month wotil yoen Tare pakl the ppecial prices of gl=20—list price, #8600,  therwise
putirs thi Eooka rl'-lmr exponan.  We employ no ogents (o annoy yos.  We Fnoer that the books will sedl themaelves,

Some of the Subjects Treated

Flemoits of Eleetrleity ; Electrie Cureent 1 Electrie Wirlng ; Flecteie Hell Wiring; Edectele Tolegeaph @ Wirelesa
Tetegraphy  Telvutogmaph ;| Insnlators for Trassolsslon Lines g Theory, Calenlathon, Desirn, and Constroction of
Genergliors aml Motogs; Types of Dypame and Mators; Flevators; DMeeet Carrent Mofors; THesce-Tielvin Machins
Ehop Toolar Electrioal Aleasurements; Electrle Lighiing, Incloding Are aod Incandescent Liohting, Nernst
Lamp, Gooper-Hew it Lam iy, Osmlnm L, ote, g Blectole Rallwoagps, locludiog Thicd-Tal Syatem, Maltiple
T nit Coztrol, Electyo-Pneamatke Contred ; Alternsting Corrant Masors, ete.; Singls Phass Electris Raklway j
Elscirbs Welllegy ; Merrury Yapor Converler § Mapagement of Dy noovos amil Modars, Inclieding the Locns
tlon sud Femely of Teoubiles. soch as Sparkiog ak the Commutator, Heatlug, ete; Power Stallons ;
Canteal Steilon Englusering | Central Statiocn Deslpn § Storage Batterbes, ncheding Charging and
IMschnrging, Trenblea and thelr HRemedies, Tests fur Importties; ete.; Power Transmission g
Abtsrnating Current Machinery, iscluding Alternating Corcent Generator | Brncheonous Motor,
Inductlon Mobor, Transformer, Rotary Converler, Feoquency Changee, <te,; Telephony,
Incledieg  Instzuments, Lines, Exchabges, Common Dstlery  Syslans,  Operation,
Malptopanos; Automatic Telophone; Wirelesa Telephony; Telephone Lding Protectiong
Telegraphans, cto,

AMERICAN SCHOOL
of CORRESPONDENCE

CHICAGO

Fap,
Meeh,
o
American
Schaal of
Carrespendeace
[hlcags
Ploazy pend ma
Crelapediant Lpplled
Elsctricdy fir five daps”
fros axumination, T will
mexd B3 wilkin five days and
¥! & mooth usifl 1hers paid
*-r"\- wlarwing, | will malify
Fou Lo wead {9 ihe booka,
Rama, . oiiieiiinag,

Addram, ...
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6 H. P. TWO CYCIE
Marine Engine

St ‘98

The simplest, strongest and most durable Ma-
ring Engine ever put on the market at this price.
Moiscless—ne cranking—casy to start—casy
to operate—nothing to get out of order,

Three port designs Smooth running

Jump spark ignition  Economizes fuel

Float feed carburctor  Fewest moving parts
Automatic water eirculalion
Ne “back firing"”
Will not *
No packing to blow sut

Righest grade accessories
Reverse clutch or
Solld propeller
Every engine tested over and above rated H. P,
Materials and workmanship guaranteed

Wit for printed mutter going Into the detalls of Ia aape-
rlur salvantages over othng englnes of Its class

Smith & Baldridge Machine Co.

62 Amsterdam St Detroit, Mich., U. 5. A.

Tarrltary open Lo meapanalhin apenta
allve 0 a quallly propositlon

Pioneer Perfect Frames

The Siaadord of Eoockdown Boal Coonsilraciion

Tlei: 517 Framess inwhich svery poart 8 avmploks]r Ainighesfant
'"|1 testpdd and trled before being bnnoked down for ehipment.
Nith Pioticer Parfect Frvnes 300 can Builil Saar sl rvm-
Witk for cmas.Ehied Lhis honi-BEnl 1dars pries,  With PFlonser
.jl'l rfect Frames come .Lllh'-lur-ﬂ:-' Iress, plank patterns aned
dofailisl inslructions for Enishilng yoor beat, s scenrste neil
slmple you can fall. Each plece b= marked whero (£ shonbd
. Ho-pespmbie them, mall om planks ond the lines of your
vl e pearfect. Opder tisadagy-

e ¥our bast in the watsr

early, Bot ep the frame—see the simplicity of the Ploweer
Syutamy,  IF Qb povons boo moch labor b insk @ yaorself, wo
have plonking decking. coaming eds, nécessnry to pave you
LhiE work—albs homlwarn, ttings nnid oghne |le[|l|| HTRTE .

fromes and nk the same lor price

Hy H-I-hlrlll;: Pinseer Porfect Fromes on the sy, Ty el L
'phm yom “pay for your boat as yom bnild L7

Welta TODAY —for FHEE Eooklsti—how to balld yoar Bt
Tram Finmimer Perfoct Fromes, Plenkinmgs, #to,, or fean: Plonassr
Fuall-Sirn Priterms of everr port  Or send 950 far BTG 104
page, D212 Boal-Buildecy' Hexk—avpr 30 11 astratis r.H ard all
abont bonta, sngines, eto,.  Mopey back V not etiabed,

Pioneer Boal and Pattern Co.  dviginstars of dha
Wharf 204, Bay City, Mich. Boal Puitern Sysiam

A Rare Tobacco

Awalta the amoker Iw'|'|l-'l fens pek mﬂmﬂd
e e iikeite Sroina of

French’s Mixture

The Arisiocral of Smmoking Tebacco

1t pimses instantly aed sstisflen come-
tinwously, Ooly thechideest grades of
cipe and mellow North Careling Red aml
Golden Leal are wed,  Blonded by haml
with n care it shames ordlnary fac.

tory methods, Plire, t.]ﬂ.'u whiobe-
Bim e and ﬂm:ra:ln p-rr.l-u-ut r:w.ldl.mm,
sefl th becauso 1t lasald only
-ﬂm, Direct from Factory to Smeker
fend 10 cemtn (ullvwr or sfampn for large
rect to sami e powsh kBd hu:'lrd.- i

FRENCH TOBACCD COMPANY
Dtp'l‘... P. Statesville, N. C.

THE FREEMAN FIFE,

A Glean Smoke for Clean People

i Fromch Brisr, Hord Bobbar Blistralgt or
Leand pasiagy bent, $1.00, pestpald.

aimasf Dyfam By g Sz

FE TEMTIN tnnHl'-“ -
WHITE F&R BD0OKLET: maw = sgspeds

FREEMAN FIPE CO0., Depl. &, Kalamaoo, Mich. =

Bmoke sur Ankl Higdlne TWO WAY Priar Pige and anjeg fer
 omen & cocl, dslightfe] smoke.  Nolling bab smele sniers the
S moath, Smeses sbsoluiely drp.  Nols e oold sic Dubet aid
i TWO WAT Oullet, thet'swhy oor ANTI Nlon-
y ;:.'_'Ht‘ TINE FIPE hss po sgeal. Gumrastasl &d Fejpeo
#etinl o money melaaded, poeiprid M cents

~ =gl ANTI KICOTINE FIFE C0 . Dept. &, feiwws, il

——r—
—

Contlnued froam pagrs 18

thot you ecapnot realize how magnificent these volumesd
are, 6nd bow Ahrilliogly  Intecesiing 1s every page. how
anteapeing are the T [lustrations, maony of them o
colore, nnd how every ong of e 5000 pages feems with
bemmtdful  descriptive and womlerful poriragal of events
which have moulded fhe worll for sixry cemiurbes,

Every ane of onr pepders should be Jnteropted I ihie
affer—shoabil at lep#l n3k 10 expmine thls work ki (helf
own Lo WLkt g:;j’lrl; moybody mmylhing. After
Bave examined the ke fuor n week, nfter your chilidren
have read parte of them nnd safter yon have ssrored the
views of your friemils, send the hooks hack 6t GUT FXpORED
or emelose only S eents a8 the fiesk parment and then semil
§2 a momth for twelve mamthe, That 1,; all,

We wonld ke §a have you Pead foriber detalils of (his
offer 0B hack Inslle oover of (hils inagpnzioe where we glve
ol a4 further degeriplion of the books and tell you mobe
nloizk this Gffes. Just pead oif offer. anywar.

e ——

WIRBELEES TREEATY HAT ~—The tresty pro
by the infjermatlonal conference beld o Berlln recently bas
hewn Eaiifiod Ly Bolgom, Denmnork, Mexieo, Norway, Hol
laml #md Rogiania, Geeat Britsin. Argentina and Brazll
are ready fo patify B, and Frapce |= I'-lTIJ't- awalting the
mctlon of Grest Brltnio.  Bills safe pow bDefore the Unlted
Htates Hemnte and the Germon Relchetag.

T treaty proviibes for an Ioferchongpe of messagpes hes
fween the warlops syetems of wircless  telegraphy, of
which there are pow al least twenty In wee. The formis-
lzfimg of the trealy was [orgely Bronght ahoat by the
refusal of shins eguipped with ong Bystem to recelve and
teanemit meseapes from &hi and Bleore #0allogs -@lujlpﬂhﬂ
with other syetems.  The Marcomi Compsny contom
fta patents wonld be Infrlnged IF the ahips of all notlops
phwild exchapge or forward messages fegatdless of fhe
systemd aperatiog them, ond 18 therefore opposed to snch
n Erealy.

LET US BE YOUR FACTORY

a anything to order —Stamp
Ehuel; mmk I.]Erﬂ].“'l[ & good mnuli:%i?:j-
A ubliah » Tho Bilent Parmer Ask for
4 sample copy. us.
THE GLOBRE MACHINE -ﬂl'l'ﬁl“'mﬂ' Co.
3510 Hamilton Avesns, M. E. Cleveland, Dhio
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I_-TThe Electri:Washer

and Wringer

can now have your washings done by electeicity,

Tha 1900 Electriec Washer Outfit {Wnasher, Wringer and Molor coms

plete) doos all the heavy work of washing and wrings oot the clothes,
F Any electrle Hght current furnishes the power needed. You conmect
up the washer the same way you put an electrle Hght globe Mato i85 socket.
Then all there is to do (o start the washer is—turn on the electricity, The
motion of the tob (driven by the electoicity) and the water and soap in tha tob
wash the clothes clean, Washing is dooe guicker and easier, and more thor-
oglhly and ecopomically this way than ever before,

Barrania will rw.mrrkqﬁlpﬂ— Ary Lilla will b paved —clodhes will last twlos
Jong—whers thers 1s o 1380 Elecirio 'uulm:r o o the washing, " ne
Thess washers mve po mach work sod woarsy and teochle, thad thoy sell thamassfrea.
This is the woy af if-=

W whip you an Elertrle Washer nnd prepay e freipht.

Dan tho washor o month, Wadh your linens and Jsces—wnsh yoor blonkets snd
quilts—weah rour rog.

Thes=when the month s up, I yon, nee not convineed tho wnsher is all nﬂﬂ—
don'k keep 1t Tell ns yoa doa't want (s washaor soad Lhst will sstile the matler. Wo
'u;:lﬂllum ansthing for the use you have head of it nd

& 16 thie smidy Wisher cutfit thot Soes gl the drsd af th 1.4 hid ik
Fligd r'll.rf-'lll'n—ulrl.'::.l:t'u;“;'mm -l.'n':: :n-;i“l.ﬂ.r—-u nal kEIIr EWIEMWEMnhHL
mﬁkﬂﬁ'm-hl:! Bk tolls how oo washers ars meds and Bow thoy work. Bend for this

By

Dog't misrt ] in life to drosd of waah-ds 1 wnsh=lay trembiles
with M'n';n1urmﬂ:,“tgll; I;H.Ti.;rlue-:l:?l.n “‘uhr-rﬁlml Wrinpor :hﬂldu-r un:r'nuh-l:l.u
Lunlen—sava yoie eloihes and monsy, and keop your servanis

Write for car Wsher Book ot cmen. A3 piss—

. Wirlnging The 1% Warher Co., 8183 Henry Steeet, Sinphambon, N V. (0F pou Hve ia
Canads, frid o he Cangdedn 2500 FFirsker Coo, 355 Vorge Siverd, Toronlo, Oni.)

DIAMONDS ON CREDIT

20% Downj; 10% A Month

CUTS i
Evary customer 15 protected by our wHitten guarantsoto U
retund his money if hisdealor can duplleate our dlamond ﬂﬁ ,;"w’{,ﬁfi'l‘é*{ﬂi'f Eﬁ&"k.?ﬂ%gg H

at our prica.  ‘Write for Illustrated Catalogue Ko. F. M. & ADVERTISEMENTS. SEND FOR SAMPLES

J. M. LYON & C0., 71-73 Nassau 5t., New York City ACME ENGRAVING CO.

IBS WASHINGTOMN ST. CHICAGD.

BARODA DIAMONDS | |[BEWARE OF IMITATIONS

R Kot Pllersare beiag mmitersd. 18 100k e Kinjere
S0LID GOLD MOUNTINGS This, bewever, doss oot maks them Kirin's.
"-.. Bland sl e d (1] inwisa Be
B, St et jut a0 arpar sl Set | | SAUTION fob i, n e
yl Biog Gaupge Inoloded Tor 5 Swo-teml alampi. :I v #::“{l'" ‘-::h x‘:‘ mm:

'||l|-ﬂ-lﬂuht- '11"“. Hﬂ!u—.“"—ﬂ Elda's  Thef are e prosduo of yours af

TIGHTHECE AL A F Pl 1hE Lk g Lied

MATHIAS KLEIN & SONS 96 jr, vas BURER a1

MELLO-TONE

| Attachment, a great iImpeovement. for thoe
TalKing Machines or Phonograph.
Predluces tomes patural, Eliminatea nll
meetallic gonn dsand biasts, Fogulates and
neelbowa the Gene,  Cap Be pdjasted whiks
machlne 18 piaying. Gos 16 the hor,
| opens and shists,

Retail Price, $1.00 Each

GROW MUSHROOMS - DE'r CO. i Springfield, Mass,

For Big and Guick Frofits. P“ Zz L Es mﬂ_

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

WRITE POPULAR MECHANICS

I can glve practicsl instroctions worth many dols
lurs T Vaoil, Bo astier what v uurui.'L'll:ga.'ﬂun l=ar
wherse focated, pet a thorough knowbsdge of this

ing besiness. FParticulars free. JACKSUON Made of polished steel, flne :ﬁ:l‘.&t—plm
mji-.g{lnu““: A FLA, Sedd N, W nnid entertalner, d, with gecret solutlon, 10a.
A¥os H-liﬁ,ﬂhlﬂlﬂ: iy sstarn Weatarn rﬁm. ' ki, Depi, Bk, 'I".nl.. Minn.,

Plegee Mendlon Populor Mechanics
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A
Valuable Book

JUST OFF
THE PRESS

FPRICE 254

ANMATEUR

M
A. Bl]l]ﬁ?}

[0LDarYOUNG

A0 TRe Fo
ma e tidngds
WI[I"EHS(TI‘UIJE&.HT -
UNDERSTAND IT

R primled Feosrs
FORLULARE MECHAN|LS

]
(= = N ]
—

POPULARMECIANICS |
COPYRIGHTED

174 Articles
165 Illustrations

Tell how to make hundreds

of different articles of daily
use. Very inferesting for
boys and men. This book
shouwld be in every American
home.

WRITTEN SO0 YOU
CAN UNDERSTAND IT
Price 25¢

For sale by all nexwsdealers or can be
erdered direct from the Publishers—

Popular Mechanics  Chicago

2‘ Detroit
'LﬂglﬂE

#larld wilhosd emnkEizd; T E4-7.10 L. P. Propor
|:|u:a.. valves, speinge o speocks Kishake prices.  Cylins
ly 4 moviog paria, Al Rl:rll.l.dj.llﬂm.l
h_‘-'-:rn" Teihe Ll proand, Cosnk
Bitted, For ahiads  dro
fooged  wissl,
il
raacdy 80 akip

SEND FOR

Seu;i far
teatimonials FREE

DETROIT ENGINE WORKSB

1271 lefferscn Ave., Detroit, Mich CATALDA.

_ =
NEXT FEW YEARS WILL ECLIPSE ALL AGER IN

INVERTION,
Ey Edward B, Mssre, Commissioner of Patents.

The ape of Invention haz just hwaon o dawn.  Tha
acesmplishorenis of the lase half-contary, while nearveloas
almost beyond conceptlon, will net bein to compare Wil
what will e done In dlig next Balf-cenlary,

1 Pase 1his concinsion gpon g Jdeldnile knowkhslge of what
I= bwing dese ot present aml oo u.p-jln'l.'lnll'ul of the gpreat
world soope that ieventlem 8 pesamlng.  There is no evis
dece of a wanlog of lnventive genlus, while greater stores
of  knowledge, better traioed honds, and Botl thess In
vaslly greater numbers, aoe heing 1:mu5h|: to Lear in the
feld of imventlon.

The mumber of patents appli=l for asd (he nasbed
granted af the patent oflice 4L vear were grepler than at
any time In ji8 history. With the Inereased nunber there
g ne decrepnse in the fodividanl imporinnes=, but mercly no
eridenee of increassd Indesteial activity that demapls the
nrileles poiente

Thiere: are peeriuls of activiiy and depreszkon along oer-
talin Mmes of §dosicial art, Bowe years apo we hpd fem
men ol woark om Mepeles nlompe, while now one mon devoies
Bt hall hiz tlme o them. Elght men formerly worked
v reapers, whiles they aro 2o bearly perfocted ihiat but
thres &re &0 engnged,

This dogss ol ean, howerer, that apy line of mochi
= evedr Bade =¢ peecfect that oo fortler bnventloss wi
folluw, fur there are 3 mony pabents issued today for (e
Improvemsent of plows a8 oot oany tlma §n (lse history of
i world, amil the plow In the forn: of 8 forked #lick was -
among the flest tocds Bpvents], These are, hoeweves, oef-
}:ill limes of greatl activicy b presenl amd o the bear

Ture.

Elecirlelty offers an unlimited #eld, nnd the noember of
potents benring opon it 1= withoot end, while the Hying
micking 12 Lot bBegioning to show LI:H passihilitles.  Wiee-
leag felegraph anil feleplong ara Jast Delng beard fram,
while al any thae g |:|:h-|.'l hazie peinciple ke thal of the
Iilu'll elephone may be discove that will opsn up hew
vistnn,

The Invenlor of todny I= n different man from the long-
niredd, ercntle penies of & genemiion nge.  He B s mearly
all cnseg on inventor by professbon.  trained In the hest
technleal selwools smil devoting his Bfe to tha ereation of
ey things,  He @=, above all, o practical man of afalra,

T peaple of the Tnltedld- States have galned more Than
an® wiher natica Trom fhele inventlons, Tlese have o@-
ki them G0 enier i markets of the world and force
ot evanped Ltk in |||a.||.|r graides of machinery. The patent
Inws of this eountry have been n grester proteetbon to
the Inventor thom bhave thoss of any of fhe other nationg
el are helng whlely adopiel.

Treathes for the proiectilon of piteats afe Belng nnl-
vereally adoprted,  Huch treafies ame pow Belng  arranged
iy the atate depaetment with Chinn and all the nations of
Honth Awerien.  Jopan f8 bt just fimding that her people
have the some Inventlve mlnd that §s shown In Amerien.

The awakenlng of oew minds sml pew natlons s golng
te bElng en renewed actvliy aml competition, and matiees
whill go farwnrd nt n still greater cote. World®s falrs have
o mack o miks thig actlvity world wiide, aml the
proikl=e 18 that aur ehililren will v Ik 4 world that we
wanld nol resognies, —Chleago Jonreal,

Geisha Diamonds

‘THE LiTEST BCIESTIFIC BISCIVERY

I?Ih:!pdm. l[il.'!'I.:lL'I:Ii.. 'hlnu.u'tl.l'ul. I:l"un:'l]Ilr:l:’il'l|
t nl the genabns, g [ A
ulili“u‘puﬂ?! Ome twengieth the eapa
ek frec with privilege of exnmins
For particalams, prices, sto., addnes

THE R, ORBGD MFQ. & IMPT, CO.
Dept. H, 52.58'W, Jackson Boul., Chisago, 111
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Refinish Your Furniture
Woodwork and Floors

- of all wood, Johnzon's

Prepared Wax for polishing the wood and John-
son's Electrie Bolvo for removing old finish, also 48-
page color book giving instructions, See offer below.

Johnson’s Wood Dye &

7 o purpose of properly and permanently coloring wood.
{c‘rpenctrates deeply, bringing out the grain of all woods, greatly increasing its beauty. Qur

ood Dye is entirely different from colored varnishes, oll stains and other finishes offered for
this purpose. If the color s in combination with a wvarnish, oil or finish, or the color is applied
over old finish, the wood cannot absorb the color and is simply coated over, not dyed. ood
that is ]J:I’ﬂFﬂ']}' and permanently colored always absorbs the color. JOHNSON'S WOOD DYE
can be easily applied, dries qui-:’.l-:ll:q-' and does not rub off. It should always be applied upon the
bare wood, followed by Johnson's Prepared Wax for the most satisfactory, art?gti: and beau-
tiful effect, but any other finish may be used.

Sample of
JOHNSON'S W00D DYE

For refinishing furniture, woodwork and floors, Johnson's Electric Solve will imme-
diately remove old finish, leaving the wood bare and clean ready for the dye. Full instructions
given in our booklet, *The Proper Treatment for Floors, Woodwork and Furniture.™

Johnson’s Wood Dye |

“«For the Artistic Coloring of All Woods™
I8 MADE IN THE FOLLOWING SHADES:

Mo, 126 Light Oak Nao. 128 Light Mahogany

No. 123 Dark Ok No. 129 Dark Mahogany

Mo, 125 Mission Oak No. 110 Bog Oak

Moo 130 Weathered Onlk No. 121 Moss Green

Mo, 131 HBrown Weathered Oak MNo. 122 Foareat Grecn FAZ
Mo, 132 Green Woathered Oak Mo, 172 1lomish Oak

FREE

Moo 140 Manille Oak Mo, 178 Brown Flemish Cak AF COUPON

5. C.

By mixing two or more shades any colors may be obtained. To lighten j

use wood alcohol; to darken add Flemish Qak No. 172, F, Johmson &
Half pints, 30c; pints, Soc; quarts, B5c., at your dealer who sells paint.

o Send today your paint dealer’s name and
FREE oﬂer 1ec {coin or stamps) to pay postageand ’
. wmpplng;nd we will forward gamples .
of Johnson's Wood Dye, Johnson's Prepared Wax and John- I

son’s Electric Solve.  a8-page color book “*The Proper Treat-
ment for Fleors, Woodwork and Furniture” sent FREE.

S. C. JOHNSON & SON,
RACINE, WIS. ST
[§ mr H,.’md Fiﬂﬂﬂfﬂg :ﬁﬂf.hﬂfiﬁff." ..................................... T

Racine, Wis.

Please sond me
FREE as Imr yoar
offor, enns of Johnson's
Wood Drya, Johnson's
Prapared YWax, Johnson's
Elpctrie Holvo and 45 -poge
instruction ook for whish I

pneloss 100 Lo pay postage and B
wrapplng. My palnt dealar’s nama

Plegse Mention Populor Mochonics
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Start a Moving
Picture Business

In your own town or for traveling exhibitions.

POPULAR MECHANICS ADVERTISING SECTION

Most profit-
able business for small capital required. Henk outfit if you

can't afford to buy. We sell or rent Moving Pic-
tures and Machines. By our special plan it ia easy

to start and run euch & lucrative enterprise. Has enabled many to make small fortunes in a few

montha. "Write for Particulars and Terms,

GLOBE FILM SERVICE, UNITY BLDG., CHICAGO

“GURE YOURSELF
BY ELECTRICITY”

New Book —Illlustrated from Life—
Sent FREE to all who write.

rité to-day for oar miw Free Hook — @lare Yourself by
F:l rleliy = —Tllnstrated with plistos from life, Bhows how the
nrrHu Fatieries cure Hheumpilsm, Nesralgin Lam
Headache: Insemnla, Conatlpatleon and all nerve pifections
dipenscs arising from sluggiel cireabatbon; also how they sfford

electrls haths and beauly mossage witheus cosl af bomao,

EXPRESS
PREFAID

Evney Homp Shauld Have 3 Homs hll:m
Wesend cur batierie Fropalbd withoat o cent in advasos | prioes il

wnd wp) and allow 1060 DAYE' FREE TRIA L. Write for cur Beol.

DETROIT MEDICAL BATTERY COD,,
ago I-Jntlu Bidg., Detroit, Miok.

LEARNED EY ANY A AN OR BOY AT HOME.
Emsllicost. Sond to-day Be. stamp [or particalass and proof.

0. A. Bmith, Foom 623, 20400 Knoxville Ave., Peorla, 1L
Penall Pistal: Exdoslvely s

1 for delense; mipsal pocket
-Efgr':“l pernbnetion arsinss hsld-
ey 33 baliber. $1.50, prepsld,

G. 8. Wabbar,

Bax 570 CHICLRD

Every II]‘ His Own Toymaker
Eu o ?ﬂl over written, ‘Talla
St Mo s B 10
ﬂ‘mh EiEd, ELH:-H, BT, l-nni.nctllenl
mnd mmhlanl% p. fishing 'I:-E‘-hlu.
rustlo ot nstrnt PEEY
Saly 10 cents, poatvald, § for 95 ektd,
WESBTERN FUIZIELE Q0.
46 Panl, Minn,

WAITING-EOOM FOR LADIES IN A HOREE-SHOEING
F.—Amn enterprisiog  blacksmith In o small Peoneyl-
vimin town has adibsd 1o lils hofse-shieling esrabdishment &
comforiabkle and well fornishe] waltbiog-reom I wlileh
women can rest &l rend [he lafest magasines and Dows-
paeers while the horses are belng ehosl. The roean b= fur-
mished, not with the trnditionol foroltoee of meost waliing-
resEnd, bob o far as poesible with prodoctions of s awn
art. In the ploee of ordinary sears and safas (his Ingeplous
smith moanied o Bensber of his bt aphoeleterml corrbage
eeats on Flding #priongs. Amn open freploee, discharging
jmin the same chimpDey ns ks forge, waroes fle  Toom.
Hefore It are artistieally fashiosed amdipons, and on e
willa are many approprlate pictures, among which s “The
Village Blacksmith,” framed in Camcilo twlated Lron
bars, —Dlackemith and Wheelwright.

e e

THE DIFFERENCE BETWEEN DIAMONDE AND RUEB-
BER.—Acconling to an Engllsh sclentlst now in iliis cvon-
try. Europe = making o great fuss sboni monufaeiured
dinmonids.  ““They sevin to forged thot the MO0enE o Ted
dinmond s manufactured the goose that layed the goldem
epg s kiled," says the sclenti=t,  “When dlamond dog
follard Becolne Bo Wimerons (hal S0yoie Cal Weal  Thenk
dlansoidla will no lenger e valued, 010 B0 §8 possdble fa
mapulnpetare dlamonds 8 would par the mine ownere (o
buy op the formuola no motter whnt It cost, aml it wookl
pay the men engaged in soch experlments muoch more (F
They woukl taen tlielr energles o dizssovering 8 mesns hy
whilely rubber combil b neanefacinesd Instead. If we eounlbd
make p Fuliber &8 goml s the prodiset of Afrlea we wonlil
Benefit the whole world, KEegordlessa of every eoTort Lhe
pupply bhos foiled to keep up with the demand.'

& &
W

GREATEST LUMBER CUT.—Thess flgnres glve some
Mlea aof Bow wasi B othe lember linlastey asild how geeat
fhe depaml for e peeducts, More fimber wae cal in (he
Umbted Biates lasl year thasn In o any ather year In LA
histoey. The eEorngus amainl of 37000, 756,00 Tward feel
was proddoeed, The mill yalee of which was $6831,151, 358,
Brsldes the board feect prodectiom, 11808 560000 shingles
W fneed ot n waloe of $24,150,000, aol 3,510,507 000
Taih, valued ag E11,800L0%70, It 18 safe te say that tha
present aopmual lambser cur of (he Tnited States approxl-
muotes A0 0KHE L0 Toeed, aod that e toigl walue will
not fall wnder E500, 000 HHE

The reeord for the rear shows clearly the poassing of
white piee and cak, ope the greatest softwos] oml the
athier 1thée greaieat hardwoasd which the forest has aver
prown.  SBloee 1550 ghe eéal of white pine hae fallen off
more than #F per cent, Tl-lll'll.' that of axk has fallem o
more than 36 per cenl. Today l.'ll.v.'l'-'r |l|.||l: Tewds all wotber
wosls In amount eat, while Douglez fir comss secon
Hinee 180 the cnt of Douglas fie bkas pereassd 154 pir
oent,

A eompariann  of the Iomberpeadacing  atated  shiwa
that simee 1804 there have been many changesd in their rela-
five ronk. Waehingion., which then siosidl sixih, oow
leadts, while Wisconsin, which ¥ yesrs ngo led all others,
la noow thind, Im the same perlod Orogon, Loallnna, bis-
Bleslppd, Tdaho &l Cslifornls made geeat 8irhles a8 Lim-
bir prodicing #tates, while Michigan, Minnesatn, Georgla,
Kentucky, Tennessee pnd Missourl fell of 40 per ceowt.

——e

PFROGEESE IN WYOMING MINES —Hemry . Dereber,
Htate Geoboplst of Wroming, hns compiled o psmplilet ons
Tiled “Wyamlng Mines,” whish glvee o elear &l ooi-
@lae smpmary of e copllitlonsa ond peogrese Inm the cop-
per, gold, plaser, §pom, ashwedtes,  silphae,  &fone, |:'|!|:|.|E;|
ﬁilm'ru'lrl. gravel, oil, palnral gas, angd eoal iodosteles of
iz state.

cli=aamo AGENTS

ELSILY MADE sl sy CLIOHT=
$100 A MONTH =V St hilhuratens

and Jod tll'-blllltl -:nl miter,  Juatithe right thia
f"m - TonLT Jl’-:rl' ageam’ l"rn-:‘.

e o TR CETLENY 0O 40p Wendel] Streer, CHICARL

il ey ey iy Pﬂ:kﬂt Battery Ammeter

walliky, thus insuning conlinesd secaneey.

thiat nGestes oorrectly,
wmpeses, arn conbmlled by & e phospher-beonee spring of bighst

The rendinge & sur Inskremanl, 0 o 36
Bt B8 the siee snd weighi of & weigh,

THE E.II:EE:I BATTERY VOLTMETER 0 to 3 volts in 1-10 divlsens.  Ti conrTenbant and practical.

mmmﬁum.

He. § Peat Office Sguare, hinss.
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You can figure it in 10 seconds if you use the

Fractional Adding and
Subtracting Rule

A waluabla invention for teshnical men, en-
gineers, draftsmen, ofice men snd all mathe-
matical workers,

JUET THE THING | Thet's what everyhady sirs
abowt i, This rabn B entirely precticel amd absolotelr
Infallitde, Very sime in constrection and ensy o mis
Blpalate, 1t resdly oommends Aself te the nser. A few

mimen ks practice will enabla yoe e kild oF subitract sny
combinntlon of fractiofs with perfest acllity ngc eaese,
We absolutely guaranten the rigle 1o be eorpect mnd prae-
tical in every vay, The amoant of e saved alone will
pay for it very quickly,

Send for circubir nnd descriptive matter

Burgess & Sanerberg
S06-407 Eortlander Dldg. .
irand Hapids,
Blfich.

THE LEADER

IN NAME IN QUALITY

&10 H. . ENGINE 1

The Non-Vibrating “Leader”

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

Three years shead of its necarest competitors

Write taday for Catalog
It will be worth gocr swiils

THE SINTZ-WALLIN CO.,
284 B. Front Bt., Qrand Raplds, Mich.
15) Mesaan St., Mew York 380 Carcmdelet BE, New Orleans

KOETH'S KOMBINATION KIT
Made of tempered tool steel by expert workmen, highly pol-
ished, strong and handsoma, sontaing sixteen distinet tools
and only one st of handles for them all, adapted to the
needs of the masses, If your dealer esnnot supply yom we
will for $3.50, charges pald; money back if not aatisfied.
Catalogne for the asking.
CURRIER-KOETH MFG. CO,,

Coudersport, Pa.

DON'T WEAR A TRUSS

Bronks® AppHanes v s new seiestl-
fic dlstovery with sutomatic slr cugh-
loena that draws the broken parts to-
ethier aodd binds thean s von wonld
A broken Hemb. Tt ikeol
firmly and comfortabir w
Ellps, alwaye Hght and cool and een-

S

withist chaflng orF hortier. T makn
1Tt Four mveasnre gned seand It o von

w T B
£ i 3.:IrEul‘ m{ﬁrﬁ Eu.d. 1T to ¥ —yom
WAL IL—R ¥ T
vou send t oeek to me and Twill relund sour mr.rxl . !%lw !TEH'
or any regpansible cliizen im Marshall w‘.lﬂjhll. youn thnk ks the way
I dio buslness—alweys absolntely on the sguare and T have sald o
18 [ TE e, membier,
thongands of people this wey for the pass 6 ¥ He br,
1 use no salyed, o REENess, e e, oo fakes, T jost give yoo a
BEralght buainess deal it & reasiniable pries,

C. E. BROOKS, 7161 Brooks Building, Marshall, Mich.

wtely holila
e o

fiermus Lo every movementof th nly

00 Astrict guarnstion of aatlsfaction o
mineF Pefumbed snd T Live put my
price ge low that anylsly, tich or
It. Eemiember, T make

Opportunity

Te Sscura a

Pewerful, Speedy, Dependable
o Z,4or b HP.
Two Cyele Marine Engine

We hare mmu;'ﬁiuwhmﬂ tha

entire plant of the (lalr Motor
Co, and offer @ Unofted nember of

¥, The Famous Little
&= Skipper Marine Engines

at very Interesting prices. Th

: are pelling rapldly. 'The price w
by [nGreased when the present Lot 1a

Eold. ARK [or Ostalog T'. M.

Gray-Hawlay IEFE.‘ Co., Detroit, Mich.
Gray Mufllera hu‘b::nuhunm,r:rﬂm, Font-Pedala,
Feeam and Alr Ohime Wihistles, ote,, obe,

A Rare

we want acents 91200 PER YEAR
FHOTD KENIVES
OF QUALITY

oL % s

4]
;_ Tﬁ& por week steady. Havor steel blndes tend,
i&;ﬂﬂ auy pholo, names oF emblem under the transperent
haoto of

han Excluslve territory fo ngents. Wrilte for termas mnd
b mdscames pocket sample casm.

h CANTON CUTLERY Oiv, 1394 W. Dk Si., CANTON, GHIy

The Never-Lose Tlamyp [# eacily sdfeitsd 4o 85 any ruls and b slwuyy

ks lake or give up yoar ruls instandaneonily. Every meckanis
shzuld have ono of thess vory neefol ssticls, which we sand io any sd=
dress o0 Fotelphof 18 conla,  BONEY HACKE o dissstisfed wikh 5b.
flaby pnd Coonky Kiphts far salo by ouf aw plan. Wil

Mr. J. T. MOYER,  ::  Milford Bquare, Penna. |
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do this all the times—have dons it for
16 Fears., They hateh strong and
healthy chicks—chlcks that live
and grow. Every Ilatest lm-
provemant — pateated hot
walsrplpe system and ao-
tomatic heat regulator.

The best machine,

elther for Besin-

nors of for pro=

fesslonal

peultry

tells you how

to make more

money out of

poultry. Marvel-

ously complete, with
beautiful color plates,

and worth dollars 'to
those wsing Incubators
Sent Free on application.
A postal will bring it.

. G.SMomMAKER | ot

— —

HOW TO EKNOW AUTOMOBILES
ks illesdreied Bookiph soniaining 1080
dilrtinpaishing feasires of Autommonibe,
anabing fou ke snd naing any
malar gsT B |I:'h1:. Nriaf, comelss |m:|.
W thie preak; thes whales subjes
wugkly covered o svery dekail, I'II:hn'l
testlin vmlels aod sodarvesionla  svar
offarsl & publicatios of similer hamo-
far. D cants by msil, Pealags prapaid,
THE AUTOMOBILE FRESS
1429 Masonie Tampls, CHICKE0, TLL

v I ﬂ "H E&E Dranghilng Instresent com-
q - 'Inu- Euaip.luu Pratructor,
Four vasl pockel, lm-nt fal, F: ot Llum I:rrll.
Slnd- hrrl'l mew. You :.....-E' ﬂﬂr

RELTY I.lmlm’lﬂﬂ COMFANT
b h Depd. B Mnchetar, H, T,

'.-'1 Gradosted In
TP ER- (LT 8

PP AP PO A lt ‘l

TO OR FROM COLORATH, CALIPOENIA, WESHING-
TN AND GREGIN., Wrila

BELINS EOUSEHOLD GOODS C0., 551 First I.lfllhlll..

Gas—Gasoline—SteamEngines
“Wito 3 H.P.,
BROOKLYN MACHINE COMPANY

HED‘JEE“ RJ‘.TES HOLD 1"-::'-:;.2 %

AZ4 Gatss Aveanises, Brooklys, N.Y.
SKIDOO! ¥7;in:

21 3 M. P. Bare Engine

Bwillomit, mmoal pewarful, aflciant xnd
ralisbis I-Cyole anging of 158 slie on
eiflh—exiliraly paw dmign, Improved
and perfecied !rl wrery detsil=makes
L!bh! Iikle lsineh from an oedlnary
d-l:rlllln{ﬂl alnen I'!HEL.

Ba]lﬁ hhMﬂlﬂrﬂu_ \o" Detroit, Mich,

POPULAR MECHANICS AD‘F'EETIE]]I’G SECTION

GLOBE INCUBATORS
100+

EUE'IENE DIETZGEN CO.

| Manufacturers and
DRAWING HA.T!‘.I.IAL! AND

SURVEYING INSTRUMENTS

151 Monroe Bt., Ch :lwm E. ad Bt., New Tork
14 Firsb BL., Bi.nE‘nn: 15 Common B4., Mew Orieans
0 Bhitar Er.., Toranlo

1 Hmfhmimf‘.mnppﬁmlm
ISOMETRIG PAPEI.

R-U Rteas ELECTRICITY
Eaaiita .50, - JUBME Bet (o, ﬂ T Tnebramnsta oo, e eiec

s, addies PALMER ELEOTRICAL INSTRU MENT
0., N.W. cor, Filbert and 58th Sta., Philadelphis, Pa.

HOW T BREAD FLANS.—Charles G. Peker I8 tlse su-
thor of & hook enilibed “How e Head Plaps,™ which
glves & &imple and practleal explonation of the meanlng
of (he varloas lioes, marks, symbols pod devices osed on
arl.hlLtl.!url!I mtlnﬁﬂdﬂwlnm. sp thot ther cam he cor-
rectly I \'.I:II'H:EIII:I:I

A FLOATING l::ll'l.rHEH_—'ﬂu: Rtew, Laouks Ives, of
Eagland, wha has taken charge of the Misslus o Sea-
men b the port of Newenstle, New Sowth Wales, has been
inwvlled with n steam vessel for his work in the harbor.
With this vesael he will steam from ship to ship to presch
Hnﬁnu tn the ¢rows of minlager In ease of e or
troa bl

AUCTIONEERING BY FPIN AND CANDLE—

The old
enalom of easlog lomd to the bBlghest bBhdder |h§ the nid
of & eandle aml pln 18 =tlll belng obeerved ot Vodmooth, =

villa between Hending apd Newborg, England.  The
candie is lightsd] and o ple stoek info it. Bhis sre then
calledl for wpgil the pin, owlsg to the softeming of Ghe
canmdle, draps ouof,

EUVENED BAFNE MOTE A CURIDBITY.—Among the
@irlim presetved o the Bank of Englond 18 n bank note
that passed through the Chlesgo fie. The |1
consuneed buot the nsh held together, and the HnEIh
quite Feglhle. It is kept carefolly under s glass »
hank pold the note,

Start a Concrete Factory

A I imyeatment El, mil a
":E Wt furnish the machinery snd beach
you thi entive busbnoss,

Make Sidewalk Tile During Spare Time

A B1500 cmifit mnarﬂ o prodit om #mch haor's
Iu:;. Hig Efmu I F'] n]m:u:l'un'r. ?ﬂl:
nr =umy [ 8:L ] 1
tncloded for 250, “foamerite hew

Queen Ciiy Brick Mel. Co. Tra.ewm cisy, Hick.

HAIR GROWS!

when ouF Vacuum Cap 15 used a faw minutes

dally. %n:ﬂnu -ﬂﬂm Fﬂﬂgg l.‘-ﬂﬂnl ak u&l{ﬁ::-
alr, eures dandrof, A post —
trated

MODERN VACUUM CAP CO.
gtz Barclay Block, DENYER, COLD.

Be Your Own Boss/’

ETART AL MLIL ORDER BUSINESS AT FOME, Devols whels or spars time.
Wa iall poa hew. \'u-,- n-d. prafin, l"r!lhlll' furnished. Mo esinleg
wazfil propoabilon, Writs &b ones for oor CBisrtar snd fres

F. M. KRUEGER Civ, Hl'lfﬂhIlIH. .

Please Wentlon Popular Mechanica
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SECOND SBECTION CLASSIFIED.
This iz o condimncoiier of the closaified ads,
firet section classifed sce pp. 21 fo 25, fnclusive

Far

AUTOMOBILES

FORD RUNABODT OWNERS—IML'T sWenr ny  Imwdre;
arder oee of oUf @siikitator anffife: any o con et them
on with oor careful Instrictiobs. Youkb Leoibles afe embil
Frices wpon u]lﬁl]-:ut:luu. Good  propeeitlon for pepalitnen
amil Earages. ‘rite today.  Aufo Kebullding Farcte Co,,
5T Frapklin 85t.. Newnork, N. J.

FUR SALE, AUTO 2UMMLIES—Magopetos for Fosd rnin-
sbonts, with fall imstructbons. Mo batterbes.  No troablde.
Aute Hebulbling arts Co., 3T Franklin &t., Newark, N. J.

it ATUTOMOBILES—8acond-haml, clossdl oot at onee;
meotor gears pud parts,  Bend fof bacgaln sheet girjees; will
sarprise rou.  Write today.  T. 8. Culp, Conton, Obje,

FOUTR-CYLINDER Tight dellvery treck, W Stephams-
Duryen d-evlinder towdoe ear, $11006: While Zteanser, Tull
equipmeert, #8500, Buoonlng genr complels with 0% woel
wheels amil Ml tiees, #3005 Goodson magnete, £33 Apple
dymames with govermor, ®1,200; transmission gear soitalle

fr & ta 5 tom track, £206: about M ofbier horgnlons In see-
ond-hamd nutoE, Write for any make Fou want and save
mozey.  A. Trabold, Johnstown, M.

AUTTOMORILE BODY AND BUNNING GEAR for ron-
nhout, with top, lampe and born; goml a3 new, 875, E. G
fmatend, New Philndelphin, Ohle.

MOTORCYOLES

BRAN NEW Oiver or Willkkms typewrifer nnd some
pash for ol motoreycle, Indlan peeferfol,  Glve moded,
conidltion and differepee waoled.  HBox 635, Ligsolnton,
N, C.

FiIR SALE-=XNew Cortieg Z-cylluder 5 hp, mofor oFcle
engine, half price.  Hates, 251 Gek St Chiengo.

Fillk SALE—Two Indinn motor eyeles, with new G, & T,

1

tipes: bate meodels nnd in fioe ecooslitbon.  Wrelte for por-
tleulars,  Kempir |-|4-|_u.lr Company, New MAlway, ALd.
CHIFKINS AUTOMATIC chonge speeil puiler™ for motos
evehes,  Automatically redoees genr for hills amil =and.
Fite all motors. Deawlogs aod prices, sdilress Advamos
Hales Coo, S5t Maul, Ming, _
BMOTOE CYCLE, NEW-—Hps Leen ran bess than 206
mlles; machinery G perfect condition; tiees mew,  FIfatb
cheek SHY tokes 1L Earl Sevizon, Dox T8, Coostanlloe,

Mlch.

SCONSTRUCTION, Munn vment nnd  Cace of  Motor
O DWW In:-]:!li-t aluable to any rhder, indispen-
1o s Baginmer, |'.'.|'|'H polnters to thie prospectlve
buser that will =ave lm dollairs when selecting & Mogor
Crole,
Bules Ci., #t. Ponl, Minn

—
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BIFE AUTOMATIC HYDBAULIC RAM, pumpe water
by  water-puwer—noe  ottentlon—po  cxpense=2  feet  Tall
aleyaies waler B0 feel, ete, Guaranteed, Catalogue FRREE.
EIFE HAM Co., 2131 Triolkty Building, MNew Yok Clir.

FOoR SALE—Will sacrifee iy 5 bp. fve-passeoger towrs
Ing ear; nlse rumobowt.  Everyihing complete.  Just Leen
tircughly overhaopled. 25 Chippewn Falls,
Wis,

E. Spruwis 8L,

FUR SALE—Patent “'Color Photography™  Process, .

Ispnmonm, 585 Hergen 86, Newark, K. J,

CASTINGS AND DHAWINGE for the twentiedh ceniury
Veddalip, horlzomial kigh speed shilg crank ®edam  eagioe,
37,00, Ciecular A, B, K. Wieks, Bridgeporr. Conm,

—— e

KEW HEVENTEEN Jjewel Elgin swaleh, gold hondlng
case, flue gold fols, £15; cosi 225, New BEidlson Phopopropls
ontit, twelve reconds, £ cost $385.  Eroest  Denmose,
[ramwille, 1L

FlUH SALE-—=3ltchell Satoreyele, 1idghp;
shope and the ronmEigg comlltion  gaaronteml,
2alk. Tles, ]‘i. Rl 1,

WE HAVE |:|':'1.i!||-|'l lw.l_lll'lll:ll !|||||rr5|_lu. 2 fo B owaliE, Wrelle
for pactivilard,  Vietor Blorage DBaliery Ll.'l.r 10545 W, #Bix-
I.l.'l.':||1I| ‘-'E»L.. l.ll:lln.;l.l.

fire= I goansl
Frice, anly

‘"'- "'-url.l:l li.lH:- 8l Coldwater, Mich.

]"Illl: !'.-.’.IE—[ il Mok ]Hmt'r. 1'1|:|n-ll for frem. liraes,
wimnll, ebe., EBaries, No, 4 complede. Choeck ond foll set tools
go wlih 1t. A grest bargnin for some one.  Adidress wlil
atnmyp. H. G. Elaier, Chicogo, ko,

Filt SALE—{pstings
i 28 cramkzhafy, A

for 2evlimler wertleal nElor,
I.I:.-I'«'Il--l:'i.'l.. erlindess and walves are fin-

Pabied, pries H'il. pix cente. 1. A& Pixler,
Marcus, Iown.

Fiilk SALE—Launch patterns {(Brooks), Moo 7. Addiress
200, care Popular AMechanies,

SOLDERING ALUMINUM-—1 will sell you my own
gnaeantesd formuln for making soliler for alamioum, oF
solilerling hraes, copper or leon o alamivom,  Price, §1.
W, O, L-n:.'. Hm]-wh-r. T,

I'TI]]. EAT I‘.,—E||..ih|!|| '|:|.I|.,|'.‘;1||u..|l plicnggEaphile cosrse cof-

plete, graphopbops, Fedonls, amd fext books,  Cosg Sk
Priee, ? t. T. Webster, 48 Trizpgle Buililing, Roch-
gster, P, ¥.

FUH SALE-Two hp. wveetienl stesm engine, or will
exchanzn l'nr' on= hp, sintlonary gasollne engloe, H. .
'Illl.ah-1'-'lll. 2205 Fifth Awe., Terre Haote, Tnd,

FiH SEALE—Launch 2xd'd”, d-cyllnider englie, 16 b,

guafantepd speed 18 mlles. e l&iknsh 24354 -I-". -0 Nimiles

englne, ppetd 1% illes,  Bodli nearly new gain, For
partbeulors, adidress A, J, Tooley, EII]dTFlIIHT”:II.' M. Y.
HIGHEST GERADE alarm cleek, Hell oo back, PiI|111-E

lever. $1.00, prepald. Baboock & Frost, Dox 201 Chlengo.

Filt BALE—Twa hp, uprlsht engloe aml siler,  pew
. amE e .
Beat prepald for Zhe sllver ot stamps.  Advapce fines in boller. engioe In good repaic. Price, 260, .
Lloyil, Sterllng, Kan
BUBINERS OFPORTUNITIES Fill SALE-—<Lasanch patterns {Brooksh, No. 7. Adilress
20, care PPopalsr Mechandes.
1,000 TO B1000 YEARLY enslly made Inm real esiatle FidiE BALE—ime Fnirbanks-Morse pas englne, & hp.,

busliness; oo capbial reqguired; we will feach youn the basl
nrss by malll -'ﬂilul-lllll tuu F I"I:'I-n'l repreEentalive of leadllng
renl estate compnny, VEEl with yo readily saloble phopee.
tles, co-opernle nll: HETL I EET LT
valunhle book free.  Address
Eenper Block, Chlengo.
page 130,

ELEVEN HONEST BUSINEEE FLANS anmd teade secrets,

AHE B PerEanenl sieeeEE g
be Cross Company, 1165
Hew display nd of this fHrm on

E175G: ome loFiznninl gasillne englee, $0xdl, B20; ame Capcls,
BECLT I |'||'.u.1_-|: ||-| o gnachlne, 80 ope 7 e englive gov-
pomr. E00c o I{_ 27 hand plpe machine, §25,  Aldress
Box 1L "-[t'l.'l:luru.']rwillil LILILSTN
FOlk BALE—Nose '|lu£. grewl Teed aaver,
ventlon ontright nt llnl.'l' Farticulars,
Coerry, Iodson Helghts, N, J., Box 1546,

Wi wr'ﬂ I||
Address  Horry

— -

imcluding plating process. A chnnee toe be "raur omn Folk SALE—114 |.'nI: motors, 1% te L hp, Ty nis mae,
bom™ and make from §15 to §76 weekly. Clreolars free.  jwo to ten lght, finlshed or parts only, F. B, Averill, 2%

'I'I:Itlluu- Enterpele o, Noo 280 W, Jefersen 8., Springllseld, Yerplanck 2t Dufals, N, Y.
i i, n — —
e Finle H.I.T.'I:—T'l'xh"lm-l:lhﬁ. wheat elovator aed el leasl-
1 hl:.'l.nl-‘ EMANNy in five yesrs In the mall order Toesi- pess. Warehonse ean be ised fof bBlacksmith sbop. Wikl
neas; began with &5,  Anveme can ilo the work o spare reint te right porty. No shop Beee. Wme . Selfert,

time.  Bend for Froe looklel: 1ells how e gel mintiel: Cabeorn, Tmil,
Mpononper., Dox 070, Liackporl, X, Y. —
— — FARATHIY GAS ENGINE, Tie. d4-wntt dyname; soans
FOR BALE viher bargains. Addeess  Earl . Asker, Unmphellios,
"amndn.

SrARK COILS. Datn on 24 eolls wp to 12-dn., 25 FORk BALE—Y hip. wveetical sfeam englne, In gosd eondl-
Sllverplating without batiery, 25  How to restors Toded thom.  Erriee. 815, Al#e ope Th-wall dipsme, 5 gewd com-
Mie, Al theee, 80c.  No stampe. B, O Ak, Price. 10, Write for phodo. Otte Jobhpsom, [Rox

'Lmnluuru]:hn
tersnm, GBI Naorth Park Ave,, Chbeago,

FOR HALE—Separate bousd volumes of Popaiar Mo
chanles for yesra LG amd 1807,  Priee. §2.50 per wolume,
dddregs Popular Mechaples, 140 Weehlogion 81, Chlcsgo.

B, Bpringdale, Ark.
Foli BALE—Ome pew 100-watt dynamn, shaft connected
werful waler molor. $10 I sold at ooee. P

M1 O 8L, Wasbingtog, 1. C.

-]



146

NEED THE MONEY—Seven
each; 2 or more, 45 each. Ent t. £1. Gas Ccagpon,
wordh 83 The. Car motor, wheels, track, for toy rallway,
M, wordh £1.050.  Address 241, care 1‘c-|.|-'u]u:r Mechanion.

WORKING DHAWINGE for tem different articles in
windl-hurning or wood-cerying, for 15c sllver. Carl Hetr,
EiS Alaln, Akrom, o,

FilR BALE—Amnything you wamt. 16 you “.pnl L by oF
pell amything we can help you qulekly, as we are in &
poelllkm to know whe has what you wont or who wonis
what you have., New plsn. Foll partbemlars free.  Poatals
lgnored, L. M. Exchange Boresw, 11 N, Maln 2i,, Norih-
vlle, N, ¥,

1 e'll!i:lrli.‘ whistles, Ge
thre

FilRE BALE—In& 40 1I'|.IT.-KII:1-I!.“IHI |r|;|!-l|;1'l. -l.-ll gl el -
tlom, Addesss W, H. Vaidled Hapden, Ionfa, Mich,

1211 hp. wvertical tubulae bobler with grane, ool and
all frtisgs, A 1 owndithon, A, E. MacCarler, 2158 Sproce
B, Reading, o

AUTOMODBILE apd marloe medors, pew,. for elther geso
line ur kerosene.  Twoseylinder copper woter jocket, 20
b, $UIE.  Hox 4, S5t Anne, 1001

FOBR BALE—4W bhp. engloe, complets with  eoll, AT
treter, pomp aml railistor.  Fine runnisg oniler.  $ A
W. Banplsfer, 620 East Tenth Si., Erke, I'a,

FOR BALE—<Engines lathe, swings 1LY In., takes 25 In.
Deiwesn conters,  Complete with full & clan FI.-':-]_I‘H 1
cigt all dlee (heeads, 5 o 400 In,:  price only cerlb, A
iress L. Fo Gromises & Sops=, Allentown, 'a.

BALE OR EXCHAMGE

20F—8° lathe for autoe or launch,
recocds for fleld gloss or sma
Lake, lown.

FOH SALE OR TREADE—Ope “Meestre PFlape Playver™
mpdl seven rolls musle: mohogany: slighily shopoworn; cost
155 =¢ll for §30. Cleosde Dz, New Fhibadelphin, Oy,

FOR SALE OR EXCHANGE—1-15 bp. electrle wotor,
Aldress TS, eare Popular Mechamlbes.

Firit SALE OH EXUCHAN{IE=1THH to0ilel
elartrle  Panabesat o fdesg-ela=s copdiiEn.
Elecirie Co,, Mashville, Teom

nlse graphophaones and
mofor, Box 144, Ulear

A HNatlonal
Consid fila ted

FPOFULAE MECHANICS ADVERTISING SECTION

WANTED-Draftemen and others to sell “slide ruls referencs

tables™ nmmong dradtamen aod others; § ul.n.m-]uu o oente, Al
Matter, Common Bldg., I‘IJ:I-HI:HL.
PATENTS FOR BALE
PATENT OF GREAT UTILITY—8trdetly povel, lssoed

July T, 1907; money Enaker; ulires somse money, heains
amil energy. Wil eell. .ﬂ.m’lu ng te get slarted,  Fill
partleulnrs by ndidressing W, A. Gioney | Patentees), Mineo,

Ukln.
p—— E—— e =
AQENTE WANTED
AGERTE, TEACHERH., STUDENTB—H#T®'s FOUT OpfHrs
riplty, Hoes Tor Datirons; pew devies Te ron with; sells

like iln'.-l ecokes, &5 ally ecasily mode: spare Lise valismble;
Investigate; begin at omes, you ron oot bose; lt's o winner.
Infornsstlen free.  lexter Suspiy Co., 334 Dearborm St
Chicago,

AGENTE—§0 pvery month selling wu:]ut'l'u'l T-plescs
Rltehen set.  Send for sworm stotement of $12 dally profit;
oxclisive tereltory. Ooifit  feee. P Thomns Mfg. Co.,
152 H Br.. Tmytem, Ol -

AGENTE make F1ELM g month selllng wonderfol self-
gharpening patented selssors npnd catlery. V. E. Glehoer
mald ¥2 poire In 4 hoors, mode $13; yoo enn do 1t. Wa
shew you.  Freeg ontff, P, Thomasa MEg, Co,, 102 H 8L,
Thax tois, b,

WANTED—Capable agenis (o bhandle oew,
wp-to-date astlcled; lgbtning sellers n all bomes, odices,
slorrs, shops; &L to §10 duily guarantesd,  Promellon ae-
Ak, P, Thimas MOz, Co., 182 H Br., Dayvitos, Ohka,

AGENTE W A"'?J'Ifll—lllru. women, bors, gicls every-
where; partlenlnrs freeo . Tornguist, TH7 N. Lawm-
dale Awe., Chbengno, DIL

high grade,

POl SALE O EXCHANGE—For 10 o 5 llght dryoamo
1-12 hp. I % Crockee-Wheeler motoe, 115 volis: ane £
Eastman follisg Boedac, JdA, J34xhy, new, J, L, Dorls,
Fosatarin, fihia,

FiOl SALE OB EXCIIANGE—For 2 o & hp. grsollne
miriee englne onp 200 Bavoage vide with extes Ope engras-
Ing and checking; abaa B0 woFth of exiras, =uch ad loadiog
fsle, belts, epser, carlfldges, ele. This = o bargain as

It i3 fin A-1 eopdition. 1 mlso bave sn Epstman Noo L
koidak; has been wsed only o fow tlmes.  Haymond B,
Tm.mpn'r I'-I':I::-hLII'n M. ‘I..

ﬂl'lll'Pf'[I]':IUI'I“'ﬂ T"lmbh:-
i, H. Funk, Mseon,

'FIJII HALE ORH T]!'l-l!'I"

12 hip.
Biar engioe,
Lk,

Welte for j|:1rI|4||'|:|ru.

WANTED

LIVE AGENTH wanted o sl ragor pasie. Samplsg 10
|:+111s J. H. .‘u[l:.r.rm B, Wis.

TAGENTS—FId per mooth casdy muode selllng my new
patent door mmop. Sella like wildfies.  1f you waBl &
ceackepjack articke welte to E, Hilker, H71 Grand Ave,,
Chicagn,

AUENTE-—Everybody Belighted and will Loy from oo
fo 25 zefe: send 16 for somples) words ond scenes of e
Lord™® Praver on elght gill embeesed postal eards,  Froom-
tempe Co,, 2005 Falrmont Ave,, Philadelphia, Pa.

ALGEXNTS MOINEY MAKEH—2] tha “Eareka Door Kpol
Dell,™ patested,.  Mew hropse melsl, spyone eam put o
Write for sgeocy and sample. F. B, Black Co., Kaonsna

City, Aw
h_“'E', WANT & representative i every slore, =hop anod
foctory.  Gawwl  pay, whibowt kes of  ilme, HIAEET,
Drawer ¥, Chicago.

WANTED—Apents (o sell oar tesls 1o mechonics.  Send
£21.25 fur spmple of pioeh bars, cold ellsels ond punehes.
Filrnn Plonclh Bar Mg, Co., Morris, [

BUHEGLAR FROGE-—A4ireaiest thing of the npge; winidows
Tosked with Gdmch apenlmg; pot on o one mionte]  send
for #ample, 16 each. Agends wanted, Caonom MOg, Co,
1522 Renmoge Ave,, Clileago, 110,

MACHINIAET AND DEAUGHTEMAN'E fable of stamidamnd,
Etenm, gas aml waler pipes el appleg slzes, 0 cenls pee
Oy 'n'lul||:: ngents wanbed everywhere, E, E. Meyer,
Allegheny,

WANTED—Saeond-ligiml marlie ®leaim efelne aod baller,
2 oor 3 hpe Jas, M, Ballantyoe, Hobart, D,

WANTED—Why

pay blg prices o hove vowr machine

work done?  We will do it for Sc per Bowr.  Now Fhila-
delphin Machine Uo, New Phlladelpbls, (Kl
WANTED—Steam loeomabile, mnaiwial bely. Clement

Wegeng., Norborne, Moo

WANTED—An opportunily (e =abmilt estlate oo artleles
yon winnt manpufpetured. Bmall shest metnl artleles =
ll'l{:lﬂ-i"]-'. The SHirwk 5-1M1|!f1l:"ﬂf|lli Ua., Garrelteville,
Lihin,

WANTED—I oF LI-imch 2tar lathe:
Hedderlich, Muolberry, Inde

alen rees Viee, ste.

MALE HELP WANTED

FICTURES AND POETOARDE

ONE DOFEN PHOTOD POST CARDE made from nany
photograph for S0 eesis.  Your photograph peturmsl with
arder, pestpabl. All work gonranbeed,  Eoomgh sald.  Glve

we o fPial, Phote Coed Co,, 2965 '|'!'. 1TAh Be.. Chlsagn, _;IE;

TWENTY-FIVE IDNMFFERENT 'OST eords glvem with a
=lx  momiba® subserlpflon  for 2hc te lergest and  oldest
Tibprpe  mopthly o Colns, Stamps, Post Cands, Corios,
Ainerals, Plotographs, Relloa, I Hooks,  Collestors’
Waorld, 2apweriee, Neh,

EDUCATIONAL AND INSTRUCTION

LEARN MORE AND EARN MORE, We tench Law,
Engineering, UOratory, Adverilsing, Bosiness Coreespomd-
enee, Shori-Story Wrltiog and 150 olbers.  Best school om

— — - parth. Bmall cost. Ensr payments, Ask for catalog 10
GOING WEST? Want o position?  Bfate what ¥oua aml mame  coarse  wanted.  Intercomtlnental  University,
want. Big lisr of QNF|WF“' names, 1. A, J. Matter. Whoshington, Ik O,
Comménwenlth Bldg., Poreland, Oge,
MEN WANTED—For locomotive flremen or  brakemens LUBRICANTS

no =trike; experlence unnecessary; rallrowds in this vhelns.

ley: 70 to #1000 monthly ) rapld promotbon o comloctor of
aaglneer, §100 (o §200 momnthly. Caoll BEzlroad Reesulch
Bration, Heoma 40168-17. foarth thoor, take elevitor, ﬁ:ﬂl
Quluey B, Brooklyn, M. ¥,

LUBHICANTS, nshestos, graphite and mica candies for
Joose pullers amd shafiings: no drip; oo dick; ecosomical.
Bwale Lobrfentor Co., 250 E. Lake Bt, Chicago.



POPULARE MECHANICE ADVERTISING -BECTION

MISCELLANEOUS

NEW IDEAR PFROPFERLY
woealth than any sclende,
the advertlssment i
of this magazine.

“TAT'S GRIT B0AP™ is the only soap that will remaove
any kiml of dirg from the bonds witkout injocy. Shop
Agenis maoke Ll money selling e fellow workmem,  Send
F4 for a Gudozem cose amd make FLBH0 clear,  We gunran-
[ fhe anle of mosey Felioded, This ofer gesl aply
thirty days, Sample and ciccular for 10 cents. Tatlonk
o, eler, N, Y.

"LET US HAVE FACT®E, real, certalm,
facts; there con be oo Belepee withoot them, ' —Eobert
Dick. ‘Trade Secrcts for sale. The ten formulas  Hated
helow can b obialsed for 23 sents (sllver) eacl, or the
entice aet for £2:  1—Celebrated. Freoch Polish,  Chinoost
be excellsd as a fGoisber for Phlanod aod Poroiture, 29—
Formuln for reoderiog woeod iedestroctible. $—Formula
for deodorizing  (removal of odorp from benzine. 44—
Formala o pFevent steel feom rustlng  (never Koown [0

Il:ll. S—Formula for coppering the sarfaces of sieel, o
or Iron wire. G—Chemleal process for the preventlon of
corroston In Bead plpes.  T—=Process for peovenilng  ox-
Inslon of lead when pouring same aroomsd damp of wet
]:I':r.llnlu. S8—Formiila fof he maklag of #Flificlal iBeep-
schaum {difflenlt to detesct foom origloal),  S5—Chemieal
comngound for writing Inscription oo wetal or gloss. 10—
The 1. H doverment tempering prosess for importing
exteaneilinnry hardpess anid dorability to the poorest kind
of ateel, The second lssue (56,0000 of these formolas B
T wh:.f EET) |:|Il'|||I.r the firsl editlen of G000 helog ““'15
exhauste Oiver B30 coples of each numbsr were reqoest
Inst momth by stedents in Chemistry. Physies, AMechonienl
anil Elecirienl Engioeerlng of two wellknown Technlosl
lusiliutes in Mew York Clty, Besid opder at anes fo Craw-
ford Ezperlmental Laboraiories, Mo, ZID8 Wesr 3k 8.,
Chicago, TIL

FOR 250 I will send youw, expoess nld, =ix ounlr,
e 1. Dise Talking Machine Reoeids. I they . are
ok s me what yom pay &0e for will refond Four
meoney. L. 5. Petersom, Staochfield, Minn.

WILL PAY CASH for phomograph outil.
Blegel., Hurom, Olalo, _

MAGIC TRICHS. —ihiF Intest fllusirated Book oells yon
how o do all kisds of tricks, GET ONE and shine &8 a
star entertniner nmomg rour fricpds.  Price only 25¢,  Semd
for eatalog. Peerless Trick & Novelty Co., 3148 Siste St
Eﬂl"'i:ﬂ. 1.

HOUDENE D'UZELE, the wonder of the age. 13c ""Hab-
Bit,"  Eweethesrr”” Yhpeya, YFlamagan,™ “Links, ™"
U amdalus,"" Bpkler Wel,"' sl "Hap Trap™ Puozzbes, s
pack, Wizard's Triek Cards. 250,  Habber Soakes, Z5e,

DEVELOPED brimg greater
.]:I:Il]uﬂ‘l.ﬂ' or  profession. Bead

‘New loventioos' on page 120

uniniElakable

Adldress Gen,

Hirgehen™ (1t mokes people soeezel. 12e. Bet Chessmem,
LT[ Dames “Pli*® or “Flineh,” Ollc earch. Jnpansse
Splders, 16, Bkate Sharpemers, 1T¢.  All postpald, O, K,
Fab. Co., T18 North Water, Decater, 111,
EWEDENBORGE “Heaven aisd Hell,™ foig  huoidesd
pazes, posipndd for only Bfteen cemte In stamps.  Pastor

Landenhereer. Windsor Ploce, 8t Louis, Mo,

EVERYONE INTERESTED In Cosstruciive Enginesring
shoild semd 50 cents for our Introdaction to (hal Belemce

Just ont.  The SMechonies® Correspomdence School, Box
400, Tackport, N. Y.
CONTHACTING MANUFACTURERS (FH L] wanmled,

Glassware, Tools, ofc.  Adddeesa 200, Popolar Mechanlies.

CEMENTING METALS UPON GLASR, wosl or marhle,
Irom mpon irop, leatber or stone.  [Directloms, 285e eoch.
Adilrera 257, Popnlar Mechanies.

AN ATESHIP FLIGHT is the most populnr and drawing
nlfirnctbon for any falr or owtdeor event. Cromwell [Mxom,
15 years of age, whe ew 8 miles at 836, Lonis in Octoher,
1EHIT, ]l 'hull fng & much larger &hip for the season of
1M, arilenlare amd open dale= adildeess Mee. THxom,
b | 'l.'l.'ﬁr.r Elevenih Ave., Colambus, Ol

WE WILL doable £330, for you In D dars and pay 20
wi cemt rovalty for flve rears. Particulsrs fos staeop,
he Marglan simil Gutterman Coo, Co-Operatlve Muele Pub-
lighers, Lanisville, Ky,

LIGHT METAL SPECIALTIES of sheet stee]l aml brass,

Biamplnz, deawing and die work. roanpt service,  Benld
gample for estimate.  George . H. Kredel. manufacturer
of metnl poosds, B0 Treacey Ave.,, Newark, M. J,

THEY WORKE WHILE YOUT SLEEP. Talking Beales
They Bpeak Your Welght,' The Inventlon of the oens
tary,. Fortiumes have been made operiting abtematle welgh-
Ing machines. Wrlte to-day. mited Vending AMaochlie
Co., 620 Caxton Eldg., Cleveland, Ohio.

TEERD =5 CEMTS In culn for pomplete  Blueprinis of
2w hp. motoreyele o mortiee engloe,. Wosdword Eo-
glpeering Co., B80T Bo. Halsted 5t, Chleago.

l']tI.thh U=—1{H} envelopes

147

AUTOMOEBILE DADGAINS: Yo cnomn u'n;
hneilred do flve handeed dollas on & i{I:::oIF- Lm-ed ar
gpconillinisl Awtoquobile, Our pssoftment s L nrgest mmd
:lui' iclces the lowest, Complete BBt mailed free.  The
lu.r L"l.u.uya.u,;. 10841000 Main St nt &t. Paol B, Bef-

G, postpoid,  10dF eller-

hieaila, Sdke, 1Mk ealling ar hnslness cards, Ihe, Dither
wbleos  proparlicoately  bow,  Bend for sapmples.  Joe O
fatlersen, Prineeion, Toal

KECEINMTS—Haoseholl, Medioal sand Trade.  Write yoir

wanls e J. B Barpum, Heoom 7, 3181

e M. Maln Bi.
Huteldnson, Kon.

LEAMN HOW 1o open apy padbeck fiantly withoot a
ker. 1 wlll seml =ecret apd goarantes It 90 work pers
fecily for B cents,  Jo=, MeDopough, 2010 Elghth Ave.,
Alteoia. Pa

HARGAINE—Ber of elther fpstrament or  swltchhoard
tebephooe clecuits for S0p,  Hoth for §1l. Heardoes, 20
Covert Sb., Brooklrn, N. Y.

DOXN'T FEAR PANIC, Send 10 eents for “'Mopey Mak-
Ing Heereis.”” Follow lesiFactiong and Become Independent
for life, BEox 450 Cayaboga Falle, Ohia,

FOR WO aml Metal Patlermmaking and Model-waork
fgire with W. F. Pecler, Goshen, Ioid.

MAKE YOUR OWY FURNITUERE from ouer foll ®ze
]En.l:h'-rn:. New plan, Slmple and easy. Ropil fen cents
of aample pattern of Boekeack of Condbestick and 11Jwes-
tealed] catalogue showlng otber pleces. The Home Foel-
ture  Patterm COo, 3000 First Notioonl Hack  Bullding,
Elrminghinm, Al

NOTICE—3,0Hr  Priceless  LDeclpes for everybody. e
chandes, farmers nnd people in ooll walks of Hfe. Op te
date.  Priee, &40k Elgantly bound, Hetlaw Hook Co.,
00 Falien 8, Chlsago,

MALUHINIATSE! DREAFTSMEN! 14 cents (sllver) gets
the following tables: Standard scrows, oots, bolis, sizes
of twist deills, H-in. to Mo, & power "t rIr!-re :ri'r-rl:u mnd
two other good opes. Mech., Drawlng Co. Box 888, Davens
port, lowa.

TOO LATE TO QLABSIFY

GET YOUHR GAS AND ELECTEIC FIXTURES at whole-
gnle prlees, nnd save bl money. ot them op voarself
aud Ve more mongy—IU's easy,.  Or get your local gas
ﬁl;l_l_lr of electEledan o put them ap fof Fou, aiml still save

|||l.1||vttl Wrlte for ocur catalogue sheets apd see.
Etn:r whiether ¥ou wani gas "m.f,i of eoimbination gpas and
elecieles flxtures.  Westerm Chamdelier Coo, Mail Order De-
partEent, 1 Weat Lake 5t., Chicago.

ATUTTOMATIC DODBELE COMHE, X ents hals @ors oven
than barbers. Write for illosiragive clreular. Hodge Mig.
O, F. Hethanoy, K. Y.

STEEL ETANTE Zeals. Dior lates, Embossing Dies,
Bxwell  Monograms, Photographers’ Presses, Plaln Name
Cute,  (Corresprmndence levited. ) JF, Kiela, Eograver, 165
West MadBoen B, Chicago, TIL

WE MAKE minlature stnomatle sieam power planis
for drivieg medel Boals, small dypamos, ete. They are
the wery best power for the rpose. and sell for E10.50
comnplete, ready to run. Engloe ooly £5.00,  Bodler and
nll scceszories, §hd Mininture marine fittings made
order;  AlEnch screw  propeller, 205e O, . Hansen,
Fo, 181 Im Folee Ave., Elgin, 'II:I.

MAKE that little steam engine now. Castngs amd all
materinl for ¢lther marine or horbmontal engloe of -inch
airoke and 3 -Ineh bore, E1L0KL  Waorking Llueprints, 25e.
0. M. Hansein, No. 1E3 Dis Bokse Ave., Elgin, 1L

1,000 POST-CARDSE, e, Joln owr BIG. Clul and FOm
wlll recelve carids Traom all over the world, Eelipse Nov-
l.-'lu' I-.-I'I'-. Dept, 1 O, Rochester, N. Y.

"l“]]]EL AIRSHIPSE, 00 cenis, Campplete et of Tloe-
printa amd directions for making Isexpensive ool easilr.
mile bl girgbip.  Thie little mochine ofers o splendid
opporiumity for #ladyviog the fagcinatiog problem of werelal
mavigation. Of profound Intercst do the mastee Deechdnle
Linpnz, Hox 051,

ne well aw the aisnteiar oxperimenter. P
Bl ings, Mont.

FREE

This $13.85

DRAWING
OUTFIT
Bee offer, pags 123 of

Successful Draflsmen
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ake Your Future Sure

Eam $3000 to $5000 a Year

Booklet That Tells All is Free

Armkitinng Men and Women, Maks Voor Fators Sure. Yo Can,

In a few months' time, By homa gtudy without interfereno: with your present o=
pation, you can have at your Gngers® l‘-l'll-|_=’.l_H- !I.'-'r"-'lff-ﬁ_”l-'ll-'l of Clazs and elevatsd degmes
thiat will maks you forever puperior to position-hunting and pesiton-halding.

In a few months' time yoo cnn prepace yourself to face the foture with a mind
calm and ¢ontent in the knowledge (hat vyl possess & new gkill l'_lf brain and
hand that witl un!‘qiﬁ_r&.::':l;r produce snongh income to enable you tolive elegantly
r i for the rest of your life,

Hos In & few months' time you ean ralse yoursel! seclafly to a lewel with the best
| l".'.'l peaple in the community by becoming o recopnized professional man or woman, &
W § Doctor of Mechant-Thetapy; loy the foundation of a Duture fortune and start o

q | buoild upapractice in one of the most delightful and fascinating callings imaginable.

b gD

Therapist :! Learn Mechano-Therapy — Earn $3000 to $5000 a Year.

. Any man or woman of ordinary common school edocation may come to this

collegs and learn in class or be toogrbi with the grealeat guceed at his oF her Cof=
vehience ot home by mail the principles and practice of this atsorbing and elevating
profession that is gimpler and more efiective than Osteopathy and which has the un-
qualified endorsement and active sappert of the medical profession,

Write na at once and we will send vod & lorgs ilTestrated book that tells all shont
Mechano'Therapy: tells why it ofers an ideal opportanity [or those without eapital to
Tise financially and socially: tellawhy men and women snceeed in [t 5o quickly and gihves

e names and photos of n number: explains how we guarant=e success in the study
of this splendid enlling, describes the authotfized dipleinad granteéd odf @Fradiaabss, afd
explnins the reascoable ¢ost of tuition and the W:I'I.-.:Eﬂit-n! terms of payment.

Write for this book now—while apecial rates for tultbon are In forca=It is sent
fres and prepaid to the address of any man or woman in the world,

ko this at once rnd leamn how vou moy beoome in afew months really and sctaal
lyindependent in futote of any chance of finaneial misfortune or distress=—nddress

THE AMERICAN COLLEGE OF MECHANO-THERAPY
DEPARTMENT 478 , — 120.122 RANDOLPH STREET, — CHICAGO, ILLINOIS

-

a

Genuine
Clarefax

Watch
$5.45

PA&III}
WATGHES

EX tha tight-money ]Emnl-.*- struck the eonfnley last Kovember, one of the worlds Mggest and hest mannfactnress of watches
was put io 8 bad way for mooey, Heoeeded money justes bad s you peed ale @0 bresthe. He gimply bd tohavelt,  The binks
tigitened ap and callsd in thelr logns and woenldn’t make sny mors. They wonldn't let bl have money, He had just oo

ay of getting 1t ‘That was toe sell off &b Gnes, At any lE::rll'u-. ths greal flock b Bl mnede ug foe the wiater tride, "Ths
;Hm_-hm wiepn hlg omly hops, and he sold them 1o 08 416 prico that was almest ke glving thom anay, Dut we gave kim the money be
hisd bt haws mmd we gob the watehes at oar This b= & genulne Clarefax wateh, mades to
awn flgare, snd that'a why Wik R miEll yon m ‘!u '.ITEH Fun nIL‘ :EF‘E aell repolarly in stores for 3. Wo AR
not trying b exagperats,  We don't want @o tell yon the walch 18 8 80 watch or & 80 watch becanse 1t an'e, bot 1t 18 & real #8330 Olare-
fux, nod when we sell ¥oo gich & wateh for only $6456 thac's the groatest roal bargaln over offered in watches bn Amerbis, DSt e
are antlafed with a small aod gqulck proflt,

IThls Clarefax Watch which we witt el you tor B85 .45 15 a5 1m. 21 foweled, fncly baleneed and perfectly
adjusted movempent, It bas apecklly selected jewels, dust bamd, patent regulator, enamelml dlal, jowels] compensation balance,

and handsomiely enpraved, Fach wateh I8 thaponghly
double I:Il:lnﬂﬂé case, genuine old-laid Himed, tested n’:l..|. ;'G,_-rﬁ|u;;_-.j n-:j:uu:njt-lvljn; o Fn::lfw]%,

agnd bedh the e fnd meerement ore O RANTEED OR 20 YEAILS |
These watehes will certalnly sell {ast, @0 yon'd botker senad In for yoors at ones,  Olip out this pdvertisement sed mall 1t to us
teulay with your neme, poatofiles sddress and nearest cxpeess office. Toll oe whethor ¥on want s dy's or & gent’s walch (we hare

1 s g1l amyall mleea §m bothy and wes will @end the wageh @ pour axpress office ad opee. If 1t SATISFIES vou &fter fnll
examiation, Ay the M]'H;'# ageat f5.45 AND EXFHESS O BGES and the watch 1a Fones, bit L 16 ﬂ':.{un--. nt:u:-::}?nn-

retarci 1T te 18 8% 0ar ExpeEns,
A 25-YEAR GUARANTEE

will be placed in the front case of the watch we gsnd pou and to the AOest 10,000 custofnirs wa will send fres 8 bantiful gold-latd

HATIHHLL CONSOLIDATED WATCH CO. Dept. 733  CHICAGO
Plegee Mention Populdr Meshanlos




member.

HER Il Eha gramlest ﬂ.hmuﬂ“’ EEF -ﬂ".l'td = mn

i |.-..|| 1r rendars A grciipe Al Bess thkn Tialf
priee these Afteen
Tinhiodl winh o

Erad

T e D]

Hiln full pacs
many of “Julr"' ame in solors, and over LN pages of
medeng inadlEr.

This aflar is I'I'I-IHb paEsibla by khe I:|.I|l.| raid 1% publishers, Tha
Ti

and] plass.

i Besik U, of LRicagn, end Enowlss thi=s marsiloent work Liss
J alling al i.-il 0 & sl wa pladly ag roed will the peesivar of thas
Cimpany so form a Cloh among oy penders knd b1 ke 1dbasts gt ihn
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