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Alton “Inverto”

A Shadowless, Pure White Light
All the light is thrown downward

The Alton ‘““Inverto’ gives six times the light and cuts your gas bill
The best Inverted Gas Light human ingenuity can devise.
Handsome in appearance, durable in construction, economical in use.
The Alton ‘““Inverto’ is adjustable to any Gas Fixture.

Send $1.50 for a Complete Sample,
AGENTS WANTED in every city or town where gas is used.

THIS IS THE NEW

GAS LIGHT

Express Prepaid

ALTON MANUFACTURING COMPANY

1163 St. James Bldg.,, NEW YCRK CITY

Frunded hy Mathew Carey, 1785,
A House in towch with Three Centuries.

THE PIONEER INDUSTRIAL PURLISHERS
OF AMERICA,

HENRY CAREY BaIrRD & Co.
Industrial Publishers, Booksellers and Importers

810 Walnut Street, Philcdelphia, Pa., U.S. A.

g Our new and Revised Calalogue of Praetical and
Seicntific Books, 54 pages, svo.{ Mareh 1, Is)ﬂi? ; Catalogue
of Chemieal Technology and General Chemistry, July 1,
1505 SN“H aid Dp-to-Diate); a Cotalogue of Books on
Metallurgy, Mining, Pwmf.urr”rﬂ?. Mineralogy, Gfealogy,
Asaaying, Analysis, ete.: a Catalogue of Books on Steam
| and the Steam Kngine, Machinery, ete.; a Calalogue of
Books on Sanitary Seience, (Gas Filling, Plumbing, ete.;
aid our other Calalogues and Clrewlars, the whaole eover-
ing every hranch of Science applied to the Arts, sént free
and free of postage to any one in any part of the wirld

whao will furnish his address.

Osborn’s Prospector’s Field-Book and Guide

Seventh Editlon. Revised, Enlarged and up to date,

READY MARCH 1, 1907
The Leader of all the Books on Prospecting
Type set up from title to last page, Seven times,

The Prospector's Fleld-Book and Gulde in the Search for
and the Easy Determination of Ores and Other Useful Miner-
ala, Bi.' Prof. H. S, Osbory, LL.D., Anthor of A Practival
Manual of Minerals, Mines and Minlog. ™ Tlustrated by 66
engravings, Seventh edition, thoroughly revised, enlarged
mﬁp to date, 390 pages, 12mo.

Price #1.50, by mail, free of postage to any address in
the worlid.

CONTENTS —Chapter 1, Preparatory Instroction. 11, The Blow-Fipe
and Its Uses. 111, Crystallography. IV, Surveying. V, Analyses of
Ores VI, Specinl Mineralopy, Gold. VII, Tellarinm, Platinum, Silver.
YII, Copper IX, Load and Tin. X, Zinc and Iron. XI, Mercury,
Bismuth, Nickel, Cobald and Cadmiom. XII, Aluminom, Antimory,
Manganosa. X111, Various Usoful Minerals XIV, Petroloum, ﬂnu'qrih.
Asphalt, Peat. XV, Gems and Precious Siones. Appendiz, Index,

An elaborate eireular, showing full talde of ennients
of thiz important and popular book, sent to any address
in the world on application.

THE NEW FUEL!

We have had fuch a demand for our
AMERICAN BOOK, by F. B. Wright, on

INDUSTRIAL
ALCOHOL

that the FirsT Edition has been completely
exhausted.

This work has been thoronghly revised,
partly re-written and considerably en-
larged, and in the

Second Edition, Now Ready,

Contains Nearly 300 Pages,

with 60 illustrations and plates, giving
the latest American practice and ma-
chinery.

IT GIVES ALL THE FACTS
Sent postpaid on receipt of $1.00

SPON & CHAMBERLAIN

123 P. M. Liberty St. = New York
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SOURCE IS
‘ELECTRICITY

Almost every comfort, convenience and luxury of modern life is dependent on it

@ If you are a young man without a profession or trade the study of electricity offers you endless
opportunity for a successful career. Every new sky-.scraper, factory, power plant, increases the demand for
trained electricians. In this age of electric elevators, trolley cars, the third rail system for subways and elevated
1oads, the ever present telephone and telegraph, the man who is efficient cannot help but win success.

@, The electric light has driven out the lamp and the gas ﬁ]m even in the most remote rural districts,. The
present day farm house is not complete without its telephone. The big railway systems are substituting
electricity for steam, even over long distances. The Inter Urban trolley service is developing to such an extent
that the sleeping cars and diners are now a regular feature on many lines. A forfune awaits the
man who perfects a storage battery for automobiles which will run a car 100 to 150 miles without recharging.

"I, Under these circumstances with such oppmtuni‘liﬂ open before you, do ¥ou think ¥ou can make any
mistake by devoting a few hours a day to the study of electricity ?

CYCLOPEDIA

APPLIED ELECTRICITY

Five Handsome Volumes

i
q Compiled from the most valuable instruction papers of the American School of Corraspondence. The

success which the School has had in teaching thousands of electricians is in itself theu?h;st possible

guarantee for the work, The volumes contain the essence of the most successful methods vet devised

for the education of the busy workman. The rules and formulas are in every case presented in a e .M.
very simple manner, and every principle is illustrated with special diagrams and practical exainples. 7 07

@ We employ no agents. Our books offer the best plan to demonstrate the superiority of
our methods of ins nn,andinnm;artupmﬂthlntuthn:ublly::wuuf!ﬁrthul:.‘airclupediatgr O? - =
EREE R

Special $19.80 Price, for 30 days only ¢ v set Cyeclo-

peidln Applied

The set regularly sells for $30.00 O‘n"f Electricity for

€ Sent id. Pay $2.00 within one week and $2.00 a month untilthe S _mavion. | will send
ent express prepaid. : ! d ton, | w

Special $19.80 Price is paid. 1f not adapted to your needs we will send for the ¢ o N R WaeE st

books at our expense upon notification. 2 Is paid ; otherwisae 1 will
nl:-lli?lj'vu Lo sena for the

2,500 pages 2,000 full page plates Bound in three-quarter morocco e
Handsomely marbled tops Gold stamped titles and edges 1"

AMERICAN SCHOOL OF CORRESPONDENCE .~ 47
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POPULARE MECHANICS ADVERTISING SECTION

Do You Wear Glasses?
Does Your Wife, Mother, Sister?

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

ally for that purpose:

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

THEL S, STARRETT.Co. - i

ATROUL.MASE.U SA

No. 558 is threaded on the end
opposite the blade. This may be
reversed and screwed into the part

1&&]-1 THEL B STRERETT B
] ATHEL WAL s 1 E A

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
and held safely by tight-
ening the chuck. Nickel
plated. Price, 25 cents.

THC L B STARRETT CO
ATHOL MES 05, A

1

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

Ask for complete Catalog No. 17AP of Fine Tools

THE L. S. STARRETT CO.

ATHOL, MASSACHUSETTS, U. S. A.

with the ring, thereby making a
longer handle. Nickel plated. —m
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POPULAR MECHANICS

W
-I-;EII" - ‘.

_.l-_-..
1

These books are a perfect gold mine
of information for every one in-
terested in mechanics or who uses
tools for pleasure or as an occupation.
Of equal value and help to the pro-
fessional mechanic and the amateur.

200 = Vol. L “Sl]ﬂp Notes for 1905 **Riusirations
*** rages  VOL 11, “Shop Notes for 1906 **ications
228 Pages vol‘ m, “Sllﬂl] Nﬂtes ior 1907“ E&E:I.Iuslratmus

Vol. IV, ""Shop Neoies for 1908,"" Ready December 1

THE PRACTICAL EXPERIENCE OF HUNDREDS
OF EXPERTS CONDENSED IN THREE VOLUMES

‘*“ Written so you can understand it ™’
Price 50 Cents per Uolume, FPostpaid
or Order From Yeur Nequsdealer

Each Volume Contains Entirely Different
Matter From That in the Other. In Ordering
State Which Volume is Wanted.

POPULAR MECHANICS
160 Washington St., CHICAGO




Simply a coupon. But send it
NOW. Let us know that you
are thinking about getting a new
piano,—or that you might exchange
your old
piano for
a better

My AT v v v v evsrmennn

P& &R E RN E AR owa

WING & SON
394=397 West 13th St
NEW YORK

Send Me Your Offers.
Explanation of Your
System, Miniature
Models of wmni
Pianos, Book
Complete In-
formation

o E

Don’t think that the high Reputation of the
Wing Piano means that the price is going
to be exorbitant. ‘Don’t think that to get a

piano al moderale price you must lake a About
low-grade ““ Merchandise ™’ piano. ~ And don’t one. Do "FRER

this for
your own
sake. We'
have an
offer for

YOU

rush to the other extreme, and pay an exorbitant
price for a piano whose reputation is based only on its
high price.

You must bave the WING Book and the WING Offers, or
you can’t buy, or judge piano values, safely,—intelligently.

WING PIANOS

Are Pre-Eminently Musical Planos. Manufactured in New York City for nearly
40 Years Past, They are Widely Known and Admired for Their Supreme
Vibration, and the Flutelike Quality of that Vibration.
commended by Paderewski. Describes

what constitutes a musical piano tone,
Send directly to us for the book as

Delicate runs and embellishments ‘
are very pure in tone—free from the
usual noise of stroke. A light, spﬂngd-(

1 -

matter we will send you. This saving
will daciﬂedz‘}' interest you. We do not
claim sefracies—we can't save you $200

live. We will send
numerous styles on 20 DAYS*

ou any one of our

IAL FREE,

which you will make your purchase.
It is not only what we offer, it is the

touch, not tiresome even to an invalid. | on a 8200 piano. We do save you at | we do wof send either our books or our
the Wing least tcﬂn; $500 piano ; §$75 on a§300 pi:nnﬁut]ﬂ;d-fau._o stores. -
WE MA EASY|P ian o | Pano, eic, etc. ts illustrations are interesting and
KE IT L thoroughly Compare the value we offer and the | instructive to children.
FOR YOU TO TEST wherever | proofs we offer you. Compare not only From cnrrrl:q::?ndcn:s all over the
you may | the Wing Piano itself but the dariron | World we hear : * Your sumptuous book

of Piano Information and your minia-
ture models are the finest and most

outward and return freights prepaid, in

cnst],rr musical exhibits we have ever
order to prove the remarkable qualities seen.'"

way we invite investigation of our

: fiers and fhe way our offers sfand in- : :

we claim them topossess over all others | Soacrires: o You will want to see anyway the

(and to this thousands of purchasers tes- | ¥o-U&ation. - ¥ hlandsmne h?? miﬂiﬂﬂm Pfﬂj‘_ﬂ mod-

tify). Bearinmind if you will, our house arge an els, etc., whick we send you free, so

hﬂ:;dbtm in business ﬁycamla_:nd thatour | [YOU WILL RE- fﬂ:i" ;_i’::; ]t;h:“ }'31“ ﬂli: think %Emd D'i:“_:t and can

trade is ever incréasing with no agents ' ive them in your bands to compare

or their friends to hgp our hu:ﬁ:m. CEIVE ANYWAY we quani fo | with every other piano offer that may

The Wing Pianos have sung their own E send you free | come to you,

way to fame for nearly half a century. by early mail (explains the emfire sud- Remember we sell these instruments
All the ﬁi Dlii:‘zm:}. 56 hand ly ?t j“ﬁ:‘fﬁ:"fﬁ“ e riceswuf th.:he

of 1568 p — some ew t most nearly a
ATRUE ECONOMY ‘;’;‘;i“:; bound—it is called ** The Book of Com- | the Wing quality of tone,

plete Information About Pianos;"
it tells about the very first piano;
the qualities of labor, felt, ivories
and woods used in every artistic
piano and compares high qualities
with the cheaper kind used in in-
ferior pianos.

It explains the devices of the
average dealer and agent.

Tlustrates the *° Note-accord ™

show-rooms, salesmen, agent’s commis-
sion, local advcrtisisg. etc., iz saved b

the WJBE System, and rou ged fhe whole
benefit of ¢f. The salesroom is your
own home, the Piano does ils own talk-
ing and stands on its own merits. If
your home requires a good piano our
methods and eapital save you a very
considerable sumt of money. The rea-
sons we will fully explain in the printed

Tear off the Coupon NOW. Fill it in and mail it without
delay. Whether you may buy scon—or not for a long while ; no
matter what other piano you may be considering—no matter if you
feel that the money is not ready—you owe this much to yourself
and family to gef our offers and to get them at once. It puts you
under no obligation. Sit right down and send the coupon mow.

L_WING & SO 394-397 WEST 13th ST.

NEW YORK

Please Mention Populor Mechanicg
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“Goodly the covering as thy purse can buy,
For the covering oft proclaims the Engineer.”

Have you ever wanted to cover a piece of steam pipe in 0 hurry and found yourself

without material to do it?

Have von ever wanted to cover a gas or water pipe to keep it from freezing and

experiencod a lot of troubled

If yon have we are sure you will be interested in *‘ Remanit,"’
which is always ready to put onm and requires no experience in applying.
bale of it on hand you ean cover any kind of pipe at a moment's notice.

the pipe covering
By having a

It is simply

wrapped around the pipe, as you can see from the illustration, and for an exposed pipe
or when an extra good job is required a muslin or eanvas bandage is put on over the

ff Remanit’’ and painted.

This is so extremely simple that it hardly seems possible a

pipe so covered will save more steam than if covered by any other material.
““Remanit’’ is made of pure silk, earbonized, has no eombustible medium, will not

burn and is clean.

In an “*ad’’ of this kind it is not possible to give more than an outline, but if you
will send for our eatalogue and samples you will find out just what ‘‘Remanit'’ is and
why it is so largely used in this country and abroad.

J. EDWARD OGDEN CO., Cedar and Washington Sts., NEW YORK

25¢c. BOOKS 25c.

ELECTRICITY. The study of, and its laws for be-
ginners, comprising the laws of electric current geu-
eration and How, Ohm's law, galvanism, magnetism,
induction, principles of dynamos amd motors, wiring,
with explanations of glmple mathematlies az applled
to electrieal caleulatlong. DBy N, H. Bchneider. With
65 original Ilostrations and 6 tables. 25 cents, post-

paid,

DRY BATTERIES. A practical bandbook om the
designing, flling and finlshing of dry batteries, with
tableg, for automobiles, zas englue, medical and coll
work, electric bells, alarms, telephones, experiments,
and all purposes requiring a first-rate battery. Fully
{llustrated with 30 original drawings. 25 cents, post-

wa dd.

’ ELECTRICAL CIRCUITS AND DIAGRAMS. DBeing
a selection of original up-to-date and practical dia-
grams for installing andnunclators, alarms, bells, elee-
tric gas lighting, telepbones, eleetric power light and
wiring clrenits, Ioduction coils, gas englne lgniters,
dynamos amd motors, armature windings. By N. H.
Schnelder. 25 cents, postpalid,

ELECTRIC BELLS AND ALARMS. Iow to Install

them. By N. H. Schneider. Including batterles, wire
and wirlng, elrenlis, puoshes, bells, borglar alarms,
high and low water alarms, fire alarms, thermostats,

annunciators, and the lecating and remedying of faults,
With 68 original disgrams. 25 ecentz, postpald.

MODERN PRIMARY BATTERIES., Their construc-
tlon, use and maintenanee, Including batterfes for tele-
phones, telegraphs, motors, eleetric lights, indoetion
cofle, and for all experimental work. By N. H.
Schnelder. 04 pages, 06 (lustrations, The hest and
htﬁﬁ't American book on the subject. 253 ecents, post-
paid.

EXPERIMENTING WITH INDUCTION COILS, H.
8. Norrie, anthor of “Inductlon Colls and Coil Mak-
Ing."" A most instroctive little hook, full of practical
and Interesting experiments, Milly explalned In plain
lsﬂguaga with nnmerous hints and soggestions for even-

ing entertainments. Arranged under the following
headings: Intradnetion: The Handling of Ruohmkorff
Codl: Experiments with Bparks; Effects in the
Vacuum; Induction and Wireless Telegraphy. With

=
illustrations. [In the press.] 25 cents,

postpaid,

EiEETRIC GAB LIGHTING. How to install electrie
gas igniting apparatos, Including the jump spark and
multiple systems for all purposes. Also the care and

a6 original

gelection of sultable batteries, wirlng and repalrs. DBy
H. 8. Norrle. 101 pages, 567 Mlustrations, paper. 23
JLents, postpaid,

THE LOCOMOTIVE, simply explained. A first in-

troduction to the study of the locomotive engine, thelr
designs, constroction and erection, with a short cate-
echizm, and 26 [llustrations. 25 cents, postpalid.
WOoODWOREK JOINTE. How to make snd where to
nse them; including mortise and tenon  joints, lap
Joints, dovetail joints, gloe jJolnts and scarfing Jolnts.
With a chapter on ecireular woodwork, revised and
enlarged edition, 101 pages, 178 Mlustrations. 25 cents,

po=tpaid,

BMALL ELECTRICAL MEASURING INSTRU-
MENTS, describing the making and using of the Jaif-
fl"'r[i’!lll Instruments, fully {llustrated. 256 cents, post-
Al

METAL WORKING TOOLS AND THEIR UBES. A
Handbonk for Yonng FEngineers and Apprentiees.
Bhowe how to uze simple tools required In metal work
ing and model making. [Hosteated. 25 cents, post-
panid.

THE SLIDE VALVE. Simply explained for working
engineers.,  Fully llustrated. 25 cents, postpald.

DIAGRAM OF CORLISS ENGINE. A large sngrav-
fng piving a longltudinal section of the Corliss engine
exlinder, showing relative positlons of the plston.
gteam  valves, exhau=t valves, and wrist plates when
ent-off takes place at 1§ stroke for each 15 degrees of
the clrele. fith full partienlars. Heach-rods andd
rock shafts. The elrele explained. Wrilst plates and
eccentrics.  Explanation of figures, ete.  Printed oo
hesivy paper. slze 12 In, x 19 fn. 25 cents, postpald.

INDUCTION COILS. A practical handhook on the
eonstritetfon and vee of shoek and spark colls,. With 35
flnstrations. 25 cents, postpald.

JOINT WIPING. Proctleal hints
plambing, Fully illnstrated.

for heginners in
25 cents, postpald.

POPULAR MECHANICS

CHICAGO

160 Washington St., 2
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E. YOUCLINGING

To a Lot of Old Fashioned Ideas of the Long Age?
Don't Do It! This is an Age of Progress! Live With It! Up toIt!
In Advance of It, if Possible!

Folks don’t use Wood Plugs nowadays to make their fastenings to
Brick, Stone, Tile, Concrete and Masonry. Not when 50 per
cent in Time, Labor and Temper may be saved by using

- Star Expansion Bolts .« Anchors
Made in all (e (EREYSLOEITEINR | Lo constant

All sizes | s L EE T engineers

-f_ & Write for Catalog and Samples, and give Star Bolts a trial. Onece used, always used

!

S Star Expansion Bolt Co.

142 Lake Street 147 Cedar Street
CHICAGO, ILL. BAYONNE, N. J. NEW YORK CITY

Valuable Book for Letterers|

I IPE TN
SIOow CARD
LETTERING
DESIGNS ETC

2000
ADVERTISING
= I_i-_‘!._"lll'_"lr

DISPLAY SIGNS
SCHOW CARDS
AND POSTERS

Modern Show Card Lettering, Designs, Etc.
P NEW AND REVISED EDITION =523

A practical treatise on Up-to-Date I'en and Brush Letter-
ing, giving instructions respecting many styles of lettering,
position, movement, shading, spacing, deslgning and ar-
rangement; with ustrations of large and small letter of
paeh alphabet, together with a full analysis and diagrams of
making neat and prominent fgures off-hind for Price Tlek-
ets, elc.

r 150 illustrations of finizshed show cands and price
- u.._uﬂgtmq- given with practival instruction. outside of a
2 TP w RS S large vadlety of standard show canl alphabets.

This book is far bevond anything ever published in this line. It contalns solid,
practical common sense instruction—:a book that is free from absurd theories and
mystlfying kinks and contalns 2,000 advertising Phrases for Cand Sigus, 'osters, ete

The price of the book is but $1.00 dellvered to your address. 1If you find book not
as represented, you have the privilege to return the sams In good condition within
three days, and 1 will return the money.

Address W, A, THOMPSON, Pontiac, Mich.

A NEW MONTHLY MAGAZINE

The accompanylng illustration shows a small outline of the cover page deslgn
of a new publication—** The Show Card Writer,”' a handsome new illustrated
monthly. ‘Lhe first number will appear betore Septemboer First (about August 15th).

No Card Writer can aiford to be without it a single month, It will be a credit to
the craf, an inspiration to the worker and & dellght to the eye. Every page, every
artlele, every Hlustration will be ¢lear and distinet. It will show you how 1o limprove
yuur skill, how to enlarge your fiell and how to make money.

One Dollar per Year Ten Cents a Copy Mo Free Samples
Write for prospectus. Address

W. A. Thompson, Publisher, Pontiac, Mich.

Please Mention Popular Mechanics



New Hawks Water Heater

We introduced and bullt up the trade from Chicago, of
the Peerless Kitchen Boller. Thatexperience developed
our latest and highest efliciency and economy.

THE HAWKS
WATER HEATER,
of which we are the
sole manufaeturers,
Thiz heater 42 guar-
antesd superior to
| all others. Make
it thermomeler test
of the heat waste at
filue as compared
with the Hawks.

We invite the opin-
iom of any one fam-
{llar with sueh appar-
alus, as 1o the merit
of our heater, In
principla and econ-
gtruction. A Hut
Bath eosfz 14 cents.
Hot water throagh-
out the house at all
hours.

Gas or Gaseline

for Fuel.

We are specialists In
Water Hoeating, also in
Gasaline Lighting Systoms,
and Howse Heafers, A
novel line of highost class
specinlties necessary to thae
convenience and comfort
of the modern houss in
city or eountry. I% costs
naothing to inves ta AND
| WE HAVE THE SITIVE

FROOFS. Im writing, if
located in & city plonsa
give nameof your plamber.

| Peerless Kitchen Boiler & Supply Co.
54 Dearborn Street, Chicago

P

RELIANCE
ACETYLENE GAS
GENERATOR

MAKES LIGHT
FOR THE

Home, Factory,

Church, School,
Etc.

Automatic Water - Shift — Water- Feed Valve

Hellance Generators ars equipped with a rotary water-
valva which, not being directly connected to the water feed-
pipe conveying the water to the carblde, absolutaly prevents
the water from reaching the carbide until thiz valve s
brought into operation, aantomatically, by the downward
movement of the bell, whirh ocears when the
suficiently low to require an additional supply. This i-
tively prevents any waste of gas after lights are turned off.

WRITE FOR FREE ILLUSTRATED CATALOG
Giving full information regarding all
styles of RELIANCE Generators.

The Gem City

Acetylene Generator Company

POPULAE MEBCHANICS

DAYTON, OHIO

ADY EETISING sECGEION

Have yon seen the New Improved

BUCKEYE TRACTION DITCHER?

tractors on 6
days' test be-
fore asking for
settlement,
Works in hard
pan and shale
rock, whers it
can be taken
out with the
ordinary pick,
Passesover the
work but ence,
cutting to a per-
fect grade If
deslrad.

Write for cata-
log H, also ro-
print article
giving cuble
yards char
I will handle per
dayand thecost
of operating.

E Read the follewlog
= testimenial:

CANADA
) Pincher Crock, Alta, Can., Tth March, 1008,
The Backeyo Traction Ditcher Co., Findlay, 0.

Gentletnan '—Aftor tsing for four months the M in. x 744 . Ditcher 1
purchased from youw, I am able to give you the following resulis:

In good loam the machine can averaps 1,50 feet of 6 foot ditch per 10
hours, including delays and stops  In hard, dry clay that leaves o polish
on the sides the machine can ba counted on to cut B fect per day. In
gravel the sice of mman = fist it will dig 760 fect per day; numercus stops
;T_! required to pick the stones that may roll into some part of the ma-

aery.

I have dug in gronnd esmposed of gravel and bonlders larger than a
man’s head, bat it is not economical. 1 am satisfied that the machine
will do the work of 100 men at one-tenth the cost of hand Tnlsor,

Yours truly, dJ. E. Woons, C. E.

The Buckeye Traction Ditcher Co., Findlay, O.

24"x715" Machine,

Publisher’s Notice to
Subscribers in Canada

The Post Office Department of Can=
ada has abrogated the treaty in force
with the United States for many years
by which periodicals have been mailed
from this country to Canada at 1 cent
per pound. The rate is now made as
high as to the most distant point in
the world and forces Popular Mechanics
to raise its subscription price to all
Canadian subscribers to $1.50 per year.

The retail price on newstands will
remain at 10 cents per copy as the
newsdealers’ supplies are shipped in
bulk by freight.

POPULAR MECHANICS

Ploasens Meoenting Ponglar Wesnhanise
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The Kewanee System of

Water Supply

Will Solve Your
‘Water Supply Problem

The Kewanee System of Water
Supply will solve your water supply
problem to your entire satisfaction,
economically and permanently. The
Kewanee System has successfully
solved over seven thousand of these
problems for country and suburban
homes, public institutions, apartment
buildings, hotels, neighborhood water
works, small towns and eities,

If you live in the city and the
pressure is not strong enough, or the
water is impure, or the water rental
is exorbitant, then it will pay you to
investigate the Kewanee System.

If you live in the country or the
suburbs and desire every convenience

and comfort offered by the best city
water works, then learn what the
Kewanee System will do for vou.

Whether your requirements are
moderate or extensive; whether you
have but one building or a hundred
buildings, the Kewanee System can
be installed to your advantage.

Our broad practical experience and
the technical knowledge of our hy-
draulic engineers are placed at your
service; and we make no charge for
preliminary estimates and plans.
When you install the Kewanee Sys-
tem, we protect you with a guaran-
tee of satisfactory results.

Write for our complete sixty-four page illustrated catalog which
givas full information regarding the Kewanee Syvstem of Water

Supply.
publizhed.

It ia the most complete eatalog on water supply ever
It will give you & clear idea of the great poasibilities

of the Kewanee System, how simple it is and how easily adapted
to your needs, Tell us what you want supplied with water and we
will send you this eatalog by return mail. Ask for catalog No. 14,

Kewanee Water Supply Co., Kewanee, Ill.

MNo. 32 Broadway, New York City.
820 Marguette Building, Chicago.
404 Eqguitable Bldg.. Baltimore.
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HAYNES

RELIABILITY

Model T, Haynes Limousine

The makers of the Haynes have been developim
thelr car for 13 years. ey know their car throug
and through. Year after year they have seen thelr
old ears come back after varied use and have spotted
hers and there chances for lmprovements.

Thelr experience has developed for 1907 a car that
can be safely advertised for reliabilily — a car that
can be {rusted. 1t contains no parts not made in (he
Hmy F-:mtm‘;r'. no principles t are unfamiliar to
the Haynes designers.

In these days, when every blackamith is buylng
parts and assembling cars under a private traue-
mark, the fact that the Haynes factorles really make
everything in their car is 2 guarantee of nes
reliability.

Model ¥V, Vanderbilt Speedsier

The Haynes Standard 50 H. P. Touring Car for 1907,
Model ““T,"” the highest powered shaft driven
car built. Price, §3,500.

8end at once for full information and advance
specifications. Address, Desk P-P,

HAYNES AUTOMOBILE CO0., Kokomo, Ind.

Dldest Automsblle Manufacturers in Americe. Members A.LAM.
New York—1715 Broadway.  Chicago— 1420 Michigan Ave.

HAYNES

Business O_;iportnniﬁes

We have had placed in our hands for
negotiation patent rights on the following
inventions:

A gas light flasher sign whieh has all of
the advantages of an eleetrical flasher sign
and is much cheaper to manufacture and
aperate. This sign is especially adapted to
smaller cities where gas ecan be had, and
where electric companies are disposed to
charge high prices for motors to drive the
electric flash signs. The inventor is a
skilled machinist, who ¢an superintend the
manufacture of these signs, but needs the
cooperation of a business man with suffi-
cient eapital to introduce the signs.

A pneumatic hammer which has proven
by aetual test to be superior in many re-
gpects to the pnenmatic hammers now on
the market. The eost of manufacture is no
greater than the cost of making the other
hammers, and at the prices at which said
tools are sold there is a very wide margin
for profit.

A combination tool, eomprising pliers,
wire eutters, wrench of different sizes, die
stocks, ete. This is a high elass tool to be
made out of drop forgings and is especially
guitable as an emergency tool for automo-
bilista,

A hand-rake so constructed that if a tooth
should be broken, a new tooth can be readily
inserted by the user. The head of the rake
is made of cast iron or ean be made of
wrought iron if desired.

An amusement device made prineipally
of wood on the general plan of a see-saw,
which is capable of being made small enough
to be used in the house or large enough to
be used in publie parks. A similar devies
is being extenszively sold at this time,

An electrieal soldering iron in which the
copper is quickly heated and will retain its
heat.

The inventions ahove named have all heen
thoroughly tested and are ripe for introduoe-
tion to the public. The entire or eontrolling
interest can be obtained at reasonable fig-
ures in any one of the inventions named.
If you have from 1,000 to 5,000 to invest
and are looking for a good opportunity of
engaging in the manufaeture and sale of
articles for which there is an established
demand, we will be pleased to give further
particulars in reference to any one of the
above, or better still, wounld like to have
intending purchasers eall at our office and
make such personal investigation as the eir-
cnmstances may warrant.

Popular Mechanics Patent Bureau
160 Washington St. CHICAGO, ILL.
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the hardest and at the same

Racy{'ype
Mora Roadster
W’
The Most Wonderful WORLD’S REGORD Ever Made by a Motor Car

Muotor Club’s Reliability Run on June 2s5th.

Mora Racytype Roadster Mo, 184 finished on

June 22d at New York City the severe four
dayvs' sealed bonnet contest, with a perfect
geare. . Then with all seals intact started on
Monday, June 24th, from New York OCity for

Chicago, Tll.. arrived in Chicago Thursday, June
27th, with all seals still Intact, started in the
Chicago Reliability Run Friday, June 285th, and
finished this run with all seals still intact and
with a perfect score except g delay of 20 min-
utes on acceonnt of a laundry wagon forcing the
car into the curbstone to avold accident, which
luidly bent the front wheels and compelled the
driver to rin very slowly to the finishing point.

Over 2,000 miles running without making one
single adjustment or the use of a tool of any
kind for vepalrs, under a sealed bonnet.

A World's Record: Thizs performance con-

atitutes in every respect 4 world's record, and

time, from the buyvers' standpoint, the most
satisfactery test, to which it would be possible
to subject a car. On an ordinarvy irip, even a
non=stop run, there s an opportunity for the
driver to make adjustmentis. and on such a trip
any number of minor troubles might arise and
be adjusted by a skillful mechanic, without
materially delaving progress, bhut with the hood

fnstened down, the transmission, battery box
and coils sealed up, there was absolutely no
opportunity to make adjustment on any part

of the power plant, and therefore the mechan-
ical ability of the driver cut no flzure what-
zoever on such a trip. That the Mora went
through 2,853 miles under sunch severe condi-
tions o8 this simply proves its claim to being
Mechanically right.

This is a World's Record for any class of
Motor Cars. Better look into the merits of The
Mora.

Write for **The Sealed Bonnet''—a complete story of the run; it’s free

MORA MOTOR CAR COMPANY

23 Mora Place, Newark, New York

“MORA Makes Good”

“MORA Makes Good”

Felaiaswas  Yilvrad Bidsi
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SHARPEN YOUR TOOLS

You can save trouble and save time, you can do better
work with less effort If you have in yourshop orhome a

PRACTICAL
GRINDER

It will sharpen any edged tool
In onea tenth the time that
an ordinary grindstona will
gharpen {t. ‘lhe alundum
wheal will not heat the metal
, and take the temper out

—.. either. Wea rantea that.

Clamp it on table or bench,

hold or tool 1 hﬁy on

nding wheel a.;?l urn.

at's Any one can do it

Unlform wheals for general pu work—spacial

beveled wheels for certain styles of lmplements.

I A NECESSITY IN THE SHOP

A time and bother saver in the home, Nothing to get
out of order, no water necessary, no chain to buckle or
belt to break. Small aud portable, will save Its cost
in & week when drills and tools are carried out of the
shop on outslde work.

SEND FOR FREE BOOK

Practleal Talks About Practleal Grinders. It will
gattle the dull tool and dull Enife business for you.
Ask your dealer or send to us direct,

ROYAL MANUFACTURING COMPANY
133 E. Walnut Strest, - Lancaster, Pa.

POPULAR MECHANICS ADVERTISING SECTION

CATARACT

A COMPLETE MACHINE SHOP is attained suitable i

Fepairing, experimental work or tool making, hf:‘:l:g“ ti;hdﬁl-:‘#

CATARACT PRECISION LATHE and J.'rr,!u‘:tnl.var:,v«b-izs;r made complate,

applicable to & room in Four homs, & manufacturing plant or tool room
ils {8 & revolation faow mechanics are aware of and s tha mosk

practical, universal and interchangeable outfit evar I!¢1:|:g'n-qd. 1 inter-
send for further information and complete ey R

MANUFACTURED BY

HARDINGE BROS., 1034-
ml!gii Lincoln ;l;ﬂun. CRICAGS, U. 9. A

2C.

How to Make a hm Boat—
How to Make a Barral t—How
to Make a Water Wheel—How to
Make Your Own Fishing Tackle— §
Temporary Camps and How to

Build Them—Permanent Cam 1
and How to Bulld Them—How
Bufld an Imitation Street Car )
Line—How to Make a Water Bley- |
cle—How to Make a Minlature [§
Windmill—How to Bulld an Iee |
Boat—A Novel Burglar Alarm—A
Mechanical Ventrilogulst and
How to Make It—How to Make a
Boot-Blacking Cabinet—Renew- §
ing Dry Batteries —How to Make R
Witer Motors — How to Make [
*Antique” Clocksfrom Up-to-date §
Materials—Lettaring a Clock Dlal §
—How to Make a Windmill of Ona J
or Two Horsepower—How to |
Make a Trap for Rabbits, Rata |
and Mice—How to Make a Small B
Searchlight — Kites of Many #

hicle—How to Make a Water Tal-

Parts—Devices for Winter Sports,

Your Newsdealer will
order it for you,
or sent postpaid for

A BOOK FOR BOY

YOUNG AMERICA

How to Build

BOATS, WATER MOTORS. WIND MILLS, SEARCHLIGHT,
ELECTRIC BURCLAR ALARML, ICE BOAT. WATER
BICYCLE, CABINS, CAMPS, CLOCKS, FISH-

NG TACKLE KITES, IMITATION
STREET CAR LINE, ETC.

fl"dﬁﬂf HUE o ]%:.kﬂglgm— — Fl'ﬁl!kﬁmi%fll]fm lhf;urrlt':—ﬁnw
n ng—How Trha- 0 Make a Tarbine Engine<How
mfnm] lrn% Work—Ornamental § The Directions are Plain and C«m to Make a Lead Cannon—How to
Metal Guardes for Open Fireplaces [ Make a Wireless Tel h Sya-
—How to Make a Propelling Ve- tem—How to Make a Toy Battery

earope—How to Make Paper Bal- i ki Renew (01d Dry Battaries—Weath-
Iwug_ How to Make ap‘;.[actu— m Prpnu.rﬂ for Tenta — How to
graph—Useful Articles and Or- POPOLAR  NECNANKT Make an Electric Furnace Hegu-
naments Made of Old Bicyele e lator—How to Make a Simple Fire

 29C.

How to Make and Use Them—
Coasting Sleds, Chair Slefghs, To-
boggan Slides and S8kis—How to
Make Rubber Stamps—How to
Make a Baggage Carrler for Bicy-
cles — A Water Uandlestick—Boy's
Hand-Power Auto, How Madp—
How to Make a Palr of Dumb-
Bella—How to Bld Your Yard of
Cata—How to Make an Easel- To
Light a Gaslight Without Matches
~Things & Boy Can Make Out of
0ld Bicyele Parts—How to Make
a Wind Propeller—Photograph-
ing from a Captive Balloon—How
to Make a Slmple Barglar Alarm
—To Make a Binder for Popular
Mechanics—How to Make a Ham-
mock—Eleetric Rat Exterminator
—How to Makea Minlatore Steam
Turblne—How to' See Through
Your Hand — How to Make a
Woud-Turning Lathe Ont of An
0ld Sewling Machine—How to Re.

Motor Lift a 10-1b. Welght—To

Alarm—How to Make a Bell Tent.

Published by

| |PoPULAR MECHANICS

25cents by

160 Washington St.
CHICA(‘-O

THE PUBLISHERS
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A GENUINE OPPORTUNITY IN THE NAVY

[s awaiting any young man of good character and sound health, and it is worth his
while to consider what the Naval service offers him.,
The Pay Is Good—5816 to 870 a month, free of living expenses—with a
chance to increase his wages by various allowances; liberal
G&"‘ pension if disabled; and retirement on 34 pay after 30
Qo vears’ service, A chance for a man with a knack for
O _mechanics to learn a trade at
85 == | une of the Naval Schools and

e R
= == fit himself for a competent
_—- ok livelihood, either in or out of the
A Navy. A chance to develop a sound

physical body by fresh sea air and
various forms of athletics.

Advancement does not stop with the high-
est enlisted ratings, but & man may become
a warrant officer, and if especially capable,
may try for a commission.

T T 1"“‘{ T An lillustrated Booklet

- telling all about the Navy, will be sent
* =g, free upon 111:-1‘:]irutiutl to any Navy Re-
cruiting Station, or by addressing

"B$* BUREAU OF NAVIGATION

Desk 69, Navy Department WASHINGTON, D. C.

L}

bt b There are XX chaptera In all, XIX earrring
Choo It m tse f you from the fundamental principles of elec-
tricity on through the wvarious branches to a

point where the careful student comprehends the complete designing, care and operation of a dynamo

or motor, and [ chapter on electric automoblles, outlining their construction, care and operation, and

all about storage batteries and how to handle them. Each subject is carefully written and to the point.
After a student studles a subject, he s questioned on that
subject In such 8 manner as to bring clearly to his mind
the points he needs to know regnrdiug same. A DIC-
TIONARY In back of book will enable him to learn the
meaning of any electrical word, term or phrase used In
this book, as well as hundreds of others incommon use.
All required tables necessary In the study are lo it

TABLE OF SUBJECTS:
CHAPTER CHAPTER

I—Wiring X—Counter E. M. F.

ll—Electric Batteries. Elec- i
tric Platin siteries. Llec Xi—Hysteresis and Eddy Cur-

E. rents
- )
o L SR Xll—Armature Reaction

v\;—m:ut Iriﬂl-nn Xll—Sparking
—Magnetic Leakage XIV—Winding of Dynamos and
Vil—Energy in Electric Circuit
Vill—Calculation of Size of Motors
ire for Megnetizing Coils XV—Proper Method of Con-
IX—Calculation of E. M. F "s necting Dynamos and Motors
in Electric Machines —Self-Excitalion and others

§2.00 PER COFPY—FOURTH EDITION-—16,000 COPIEE BOLD.

The offer we make of refunding money if book Is not
gatisfactory upon examination Is AN UNUSUAL OXE in
connection with the sale of a book. But we have no fear
of its return. Your declsion will be what thonsands of
others has been. Money would not buy it if it could not
be duplicated. We could print testimonials by the hun-
dreds. It is best to order and be your own judge of ita
merits.

CLEVELAND ARMATURE WORKS, Ceveland, Ohio.

AMERICA'S GREATEST REFPAIR WORKES, Armstures sod Fields Wound—
Commuiatars Slled,

L]

MiPsvan 1lPomdlas Beam:baas LAasbh s deas
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to order.

Where light weight and great power are required. 314
to 40 horse power air cooled motors,
send for Catalogue .
been adopted by the United States War Department.

Larger motors
Our motors have

30 HOLRSE POWER, 8§ CYLINDER
WEIGHT 150 LBS.

Hydrogen-Tight Buoyant

R R k=17

ELECTRICAL HANDBOOKS

G. H. Curtiss Manufacturing Co.

Hammondsport, N. Y.

10 CENTS EACH

. How to Make o FPocket Ac-

cumulator
How to Make s Plunge Batiery

: How to Maka & Voltmeter
. How to Make a Galvanometer
. How to Make a Hand Dy .00

How to Make s Talking Ma-
chine

1. How to Moka & Dynamo 14. How to Make s 1-8 H. P. Dy-

2. How io Make a Telephona namo or Motor

8. How to Make nn Electric Motor 15, How to Make a Toy Motor

#. How to Make a Storage Batiery 16, How to Make an Electric Bell

6, How to Make a Wimshurst 17, How to Make & Telograph lo-
Eleciric Maching strument

8. How to Make & Magneto Mas 18, How to Wind Armatures
elilae 18, How o Wind Field-Mnagnets

T. How to Make s Medical Indoe- Wi, How to Make an Ammetar

a thon Coil 21, How to Make a Thermostat

. Motor Botation
. How to Make an Electric Sold-

ering Iron

. How o Make san Electric Heater
. How to Make an Elec. Furnaca
. How to Maken Hand Feed hre
. How to Makea Jump Spark Coil

How to Make a Rheostat

BUBIER PUBLISHING COMPANY, Department 3, LYNN, MASS.

With or withoui Moiors

All gizes from smallest models of Nghtest welght to largest
captive or long voyige viessaels,

Patent machine varuished, hydrogen-proof fabrics, ready
for epeedy construction. BHest varni=sh mades. Patent hydro-
gen gas gencrator systems, complete, all sizes,

Bthmates made; practical professlonal adviee given,
Largest, most reliable manofactory in America.  Operated
28 yvears; 14) gas ballonns for U, S, Government. Instructions

iven; all sorts of experiments eonducted, Only Amerlean
nstitate of Aeronautice, Any kind of gas balloon nscents,
eaptive or free, or nirship flights made at any thne or jlace,

HOW TO MAKE A TELESCOPE

How to make, at an expense of not over $3,
an astronomical telescope which does as good
work as instruments costing $200; will be de-
geribed and illustrated in Popular Mechanics for
October, 1907, The article is written by a young
man who made such an instrument, and with
it he discovered a comet which had escaped the
hig observatories,

The work requires gome time and patience,
but is much easier than would be supposed.

High school clas=es graduating next year, and
desiring to have something which will last in-
definitely and be always useful in years to come,
may find the above suggestion of advantage.

CARL E. MYERS, Balloon Farm, "RAYKSORT

NOTICE SMOOTH
EDGES OF CARD
WHEN DETACHED

Write us for Samplea and

Prices.

BV asmen UFaswdlfams aces Ve

ARE BOUND TO ATTRACT ATTETTION

‘They are bound together in tabs of 25 and when detached from
book, all edges remain perfectly smoosth—no perforation what-
ever. When your cards are carried loosely in case they seldom
have & fresh clean appearance, In BOOK FORM every card is
always perfect, no matter how long carried. Itis a DRAWING
CARD, because every man who sees it detached from book, wants
to look closer and examine it. Your card is then laid aside for
fature reference, and your interview is gained. Let us send yon
@ sample tab of these ENGRAVED BOOK FORM CARDS. The
result will surprise you.

THE JOHN B. WIGGINS COMPANY
SOLE MANUFACTURERS

ENGRAVERS -~ PRINTERS - DIE EMBOSSERS
17-18 EAST ADAMS STREET, CHICAGO
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DIVING BELLS FOR MODERN MERMAIDS

How the Performers are Able to Remain under Water without Drowning

Spectators who have witnessed the mermaid act have been greatly puzzled to
understand how the performers were able to remain under water a much longer
period of time than a person could possibly hold his breath. The Londoa Sketch
tells how it 1s done, as follows: The principle is well shown by our combination
of drawing and photograph. Each mermaid (or, in =ome cases, each set of two
or three mermaids) has her own diving-bell. Before the curtain rises the mer-
maids take their stand under the diving bells, which are then lowered into the
water. When the time comes for a mermaid to rise to the surface she holds her
breath, ducks under the edge of the beli, rests a foot on the small platform shown
at the side of the bell, and is raised to the surface by the attendant in the bell.

No lusion, but Live Mermalds and Real Water

There is a special bell, also, for Father Neptune, his hoat, and his
party, and a small bell from which the comic man of the company catches a live
dog at the end of his fishing line. The working of the device is easily illustrated.
Take a glass tumbler and plunge it into the water, with the mouth perpendicu-
larly down. It will be found that very little water will rise in the tumbler: hut
as air is compressible, it could nol entirely exclude the water, which by its pres-
sure condenses the air a little, The bells are made of boiler-plate, and have air-
hose connections, telephone, and electrie light. The mermaids are protected from
cold by rubber under-garments, and their grease-paints are waterproof. Direc-
tions to the performers are given by telephone and by red and green signal lights.
Many have thought the scene an illusion produced by an arrangement of mirrors;
this should enlighten them.
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TYPEWRITER WRITES WORDS
AT SINGLE STROKE

A new typewriter will soon be put on
the market which will write a complete
word at one stroke. Twenty-two of the
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The Keyboard

short words most used in correspond-
ence have been chosen, as indicated on
the word-keys of the cut of the key-
hoard. The carriage shifts antomatic-
ally by touching the proper key, and
the platen revolves either forward or
back in the same manner.
iy

AUTO INSPECTION DEVI:ZE

For purposes of repair or inspection,
or for digplay in salesrooms, a French-
man has invented the device illustrated.
In operation the frame is secured with
the long end on the floor. The car is
run on, made secure, and a fastening
released which allows the tilting frame
and the ear to tip as shown. The
wheels run in a trough to allow an un-
obstructed view of the under side of the
car, '

FOPULAR MECHANICS

A NEW FIRE TOWER

One of the latest inventions for fizht-
ing fire 18 the tower shown in the illus-
trations. The apparatus is mounted up-
on a car which can be used az an auto-
mobile or drawn by horses.  Each pair
of wheels has an independent steering
device and their own motor, while a
third motor is used to raise or lower
the tower. Eleetricity is supplied by
storage batteries.

The tower is built upon the principle
of the accordion and can also be oper-
ated by hand, if necessary. The plat-
form on top has flying bridges which
are thrown out on either side to the
various stories of a burning building.

A nozzle ig pla.ed on the upper plai-

Life-Saving Tower

form. It has a flexible connection with
the ground and if the force from the .
water mains is not sufficient the truck
has a special pump, operated by a mo-
tor, to raise the pressure as desired.

The tower makes a very compact
body when it is collapsed. Outriggers
on the base prevent any danger from
top-heaviness when the apparatus is ex-
tended to its full height.



Have vou ever thought what wall
become of vou when vour earning capa-
L'.FT!-." 1S ane .:

At 50 will vou still be working for a
low wage or enjoving a good income’

Only tramine will put you in the
icome ¢lass.

To learn how vou can receive this
training without giving up vour present
occupation let the International Corres-
pondence Schools adorse vou.  All you
have to do 15 to mark the coupon as
directed and mail it to-day. There is
no charge for this advice,
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pushed ahead when you know you could
do jl::~1 a5 well 1f Vou rb11|_'.' had the
training. lt's the traming that counts.

Durine the monthof June 386students
reported promotion and higher salary as

a direct result of 1. C. S. training.
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r iicomfort“ Self.Heaﬁné Flat Iron '{'} $5
SAFE SIMPLE ECONOMICAL 7 =W
AGENTS E\-’Eﬁl{““:rigllﬂ

Costs one cent per day. Makes its 1
own gas. No hot stove. Most con- T

venieot and economical household |
article ever invented. |

For further particulars and printed \_{ B

matter, write ' f
b M~ _/ The Hawkes Flatlron Co. ~&00 =
& i, 377 Dﬁurh-urn stq Chiﬂﬂgﬂ Oan also b used as stove

TYPEWRITER BARGAINS

All Btandard Makes, £15 to 65,
Most of these machines have beéen
only slightly used—are gowd as
new. Shipped onap prll'ﬂrl.i Don't
huy a Typewriter before writing
us, Wa will glve you the best

rewriter Imr;.uh:uﬁ that can be
:r!%- e, Address

=== ' Mclaughlin Typewriter Exchange
“=~ o7 N.6th St. &t. Louls, Mo,

AT LAST

o 'k‘" A cheap, rellable type.
. writér, just the kind
¥y have been looking
for. We guarantee
eviTy typewrlter for 1
year, Bulltstrong asa
gun, fine as & watch.
Practleal No. 1. For
note slze, all caplial let-
ters, flygaes, perlod and comma. Flne for j:rlm‘.im, Prigranms,
blil heads, ete,  Price complete, §1.50.
Fractical No.2, Note gize, fine machine, 72 characters, Inrge
aud smail letterz. Good az a #35 machine, Complete, $3.50.
Practical No. 3, An elegant machine, B4 characters, feed
rollers, taking full width of paper. Just the thing for a small
buslness, Welght, 6% b2, Price completes, §6.50.
Will sond sny machina C, 0. D, BRand for fres i pililet and
sample-writing. If yon haven't got our GEEEN Eﬁpﬂrin:-gl Cata-
lague No. 8, sead for it—it's free. HBank reference: Blschofs
Banking House, New York.

ELECTRO IMPORTING CO., 87¢ Warren Street, NEW YORK

THIS THEN
15 TO
ANNOUNCE

THAT

We
manufacture a

1 LIGHTING SYSTEM

for lighting Factories,
Shops, ~tores and Homes, that ju
far superlcr and mors economical
Fhan either Gas or Flectricity.

Burns Gasaline or Alcohol.

In sending for our description and
ustrated calalogos, plesse sand

us a rongh deaft, giving dimen- ,/
slong of ¥your flll’ tory, shop,
store of home and we will
chearfully send you an eatl-
mate for lighting togsther
with = few fuets which (St bk
will, at least, caunse

you to stop and
think.

THE STANDARD- =
GILLETT LIGHT CO. FF&"..”E"EJ.';;?E‘{E

sithploat, sposdies e Sl 932 No Hampd St A CHILD CAN DPERATE
| i pradustes - — -
l..=,'.'... ity R it Yoy e oellop CHICAGO, U, S. A. THIS SYSTEM

vl i E posikinn I:II!-.IIZ REE. THE
IIfIN“I'H.fl\ﬂ‘IH]*i'lIJ\ TITUTE, 210 Huw-

lund Block, CHICAGO,

: st WHEN YOU WANT ANYTHING
== M TYPEWRITERS ./ \\:s AND DON'T KNOW WHERE TO FIND IT

WHEIE at 1305 W RS PRICKS, allowing RENTAL
TO APFLY ON PRICE, B8hipped with pr?v:]egt of WRITE POPULAR M ECHANICS
examination, ¥ Write for 1 glm‘lnt-ed Catalog
TYPEWRITER ENPORIUE 230 FIFTH AvE, CHICAGO —

$15 «GEM” ADDING MACHINE

FREE 10 Days' Trial, Charges Prepaid

With a RESETTING DEVICE that clears the dials to zero in
stantly. A High-Grade Mechanical Production. Does the work of
high-priced machines. Carries automatically.

Adapted for various uses, Written 2 years' guarantee. Catalogus Frea,
E. GANCHER, Automatic Adding Machine Co., 332 B'dway, New York City

Please Mention Popular Mechanice
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MOST WONDERFUL RACE TRACK EVER BUILT

Speed of 120 Miles an Hour Possible—1,581 Miles in 1,440 Minutes Already Scored

The Great Race Course at Weybridge Station

Nothing in the way of a race course
of ancient or modern times approaches
the great antodrome of the Brookland,
Eng.. Automobile Racing Club. 1t is
built to accommodate a speed of 120
miles an hour, and already 5. F. Edge
haz a record of 1,551 miles in 1,440
minutes—24  hours—or an  average
speed of about 66 miles an hour.

This track is 2 miles long, 100 {t.
wide, and at the curves raised to an
ovaloid shape 28 ft. high. The entire
course iz covered with conerete 6 in.
thick, in the making of which 200,000
tong of =sand, graveél and cement were
mixed. In the building 30 acres of
forest were removed, a hill 50 ft. high
and 700 ft. long dug awav, and a river
turned from its course. Seven miles
of temporary railroad and 6 locomo-
tives were required during the nine
months of construetion which cost
$150.000,

Grand stand seats on a hill within
the inclosure will seat 30,000 people,
and outside there 1s standing room for
nearly-a quarter of a million-spectators,
To protect them a double row of hand

rails, 15 ft. apart, extend around the
track : between the rails policemen are
stationed at frequent intervals. Elee-
tric signal boxes with sentries are lo-
cated each 900 ft. No one can cross
the track: visitors enter over a bridge,
and automobiles through a subway.
There are 28 large garages in the
erounds.

The most powerful and fastest cars
will be earried highest at the curves, at
which moment the occupants will be
nearly horizontal to the earth; the
movement of the cars being similar to
a pea rolled rapidly around in a bowl.

Commenting on the possibilities of
the future the Motor Age says edito-
rially:  “Modern railroad locomotives
have heen, so far as speed is eoncerned,
placed in not hetter than second place,
and by the motor car. Imagine one car
traveling continuously for 24 hours at
an average speed of 66 miles an hour,
and this on a eircular track! What
might be expected of this same mon-
ster were it to be turned loose on such
a track as is furnished the locomotive ?
A railroad promoting company has
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hoasted it will carry passengers between ENGLISH FAMILY CAR
New York and Chicago in 10 hours _ = :
and has Dbeen Iﬂu-fhod at_for making OUne of the English railroads has put

such a wild statement. It is neither In MELVICE TiRe L"‘]"ff‘i'l’fll_i'35”'_5 for family
use, These cars are 50 ft. long with
a private baggage room at one end.
The interior finish is expensive with

Like a Home Parlor

very handsome effects. One compart-
ment has a regulation bedstead, which
in case of illness can be suspended to
reduce the jar.

Guairiasy Matw, London
Taking the Curve
impossible nor improbable ; it will hap-
pen within a very short time. It is
not likely steam will be the motive
power—it will be a fight between the
adherents of electric motors and those
of internal combustion motors, with
odds favoring the latter.”
—_——

An average of 400 ft., board meas-
ure, of lumber, per capita, is used in
this country against a European av-
erage of but 60 ft. Moreover, prac-
tically 75% of the cubic contents of a
tree is lost in logging and in failure to
adapt board lengths to the peculiarities
of the tree rather than arbitrary rules
of the trade. Lanterns Mark the Course at Night
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DARING WORK OF STEEPLEJACK

Rides to Work on Wire Rope 200 Ft. in Air

A Philadelphia plant has a brick stack that was
until recently topped by a 2-ton metal cap in eight
sections. 1t became so corroded that it was necessary
to remove it. The stack is 13 ff. in diameter at the
top and flares out. The only way to get to it was by
passing through a 63-ft. underground flue to the
interior of the stack, and then wdﬂ'u!:]mtr up. This
flue was so filled with soot and gases, that John Hasgs-
ler and his assistant, who did the work, were twice
nearly overcome as they carried in lumber for the
scaffold.

After the steeplejacks reached the top they rigged
up a tackle which conneeted with an iron chimney
200 ft. high and 75 ft. away. Access was had to the
iron stack by an outside ladder and it was then an
eagy matter to transfer material and themselves.

I R —
..y

THE CATALPA AS A LUMBER TREE

The catalpa was esteemed very highly by the In-
dians and old settlers of Indiana. The former trav-
eled hundreds of miles to obtain the logs for their
canoes. They were light, durable, easily worked, and
did not. erack or check with alternate wet and dry
conditions.

The settlers used it for various purposes, in fact
for almost evervihing, always taking it in preference
to oak. walnut or ash. Plow-heams, hay frames, lad-
ders, windmills and fences were all made of it. Early

railroads used it for telegraph poles and it gave
exceptional satisfaction, so much so. in faet, that the
natural supply was soon exhausted.  Efforts are being
made to plant extensive forests of eatalpa.  Here are
some of the things it does:

In 20 years grows 40 ft. high and 20 in. thick:

50 vears, 100 ft. high and 30 in. thick.

As fence posts it Tasts 85 vears; as railroad tie has
lasted 32 years. In 12 yvears grows
large enough for a telegraph pole.
Makes execellent furniture, and book
paper. An oak takes 12 times as long
to grow and lasts only half as long in

ABRSLE
BTEEPLE-Jack
10050 1878 Py

PUMPED CARGO INTO THE SEA

The erew of a San Francizco tank
steamer, carrying oil, imbibed too free-

ground.

For a few hundred dollars a young
man can buy cheap land and plant it
with eatalpa, which will be worth thou-
sands of dollars by the time he is 15
years old,

ly and became inebriated. Thinking
to pump out the bilge water in the hold,
they started what they thought were the
hilge pumps, but which in reality were
the ones which emptied the tanks, and
as a result 5,000 bhbl., or about 200,000
cal,, of California oil were wasted.
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HEAVIEST LOCOMOTIVE EVER BUILT

Will Haul a Train of Cars Two Miles Long, on Level Track

The interest of the locomotive world is at present cenfered in the three articu-
lated compound locomotives now building at the Schenectady works of the
American Locomotive (o, for the Erie railroad,  These engines will be the
heaviest and most powerful locomotives ever huilt and will break all records in
locomotive construction.  They are of the type known as the Mallet compound
and will have sixteen driving-wheels, arranged in two independent groups of
eight each. The high-pressure evlinders which are 25 1n. in diameter by 28 in.
stroke drive on the rear group of driving-wheels, and the low-pressure evlinders
which are 39 in. in diameter by the same stroke drive on the forward group of
wheels.  The four rear pairs of wheels are arranged in frames which are rigidly
attached to the botler. The forward four patr of dvivers are, however, carried in
frames which are not rigidly connected to the barrel of the boiler, but which are
in fact a truck: this truck swivels radially from a center pin located just in
advance of the high-pressure cvlinders.

The Imrrmullu alone without tender will weigh 205 tonsg, and will haul on the
level 320 loaded freight ears, or a traimn about two miles long. In the aceom-

panying photographs are shown the boiler and firchox foundation ring and
low-pressure L-_rlithlm‘.-; of these immense machines.  The boiler is over 43 {t. long

and the inside diameter of the largest ring 15 8 ft. It is provided with 404 tubes
21 in. in diameter, and lomg. The water alone in the boiler will weigh
42,500 Ih., and the tubes weigh 23,700 b, The firebox of this boiler would make
a good-sized living room, being 10} ft. long and 94 ft. wide inside, and having a
grate area of 100 =q. ft.  The man standing at the right in the illustration of the
firchox foundation ring 1= 6 ft. 3 in. tall, which gives a good idea of the immense
proportions of the ring itself.,

The first example of this tyvpe of locomotive in this country was the Mallet
compound built by the same company for the B, & O, in 1904, This engine
astounded the locomotive world at that time by its enormous size, but these engines
for the Erie railroad will be as much heavier than theirpredecessor as that engine
was than the largest locomotive of 1tz time.  The decided suecess of the Baltimore
& Ohio engine, however, has proved the advantages offered by this type for excep-
tional weight and hauling power, and justifies this still grenter development of
the type.

These engines will be completed about the middle of next month and will be
watched with interest by the whole railroad world.

: i Py i

COST OF COOKING BY VARIOUS MEANS

Tests made by cooking meat for onc
hour gave results for five different
methods, as shown in the accompanying

ever, the unit cost of electricity wonld
be higher.  Also the prices of gasoline
and kerosene are very low for a good

table : many places, It is U“Hrl”.\' :mmﬂorud
Electricity, per hour,............ 4.148 cta, at o -1 r
Eal Dor R o T ey that cooking by coal iz Lhmpf!r than by
Gag, peE BOUE. . . .. ca s ssnise ot L ere, gas,

GGasoline, per hour...ovus v ineas 1.248 cts, r]*} . ! N . .y .

K orosene, POr NOWE. . oo s 1,092 s e advantages of electric’ cooking

table shows
twice as
how-

An investigation of the
that electricity would
much as gas.  In most localities,

OS]

are that there are no ashes, smoke, or
snof, very little heat and no danger of
explosion,
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NEW METHOD OF REVIVING THE DROWNED

Surgeon Claims to Resuscitate Bodies which Have Been Six Hours under Water

If the discovery by Dr. H. K. Whit-
ford, of Elgin, 1lL, proves to be what
he predicts, hundreds of lives will be
saved every year. He declares he is
able to revive human life after it has
been submerged in water up to six
hours.

The theory advanced by Dr. Whit-
ford, and deemed not an illogical one
by physicians, is an entirely new one.
In speaking of his method, he says:

“It is impossible for a dmp of water
to enter the lungs of a person who en-
ters the water alive. This is in contra-
diction to the time honored belief that
the lungs of a drowned person are filled
with water.

“The water striking the larynx
causes a spasm which closes the lungs,
and prevents the entrance of water for

a period of nine days, until relaxation

commences. Drowning, so called, is
merely suspended animation, and not
death.

“To restore animation I proceed first
to thoroughly warm the body chilled by
long submersion. This is aunmpllshe:]
with hot water, in which the subject is
immersed for 20 minutes or longer.
Following this, the old and Dﬂlinar].r
methods of restoration are resorted to.”

This process, he says, makes possible
the saving of lives of persons who have
heen submerged for a time—not ex-
ceeding six hours. Dr. Whitford clanns
never to have failed in his method of
resuscitation, and believes that it will
be adopted universally.

There were over 300 deaths from
drowning in this country from January
to July 10, and before the snaw flies
this number will be almost doubled.

_—* o —

ELECTRIC RAILWAY BRIDGE 800 FT. LONG

""“‘"L**ﬁﬂﬂ

A=

Largest Trolley Line Bridge Yet Constructed

The interurban electric railways are
not only competing with the big steam
roads, but are building tracks and
bridges which formerly were attempted
only by “railroads.” An instance of
this is seen in the illustration of the
largest” trolley line bridge yet con-
structed. This trestle crosses a deep
ravine near Boone, Iowa, and is 165
ft. high and 800 ft. long. It is also

unusual, in these days, being made of
timber.

Another interesting feature is the
fuel supply. The power house is built
over a coal mine.

S L

The United States will build two
battleships, each 3,000 tons heavier
than any afloat, and to cost $10,000,-
000 each.
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NEW TORPEDO BOAT
Subsurface Craft—Not a Submarine

“Waterclad'’

A strange new fighting craft, the
Burger subsurface turpvilm boat, was
tested by the Construction Board of
the United States Navy. Neither sub-
marine nor_surface vessel, it iz a com-
bination of both. There are two dis-
tinet hulls connected by a “waist,”
with the engines, steering gear, tor-
pedoes and torpedo tubes beneath the
surface, out of sight and out of the
reach of shot and shell.

Unlike a submarine, it will be able to
go to sea alone, to hold a steady vision
of the enemy, and to maintain a high
speed—as great as 20 knots an hour.
Unlike a torpedo boat, it has the qual-
ity of invulnerability, for all the
“vitals” are nearly 5 ft. under the
water line. The craft has been called
a “waterclad.”

The conning tower is the only vul-
nerable part when the boat is in ac-
tion. It is covered with Krupp armor
44 in. thick, which furnishes protec-
tion against small rapid-fire guns.
This tower is too small to be hit by
the big guns except through chance.

The upper hull, the one that lies on
the top of the water, is in effect a
float, and 1= divided into separate com-
partments filled with cellulose. If a
shell should go through one of the
compartments the cellulose would ex-
pand at once and fill the hole. for that
i the principal characteristic of the
substance—no sooner does 1t become
moist than it begins to swell.

In the heavily armored conning
tower are the stuermg wheel and the
signals to the engine and torpedo room.
Through the tower rises the main air
shaft terminating in a stack, through

which foul air and stray gasoline va-
pors may escape. Iresh air for ven-
tilation and engine combustion is taken
in through openings in the tower when
the boat is in action. The exhaust for
the engines is led up into the air stack.
An armored ammunition hoist leads
upward from magazine to after deck.

The offensive armament consists of
a bow torpedo tube with three 21-in.
torpedoes having a range of from 3,500
to 5,000 v. and a speed of 35 knots.
The torpedoes are discharged from the
tube 13 ft. below the water surface.
Two rapid fire guns on the upper deck
serve to keep hostile torpedo boats and
destrovers at a distance.

When the subsurface hoat is not in
action the upper hull will afford the
usual conveniences for stowing hoats
and anchors, and for exercising the
crew. Amidships, between the cellu-
lose compartments on the sides, are ar-
ranged comfortable quarters for the of-
ficers and crew. Thus when fighting
is not in progress the subsurface boat
is much like any other. When the
danger zone is approached, however,
the erew get into the submerged hull.
Then the greater part of the upper,
or exposed, hull could be shot away
without destroying the stability or ef-

ficlency of the submerged torpedo
boat. The vessel iz p*ltvn’re& and costs
$250,000. Gasoline engines furnish
the power.

—_——

The latest fad among the wealthy
is hand-made cloth. This going back
to hand-made goods in cloth, furniture
and printing will probably be followed
hv other reversions,
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MOVING A RAILROAD SIDEWAYS

Down on the Panama
Canal machinery must
be made to relieve hand
labor to the ntmost, and
if no machine is at
hand to do the work
required, the engineers | & ¢
have to rig up some- [
thing even tlmutrh the
device is not dL‘H ribed
in the hooks. Such a
machine is the patented
invention of General
Manager Bierd, of the
Panama railroad. He
had oceasion to move
many miles of track
several feet to one side.
To do this he rigged up
the machine shown in
the cut which operates very much like
a steam sghovel with hooks instead of
the shovel, T'wo lifts are made of cach
section, one rail length long, with a
erew consisting of a foreman, engineer,
fireman and four laborers. In 8 hours
they move 6,000 ft. of track a distance
of 4 ft. sideways at a cost of half a

cent a foot.
—— > - —

MACHINE DRAWS MAPS OF
OCEAN BOTTOM

An instrument has recently been in-
vented for recording the depth of
water, and which makes a pen record

Records Submarine Elevations

Moved 6000 Ft. of Track 4 Ft. Sideways in 8 Hours

something on the principle of the ma-
chine which records the rough places in
a railroad track. A slab of metal at-
tached to a rope is dragged over
the bottom by a hoat moving slowly.
The other end of the rope extends over
pulleys to the charting room, where a
pen records the ups and downs, or peaks
and valleys of the bottom, making a
topographical map. Experts know
how to translate these tracings into feet
or fathoms. The results are much more
accurate and vastly quicker than the
old method of sounding with a hand
line.
—p———

GOLD CARGO; DIDN'T KNOW IT

The captain of the “Ohio” sailed
into Seattle with a gold laden cargo
when the captain thought he had only
sand ballast. The ship was partly
wrecked at home. and after temporary
repairs had to go to Seattle for dock-
ing. Several hundred tons of sand bal-
last were dredged near Nome and
loaded into the held. On arrival at
Seattle its rich gold bearing qualities
were ElCCl[lEﬂtﬂn"i-' discovered by a dock
hand, who panned a shovelful and re-
ported his find.
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CAVALRY HORSES USED AS TELEGRAPH WIRES

Scout on Horseback Sends Telegrams to Distant Headquarters without Stopping

[The following 1s condensed from a detailed ae-
count by First Lioutenant A, C. Knowles, which
appears dn the Journal of the U, 8B, Cavaley Asso.
cigtion for July.—Editor, ]

The photographs shown herewith il-
lustrate a combined telegraph and tele-
phone system in which the horses are
a part of the electrical circuit, The
riders are equipped with breast ree
containing five miles of wire, and eav-
alry buzzers, or instruments for receiv-
ing and fransmitting messages,

Heretofore when a mounted seout.
equipped in this manner, desired to
communicate with the main foree, or
headguarters, it was necessary for him
to dismount and establish a connection
by driving a metal pin into the ground.
This completed a eirenit through the
line hie was reeling out, his instruments,
and thence through the earth to the
home station. This, however, was very
inconvenient, due to the necessity of
dismounting.  Also it was an impossi-

5,

bility for the station at headquarters
to get into communication with the
wout except when the latter chose to
drive the connecting pin into the earth.

Many experiments were tried, until
finally those of Lieutenant Knowles

were  suceessful, and a  system  was
evolved  which  works  satisfactorily.

When a mounted operator is sent out
to accompany a reconnoitering patrol,
or any bhody of troops whose duty takes
them far enough away from the main
force to make electrical communica-
tion desirable, constant connection can
he had with them through the rider. It
12 not necessary for him to dismount to
establish a eircuit, for he can receive
mesgages even while his horse is on a
trol. This enables the officer at head-
quarters to call the party back after it
is several miles away ; change the order
a= fto destination: or give any emer-

Buzzer, Head Piece, Transmitter and Breast Reel
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gency order which may be necessary.
Heretofore a mounted messenger had
to follow at full gpeed to find and over-
take the party, with loss of valuable

New Wwireless Qutfit

time when each minute counts. To ac-
complish this the body of the horse iz
made part of the cire uit, by means of a
small piece of copper placed next the
gkin—the hair having been shaved off,
and the copper piate connected to the
strument.

As the horse always has one or more
feet upon the ground, except possibly
for an instant when galloping, a con-
stant ground connection is obtained
through its hoofs, Of the horses used
few show any discomfiture at the un-
usual sensation and those that are rest-
ive soon become quieted and accustomed
to the tingling, as the current passes
through their bodies. The com-
mander of the patrol may ride along-
side and dictate a message or take the

POPULAR MECHANICS

telephone attachment himself and talk
direct with headquarters. All of this
can be done on a gallop, while the
scouting force moves rapidly ahead.

Tests of this system were made over
all kinds of ground—very wet, muddy,
moist, pprtocth dry and c'iusty roads
and fields—and in all cases the tests
were entirely satisfactory. The illus-
trations show two horses 5 miles apart
and standing upon grass. Results were
perfect and the receiver could be heard
several feet away from the instrument.

The apparatus is very compact, be-
ing packed in two small cases and car-
ried over the shoulder like a field-glass.
One case contains the telegraphic in-
struments and dry batteries. The other
carries the telephone attachment. The
latter is connected by inserting a plug
in the first-named case. On starting
out the operator pays out an insulated
wire which is allowed to fall on the
ground. This wire is carried on spools
cach containing half a mile. On the
return, if time and circumstances per-
mit, the wire ig rewound on reels
fastened to the breast of one of the
men.

Wireless telegraphy will still play a
most important part in field work, and
almost the first duty of a signal corps
is to set up the apparatus and establish
commmunications after a base has been
chosen.  As in almost every other phaﬂ@
of army life, the mule has a very im-
portant duty in the wireless system, for
it is upon his sturdy back that all the
apparatus is transported Recent im-
provements, however, have reduced the
number of mules required to three:
One carries the storage batteries, an-
other the operating chest, and the third
the extension mast, guys and attenna.

et —y -

Pearls turned vellow by long wearing
may be made white again by plamng m
a bag with wheat bran and moving
them constantly over a coal fire.

e e S

The biggest cranberry bog in the
world will occupy 500 acres in Massa-
chusetts and will be artificially irri-
gated,
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REMOVED A HILL IN THREE YEARS

A manufacturing con-F
cern in Cleveland needed
more room in which 1o
huild new factories, hut | e
a hill 800 ft. long, 500 E
ft. wide and 100 ft. high S
stood in the way, It was
decided to dig away the
hill and a big steam
shovel has now finished
the job after working for

three yvears. The shovel

deposited the dirt into
small cars from which it
was nlumpvd into scows
on the river, and then towed five miles

out into the lake and au'am dumped.
———

METAL SHELL FﬂR BELL

One of the hig projectiles intended
for the mammoth coast defense guns
tested at Sandy Hook, exploded while
being transported thither. The metal
shell or casing was but little injured,
and when the public clock at the fort
gave out, the shell was slung up and
has been used as a hell ever since.

Ringing the Bell

This Machine Dug Away a Hill 800 Feet Long

The sound is a far reaching and pe-
culiar one, quite unlike any ship’s bell,
and is ]}mduu-d hy striking the shell
with a piece of hard wood or metal.
The bell “pounder™ is a negro 80
vears old who has been on the “retired
list some time but who refuses to leave,
or allow anvone else to sound the bell.
v—f—ﬂr—f—.-ﬂ-—

MECHANICAL TRAIN CALLER

No matter how large a depot may be,
the new system of calling the departure

Calls Departure of Tralns

of trains announces the fact simulta-
neously in every part of the building.
The instrument, which is ecalled a
telegmagnophone, is really a telephone
with one transmitter into which the
caller speaks, and a large number of re-
ceivers connected with horns for mag-
nifying the gound. It is the intention
to place the receivers in all the various
smoking, restaurant and waiting rooms
where passengers congregate,
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RAILROAD SAVES STARVING
SHEEP

To Do So Abandons All Other Traffic

The Queensland downs of New
South Wales are the richest sheep pas-
tures in the world—except when one of
the fearful drouths occur, such as hap-

Rescued From Famine

pened last year. At that time sheep
valued at $10,000,000 were threatened
with utter extinction. Owners were in
despair and appealed to the Govern-
ment for help.

A narrow gauge steam railway trav-
erses the distriet, and was used in sav-
ing the flocks. For weeks other traffic
was abandoned, and everything in the
shape of a car'was pressed into service.
As there was water at one end of the
line, wooden tanks were built as fast as
possible, placed on cars, filled, and kept
moving constantly, carrying water all
along the line. The sheep quickly
learned that the sound of a locomotive
whistle meant renewed life, and hun-
dreds were killed beneath the wheels in
their irresistible rush for the water

MECHANICS

train. Hundreds of tons of molasses
and sugar cane tops were shipped in to
relieve the famine until the herds could
be removed.

The sheep were brought out of the
district in freight cars of every deserip-
tion. Thousands were too weak to walk
and had to be lifted aboard by men.
Once on a train it was rushed to des-
tinations where there were water and
feed.

During the few months of drouth
more than 1,000,000  sheep, 7.000
horses and 6,600 cattle were carried on
the little road. 1In all the history of
railroading there never was an instance
where a line was given up to work of
this kind E\LlllEH(.h for so long a
period.

MOUNTAIN CLIMBING SLED IN
SWITZERLAND

There has been introduced in the
Swiss mountains, for use during win-
ter months, a mountain climbing sled,
which is proving as coavenient as the
bieyele on level ground. The sled con-
sists of two hobs and is propelled by
pedals and gears and a sharp toothed
wheel which is forced down into the
hard snow of a path. The general con-
struction requires no detailed explana-
tion. Any person handy with tools can
build one out of two worn out bicyeles,
and for use on frozen rivers, ]H}IldE Dr
lakes it will be found capable of high
speci.

Propelled Like a Bicycle
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The above illustration shows Capt. T. S. Baldwin's airship starting on its flight near

Hammondsport, M. Y.
long and 3 ft. high.

The gasbag is 52 ft. long and 17 ft. in diameter.
This flight lasted 30 minutes, during which the ship rose to a height

The frame s 42 ft.

of 3,000 ft. and maneuvered successfully, alighting within a few feet of the starting place.
The test was watched by prominent officers of the army.

TYING SACKS WITH WIRE

Millers are finding they can save
time by tying sacks with a piece of
wire instead of
twine, The Amer-
ican Miller tells
how to do the tv-
ing:

“*Wrap the wire
around the mouth
of the =ack twice.
being eareful to
bring the second wrap =0 as to he he-
low the first. in order to prevent slip-
ping: then twist the ends of the wire
twice, cutting the wire and bending
upward, and the sack is tied. This can
eagily and quickly be done with the
fingers and will excel all other ties and
iz easily untied.”

iy NS S

“The public be,” no not but
“informed” regarding all accidents
hereafter. That is the latest order on
the Harriman lines.

LOOK-OUT MAN FOR AUTOS

Owners of motorears are experienc-
ing trouble in England, owing to the
many sharp turns in the road which are
concealed by tall hedges, The effort
to have the hedges cut down has raised

““Car on your Starboard Bow, Sir"’

a storm of protest. The editor of
Motor, London, facei’ously snggests a
look-out man on the car, preferably an
old sailor, and pictures him as an-
nouncing through a megaphone “Car
on your starboard bow, sir.”
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MAGAZINE WRENCH

For rapid work in
changing tires dur-
ing an automobile
race the tool illus-
trated is used in
France The tool is |
nothing more than a
socket wrench with
sufficient length to
hold the number of
nuts necessary for
one rim and with a

shank made to fit
any brace. As t-hel
nuts are received one
by one they compress a helical spring
im the bottom, and are retained by an
automatic spring catch at the side, of
the tool. Kach time the spring catch
is released a nut is ready for service.
——i———————

BLIND OPERATOR EXPERT TELE-
GRAPHER

Gilbert McDonald, of Maunie, 1l1.,
occupies a unique position in the field
of telegraphy. Blind since birth, he
has nevertheless so perfected lumhelf in
the art, that he is a skilled operator,

Blind Since Birth, Expert Telegrapher

POPULAR MECHANICS

and is thought to be the only one in the
world in active service.

When he was 12 years old he com-
menced to study the telegraph. His
use of the code language was limited
and to overcome this he wrote long
lists of words on the typewriter, as
they came over the wire. In the even-
ings hig sisters would teach him the
meanings of these words. Thus he en-
larged his vocabulary to over 2,000
words,

McDonald uses the typewriter with
dispatch, and when working the tele-
graph key can send over 40 words per
minute, using either hand. He is as-
sistant station agent, performing the
usual duties of that position and weigh-
ing baggage by the sense of touch. He
recently refused the post of instruetor
of telegraphy at the Illinois state school
for the blind.

—— -

TILTING-BOARD PUMP

The tilting-hoard pump is a familiar
sight in those parts of Bavaria where

3

Teeter=Totter Pumps the Water

irrigation is employed. The pumpers
stand face to face holding on to a
cross bar, and by shifting their posi-
tion, forward and back, cause the pump
rod to work up and down. The
movement should be regular to obtain
the best results.
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TRACTION ENGINES IN AFRICAN JUNGLES

Worshiped by the Natives as Fire-Gods—Great Mining Operations
Impossible without these Trackless Trains

Assembling a Traction Engine in the Jungle

In no savage land has such a
magical change been wrought, mechan-
ically as well as socially, as in West
ifrli:a, the land of fevers, wild beasts,
treacherous mnatives—and golden reefs
and streams. It is only quite recently
that King Prempeh sat on his golden
stool in Coomassie, the capital of Ash-
antee, and paved his palace yard with
hu aan skulls.

fe massacred with everv eircum-
stance of horror, several white mission-
aries and traders, and the British sent
an expedition against him. After a
long and costly struggle, the blood-
thirsty tyrant was overthrown and the
whole territory of Ashantee thrown
open to the gold-seekers,

Last year over fiftv million dollars’
worth of bullion and dust was taken

out of this region under circumstances
that well illustrate the romance of gold
hunting. Be it remembered that Ash-
antee is hundreds of miles inland from
the West Coast of Africa, and Coomas-
sie is fenced in with hundreds of miles
of pestiferous jungles, and fever-
haunted swamps, from which at dusk
rise white steamy vapors, laden with
death for the white man.

But the greatest problem of all has
been that of transport. Pioneers saw
that every little forest stream fairly
ran with gold, and it seemed such an
easy matter to pick up a fortune. La-
bor, however, was not to be had, for
the West African savage is lazier than
any other, doubtless by reason of the
terrible climate. Soon the labor ques-
tion became gravely critical, because
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great corporations began to establish
vast and costly plants in Ashantee.

The wilderness had to be cleared and
kept cleared. - For in these luxuriant
wilds a clearing of this month be-
comes a jungle the month following,
And yet, despite all adverse conditions,
West Africa grew in importance as a
gold producer. The greatest problem
of all was the question of transporting
supplies from big steamers on the coast
into the heart of this most difficult of
countries. There was nothing for it,
after many experiments with great
trains of coolies who were paid fan-
tastic wages, but to import broad-
whe=led traction engines which, how-
ever, had to be built in convenient sec-
tmns, so that they might be borne
thmugh the tremendous West African
forests in man-carried loads.

All these would be dumped down
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near the great mines, and then put to-
gether by natives under the superin-
tendence of white engineers. The first
engine, when set in “motion was wor-
shiped as a god for hundreds of mile-
around, mainly by reason of its greai
strength. Soon passable roads were
cut through the wilderness from the
coast, and big trains of broad-wheelud
Wagons paqse{i to and fro carrying ma-
chinery, clothing,. tools, prmrlsmns and
a hundred and one necessaries for the
thousands of white men now employed
in West Africa’s interior.

For besides gold there are other
treasures in the shape of mahogany
and teak forests, not to mention great
deposits of tin. The traction engines,
therefore, have solved the problem of
West Africa’s development and enabled
many struggling properties to tide over
their bad days,

NEW TYPE U. S. CRUISERS

The Birmingham Immediately after Launching

The latest type of United States
eruisers, of which the “Chester,” “Sa-
lem” and “Birmingham” are under
construction; is seen in the illustration,

which shows the “Birmingham™ imme-
diately after launching., Thesge sister
ships will use turbine engines and are
planned to be the fastest in our Navy.
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FIRE DEPARTMENT WORK ON
JULY FOURTH

Many fire departments have a special
call assignment for companies during
the 24 hours of July 4th. The sys-
tem has been a success where it has
been tried, and when properly planned
and executed it has reduced the num-
ber of wuseless 1uns, besides always
keeping heavily populated districts
well protected with reserve companies.

When a first alarm 1s sounded, only
a portion of the usual quota of engines
respond unless the commanding officer
rings for others. A second call hrings
the remainder of the companies which
ordinarily would respond to a first
alarm. A third call brings the teams
which usually respond to a second
alarm ; a fourth call brings the third
alarm teams, ete. If the fire grows
to large proportions, the second and
sometimes the third call is omitted,
and the third or fourth alarm, as the
caze may be, gounded direct.

The average Fourth of Julv fire is
usually a small matter, and as a rule
a single chemical engine is suflicient to
extinguish 1t. The alarm system de-
scribed meets the emergeney with one
or two engines and saves the others
from unnecessary hard runs
R

SUPREMACY OF WHITE BREAD

White bread is rapidly hecoming the
bread of the entire civilized world, and
its use is increasing every vear. Mill-
ing, a Liverpool ]mun.ﬂ Bays:

The change is becoming more pro-
nounced every vear, but as the wheat
production in the rye-consuming coun-
tries does not increase pro rata, it is
throwing more demand on wheat from
other growers. In the Far East the
tendency to replace rice by wheat is
another instance of the triumph of the
latter. As knowledge grows dietary
customs give place to more enlightened
foods. Growers of rice and rve will
become wheat producers, but probably
not as fast as the consumers change
from one to the other food.
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GRAPHIC ILLUSTRATION OF U. S.
WHEAT CROP

The wheat crop of the United States

last  wvear was 735,261,970 bu.,, a
quantity difficult to comprehend, The
Seientific American has  made a

graphic illustration of this by an im-
hasket

aginary 192 ft. in diameter at

Wheat Pile 950 Ft. High

the hottom, 1.225 ft. at the top, and
80 1. highs or about as high as the
Eiffel tower.  1f made into flour a bar-
rel 1,2144 f1. high and 962} ft. at the

widest part would be needed to hold it.
—_—

VERTICAL SLIDING WINDOW
BLINDS

A novelty in the construction of
window blinds for residences or office
buildings comes from France, The
blind is composed of vertical slats

The Shutters Move Sideways

which are carried on two harizental
rods, and open and close by sliding to-
ward or from the middle of the win-
dow. The slats remain in the position
to which they are moved leaving an
opening of any desired size.
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MACHINE RECORDS ROUGH
TRACK

A machine which when carried on
a locomotive or car records the rough
places in the track has enabled the
Japanese narrow gauge railroads to
increase the speed of trains from 24
to 35 miles an hour. The machine is

Pen Picture of the Jolts

not unlike the seismograph, which re-
cords the length and severity of earth-
quakes. When used on a railroad it
records the place and “size” of the jolt
caused by bad joints in the rails or
other uneven conditions. The Japa-
nese have even heen able to locate soft
ties in the track, which had escaped
the inspectors,

These instruments are very expen-
give, being made at only one place in
the world, and then only on special or-
der. In size it is only 10 by 12 by 18
in., and weighs 33 Ibh. So sensitive is
the instrument that on being drawn
across an apparently smooth floor, it
records the nailheads and knots in the

e
A & |
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wood. The record iz made on a sheet
of paper which unwinds from a roll,
and is written with ink by a sapphire
pointed pen. Several of the recorders
are in use in Europe and a road in
this country has ordered one.

CEMENT AS METAL PRESERV-
ATIVE

The preservative qualities of cement
have been well demonstrated in mari-
time work during the past few months.
The larger vessels on the Pacific coast
have a coating of fine cement on the
inside steel plates of the hull. Lately
a number of these steel-hulled ships
have been docked for repairs and the
plates torn away. It was found in
every instance that where a plate had
received a cement coating it was as
sound and bright as when first placed
in position,

On the other hand, where a vessel
had not been coated, the steel was
pitted and corroded, and in some cases
this  honey-combing extended clear
through the plate. The effect was
further noticed on vessels which were
only lined on the inside. The outside
half of the steel was thoroughly *rot-
ted,” while the inside, protected by
cement, was as bright and sound as
when new.

—_————————

HANDSOME CABIN LAUNCH

An extremely neat cabin launch has
been placed on Lake Chautauqua. The
forward cabin is occupied by the power
plant and operator, with berth, and
other conveniences and lockers for
supplies. An awning with side cur-
tains extends to the main eabin. The
cockpit also has rToom for several
chairs,

The boat is 45 ft. long.

A Pileasiog Idea in Motor Boat Conslruction
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ENLARGING A TUNNEL IN SCOTLAND
While Trains Run on Time

A rtannel on the Caledonian Rail- 61l in with solid masonry to a height

way, of Scotland, began to give trouble
on account of the roof falling in. It
was constructed 55 vears ago mul wis
driven through solid rock. Springs
and the locomotive gases caused the
stone to decay, greatly endangering the
safety of trains.

It wasz decided to remedy this by
lining the tunnel with brick and at
the same time widen it from 24 ft. to
26 ft. 6 in. This was a diftienlt task
to undertake without interfering with
traffic, which was exceedingly heavy,

.
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12 ft. above the original roof line.

As the workmen fore away the =oft
rock it was deposited along the track
and not removed until Sunday, as traf-
fic was less congested at that time. As
the rock was being removed a supply
of brickwork and masonry materials
sufficient for the next week’s work was
brought in. Compressed air was sup-
plied to the shields at all times and
the tunnel lighted by 300 eleetrie
lamps.  The total cost of the work was
bhetween $H00,000 and $300,000.

The Shields that

some 200 trains passing each day.

First the double track system was
removed and a single track run through
the tunnel. Narrow gauge lines were
laid on both sides of the main road-
bed, and on these enormous shields
were run in to act as protectors for
the workmen. These shields conformed
fo the shape of the tunnel, as shown
in the illustration, and were built of
steel and wood. They served not only
to protect the men, but supported the
roof as well and kept the main line
entirely free from obstruction, form-
ing a tunnel within a tunnel.

The roof and *sl(]["-‘: were lined with
hrick, generally six courses deep, al-
thnugh in some places where the rock
was greatly decayed it was necessary to

Protected Workmen and Trains

LIFE TINTS FOR THE DEAD

The latest accomplishment in mod-
ern embalming is a preparation which
when mixed with the embalming fluid
imparts to the dead body what 1s said
to be a life-like color. By using the
proper quantity ﬂuurdm;_-; to lh‘—‘ age
of the deceased the face 13 given the
rosy hue of youth or the Tess pro-
nounced color of adunlts. The prepara-
tion is non-poisonous, and renders the
body firm without making it hard.

—_———

A new hotel which ig being built in
Paris for American guestz will inelude
the use of an automobile with each
suite of rooms,
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UNIQUE ADVERTISEMENT OF FISH DEALERS

An original and in-
i teresting idea has been
made use of by whole-
sale fish dealers in New
York.

With the compass
points as a circular
border the leading mar-
ket fish are represented
as swimming toward
the center, in which is
printed the name of the
firm.

With the name of
each fish is also given
the months during
which it is to be had.

When you purchase
any of the fish named,
in other months of the
year, the chances are
you are getting cold
storage and not freshly

caught fish.

ELECTRIC FAN IN THE KITCHEN

The utility of the eleetric fan is
rapidly being extended from offices to
residences  and  from the summer
months to the entire year.

In the kitchen of residences the fan
has proved even more welcome than
in the office downtown of the owner.
With a medium-sized fan, the position
of which can be shifted by means of

Drying Dishes with Fan

a few feet of flexible cord, even the
hottest kitchen is made not only en-
durable, but actually comfortable! It
is a time and labor saver also; kettles,
pans, and other metal utﬁnaﬂa as well
as knives, forks and dishes, can be
dried mﬂmut wiping by placing the
articles in the path of the breeze.
With dishes the best results are had
by using racks or movable shelves, in
which the dishes are placed to receive
plenh of air. When one side is dried
it iz only the work of a moment to
reverse them and expose the damp
side.

Where quick action iz needed in the
home laundry, hang the articles on a
line direetly in front of a fan and
they will be dried quicker than under
ordinary conditions out of doors. In
the sick room a fan is far better than
ice for cooling purposes, as immediate
results are had and no dampness is
caused as with meltmg ice.

The electric fan is going to become
as much of a household necessity as
the electric light.
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JAPANESE IMITATING AMERI-
CAN PIANOS

The dreams which American piano
and organ manufacturers have had of
big sales in the far East, as Western
ideas and luxuries inerease, have had a
set-back. The Japs are making mu-
sical instruments right at lmmu with
machinery built in Japan, and which
is a counterpart of the best machinery
used here.  They now recall with regret
sundry .L‘qune:a(, workmen whose will-
ingness to work led them to volunteer
to do anything and everything around
the fa.LtGIL and whose skill made them
prize melu}ea,

These same willing workers, pos-
sessed of valuable secrets of manufac-
ture, are now the superintendents of
piano and organ factories in Japan.

——

MELTED METAL RAN INTO THE
SEA

&
v

Fire recently destroved a cannery at
Bellingham Hzl\. Wash., and $75.000
worth of pig tin, solder and other
metals were melted and ran into the
gsea. It 18 hoped a portion of this
metal ean be recovered, but it will have
to be shipped back to the smelters and
go through a refining process before it

can he used.
——i—

OVERHEAD WASHING MACHINE
\

An overhead washing machine is a
great convenience in washing vehicles.
It consists of a galvanized steel track
upon which a rnllor mounted upon the
end of a lone arm, tlmﬂs. The prin-

Handy Machine for Weshing
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cipal working parts are of brass, and
the water-tight joints are specially
constructed to not only wear well, but

to prevent leaking.
—————

A COLD WATER GUN

American fire departments have oe-
casionally rendered good service in
dampening the ardor of a mob, but in
the South African mines the scheme

Shooting Coolies with Water

has been perfected and is constantly
in readiness for use. The 1lustrated
London News says: “The water gun,
a gigantic fire nozzle traveling on a

high platform, commands the whole
compound ; and when a row begins

among the f*ﬂolis.u, this harmless but
¢ffective artillery is brought into play,
always with excellent oifed ’

i

LARGE GAS HOLDER COLLAPSES

A large was holder at Long Beach,
(fal., collapsed and 700,000 cu. ft. of
gas escaped.  Nearby workmen were
overcome and rescued with difficulty.
The gas was carried on the wind for
miles and the odor hung in the air for
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hours after the accident. The collapse
was due to the breaking of the reinfore-
ing bands around the holder which had
heen weakened by the corrosive action
of the moist, salt-laden sea winds,

POPULAR MECHANICS

SCREW 74 FEET LONG

A remarkable pair of screws for
shear legs was turned out at works
near Birmingham, Eng. Each screw
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Enormous Lathe—Cutting Screw 74 Ft. Long

AUTOMOBILE ENGINE CLEANED
WHILE COASTING

When coasting a hill of length, open
the switch, open the throttle wide and
leave in the clutech. This will draw
full charges of carbureted air through
the cylinders and expel the unburned
gases from the muffler. This not only
cools the engine, savs Motor, but the
spray of gasoline has a alranqmg ac-
tion on the valves and piston which
loosens the burnt oil binding the depos-
its of carbon and dirt. Use care to
always retard the spark fully and par-
tially close the throttle before turning
on the switch.

P
ALUMINUM TO PREVENT MER-
CURY POISONING

An Italian inventor has discovered
a. plan whereby the disastrous effects
of mercury upon metallurgical work-
men may be overcome. He has found
that aluminum has a strong affinity for
mercury and he proposes furnishing
the laborers with light aluminum hel-
mets, the breathing spaces being cov-
ered with a fine gauze made of alu-
minum wire,

-
The new ocean liner “President Lin-

coln” will be 616 ft. long, with ac-

commodations for 3,750 passengers.

has a pitch of 2 in.. diameter of 111
in.,, with a total length of 74 ft. It

Hydraulic Forging Machine
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has gun metal bearings and will be
used in 100-ton shear legs. One of
these screws is shown in the illustra-
tion. At these works forgings up to
30 tons are machined and finished. In
forging, the German hydrau.c press
illustrated i used.
— -

PLOWING IN A SHIP'S HOLD

A common, everyday farm plow was
used in unloading the cargo of the
“Ammon” at San  Francisco. The
entire hold was filled with 1,500 tons
of nitre, which had frozen into one
solid mass and very hard.  Explosives
could mot be used, and picks and
shovels were too slow. Ag a joke a
bystander suggested they better use a
plow.

The captain, however, decided to try
the plan, and bought a good sized plow,
and by means of “block and tackle and
steam winch pulled it back and forth
the length of the hold. The plow
loozened the nitre as fast as a hig gang
could shovel it into the steel buckets.
This is probably the only instance on
record where a ship’s cargo was dis-
charged in this way.

— . —

The lowest submarine so far is the
“Octopus,” which stayed down 39 min-
utes in 215 ft. of water off Boston
Light. Although the pressure at that
depth was enormous it did not leak.

50%.
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MAKING 12,000 MATCHES A
MINUTE

Twelve thousand a minute, or 7,200,-
000 in a day of 10 working hours is
the record of the latest machine for
making matches. The whole appa-
ratus is 10 by 12 by 30 ft. in size,
but it works with such rapidity tlmt
it has reduced the cost of production
The machine is entirely
automatic and from the time a match
enters as a block of wood until it
emerges, ready for packing, it is un-
touched by human hands.

Cork pine is used for the match tim-
ber and it is purchased in 2-in. planks.
These are well seasoned, cut into match
lengths, and fed into the machine by
means of a block conveyer. The blocks
pass under a battery of small knives.
These knives are 48 in number and
each one gougez down into - the
wood ]ﬂl"‘thwhe with the grain and
comes up bearing a match splint.
Every knife cuts 2: 50 splints a minute,
and ag each piece of wood is torn away
the upper end is forced into a steel bar
which has a number of perforations,
each slightly smaller than the match,

The bar, which securely grips the
splint, is a link that is part of an end-
less belt 500 ft. in length which takes
fifty minutes to make a complete cir-
cuit. This belt carries the matches

T 1

Machines that Make the Boxes
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The Match Machine

throngh a paraffin bath shortly after
they come from the knives. The bath,
or dip, makes them more inflamma-
ble. The paraffin is kept in a melted
state by an ingenious contrivance
which drains off the cooled liguid and
adds more at a higher temperature.

The greater portion of the matches
" made now are of the noiseless type;
that is, they have two tips. This tip-
ping is" accomplished by two rollers,
the phosphorus friction material being
put on by one and the chlorate of
potash composition by the other. Both
of these substances are kept melted in
a reservoir and the rolls revolve in
them at exactly the same rate of speed
that the conveying belt travels, and as
the match wood lightly touches the roll
it is tipped with a small quantity of
the igniting compogition. Considerable
time elapses between the dips, and the
belt turns in various positions on its
journey in order that each tip may
dry to a regular shape. The extreme
length of the belt is to allow the
matches to become thoroughly dry be-
fore being packed.

MECHANICS

Just before the belt completes the
circuit each completed match is pushed
from its holding bar by pins which fit
each perforation in the latter. As they
fall on a shelf an endless chain con-
veys them to the packing table, where
they are placed in boxes, wrapped and
sent to the shipping room. Only five
packing girls, and two helpers, are re-
quired to tend one machine, doing the
work which in the older processes re-
quired twenty-five persons with a much
smaller output.

In the old styvle of match-making
a veneer was pared from a basswood
log. This was cut into splints 17 in.
Iﬂng‘ the length of eight matches. A
number of these were piled in a veneer
cutter and an 8-bladed knife making
150 strokes per minute divided them
into sections. The matches were paraf-
fined in a big screen drum which
dipped in a hurrL vat. After heing
dipped they were straightened by one
machine, placed in dipping plates by
another, and tipped by still another de-
vige.

The operation of making the boxes
15 one that 1s almost as interesting as
making the match itself. The box-
board comes to the factory in large
rolls and is there cut into sizes required
for the various matches. It is then
fed into the box machine and is
stamped with .the name of the com-
pany, cut to shape, and folded. " The
strip of sand paper on each side is
made by passing a glue covered roller
along the box and then throwing sand
up dgdl'l].‘:t it.

Match-making by the new automatic
machinery has already effected a sav-
ing to the consumer. Where formerly
100 matches were sold for a penny
the consumer now pays only five~

eighths of a cent for that number.
- —

As was predicted a vear ago, the
eraze for voung emplmeq is beginning
to subside, and it is perceived that ex-
perience and reliability are better than
mere youth. The age limit for enter-
ing the emplov of the Pennsylvania
railroad has been raised from 35 to 45
years.
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Compressed Air Plant for Working Pneumatic Tools on Indian Locomotive

THE RAISING OF SUGAR BEETS

A Vast Industry Waiting for Labor-Saving Machinery

Sugar was made from beets one hun-
dred vears ago, but it cost as much
to make one pound then as the grocer
charges for 15 1b. now. While improved
machinery has contributed its share to
this reduction, an improved bheet has
done more, for 2,400 lb. of sugar is

raise beets indefinifely without destrov-
ing the land. as was once feared.

A sugar beet seed is really five to
seven seeds in one—there’s a fortune
for a machine which will separate these
germs without erushing—henee a vast
amount of hand work becomes neces-

Mechanical Hoe for Working Sugar Beets

now obtained from one aere against
480 1b. in the early days.

When a beet sugar factory is huilt
it means inereased value for thousands
of acres of land: in many cases an ad-
vance from $10 to 8100 per acre.  And
this is permanent, for the department
of agriculture has found out a way fo

sary to thin beets soon after they come
up. Here's a chance for another ma-
chine.  Then there are from two to
five hoeings. This, too, has been hard
work, although a new machine hoer is
heing  tried. This  queer  deviee s
mounted on high wheels, and is driven

by a gasoline engine,  Several stecl



088

A Portable House

shafts hang from springs and universal
joints which permit movement in every
direction. The lower end of the shaft
has a steel disc which revolves rapidly.
The operators guide this cireular tooth-
lesg saw  where it will do the most
harm to the weeds. The machine
needs improving.

The harvesting includes three opera-
tiong, lifting, pulling and topping. A
sort of plow loosens the beet but if
must be pulled hy hand and the tops
cut off. Manv forms of beet harvest-
ors have been constructed, but none
has come into general use. The cost
of hand harvesting is from %5 to $3
per acre. A practical harvester will
certainly be worked out before many
vears. When harvested the beets should
be hauled at onece to the faetory, or to
the railroad for shipment. At the fac-
torv a system of siloing is employed
when the shipments eome in  faster
than they can be worked up.

The effort is to have the beet raisers
plant at different times to spread the
harvest time out as long as possible,
The farmer 15 glad to join in this he-
cause of the large amount of hand
work involved at certain periods of the
beet's growth. In some states there
are colonies of experienced beet work-
ers who live in houses on wheels and
move from one beet farm to another.

These houses will acecommodate five
people and cost $75. The outfit in-
cludes a laundry stove. cooking uten-
gils, woven-wire folding cots, mat-

POPULAR MECHANICS

tresses and blankets. When the work
for one farmer is finished he furnishes
the teams fo draw the colony to the
next place or to the depot, if the dis-
tance requires transportation by rail.

The industry of beet raising in this
country is a large and growing one,
Last year the crop produced 312,900
tons of sugar, valued at $28,162,800,
The opportunities for the invention
and improvement of labor-saving de-
vices in this field are unusually invit-
ing. The average cost of hand labor
at present required on each acre of
beets is $20. Suitable machinery if it
could be had, would reduce this figure
at least one-half. This would mean
a saving on the year past of $10 per
acre on J07,000 acres or $3,070,000.
The eurrent vearbook of the Depart-
ment of Agriculture, from which these
facts are taken, devotes considerable
space to beet raising.

—_———

VACUUM PROCESS FOR CONCEN=
TRATING ORES

The new vacuum process for concen-
tration of ores is attracting consider-
able attention, especially as the ma-
chinery is so simple it can be built in
almost any machine shop, and in oper-
ation no skilled labor is required.

0il and acid are mixed with the
flowing pulp of crushed ore and water
as it comes from the crushing mill,
The oil attaches itself to the minute
portions of mineral, but has no effect

Yacuum Concentrator
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The above picture shows a view in Melbourne, Australia.

government warehouse and cold
prepared for shipment to London.

storage quarters,

The large building is the
where fish, meat and produce are

upon the rocky particles or gangue.
The whole mixture is then subjected to
a pressure less than the atmosphere.

When the vacuum is applied the air
and other gases dissolved in the mill-
ing water are liberated. These gases
attach themselves to the greased min-
eral particles and rise to thc top, car-
rying the ore with them in the form
of a rich concentrate, which overtlows
into a pipe leading to a reservoir,

The rocky particles or gangue re-
main at the bottom and are thoroughly
agitated until every bubble of liberated
gas has carried its bit of mineral to
the surface. They are then discharged
through a waste pipe.

The Mining World, London, savs:
“The quantity of oil and acid required
15 not the same for all ores, but usually
amounts to not more than a few pounds
—say. from 3 to 10 Ib. per fon of ore
treated.”

A large variety of oils and similar
substances have been tried and found
suitable, such for instance, as Cali-
fornian crude oil, Texas crude oil.
Texas residuum, fuel oil, Russian
crude, Borneo, Sumatra, and similar
cheap oils, tars, blast furnace oils, olive
oil residues, oleic acid, kerosene, a
variety of light oils and fish oils. The
process is patented.

i S T

Burglars are using automobiles for
making their “visits” and carrying off
the plunder.

FARRAGUT’S FIRST VESSEL TO
BE SCRAPPED

old

The weather-searred  frigate
“Saratoga” is to be destroyed. This
was Admiral Farragut’s first command,
and since 1889 it has been the training
ship for the Pennsylvania Nautical
School, an institution maintained by
the state for training the youth of
Pennsylvania in the science and prac-
tice of navigation. During her cruises
the “Saratoga”™ has visited all the
prominent continental ports :md places
of interest in the world.

Four years ago it was necessary to
Lumpiutvlv overhaul her on account of
the terrific storms that she had passed
through. On the last croise out six

gales were encountered in  thirteen
d.uw and it required every effort of the
vouthful crew to keep the old vessel
afloat.  When it was finally brought
safe to shore, the mnaval authorities
found that it would require too much
money to put it back into shape again,
=0 determined to sell it for old junk.

B e 5
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KILLED BY CHARGED FENCE
WIRE

Death recently came to a ranchman
of Bellegrade, Mont., in an unusual and
peculiar form. A highly charged trans-
misgion wire, which erossed his ranch,
became broken in some manner and
one end fell across a barbed wire fence.
The ranchman, not knowing of the
break, attempted to crawl through the
fence. His body completed a circuit
to the ground and he was instantly
electrocuted. His wife attempted to
remove the body but was rendered
senseless by the shock she received,
Neighbors finally removed the corpse,
but only after considerable danger to
themselves.

A

CUTTING PILES UNDER WATER

The illustrations show a complete ap-
paratus for sawing off piles as deep as
24 ft. below the
surface. The first
is a pile driver
from which the
— hammer has been
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= removed and the
~.sawing mechan-
s === 25 jsm has been sub-

Ciee oL s stituted  between
- o2 the guides. At

I8~ the end of the
saw-shaft (Fig.

2) is =een a loop

by which it can be raised or lowered.
In the middle is a drum for belt, and
just below it appear the rollers, which
are to fasten to the guides to keep the
belt in place. A spline through the
whole length of the shaft makes the
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------

Shaft with Saw
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saw readily adjustable to any depth
within its range and also takes up any
vertical motion of the pile driver due
to motion of the water. The shaft 13 375
in, diameter and counterbalanced by
the timber shown in Fig. 1. For most
piles a 42-in. saw is sufficient, and 10
hp.; for extra large piles, a 48-in. saw
and 12 hp.
TS TPt
CEMENT BLOCKS PRESERVE
POLES

To prevent deterioration of wooden
poles at the surface of the ground.
where decay usually
begins, a French in-
ventor uses a pair of
cement blocks. These
blocks surround the
pole and extend 1 ft.

— into the ground.
When locked in position cement is
poured between the blocks and pole.

r PR
- -

MAKING JEWELRY AT HOME

Thousands of women in Massachu-
setts and Rhode Izland are earning a
tidy sum each day without leaving
their homes. The unprecedented de-
mand for all grades of ornament has
caused jewelry manufacturers to resort
to every expedient to supply their or-
ders. The practice of allowing the
women to take home work, finish it
and return it to the factory has grown
up and is now one of the most exten-
give in the New England states.

Much of the work is simple and can
be done by hand; for example, in the
manufacture of the ring or chain
purses which are so popular, a pair of
phiers is the only tool used. The price
for making one of these varies from
50 cents, for the small ones, to $1.25
for the larger size. A fast worker can
often make two of the smaller in a
day.

Some factories have installed foot
power presses in the houses and larger
articles are made. Work is delivered
and collected weekly or oftener, by an
agent of the company.
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SYDNEY, N. S. W., STOPS A BIG RIVER

And Diverts Its Waters to City Use

ol tmy Wonte hisi Taselat

(ireat Dam and Reservoir

Sydney, New South Wales, is a great
consumer of water, anid at intervals
during its century of growth has
reached out first for small streams,
then lakes and small rivers, and now
the entire flow of the Cataract river.
The river has been brought to an ab-
rupt stop in itz eourse by the con-
struction of a great concrete dam 811
ft. long and 192 ft. high. The dam is

158 ft. wide at the base and 161 ft.
at the top and stores up the flood
waters in a reservoir 150 {t. deep, cov-
ering 2,200 acres, and containing 21
billion gallons of water. The work,
which was done by the government, oc-
cupied two vears. cost $1.500,000 and
was accomplished with machinery
brought from the United States and
England.

HORSESHOES MADE OF ASBESTOS

Visitors to the voleano of Kilauea,
on the igland of Hawaii, generaily ride
on horseback, and in crossing what is
known as the “pit,” the horses suffer
much from the great heat, The earth
is so hot that the hoofs of the horses
are not infrequently scorched. As some
protection became very necessary, a
clever blacksmith in Honolulu has re-

cently devised a very successful method
by which asbestos may be used.

The idea is to provide the hoofs of
the horses with an asbestos covering
much after the fashion of the outer
shield of iron-studded leather or can-
vas over the automobile tires. These
hoof shields may be put on and re-
moved at pleasure,
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RAILROAD CROSSES A MUD
DESERT

Railroads are sometimes built under
very peculiar conditions. This is the
case with the Western Pacifie Trans-
continental line that 1s being construct-
ed from Salt Lake City to San Fran-
eisco. The line runs 38 miles through
a stretch of the Utah desert, where
nothing but soft alkali mud is to be
found. This “mud desert” seems to
have no bottom and it was exceedingly
difficult to secure a satisfactory foot-
ing for the roadbed.

The trouble was solved by a founda-

tion made of heavy planking laid
checker-board Faghion. 'f"c'lulmrtll'}'
tracks were laid on this and hallast

traing distributed their load upon the
wooden base. The rails were raised, as

the depth of the ballast increased, un-
til the proper grade was reached. The
roadbed was then covered with cement
and gravel, which formed a hard level
surface for the tracks. The filling and
mud of the desert practically excludes
the air from the planking and insures
it against decay for a long period of
vears.
—— o — —

COLONIAL WALL PAPER REVIVED

The wall papers brought from Na-
ples a full century ago still remain
with colors so fresh they vromise to
endure another hundred years, in many
New FEngland homes. So attractive
are these quaint designs that wall pa-
per makers are now busy copying them
for 20th century residences. The de-

signs are largely landscape scenes.

Tinted Shingles Are Now Made of Cement
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Triumphal arch of great magnificence erected for the Installation ceremonies of Prince

Ranjitsinhji. the Jam of MNewanager,

ornamented with gold and Illuminated at night with hundreds of electric lights,

The elephants were covereéd with costly tapestries,

The Jam

rode through the arch in a silver carriage, wearing a red robe prepared for the occaslon

and destroyed immediately afterwards.

The throne and canopy are of solid gold.

During

the ritual the Jam is required to hold a cocoanut in his hand.

=

LARGEST GASOLINE PASSENGER
LAUNCH IN THE WORLD

What is believed to be the largest
gasoline passenger launch in the world,
says the Journal of Eleetricity, has
been in regular service since January
1st, plying between San Pedro harbor
and San Diego, Cal. The vessel is 140
ft. long, 22 ft. beam, with a draft of
10 ft. It carries 256 gross tons of
cargo, and 260 passengers at an aver-
age speed of 14 knots per hour. The
equipment consists of two 300-hp. G-
evlinder engines, which drive twin
gerews, It is said that the engines
have never stopped for repairs since

their first alignment.
.__.._-_*_—

GYROSCOPE WILL NOT EFFECT
SHIP'S STABILITY

One of our subseribers explains why
the vessel used by Sir Henry Bessemer
and described in the article, “Cars Bal-
anced on a Single Rail,” of the July
issue, would not maintain itself in a
horizontal plane when fitted with a

TOSCOpe :

g};\ traﬂlln of cars, such as Mr. Bren-
nan’s monorail tyvpe, have the wheels
fixed g0 they eannot move to the right
or left. As a result the center of
gravity of the car will swing in an are
- about the point of support. An ideal

condition for a gyroscope is the result,
in fact, this is one of the principles of
that mysterious apparatus.

The centrifugal force of the gpinning
wheel in a gyvroscope applies 1ts bal-
ancing force to the axle points, whether
it be a pin point or set in a bearing at-
tached solid to some other point.  So,
in the case of the single rail car, the
double flange wheel at the point where
it touches the rail takes the same place
as the point that touches the floor in
the toy top.

When the car is in a side wind, as
shown in Fig. 1, the single rail, A,
makes a =olid point for the gyroscope
to apply its balancing force. When a
vessel is tossed about, or a side wind
strikes it, the gyroscope’s balancing
effect i lost, as the keel of the vessel

has no fixed bearing and moves as well
as the top, as is shown in Fig. 2.—Con-
tributed by W. A. Waller, Lees Sum-
mit, Ma.
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FIFTY MILLION GALLON CEN-
TRIFUGAL PUMP

Two big centrifugal pumps have
been built rmpntl',' to 1rr1g¢|tt’ rice fields
in Southwest Texas. Each has a daily

Daily Capacity, 50,500,000 Gal,

capacity of 50,500,000 gal., or 35,000
gal. per minute. The tmpellvru are 8o
heavy no fly-wheel is required,

The water 1s drawn into the pump
at the horizontal shaft and discharged
through 36-in. nozzles. Note, in the
accompanying illustration, the peculiar
ribbed construction of the pump cas-
ings which gives great rigidity and
strength.

—_—-——

A few years ago all the passenger
cars on the New South Wales railroads
had bars across the windows to prevent
the passengers from putting their
heads out. The passengers rebelled at
the risk of being caged in a wreck,
and the bars have been removed.

—_—y————

There are 10,460 saw mills in the
United States. Pennsylvania has the
largest nmumber—714.

POPULAR MECHANICS

A MYSTERIOUS ISLAND

Denver Island is, at this writing, one
of the San Juan group in Puget Sound,
and was an extremely beautiful piece
of land. A hustling real estate man
gold it to Charles 1. Tutt, a wealthy
Colorado miner, who intended to erect
a summer home in the midst of a
beautiful park. When Tutt went to
examine his purchase it wasn’t there.
He insisted he had been swindled, but
witnesses were produced who swore it
was formerly at the location stated.
Tutt wanted his island—where was it?

[nvestigation proved it had com-
pletely sunk beneath the water during
the San Francisco earthquake, leaving
geveral acres of water but no land.

Recently the owner received notice
that his island had come up again and
he lost no time in getting there. The
trees and folisge were all dead and
slime covered the surface once green
with grass, but Tutt had recovered his
property and prompily christened it
Denver Island.

T g

FISH SOAP HARMS NICKLE-=-
PLATE

Figh soap as a cleansing medium is
gradually being replaced by other more
satisfactory materials, says the Brass
World. A number of cases are known
where the use of it has been the di-
rect cause of nickel deposits peeling
away.

In one instance it was found that
the deposit came off notwithstanding
all efforts to make it stick. The piece
which was to be plated was first buffed
and then soaked in a fish soap solu-
tion to remove the dirt collected in
the corners. After soaking, it went di-
rect to the plating bath without addi-
tional cleansing. As a result an ex-
tremely minute film of fish oil entirely
covered the work and prevented the
nickel from closely adhering to it. Af-
ter the trouble was discovered and this
film removed by placing the article in
another bath, the peeling of the deposit
entirely stopped.
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SHOP NOTLES
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To Reverse a Chain Drive

Sometimes it s
necessary to run a
shaft in the oppo-
gite direction from
the drive shaft, ns-
ing sprockets and
chain transmisgsion.
A simple arrange-
ment of the sprock-
ets as chown in the
accompanyving  cut
will give this re-
sult, gays American
Miller. In driving
some elevators one
extra sprocket
wheel, E, was added, which eansed
the sprocket wheel D on the shaft to
be driven to turn in the opposite diree-
tion from the sprocket wheel M, on
the main shaft,

S P Sy W

Extra Seat Attachment for a
Bicycle

Take an old hicvele front fork and
fit it on the rear axle of the bieyele
outside the frame braces, For a brace
to hold the seat in position I used a
lu.r:n'jr |ﬁﬁ-n of wire, as shown m the
illustration. A seat and seat post were
fitted in the fork just the same as in
the bicvele frame.—Contributed by
Randolf W. Seaman, Brooklyn, N. Y.

Showing Extra Seat Attached

A Lawn Mower Feed Cutter

When vour lawn mower is not other-
wige needed, clamp it to a post with
cutting knives upward and build a box
to fit up close to the cutting edge, as
gshown in eut. A belt wheel to drive the
mower may be placed on both ends of

Cutting Feed with Lawn Mower

the shaft. but one will do. with a erank
to turn it.  Feed the material at an
angle.

——

A Novel Cooling Device

A simple but effective method of se-
curing a cool atmosphere in a certain
hasement, which is used for the stor-
age of wine, has been adopted by the
proprietor.

A substantial
barrel is placed
on top of a
water-tight box
of suflicient ca-
pacity to ac-
commodate the
drip from the
melting ice,
and three or
four hundred
pounds of ice are placed inside of the
barrel.  The latter iz provided with a
couple of anger holes in the bottom, to
permit the escape of water, and a small
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opening measuring about 8 in. square
18 cut in the side of the barrel, just
high enough from the bottom to come
directly opposite the blades of an ordi-
nary 12-in. electrie fan, supported on a
shelf across the box. When in opera-
tion the fan draws a current of air
down through the open top of the bar-
rel and out through the gquare open-
ing. The fan blows this chilled air
through the basement and maintains a
constant eirculation, says the Eleetric
City. The barrel is filled with ice
once a day, and the result secured is
satisfactory, the temperature of the
basement being from 20 to 40° lower
than that of the outside air.

R
-

A Kink for the Shaper

To shape a punch and leave a shoul-
der, set the work in the shaper vise
with face outward and set stroke of

Shaping a Punch

the machine as shown by line at A,
Fig. 2. When one cut nas been taken
and tool lowered for the mext it will
not begin to start the second cut until
it reaches the point B, Fig. 3. Fig. 1
shows end view of the punch com-
pleted.  This is a good kink for those
that do not possess a milling machine.
—~Contributed by Arthur Benson, Chi-
cago, IlL

PR
L A

The ink of any stecl engraving, no
matter how old, will smear if exposed
to the slightest friction.
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IMuminating a Gauge Glass

A method used

by a writer in
The Ingineer

for lighting up
a gauge glass is
ghown in the
gketeh.

A tin tube 3
in. in diameter
and 12 in. long,
having a slot £
in. wide by 8 in.
long in the side
next to the gauge

s R
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glass, is used. An
8-cp. incandescent lamp 1s placed in-
gide the tube and throws a powerful
light on the glass only.
_——— .

Water Supply System

The accompanying sketch shows the
plan of a water gystem 1 have used for
the past two yvears which has given good
satisfaction.

I ean pump cold water to the reser-
voir on the stove, hot water from the
reservoir to the bath tub or cold water
from the eistern to the bath tub. Two
globe valves are placed in the pipe as
shown at A. One check valve 18 used
at B.—Contributed by Laurice E. Fry,
Mt. Sterling, 1L

rT) 1

=A

Convenient Water Supply
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Repairing Plaster Casts

The following method for repairing
plaster casts of all kinds has been
testedd by vears of use. Coat the
broken surfaces with thick shellac and
expose 1mmediately 1o aleohol Hame
until the aleohol in the shellac is near-
ly all burned out. Then apply the
broken parts aceurately to each other
with slight pressure for a few minutes.

Contributed by Dr. C. K. Fraser, Jr.,
[lome, N. Y.

t e -

Adjustable Hand Gauge

For large daplicate work or to use
in connection with turning blanks for
twist drills or any large cvlindrieal
work a gauce can be made amply large

MECHANICS

Gauges Work up to 30 In. Diameter

cnouch to take this work in and be ad-
justable to the smaller sizes az shown
in the accompanving cut. The main
frame iz made of cast iron, using 4-in.
cold volled steel with abont 20 threads
to the inch for serews, On the longer
screw fasten a milled head and place a
lock nut between  head and  frame.
While the gauge may be of any suitable
size the one T made will gauge work up
to 33 in. in diameter—Contributed hy
S, . Heller, 723 Grant St., Akron, 0.
— o

Deodorized Glue

One authority recommends the use
of a teaspoonful of saltpeter to a pot
of glue as a deodorizer, sayzs Woor
Craft. 1t is further claimed that it
helps the glue to dry faster and be-
come harder, nor is the strength and
tenacity impaired in any way.
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A Wooden Boiler

This i3 a novel way of using a wooden
keg for a steam boiler. While it may
geem absurd, I have one in good work-
ing order, says a correspondent in lin-
gineers’ Review.

I took a beer keg and ran a §-in, pipe
out about 3 ft. and bent 1t to return,

I
||l|
[

i
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Keg Used as Steam Boller

as ghown in the illustration. This pipe
was shoved into the kitchen stove which
generated the steam.  We ran a }-hp
engine attached to a small grindstone
which was u=ed to sharpen mowing
machine knives on and 1t saved many
a blistered palm.

While this was boys™ work, it was
more practical than many would think.
The boiler was equipped with safety
valve having an iron weight.  Between
the boiler and the stove a partition of
ashestos was put in place to protect the
hoiler.

— - —

Charging Small Storage Batteries

A simple way fo charge storage bat-
feries such a= are uzed in automobiles

l_j -
1 [ o |

B B B

Wiring Diagram for Charging Batteries

and for small eleefrie motors is shown
in the sketeh. From the main wires, M,
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conneet through a cut-out, C'; then to a
switch, 5. A number of lamp sockets, L,
are connected in parallel so that any
amount of charging current can be ob-
tained by inserting one or more 16-cp.
lamps, says a cor '4:~~':|mmlf-11t of The
Practical Engineer. 1f only 3 ampere is
required, insert one I.unp |’r two ams-
peres is required, insert four lamps, and
£0 o,

—‘,-*

Screwing Flanges on Pipe

POPULAR MECHANICS

The eonveyer can be made any length
and size to suit the purpose. The shaft
can be made of steam pipe. Fasten the
rope with a crooked hook and nut. It
will stay tight.

—_————

A Substitute for Back Plaster

In the construction of bhuildings it is
always desirable fo have a dead-air
space in the walls, which is usually oh-

tained by putting in back plaster. A

In our Augzust number
we deseribed and illus-
trated “Screwing Flanges
on Large Pipe.”  The
following is even a bet-
ter plan: It is unneces-
sary to tie the handle of
the chain tongs to a post.
The practical way to ar-
range the pipe and tongs

would be to place the
tongs ag shown in Fig. 1,
so that they will hold the pipe from
turning, and then allow the handle of
the fongs to rest on the floor, using the
timber to turn the flange, savs a cor-
respondent in the Metal Wor ker.

Another way would be to allow the
end of the plank to rest on the floor,
and the workmen could use the tongs
to turn the pipe into the flange, the
flange being held stationary by the
timber, as in Fig. 2.

ST i e

A Rope Conveyer

A temporary conveyer which can be
used in gome cases by millers, especially
in experimental work. when a regular
convever is not at hand, iz shown in the

Conveyer May Be Any Length and Size

accompanying sketeh. This simple way
of making a conveyer is quick and will
answer every purpose until a better one
takes its place, says American Miller,

Lise a Timber to Turn the Flanges

good heavy paper that is tough enough
not to tear easily will serve the purpose
just as well. T'wo wavs are shown how
this may be done, To use 32-in. pa-
|u r and put it on vertically, as in Fig.
. will cover two spaces. All laps ghould

Two Tested Methods

be on solid bearings, says American
Carpenter and Builder.  Then strip
with I-in. pieces and put on the sheath-
ing 8 in the usual manner. Fig 2
ghows another plan, but is not o good,
as the paper, PP, must be cut to fit the
gpaces,
—_—
(lean soiled playving fnrﬂﬂ by rub-

bing with soft rag dipped in a very
little camphor solution.
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A Device for Spacing Holes in a Belt

Use for a handle a piece of metal to
which is soldered spring wire fingers,
ags shown in cut at A. These fingers

C :_'_'_:_____'_—-,_,—:—.—-—'—”-:#
=] —
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Can Be Set for Any Width Belt
pass through a sliding gauge, B, and
can almost instantly be set for any
width belt by the thumb nut, (', and
scale marked on the handle. When

set the fingers are at equal distances
and are ready to be struck lightly or
drawn over helt for mflri-.mg The
ends of the fingers are turned down and
sharpened, as shown at D, to give a
point for marking.

—_—

Smoking Meat without Smoke House

A novel way of smoking meat with-
out a smoke house is shown in the
sketch. Take a box about 4 ft. high
and 2 or 3 ft. wide and remove hoth
ends.  Dig a hole in the ground about
21 ft. deep and from this hole dig a
trench the length of a stove pipe and
8 in. deep. At the other end of the
trench dig a small hole and place over
it the box. Put a joint of old stove-
pipe in the trench and cover it up. and
bank up the box with earth, says the
Dakota Farmer. Make a cover for the
large hole from a piece of tin or an old
stovepipe uncoupled and flattened out,
After the meat has been in the brine

Meat Box

e
A TR
WA A B
Stove Prpe "‘/
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about two weeks take it out and put it
in a tub of cold water for a day and
night and then it is ready to place in
the box. A fire made out of a few
cobs in the large hole will do the work
equal to a smoke house.

_— - ——

Repairing a Broken Cylinder

An engine eyvlinder that waz cast to
the main frame as shown in eut was
broken at the point A right on top of
the port, where the metal was so thin
that it could not be repaired by putting
on a patch. A eylinder head was cast
with an extension, B, and by using
some long stud bolts that serewed into
the steam chest the ecrack was closed

How the Crack Was Closed

and made the evlinder as good as new.
—Contributed by C. R. MeGahey,

———————

How to Make a Special Divided Rule

Take a picce of A
paper and lay out
as many equal di-
visions as you wish
the inch to have,
making at point A
less Ilhll} an inch
and at point B
more than an inch
in  width. Draw B
lines between each
corresponding point and with a rule
find the width of an inch apd eut the
paper at this point.—Contributed by
Allen Casey, Windsor, Conn.

R S
e

Tron and steel may be cleaned of
grease or paint by boiling in a solution
of } 1b. caustic goda to 1 gal. of water.
Mixture can be used several times.
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Quickly Made Counter-Bore

Use a piece of round stock, as ghown
in cut at A, that will fit the hole in
the work, C, and
place in the drill
chuck. Take a piece
of square tool steel,
B, the size of which
is to be determined
by the hole wanted,
and clamp to the side
of the round stock
with two lathe dogs,
as shown. The end
of the tool steel, B,
must be ground with
clearance. This not
only makes a coun-
ter-hore but serves to
dress the work
around a bolt hole to form a level seat
for the bolt head and nut.—Contributed
bv Charles W. Partridge, New Haven,
Conn.

— -

Bending Angle Iron

To accomplish the bending of a con-
siderable number of angle irons rang-
ing from 2 by 2 in. to 6 by 6 in., and
to a radii ranging from 18 in, to 10 ft,,
some cast-iron plates were made 2 in.
thick and about 3 ft. long, savs a cor-
respondent in the Blacksmith and
Wheelwright. Three plates were found
all that were necessary, and they were
fastened together, as shown in Fig. 1,
the plates being held together by two
large bolts, and three set serews alwo
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being put into each of the outside
plates, so the distance between each of
the plates could be adjusted at will.
Holes were cored through the cast
plates, which had no machine work
whatever, and the clamp, A, is shown
placed in one set of the holes. 'The
other holes permit the clamp to be at-
tached almost anywhere along the cir-
cumference of the jig. A piece of 3-in.
shaft was put through another hole, B,
which was located in the balance cen-
ter of the jig. Blocks placed under
the shaft, as shown by sketch, Fig. 2,
permit the jig to be revolved so any
desired portion can be brought upper-
most.

In bending a picce of angle iron a
portion of the jig is selected which is
of the desired radius, the elamp is set,
the angle heated, slipped under the
clamp at one end and the flange is
quickly hammered down to the desired
degree of curvature. The distance be-
tween two of the plates iz adjusted by
means of the set serews, so that the
web of the angle will just go between
the plates. Then, when driven down
by blows on the flange, the web is kept
straight and in its proper shape by be-
ing forced between the iron plates.

When it iz desired to bend the angle
with the web outermost the jig is re-
volved bottom side up and the angle
is heated and clamped as before and
driven into that portion of the jig
which is of the right concavity.

If a belt persists in slipping, hold a
piece of tar soap on the inside of the
belt while it is running.

Bending Angle Iron to YVarious Radil
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Another Way to Ground a Wire

Having read in Shop Notes the best
ways to fasten a ground wire to the
ground, I wish to submit my plan. I
simply take a piece of small pipe, say
§-in., and long enough
to reach the damp
earth. Bend a hook
in a piece of heavy
wire and hook into
the bottom of the pipe
and drive both into
the ground, as shown
in cut. Either lead
this wire to the de-
gired place, or solder
onto it, which can be
done with less danger
of a loose connection and a poor ground
than by soldering to a piece of pipe.
Contributed by H. C. Gamble, Keifer,

| P ot

—_— - —

Old Boiler Used for a Forge

A forge to be used for heating large
parts can be made from a section of
o

For Heating l:.arge Parts

an old boiler, which ean be obtained at
a very low cost, says Street Railway
Journal. The boiler used in this in-
stance extends about 4 ft. under ground
and is left unfilled up to the fireplace.
The brick lining is held up by cross
bars supported from the rim of the
forge. The grate was formed of the
perforated plate of a Providence car
fender. A motor-driven blower placed
overhead supplied air to the forge
through a square wood pipe. '
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How to Find the Positive Wire

To distinguish the positive wire of
a direct current from a negative wire,
put a tablespoonful of salt in a glass
of water and insert the free ends of
the wires so they are an inch apart
and do not make a short circuit, then

A Main Wires

Switch
Sait Water Lamps
I assasss
Battenes

To Find Positive Wire

turn on the corrent.  Fine hubbles will
be given off from the negative pole, and
therefore the other wire is the positive,
It is always necessary to know the posi-
tive and negative wire in charging
storage batteries, The cut shows the
proper connections, which slould have
six 32-cp. lamps in parallel with the
hatteries—(C'ontributed hy L. .
Powers, 326 1. Walnut St.. Lancaster,
Ohio.
—
A Belt Supporter for Trousers

As 1 had considerable trouble wear-
ing a belt on trousers that had no belt
straps attached, I made a substitufe
out of gome gtrips of sheet iron which
were about 24 in. long and 1 in. wids
and cut to a shape as chown in Fig. 1.
I bent them at the points marked by
the dotfed lines and shaped them as
shown in Fig, 2.
After putting | —— ; K4
them on the helt Fig. 1
I elamped them
tight, leaving the
prongs to hold in the cloth of the
trousers—Contributed by Ralph E.

Briley, Ames, Towa.
—_—

Temper can be drawn from brass by
the same process by which it is put into
iron — by heating to cherry-red ani
then plunging into water.
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Quickly Made Support or Bracket

To an upright piece and where
wanted bolt two pieces of iron bent in
an angle which is drilled to take the
size of pipe to be used, as shown at A

Bracket Made of Pipe and Fittings

in sketch. Any size pipe may be used,
and with three nipples, two elbows, two
45-degree elbows and two pieces of gas
pipe cut to fit, will form the bracket
as shown when screwed together. The
support can be put on upside down by
changing the nipples and angles a lit-
tle, which will make a good hanger.—
Contributed by Carson Birkhead, In-

dianola, Miss.
—_—

Shearing Value of Rivets

The materials from which boiler
rivets are manufactured today are of
very uniform grades, and their strength
in shear has been definitely determined.
The results given below were obtained
by the Master Steam Boiler Makers’
Association in their tests made about a
year ago and are probably the most re-

liable of any:
Lh. per. &q. In,

Bteel rivets In single shear. .. ... ..o 45,000
sSteel rivets in dooble sheav. . ... 00 58,000
Iron rivets in slngle ghear. ... ... 000 as 42 000
Ilron rivets In double shear....... ... B, 000
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How to Build a Refrigerator

In constructing a refrigerator there
is no necessity of c¢harcoal, or any fill-
ing whatever. Simply construct two or
more perfectly air-tight walls, with
dead-air chambers between them, which
makes the best possible insulation, as
air which is absolutely confined is the
best insulator. Three air-tight walls
with Z-in. space between will make a
good refrigerator, says American Car-
penter and Builder. A cheap way to ob-
tain this would be to build the outer wall
and cover with good two-ply red rosin-
sizedl building paper. This ghould then
have a coat of linseed oil to make it air
tight and durable, then strip this with
I-in. strips, ceil again, cover with paper
as hefore, as shown in cut at €, being
sure that all joints are stripped down
and air tight. Next cover the strips
with paper as before (this may be oiled
and dried before applving) and finish
with the inner wall of ceiling, which
can be best coated with shellac. To
make a job which will economize ice
this should be the construction of floor
and ceiling as well.

Gapr I®om
L
.
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Details of Home=-Made Refrigerator

All that is necessary to form , an
ice shelf is a rack which will sup-
port the ice wanted and at the same
time give free passage of the air
down through and around it and at
the same time carrying the water
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off perfectly. This may be secured
by taking 2 by 4 in. pieces and .Irl'.m;_s;
ing them side by side on edge, 4 in.
aparf, and covering them with g*llmn-
ized iron so it will project 14 in. on
each side and bend down at an angle of
about 307: then place a series of
troughs between the 2 by 4 in. pieces to
carry off the water into another trough
at the ends of these and connect to a
drain pipe, which should be trapped so
the air can not pass back through it
into the cooling room. The rack should
be placed at the top of the room, as eold
air descends, keeping up a ecirculation.

—_— -

Supporting Electric Wires on Trees

A good deviee for supporting power,
electric light and telephone wires on
trees may be made from a piece of
metal as shown in the sketeh herewith.,

piece of rub-
ber hose 1is
slipped over the
hook  part, fo
form an insu-
lator for the line
wire. The shank
can be about 8
or 10 in. in length, while the hook
necd not be over 4 in. The line wire
an slide in the hook, no matter how
much the trees sway, and if fastened
to every third or fourth tree it will
insure steadiness along the whole line,
—Contributed by Charles  Vivier,
Santa Anita, Cal.

— - —

To Use Common Vise as Pipe Vise

_.E{f {;"/ o f:?/:/f

A very satisfactory pipe vise can be
made from a common steel vise by tak-
ing a piece of coarse sandpaper about
3 in. by 6 in. in dimension and after
doubling it, place it around the pipe,
then place the part with the sandpaper
on it between the jaws of the vise and
tighten. The pipe may then be either
threaded or eut without difficulty.—
Contributed by P. 0. Ward, .Johnson
City, Tenn,
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A Home-Made Sink Trap
Your magazine has shown many

kinks in the past for helping out the
engineer and fireman.  Perhaps the
ful[nwin;_{ may  also prove a ||l}|!l to
some one:  In a certain steam plant

¥

Sink Trap Made of Oil Can

the superintendent agreed to give the
engineer a sink if he could find the
necessary material to put it in place.
For the faucets he used globe valves
with a nipple and elbow, as shown at
A in sketeh.  The sink trap was con-
structed out of an old oil can, O, leav-
ing out the spout. .\ coupling was
soldered in the can where the spout
serewed in and a plug turned in the
coupling, BB.  Another coupling was
soldered in the ean at point ¢ and a
pipe connected from this to the sewer,
The can takes an inverted position and
the pipe, D, leading from the sink
runs down into the can as shown, and
is soldered at point K. Two brackets
were formed by bending 1 by $-in. hand
iron, which made the 'nll'!l!lﬂ”'* H, for
the sink.—Contributed by J. Ellethorn,
Toronto, Ont.
L

Remove Fountain Pen When

Stuck

To

Vhen a fountain pen becomes stuck

g0 1t can not be

the fingers, a

good plan ig to

place a strip of

unscrewed, with the emery side in, and
clamp the ends in a vise or pliers.—
(‘ontributed by Charles Partridge, New

unscrewed  with
fine emery cloth around the part to be
ITaven, Conn,
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A Hardening Furna:et

If the tool has been forged and al-
lowed to harden afterward, it is well to
heat the whole tool and afterward an-
neal the shank or ;
neck, so as to se-
cure the greatest
possible  tough-
nesgs at that
point. In the case
of drills and
reamers made of
unannealed stock
this is rarely nee-
essary, if the
hardening heat is kept out of the -haﬂl-.
For this purpose the tools may be sus-
pended through the top of the furnace,
says American Machinist, when the lat-
ter is so designed as to permit of it,
with the part to be left annealed pro-
jecting outside. The device consists es-
sentially of a cover provided with holes
of appropriate size, through which the
tools are lowered, The tools are secured
by elamp tongs or handles with eyes,
and set serews at one end. A coke fur-
nace as shown in the cut could be fitted
with a device serving the same purpose,
with little trouble,

S —

Hints on Buying a Second-l'lnnd
Engine

How to Detect the Weak Points

The fact that a second-hand engine
is on the market may be due to many
reasons. In any case the buyer should
make a Lmnplﬂt{- and thorough exam-
ination. If it is possible to trace the
history of the engine, so as to deter-
mine the exact reason for its rejection
by the original owner, the buyer will
then know where to look for defects.

Lubricating devices frequently be-
come inoperative, stoppage of the oil
ducts or pipes, damage to the
engine itself. The surface of the
cylinder barrel and the valve seats
and faces can be examined only
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by removing the cylinder head,
the steam chest cover and the
valve; or the valve bonnets and the
valves in the case of the Corliss en-
gine. The failure to lubricate these
does not show the damage as quickly
as the external parts, so the valve, valve
seat and cylinder are liable to be badly
scored. These parts should always be
looked after first. If they are scored,
leakage is bound to occur, and leakage
at these points cannot easily be de-
tected. Ieakage of steam may also
occur past the piston, due to the eyl-
inder being worn somewhat oval.
These defects may be determined by
using calipers and a straight edge.

If cutting or scoring has occurred
the marks will plainly show. Where
the damage ig very great, it will be
necessary to have eylinder rebored. The
straight-edge should also be applied to
the valve seat and face, in the case of
the flat slide valve. Rotary valves
should be tested by blocking the piston
in position and turning steam into the
steam chest.

The exterior should be given as much
careful  serutiny.  Cracked flanges
ghould be looked for and stud belts in
the eylinder should be examined. The
precaution of examining the eyvlinder
for cracks should be extended to take
in all east parts, including the main
frame or bed. :

The various rods and shafts about
the engine should be thoroughly in-
spected for bends, twists and cracks.

The piston rod and valve stems
should be examined to see if they have
been scored and also note if they have
been bent.

All journals, pins and hearings
should be inspected for wear. The ec-
centric and eccentric strap should be
gone over carefully to discover if there
is any wear.

After the engine has been given a
complete inspection, the cost of repairs
necessary to put it in proper condition
should be estimated and considered in
the price asked for it. The foregoing
is condensed from an article in the
Practical Engineer.
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“‘Oak and Ivy'' Design for Frieze--London Decorator

_— i ——

Finding the Speed of an Engine when Shut Down

It becomes a simple matter to de-
termine the revolutions per minute of
an engine which is mot running when
the following method is employed. It
is given in the Practical Engineer and
assumes that the steam is controlled
by a fly-ball type of governor.

Examine the vertical shaft between
the stop collar, A, and the sliding
gleeve, B. If the engine has been run
for a short time a ring will be found
marked on the shaft. If the engine is
new, lay off about five-eighths of the
distance between the stop collar and
the sliding sleeve, as indicated by the
point H in the cut.

Remove the belt from the governor
pulley, D, and secure some sort of a
handle to the wheel. A piece of broom-
stick lashed to the rim with stout twine
serves very nicely,  Next revolve D un-
til the balls have drawn the sleeve, B,
up to the mark H. The pulley, D, is
then running at the same speed it
would 1f the engine were working.
Therefore to determine the total revo-
lutions per minute of the crankshaft,
count the number of turns per minute
that D makes to keep the shaft sleeve
at H. Multiply this number by the
diameter of 1) and divide by the diam-
eter of the governor belt wheel on the
crankshaft. The result iz the speed
of the latter pulley and of course the
engine itself,

While revolving the pulley, D, the
wrist plate should be placed on the
center marks to avoid interference
with the knock-out knuckles. This
method will approximate very closely
to the number of revolutions per min-
ute of the engine.

To Determine Speed of Engine when Shut Down
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How to Make a Gasoline Brooder

In building a brooder to use gasoline
as fuel, make a sheet-iron arrangement
around the burner or the lamp box,
which should be underneath the poultry
Fouse. The heater drum should come
through the floor of the - uso and rest

Bin. iamETER .
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SHEET IRON BOX

Gasoline Brooder

on the sheet-iron lamp box with a pack-
ing of ashestos paper between the wood
and the burner box as well as heater
drum,

You can =ee from the accompanying
cut the drum is composed of two cylin-
ders, says The Rural New-Yorker, the
inner one V-shaped, with the large end
the same size as the outer one, to which
it is fastened airtight. From near the
hottom of the V a small tube runs out
through the outer cvlinder and takes
the fresh air from behind the lamp box
underneath. The edges wherever joined
should be rolled as well as soldered. The
double floor shown in ent is just to bring
it level or even with sill.

P —

To Insure a Non-Short Circuit Be-
tween Dry Cell Batteries

To prevent short circuits betwoeen
dry cell batteries where they are in a
damp place or in a crowded place where
they are liable to come in contact with
one another, procure one or two inner
tubes of quite large diameter of old bi-
L"l.[]'[‘ tires.  Cut them in lengths about
3 in. longer than the hrlttvn cell, pull
the piece over the cell, only l+:.1ung the

POPULAR MECHANICS

connecting wires through end of tube.
With a piece of strong cord wrap and
tie tight each end of the tube. Place
one of these on each cell and you will
have no trouble with wet weather af-
fecting your cells or short circuiting by
cells coming in contact.—C. B.
R

How to Caseharden Soft Steel

Place the steel to be hardened in the
furnace and heat to a cherry red. Then
apply eyvanide of potassium to cover the
entire surface, and see that it fuses. Re-
turn to the fire and heat again and then
plunge in cold water.—Contributed by
H. M. Dinsmore, 13 Frederick St.,
Providence, R. 1.

i
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An Early Riser Alarm

The early riser is a simple device
which rings a bell and turns on the
light. A poreelain base lamp socket is
fitted on a block of wood the right
height so its key will be in line with
the key of the alarm clock, as shown
in the sketch. A piece of wood with a
notch eut in either end to fit the
rocket and alarm key fastens together
these two keys. This socket is then
connected by wires through the wood
block and a board used as a base to a
socket and lamp placed in front of the
clock. A flexible wire connection with
a plug at both ends will attach this de-
viece to any lamp socket. The alarm
is wound up by turning the piece of
wood connecting the two keys. When
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Rings Bell; Turns on Light
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the time set for the alarm comes the
bell rings and the light is repeatedly
turned on and off.—Contributed by
John Cook, Allendale, N. J.

. B ]

How to Put Brass Cogs in a
Wheel

Firat, cut and dovetail where the cog
broke, about { or { in. deep, according
to the thickness of rim of wheel: then
hore two holes in the eut and cut threads
in them : eut threads on rod and serew
in tight. Then ecut the rod off about }
in. shorter than the height of cog. The
rod must be =0 that the brass covers it,
savs J. F. Koenig in American Black-
smith. Now take two plates the height
and width of the cog and shape the same
as the other cog. Then set the plates on
the edge of the cut to get the right
thickness of cog. Now take two more
plates, place them on the sides and
clamp all together with elamp screws.
Now fill the space between the plates
and other cogs with elay to keep them
in place. Then take a plumbago eruci-
ble and put in your old brass and melt
it to a very bright heat, so that it flows
Yery fl’l"t‘h'. Now pour in liuil:k]}-‘ and,
after it cools, take away the plates and
dress down edges with a file, and vou
will be delighted how mnice a cog vou
have, T charge from $1.50 to %5 per
cog, according to the size.

A s

Line Wire Hoist

1t is gometimes very difficult for Tine-
men to hoist a wire on aceount of trees
and rubbish being
in the wav. A de-
vice that is simple
and easy 1o earry in
a wagon is hown in
the accompanving
gketeh. A cross =ec-
fion view of the
handle and upper
end ig shown in Fig,
2 and Fig. 3. A
projection is made on the handle, Fig.

1007

2, in which iz drilled a }-in. hole, A,
for the line wire to pass through. A
d-in. brass wheel is placed in the upper
end, B, Fig. 3. The complete device
is shown in Fig. 1. The handle is con-
structed so as to make the main rod C
extend or shorten.—Contributed hy
Clifford B. Brainerd, Chevy Chase, Md,

— -

Photographing Wood Grain

Of conrse a block of wood ean be pho-
tographed the same as anvthing else hy
direct light, but the grain will be
brouglit out much better by using trans-
mitted licht. Obtain a thin veneer of
the wood to be photographed, back it
with a sheet of ground glass, and allow
strong direct light to fall on the glass.
"The picture will be more perfeet if some
light is allowed to fall directly on the
surface of the wood, but most of it

From a Photograph

should be transmitted. The results are
shown in the accompanying cut by cour-
tezy of “*Camera Craft.”

While this may be a good way of re-
producing the grain in small pieces of
wood, it would not be practical for se-
curing grain of wood where it 18 made
up in furniture, ete.

This can be done at the time the wood
is prepared for the filler. As =oon as
the camera is ready, with a large brush
dash a good quantity of gasoline on the
object to be photographed and quickly
make the exposure.
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To Stretch Screen Wire on Frames

It requires some time and patience
to put screen wire on frames and get
good results. A method used by a cor-
respondent of American Carpenter and

R G

Frame Clamped for Attaching Wire

Builder iz illustrated in the accom-
panying cut. Take two 2 by 6 in. pieces,
D, a little longer than the frame and
place them on “two horses so they will
be far enough apart to be the same
width as the frame. Place two pieces
of wood, B, across the piecez D as
gshown. Put the frame, C, on the pieces
B and apply the elamps, A. Fasten
end of screen wire at K, using care to
get it to run parallel with the sides of
the frame. Draw screen wire reason-
ably tight and fasten at F. After
elamps, A, are removed fasten sereen
wire to the sides of the frame.
——

Substitute for a Post=Hole Auger

In construeting a piece of backyard
fence I keenly felt the lack of a fence
post hole auger or

digger. The extent e
of the work did . e
not warrant the -

purchase of such
an implement.
Doubtless many of
your readers have
been in a similar

predicament, and
they are welcome
to my experience.
I found that a
most efficient tool
to dig these holes
was made by put-
ting a small rope or noose around a

POPULAR MECHANICS

shovel and gpade, near the middle, so
that the ground could be lifted out of
the holes by prying the two apart on
the top. Any depth hole can be made
in this way. For holes of small depth,
the hand can be used to hold the shovel
and spade together.—Contributed by
Charles Voigt, Sheboygan, Wis.

e

Field Glasses for Line Inspectors

Instead of climbing the pole, line
inspectors can relieve themselves of a
large amount of physical labor, if they
will use a plain hand mirror and a
small field glass in connection with
their work. When a day is sunshiny,
the lineman can take a position on the
ground beneath the wires and reflect
so strong a light upon the insulators,
cross-arme, or pins, that small defects,
which might become sgerious, can be
detected through the field glahacs al-
most as well as though the observer
were at the top of the pole.

——

To Grain a Plastered Ceiling

A plaster ceiling is easily grained,
and where a room is finished in the
natural wood, or grained, it presents
an appearance which is superior to al-
most any other form of decoration.
“Too little attentmn,” says the Mod-
ern Painter, “is paid to the decoration
of the ceiling in the average house of
the better class. Great pains are taken
to have the furniture, hangings and
wall paper harmonize, while the ceiling
is often left a blank white, or merely
tinted, with no attempt at decoration.”

One of the simplest forms of grain-
ing for the ceiling 1= to lay it off to
represent sheathing, or a more elabo-
rate plan is to decorate it with panels
and mouldings, conforming to the
architecture of the room. It is a good
idea, if the latter is used, to grain all
the flat surfaces first, leaving the
mouldings to the last, which cvoids the
possibility of ragged edges.

Care should be taken to keep the
colors light, as a ceiling grows dark
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more rapidly than the side walls,
Three coats of good paint, smoothly
applied, are required to produce a
proper foundation. After the grain-
ing color is thoroughly dry, it should
be given a thin coat of varnish which
has about one gill of raw linseed oil
to the pint. This makes the varnish
less likely to crack. The latter is only
necessary to facilitate cleaning, for
now the ceiling can be sponged over
and washed, %hm‘ﬂa if the graining
were left 11npmt4:-crtml it would be a
difficult matter to do this.

e R

A Buggy Jack

A cheap and handy buggy or wagon
jack can be made from 1-in. boards as
gshown in cut. For large vehieles 1t
should be made of heavier material.
The main post is tapered to the top
and is 4 in. wide at the lower end,
where two cross
pieces are fas-
tenoed  for the
foot. The lifting
piece should be
pivoted at a
height of one-
lmlf the sum of
fhe rddn of the front and back wheel
from the base. A wire loop that is
uged to hold lifting piece is made to
fit the notches in the main post and
has an eye at the end for the finger
fo use in changing from notch to
nofch.

—_—

An Adjustable Sandpaper Block

An adjustable sandpaper block that I
find very useful for hollow work is made
by p:]uin'r a piece of rubber packing to
a block of wood 1} by 2§ by 34 in,
savs a correspondent in Wood {raft
When dry pass it over the ripsaw a
number of times, eutting grooves ahout
1% in. apart in the wood and to within
1 in. of the packing.

e

For gold ink rub together 2 parts

mosaic gold and 1 part gum arabic.
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A Multiple Film=Developing Machine

Where T had a large number of films
to develop the old method seemed to be
too elow for me, o I made an arrange-
ment as shown in the sketch to develop

Develops Severzl Films at a Time

several at a time. 1 placed a roller on
two adjustable end  pieces which is
turned by a small electrie motor. Un-
derncath the roller I use a long tray for
the developing solution, in which is a
small  roller for the films to turn
around. As the ends are adjustable any
length roller may be used for either 6
or 12 exposure films.—Contributed by

Joseph Bell, 411 Herkimer St., Brook-
lyn, N. Y.
——
Home-Made Tongs for Handling
Fuses

To replace burned-out fuses of the
cartridge type where it is necessary to
reach past exposed bars that carry high
voltage while current s on, necessitates
snmvthmg to do the work besides the

Made of Wood

bare hands. To avoid accidental shock,
says a correspondent in Power, we
have had some wooden pliers or tongs
made, to handle the fuses with, as per
the accompanying sketch, The tongs
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comprise two pieces of oak, 1 in. thick
and 1} in. wide, the handles being
rounded with a plane. The jaws are
tapered for a distance of 3 in. to about
1 in. at the ends. The pieces were
clamped together, and a hole bored lat-
erally through the jaws, near the end,
as indicated, so that half of the hole
is in each jaw piece. This hole is just
the size of the smallest fuse. A piece
of strap-iron was riveted on each side
to form the hinge, there being two
rivets in one leg to keep the parts from
“sawing” back and forth.

Piping Gasoline Engine for Kerosene

TUnder certain conditions kerosene is
as explosive as gasoline and can be
used n engines of the explosive type

Burns Kerosene Instead of Gasoline

for power if those conditions are ap-
plied. We were told that if we could
get the evlinder hot by first using gaso-
line to start we could turn on the kero-
gene and use it the same as gasoline,
We made this change in our engine at
the expense of about $10, including a
gmall tank for kerosene, says: a corre-
spondent in the Grain Dealers’ Jour-
nal.

When starting, valve A is opened to
pump the eylinder jacket full of water,
the water running back into pump to
prime it. Closing the valve also holds
the water in the cylinder when it is
necessary to stop ; keeping the hot water
in the cylinder does not require so long
a run on gasoline to start,
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After starting, the engine is run on
gasoline until the water in the jacket
gets hot, the water from the pump be-
ing Tun to waste pipe. The flow of
water through the jacket of the cylin-
der is regulated by the globe valve B,
after turning on the kerosene. By
means of the two globe valves, A and
B, the amount of water passing through
the engine can be regulated almost to
a drop. Valves A and B are the 1-in.
gize and we use an inch pipe from
pump to engine, and 1}-in. for the
overflow.

For piping the kerosene (not shown)
we use a quarter-inch pipe attached
under the gasoline pump; and on the
oil overflow we have a three-way con-
nection, #-in,

We have run as much as five hours
at a time handling grain, leaving the
throttle that furnished the gasoline at
the same mark in using the kerosene.
We find that kerosene does not require
so much air as gasoline, and this is reg-
ulated by using a cut-off, which we
experimented with until we got the
required amount.

The engine should be stopped on
gasoline as well as started, so as to
leave the pump and pipes full of
gasoline ready to start on.

—

Corner Brace for Wire Fence

A good way to make a corner brace
for a fence is shown in the accom-
panying cut. The
top cross pieces
are made from
4 by 4 in. ma-
terial about 8 ft.
long. The brace
wires are con-
structed by winding together eight
wires.—Contributed by G. A. Full-
wood, Turnersville, Tex.

—_—

To make a mirror brilliant rub with
a ball of soft paper slightly dampened
with wood aleohol, sprinkle with a lit-
tle whiting and polish with tissue pa-
per.
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To Make a Negative Without
Plate or Film

The accompanying illustration is a
reproduction of a photograph print ob-
tained from a nega-
tive made of de-
veloping or gas
light paper which
was used in the
plate holder instead
of a plate or film.
The time given to
make this exposure
was  one  minute.
The bath used in
developing and fix-
ing 18 the same as
used on prints.
When through the
wizhed and dried, it 1s then

solutions,
printed in contact the same as a film,
only it requires longer time in print-
ing.—Contributed by Charles W. Fank-
boner, Grand Rapids, Mich.
—_———————

How to Make a Hollow Ball

The illustration shows a hollow ball,
6 in. diameter, the shell being about
1} in. thick. It contains 263 pieces
of hardwood, fit-
ted perfectly with
olue. Twenty-five
kinds of wood
were used, A
G-in. Dball of fir
was first turned
and a chuek made
to hold the ball.
Holes were then
bored to a depth
of 3 in. (to the
center of the hall)
and wooden plugs were inserted just
14 in. When the entire surface of the
ball had been thus bored and plugged,
I had a ball 6 in. diameter with a
14 in. shell and a 3-in. diameter hollow
within. Each plug was turned out sep-

arately and the hole made to fit the
plug. Some of the plugs were made up
of different kinds of wood in different
ways and glued together before being
turned.

The stand contains 19 pieces of wood
which were first cut in triangles and
glued in the form of a hr-ﬂgnn Two
of these layers were glued and turned

on a face plate to form the bowl, the
other layer was fturned to form the
hase, while the column is one piece of
walnut. The task required consider-
able time and patience.—Contributed
by (. E. Mallory, University of Wash-
ington, Seattle, W ash.

&
- -

A Musical Windmill

Make two wheels out of tin, which
may be of any size, but wheel A must
be larger than wheel B. On wheel A
fasten two pieces of wood, (', to cross
in the center,

and place a hell
on the four ends,
as shown. The
smaller wheel,
B, must be sep-
arated from the
other with a

round piece of
wood or an old
spool. Tie four buttons with split
rings to the smaller wheel, B. The
blades on the wheels should be bent
opposite on one wheel from the others
so as to make the wheels turn in dif-
ferent directions. When turning the
buttons will strike the bells and make
them ring constantly.
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How to Build a Grape Arbor

A grape arbor made of white pine,
put together as shown in the gketch, will
last for several years. The 2 by 4-1n
posts, A, are 7 ft. long The feet, B, are

Grape Arbor Trellis

made 2 by 4 in,, 4 {t. long, and rest on
a brick placed under each end. The
crosspieces and braces are 1 by 2 in. A
piece of strap iron, C, fastened to the
foot by meanz of a nail through a hole in
its top, is driven into the ground, which
holds the arbor from I
+. A. Dale, Virginia, 111.
R S —
A Battery Rheostat

In a board 7 in. long and 5 in. wide
bore holes about } in. apart in a semi-
circle 2 in.
from the bot-
tom and ecut
notches in top
end to corre-
spond with
the holes.
From a piece
of brass a
switch, C, 1is
cut with a
knob soldered
on at the end.
Nails for
stops are
placed at DD.
Two binding-posts are placed in board
at A and B. With about 9 ft. of fine
iron wire attach one end to the bottom
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of post A and run through first hole
and over in first noteh to back of board
and then through second hole and over
second notch and so on until E is
reached, where the other end of wire is
fastened. Connect switch to post B.—
Contributed by Edmund Kuhn, Jr,
East Orange, N. J.

R R
- -

Novel Mouse Trap

A piece of an old bicycle tire and a
glass fruit jar are the only materials
required for making this trap. Push
one end of the tire in the hole, being
sure that there is a space left at the end
so that the mice can get in. Then bend:
the other end down into a fruit jar or
other glass jar. Bait may be placed in
the jar if desired, although this is not

———— -——
e

T ——

Great Fun: Try It

necessary, — Contributed by Geo. G.
MeVicker, North Bend, Neb.

——il— i
One-Wire Telegraph Line

The accompanying wiring diagram
shows a telegraph system that requires
no switches and can be operated with
open-cirenit batteries on a one-wire

=

e

o
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line with ground connections at each

end.

Any telegraph set in which the

key makes double contact can be con-
nected up in this way.—Contributed
by R. A, Brown, Fairport, N. Y.

A
-y

How to Make a Rotary Pump

A simple rotary pump is constructed
on the principle of creating a vacuum
in a rubber tube and so causing water

to rise to fill the vacuum.

Figs. 3, 4

and 5 show all the parts needed, ex-

cepting the crank and tubing.

The

dimensions and description given are

for a minimum pump,
but a larger one could
be built in propor-
tion.

Through the cen-
ter of a block of wood
4 in, square and 7§
in. thick (A, Figs. 1,
2 and 3) saw a cir-
cular opening 274 in,
in diameter. On each
side of this block cut
a larger circle 314 in.
in diameter, having
the same center as
the first circle (Fig.
3). Cut the last cir-
cles only ¥4 in. deep,
leaving the frst cir-
cle in the form of a
ridge or track 3§ in.
wide, against which
the rubber tubing, E,

is  compressed by
wheels. Bore two 14-
in. holes (HH, Tig.

1) from the outside
of the block to the
edge of the inner cir-
cle. Put the rubber
tube, E, through one
of these holes, pass it
around the track and
out throngh the other
hole.

track:

PLAN OF PUMP - SIDES5 REMOVED
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I'igure 4 shows the wheel-holder,
B. Make it of hard wood 314 in. long,
1 in. wide and a little less than 7% in.
thick, so that it will run free between
the sides (lig. 5) when they are -
placed.  Cut two grooves, one in
each end, 1 in. deep and !%2 in. wide.
In these grooves place wheels, CC, to
turn on pins of stout wire. These
wheels should be 34 in. in diameter.
When placed in the holder their cen-
ters must be exactly 2 in. apart, or so
arranged that the distance between the
edge of the wheels and the track (K,
Fig. 1) is equal to the thickness of the
tubing when pressed flat. If the

Ly
— —4'—— -

]

TUBING FRESSED FLAT
A , ——

Fig. 5

L
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SECTIONAL VIEVY
LU THROUGH F--F

R r )

o ¥ o £
Fig. 4 OUTLET
Fig. 6
INLET

Notice the break (S) in the
this is necessary in order to

place in position the piece holding the

wheels.

Details of Rotary Pump

wheels fit too tight, thev will bind; if
too loose, they will let the air through.
Bore a hole through the middle of
the wheel-holder and insert the crank-
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pin, D, which should be about 2 in.
in diameter. The crankpin should fit
tight; if necessary drive a brad
through to keep it from slipping.

In the sides (IFig. 5) bore a hole in
the center of the crankpin to run in
loosely. Now put all these parts to-
gether, as shown in the illustration.
Do not fasten the sides too securely
until vou have tried the device and
are sure it will run smoothly. For
the crank a bent piece of stout wire
or a nail will serve, though a small
iron wheel is better, as it gives steadi-
ness to the motion. In this case a
handle must be attached to the rim
of the wheel to serve as a crank. The
drive wheel from a broken-down egg-
beater will do nicely. For ease in
handling the pump, a platform should

POPULAR MECHANICS

How to Make a Small Medical
induction Coil

The coil to be deseribed iz 3} in,
full length of iron core, and # in. in
diameter.

Procure a bundle of small iron wire,
gay 4 In. 1n diameter, and cut 1t 3} n.
long; bind neatly with ecoarse thread
and file the ends smooth (Fig.1). This
done, make two wood ends, 1§ by 1} in.
and # in. thick, and ;arnish.  Bore
holes in the center of each so the core
will fit in snugly and leave about § in.
projecting from each end (Fig. 1).

After finishing the core, shellac two
layers of thick paper over it between
the ends; let this dry thoroughly. Wind
two ]ers of bell magnet wire over
this, allowing several inches of free wire

be added. to come through a hole in the end.
TERMINALS WIRE NO. 31 TO HOLDERS
| MIRE NO.31 | fEASE REW HEAD
- of— X
= TERMINALS NO. 24 PLATINUM
OF BELL MAGNET WIRE
BELL MAGNET WiRe! — CORE l]1|||| BATTERY
Fig.l Fig.2

Medical Induction Coil

To use the pump, fill the tube with
water and place the lower end of the
tube in a reservoir of water. Make a
nozzle of the end of a clay pipe stem
for the other end of the tube. Then
turn the crank from left to right. The
first wheel presses the air out of the
tube, creating a vacuum which is im-
mediately filled with water. Before
the first wheel releases the tube at the
top, the other wheel has reached the
hottom, this time pressing along the
water that was brought up by the first
wheel. If the motion of the wheels
is regular, the pump will give a steady
stream. Two feet of 4-in. tubing,
costing 10 cents, is all the expense
necessary,—Contributed by Dan H.
Hubbard, Idana, Kan.

Cover with paper and shellac as before.
Wind about } in. of fine wire, such
ag used on telephone generators, around
the coil, leaving long terminals. Soak
the whole in melted paraffine and let
cool; bind tightly with black silk.

The vibrator 1s made of a piece of
thin tin to which is soldered the head
of an iron serew and on the other side
a small piece of platinum, which can
be taken from an old electric bell
(Fig. 2).

Of course, a regulator must he had
for the vibrator; this can be accom-
plished by bending a stout piece of cop-
per wire as shown. The connections
and the base for setting up are shown
in the figures.—Contributed by J. T.
R., Washington, D. C.
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Freight Locomotive, Great Eastern Ry., England

KILLED BY STEPPING ON FUR-
NACE REGISTER

The death of Miss Grace Dillon, of
Champaign, Ill., has baffled the elec-
trical experts, who can find no logical
reason for it.  Miss Dillon had hold
of a long drop cord, grasping the elec-
tric light bulb, between thumb and
first finger. As she walked about her
room she stepped upon a galvanized
iron radiator which connected by iron
pipes to the furnace, and was almost
mstantly electrocuted.

Her fingers were burned to the bone,
but where the current left her foot,
passing through a tack in her shoe, it
made only a H!l”!ﬂ black mark. The
point of the tack had worn through
the skin of her great toe, thus lessen-
ing, to a large c—xtent the resistance
of ]ul body.

Electrical experts who examined the
house wiring, declare that there was
absolutely no evidence to indicate the
presence of any high potential current
other than the ordinary 110-volt eir-
cnit and are completely at a loss to
understand how the death occurred.
This accident ic due to the fact that
electrie bulb sockets do not completely
cover the lamp’s metallic end, a con-

dition which all electricians complain
about. The coroner’s jury exonerated
the lighting company. Its electrical
engineer, (. W. Caldwell, says: *I
believe the under 1.\1|h rs should require
that all sockets be long enough to cover
the bases of all lamps. They now re-
quire that the bases of the lamps be
ghort, but even with thiz 1 have not
seen one that was so thoroughly cov-
ered that you could not touch the live
parts,”
—— e

PLIERS FOR REMOVING NUTS

With these new pliers nuts can he
serewed on or off in all sorts of awk-
ward places where the use of a wrench
is either impossible or difficult. It can

MNut Wrench and Wire Pliers

also be used as a wire enfter: as an
ordinary pliers; and in several other
ways. For electricians the handles are
insulated.
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GERMAN RADISH BOARD

In Germany the radish is not highly
esteemed ag a food vegetable but is
used in preparing medicines. In plant-

Marks Places for Planting

ing, the gardeners use a marking board
which when pressed upon the soft earth
leaves 39 holes, spaced equally. Into

these holes the seed is dropped.
—_—— . ——

SAWDUST AS A WALL FILLING
IN RESIDENCES

It is a singular fact that with all our
scientific training of the present age
Eecple will not use some insulator fo

the heat in a house during the
wmter and to keep it out durnw the
summer. Fireless cookers and hay
ovens are successful because they keep
the inherent heat of a substance doing
useful work, instead of allowing it to
escape.

This same principle ean be applied
to house construction by filling the
walls with sawdust and putting a laver
of it over the ceiling. To most people,
however, the mention of sawdust filling
conjures up the following objections:
dampness, spontaneons combustion, de-
cay, odors, and nests for rats and mice.
These ohjections are less serious than
supposed. It has been proven that
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even if sawdust is damp, it will soon
dry out if placed in walls. Sawdust
cannot decay where there is no moisture
and as it is a slow combustive it is an
actual protection against fire. Rats
cannot live in walls when they are
tightly stuffed and any slight odor
from the wood is dispelled in a few
weeks. A, K. Campbell says, “I have
used it for 37 years in building. Every
house that I have been connected with
in that time has had its walls filled
with sawdust and the ceilings covered.
There has not the shadow of an ghjec-
tion developed itself during all that
time in any of these instances. It has
proved itself to be the greatest fuel
saver I have ever known. It costs but
a few dollars to fill the walls of the
whole house.”
S S
GOING INTO FOUNDRY BUSINESS?
POINTS TO CONSIDER

The inexperienced man who iz going
to invest should carefully consider the
following vital points before embark-
ing in the foundry business:

The great lack of good skilled labor.

The advantage that sellers of appli-
ances and purchasers of castings take
of ignorant beginners.

Difficulties in obtaining practical and
good executive managers and foremen.

The underestimation of the obstacles
and uncerfainties that every beginner
must encounter.
~ He should make a thorough investi-
gﬂtmu to discover if there is a demand
for the class of castings he intends to
make, and what competition exists,

One secking orders, and not com-
petent to quote prices, should not be
as‘namml to seek his manager’s or fore-
man'’s advice.

In starting to make castings don’t
be in a hurry to fill your s}mp with
work. Go slow, feel your way, and
yvour chances for error or failure will be
greatly decreased.

Be sure to have sufficient working
capital and good chances of obtaining
a surplus over and above what is con-
sidered necessary.
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LIQUID GRANITE

and the Home Beautiful

Varnish occupies a conspicuous place in the making of modem
homes, and Liquid Granite is the most desirable, durable and satis-
factory varnish yet produced for Floor Finishing
and all other domestic purposes. & % It is invaluable
in restoring Oilcloth and Linoleum. ¢ &% Itis easy
to apply and difficult to deface. ot ¢ Put upin

cans of convenient size from 17 pint to 5 gallons.

Send for samples of Finished Woods and in-
formation on Wood Finishing and Home

Varnishing, — Free on request.

DEALERS EVERYWHERE

ek BERRY BROTHERS, Limited S
Pi’:r;;t?ﬂ*h:hia Varnish Manufacturers 5t. Louis

Baltimore Department A, DETROIT San Francisco
Canadian Office and Factory : Walkerville, Ont.

Please Mention Popular Mechanicg

1017




1018 POPULAR MECHANICS ADVERTISING SECTION

12 Art Panels 50¢

Exquisite Art
Studies

Most Entrancing Portravals of
"“"Woman Beautiful™ ever shown in
| one collection. We send full set of 12

gl complete, prepaid, together with 80 life- B

B. A, Alderson  G. M. Dodge P. H, Swain | llke miniatures of other beautiful art

| pletures for only 50e, coln, stamps or
Money Order. 26 panels different, $1.,

Mone k
These Expert o
Telegraph Operators [ Dept. B 87 1200 Foster Ave., Chicago
- Order 3 panels at once and we will includa
Will Teach You | I o S el
-
Practical Telegraphy | |
AN IMMENSE OIL SCHEME.—The Sonthern Pacific pro-
My telegraph school is the only 8 to expend at least $2000,000 on an ol “,.;mf' ine
one in the world whose Instrue- rom the Kern county oil flelds to a point on 8an Fran-
tors are all practical experiencad ¢lsco Bay opposite the city. This pipe line will be 265
e telegraph operators—the only miles long, and will econsist of an S-in. pipe for the
E. F. Rainier aohool g"du‘ﬂnz quauﬂm_ tala- entire distance. This will be the first railway COPAany
graph operators, and the “] in the world to own and operate Its own entlre oil sup
gschool ownin Eulldin d'“. ly. The |p-|! iz Intended to supply Its hondreds of
exclusively to hiﬂttﬂ%&zﬁp!} ocomotives California at a minimum cost.
h [ 0 tth. The mmpany finds it fmpossible to buy or build enough
oo histe P, 1% St | | tankiss fo alrehote ol 500 e S ot o the Bt
. o daily supply itz engines,
to the best instroction. an tge Eii;l: mile rrruﬁ- there will be 23 pumping plants,
1 guarantee good paving posi= each with iwo single or triple compound duplex ofl pumps
tions. Livin expanles very low. of speclal deslgn; also two water pumps for Injecting
Easy pa men Currn ndence water to facilitate the flow of the oil throngh the plpe
course if rra line from the wells to Ban Franclsco Bay. At each pump-
for cat.aiog ing station there will be & TH-hp. baftery of watertube
bollers In three unlts; alse two large steel tank reser-
GEO. M. DODGE, Pres. DODGE'S voirs for storage purposes.
.|N5T[I1JTE OF TELEGRAPHY Read Classified P They'll §
Eighth Street, Valparaiso, Ind. I 2 *:l' our siied Fages. y il interest you
- reatly.

THE | ‘

FiG. 300

AURORA, ILL., U. 8. A.
CHICAGO, ILL. DALLAS, TEXAS,

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

1)' ™ ﬂll.,ﬂ‘ln.r““rll_pmnhm

o .," Also bulid Fll'l.l. LINE hoavy PUMPING MACHINERY. '
' f a" Catalog malled on request. _I

$10 A MAN OR BOY OF ORDINARY INTELLIGENCE $10.IHI
DAILY Oan Make Ten Dollars Each Day In His Own Town By Making CONCRETE BRICKS With The DAILY

WINNER BRICK MACHINE No. 2

Tt1s a little gem four (4 hrink l'a.oa down machine, perfect in
avery dctnil Btrong durable, perfect workmanship, and 8 5 @
mada of first-clasa mnterla!,. Hakm perfect brick in common, K
m-:nﬂﬂjngdeslgmnr face,

. One man can produce, without effort, 1,500 Pcrfect
. Bricks in 9 Hours

Operation so simple and perfect a boy can operate it with ease and perfection.
MNo Investment—$35.00 is all—complete, f. o. b. Minneapolis.
Ten Dollars with Order-=Balance C. O. D.

WINNER. BLOCK MACHINE CO. ,nNEAFOLIS, MINNESOTAE W, S. A.
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o NER STO

ABSOLUTE CLEARANCE SALE
el SPECIAL DE LUXE EDITION AT

A Less than 1 /3 Regular Price

CYCLOFPEDIA of

E® 1 ARCHITECTURE, CAR-
MMPENTRY and BUILDING

each neardy one foot high, handsomely bound in red 1~.u:ll'- morocco, Ohver
Al pages; 3,000 illustrations, Full page plates, plans, sections, ete.
Printed on highest grade paper: entirely new type—DE LUXE books in every particular,

| In order to advertise the superior merthods af fns I"r'l'.rc':rlﬂrr of the Amerncan School of Corre-

|!pondtnci: Chicago, a_limited number of sets of this great cyclopedia_ will be sold a1 one<rhird regular
pru'!. .|I 18 Wlnmlﬁ.‘! from representative m:lruch-:m papers of the School. We employ no adents,
| believing our books offer the best method of acquainting the public with the superonity of cur regular courses
nf 111|1r|.u:|mn “ [ ft\!l Ere I.'h.,ll BV p'ul'ch.m 'nr|.|I l.:.[ﬂ' FI WCOme & ll:nr_‘lrn'l in some me ular COLUTEE, Thr

| waork :r.;:fF 15 A mnalrrpum mmﬁrlr, concie, pra.:|n:n| ’rr:dyvlo-u:e infarmation, here 1= not one 10ta of

| theory 1n its 4,000 pages. Every cirm-umtlatl.nn is derived from the practical expenence of the greatest

experts in the bﬂ.u]dmg indusiries of the w

Free for Examination $19 80 [““3‘“{ 560 00 No Advance Payment

Dn'l:,' a Ilf"ﬂ_' sets remain to be sold at this pncu 5 e E {}r_:len will be :r.;h:_d in -r:-rc[c'r received.

Sent prepaid by express.  Pay $2.00 within one week and $2.00 a month if satisfactory; otherwise notify
us tosend for therm.  Jn any cade yrou lose nothing.

The van:-uﬂj' Man will bnd this set of books offers an vnusual opportumity to gel 2 working
knowledge of a well paid trade.

The Older Man who wishes to change from pmfl:r pa.l.d uncongenial work cannot afford to ignote
this chance of self betterment,

The House Otoner will easly save many times the cost of this set of hooks by merely applying
the most elementary facts contained therain to fit his every day troubles and annoyances.

The Prospective H-ﬂtr.re Builder will save himself immense time, worry, trouble and much
expense by studying this work carefully.

If you are a Carpenter, Contractor, Builder, Architect, Draftsman or Mechanic, it offers you an exceptional
chance to advance in your pressnt occupation,

AMERICAN SCHOOL OF CORRESPONDENCE
CHICAGO

Ten massive volumes,

ITnnl.!llllllt
deserihing
aver b of gare
regulnr  Engl
meerlig Udurses
FREE on request

Flemse sisn 1*-[.11|n:|
||1-l! a Architecturd, Car
pentry. mnd Bullding fo
wiek's [rfg examination 1
will pend #2 within a week and B2
mmonth until 8980 s pald; other-
u* wise 1 will notlly ¥ou to =end for
the books.
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INcrReEAasE Your HElgHT

' Broapen Your SHouLDERS
Anyone Can Now Secure a Perfect Figure

Yon ean add from 2 to 5 inches to vouar height, broaden vour
ghoulders, and inerease yvour ¢hest measurement by the simple,
harmless and praetical invention of a hbusiness man,

Neither operation, electrieity nor drugs are needed to secure
these happy results. It eavses no pain, no trouble und necessi-
tates no loss of time or detention from husiness, Anvone,

voung or old of either sex, ean suecesasfully use this treat
ment in the privaey of their own home.

Eminent doetors,
seientists and gymnasium direetors have endorsed it. Lead-
ing colleces and universitios have adopted it. It is impos
sible for anvone to use this method without obtaining mar
velous results,
FREE TO ANYONE

Fxactly how it is done is explained in an intensely inter-
csting I..I..:f--;_ Lheantifully illustrated {from life, which the in
ventor will send :~.1.-~=-~‘.||'1-.-'.'_'-' free of charge to all who ask for
it If wveu would like to inerease your height and secure a
[..-||‘.-.1 -{ie_:-;ra-_ if vou want to overcome the embarrassment of
w short and stunted; if you desire to seeure all the ad
".':'."r.:l-;l'.ﬁ- of Deing tall, write !--:|.’1_‘n' for this free book, whieh
will be sent vou by return mail, free of all eharge, in a plain

AP
ear

]

package,

:
adidress

CARTILAGE COMPANY =

|HOT WATER

IN 2 MINUTES
Cost—Two Cents

The Peerless Kitchen Boiler has solved the
hot water problem, in ecity and country homes,
hotels, restaurants, clubs, bath-houses, gym-
nasinms — every place where hot water is
required. Buoarns either gas or
gasgoline; heats water to 185
and keeps it hot at one=half
cent per hour. A hot bath in
two minutes for two cents.
The PEERLESS iz simple in
construetion—only three parts
—digk, hurner, drom. Ab=olute-
ly noiseless; ereates no odor.
Oceupies but a very small gpace;
easy to ingtall and connect. No
pipes to clog or mechanisms to
get ont of order, The water i
kept in constant circnlation, the
apacity almost unlimited.
PRICE, surprisingly moder=
ate. Ask your plumber about
the PEERLESS, or write for
catalog, prices and discounts.

JAMES McCARTNEY
39 State Street, - CHICAGO

Do not delay, but learn the secret at once. Simply

19D Unity Bldg. :=  Rochester, New York

CUTTING RUBBER WITH A WET ENIFE.—Some vears
ago the writer was employed In a paper ‘mill in YVermont
and ome day saw the machine tender eotting some bheavy
rublier which covers one of the rollg at the “‘wet' end of
the machloe.  After every stroke of the knife he would
wel the blade In his mouth. Being asked the reason he
explained that it made it eut easier and then told the
followling story: . A eertain fitm of rubber maunfacturers
were cxperlmenting with a new mixture of rubber and
were observing the ntmost secrecy regarding its eomposiiion
with & view (o protecting ssme when a satlsfactory mix-
ture had been foumd.

One day a visitor wormed his way into the works on
gome  plansibhle excose or other amd was Iooking about
with apparent Indiference and that lack of elose obser-
vation which characterizes the merely curlons,

He was apparently a minister, heing of a hencvolent
mien. with o long black coat of a clerical out and a
white tie. As he came to where some of the finlshed
rubber Iay he asked If he ecould have a plece to nse as
an eraser and ax he looked anyvthing bat the technieal
expert he was told that he might have a plece.

Taking out his knife he took up a plece of the heavy
gheet amd wet his knife to eut It off.  Instantly the man
in rcharge snatched away the sample sheet and with no
gentle hand gpun the elerical-looking zentleman  around
with the words, “Yon get oot, and quick, too, voun koow
altogether ton much about robber for us,  Now ge!l™ 1o
went.—Contribmted by W. E. Maorey, Chicago.

EUBMARINES MADE SAFER.—The dunger of =allors
being eanght in a trap when a submarine sinks will he
removed in the future, thanks to Commander [Mall and
Staffl Burgeon Hees, of the PBritish navy. They have
devized an apparatugz to enable men to escape from =2
veszel, even §f it is filled with water or poizonons gas.

The invention resemhbles a diving helmet with a jackel
atiached. It contains an ingenicus oxyeen geperator, the
chief feature of whicrh is that the oxygen may be breathed
and rebreathed repeatedly several hours because the car-
bonie acld in the respired aje I8 absorbed by a special
suhstance called oxylithe.

The apparaius also haz the qnalities of a life buoy, and
the wearer, when under water, can, by a simple manlpu-
latlon, rise to the surface rapidly and foat untll resened.
The apparatns can be hung handily within the sobmarine
boat and ran be donned in thirty seconds.

Even in the most poisonons fumes of chlorine gas which
the sea water geperates when It comes In contact with
the batteries of submarine hoats the wearer can live for
an hour amd twenty minutes.
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The Greatest of Musical Inventions—the Two-Horn

DUPLEX

PHONOGRAPH

FREE TRIAL

NO MONEY IN ADVANCE

IT is the phonograph that gives vou all the sound

SAVE ALL
THE DEALERS'
0% PROFIT

vibrations. 1t has not only two horns, but two

vibruting dinphragms in zound box. Uther
phonographs have gne diaphragm and one horn.
['he Daplex gets all the volume of music; other
phonographs get the hali. The Duplex gives
you & better tone—clearer, sweeter, more like
the original.  Our

FREE
Catalogue

will explain fally
the  superiority - of
The Duplex. Don't
LR LONWW ROV e :l.l'lu'r-
siliede voul to buyany
other make without
first sending for our
catalogue. The Dus
plex iz not sold E'F
dealers or in stores,
We are Aectual
Hu.nufa.cturtr:, not
jobbers, amnd sell
anly d:u-ct from eur

Eack horyt s 70 in. longudth ry in,
bell, Cabsnet rR in. ¥ rarm. x rom

That iz why we are able to manu-
facture and deliver the best phong-
graph made for lass than one-
third what dealers ask for other
makes not as roodd

Freight Prepaid

¥ a
Seven Days’ Free Trial

%o nltlow soven dave” free trial in your own home

in which to decide wheiher you wish tokeep it. 1

the macking doss ot maka pond our every claim=

wolume, -;..1!'.1.].'. savinE, safisfastion—jnst sand . it
back. We'll pay all freight charges both ways.

All the Latest Improvements
The Duplex i= equipped with a mechanieal feed that
relieves the rocord of all the destructive werk of pro-
p.;-'l]mp'lhu raproducer noroes its surface Theneedls polnt s hald in can
l; ois contact with the |r|r|rr|'u.h||| is muore acounrste) wall of the scond

‘h(:'lﬂr_r to the user, » groove, thus reproducin yre perfectly whatever musgie was pot inte

eliminating all the recard “tqr-uu v mand e T?rl.'l plex has a device by which the welght

middiemen’s profits of the rﬂ[lludl.lﬁll'llpml the record may bo regulated to anit the nesds of the o ._n,.l. n. thos greatly preserving the life and dura
e Sl “*  bility of the records. These are exclusive festures of the Dugles. and esn not be had on aoy other make of phonograph.

Duplex Phonograph Co., 331 Patterson St., Kalamazoo, Mich. L e o wnisdoom b B o
S o S

ke T “CHICAGO”

N!HI;C]‘IIIIEIS . Automatic Temperature
4 » Regulator

Hrlt kn, Save |||.--t1- ¥ -uu your build-
The best deviee for controlling yoor

ngs, W Ilfr" fnr clrcalars.
ﬂmuauu CEMENT STONE MACHINERY CO.
heating system.
Even temperature at all times,

Niorth Ohleago, 100,

| THE BEST BOILER AND ENGINE EVER BUILT

are worthless without a good Boiler Feeder Time-Set

Attachment

ﬂ ‘

GUARANTEED
ON L4300V

SATISFACTION
s3lLnLiisans

Maonfactured only by

THE RANDLE MACHINERY COMPANY
i 1761 Powers Street, - - Cincianati, Ohio

Put in the coal and
it will do the rest.

HOW TO MAKE MONEY |

Send today for cur FREE book and desoriptive matter

This attachment alone is worth what we are asking for
the complete ountfit. 1t will check the fire during the might,

: II~ o '.I J‘Ir ||. L Iulr "' 1 . o "I“ : 'L'L"'J“ “’:'.:m“‘; until such time as you may want it warmer in the morning.
i1 1 '8 HIHE IROCKY 1 a -
r:| ANI |~. J Lo K MAC EII\I any man of ordinsry nhility SIMPLE—DURABLE—RELIABLE

ongy piak E:l lfI|1|1| No capitsl] ||||v-r|a

et s | 8 TheChicago Heat Regulator Co,

L r| |1|I|

i i—imms Mar..mNLRv COMPANY

P 205 iGN Bl O e el 1

Dept. P. Suite 322, 4u Dearhorn St., Chicago
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GASOLINE SOLDERING IRON ARE YOU still plugging along with that old

AND BLOW TORCH smoky charcoal stove or clumsy gasoline fire
pot? Make your work a pleasure, get out of

the old rut, be modern. Let us enlighten yon
with our free catalogue.

EMMELMANN BROTHERS MFG. CO.,INDIANAPOLIS, IND., U.S. A.

X ] T i THE PUMF THAT FOOLED THE YOUNG EREPAIHRMAN,
STJLR. H.I.CK—SAW Mﬂ [From the American Machinlst.]

—— Py Jimmy was a young mechanle whose confidence In his
own abilities were Tully developed. Ouoce, when the shop
was short handed the boss bhad let him go oot alone to

Are hard fix & gas ecngine. Not long after the force was agaln all
nsy when Hans umpernlckel, who ran the little steam
t b I P lekel I he littl
Al'e ﬂ“dh h“mlimtull :I-im'l‘li h{ the ;'l'l-l"ll:. wheezed into the shop in
a vertitable cloud o repiration.
A.I'E unifﬂrm ot im [I{mmel." exploded Hul.nﬁ. I“mim-“hun}h she
von't bumb, und I can get no vasger in mine poller alreaty.
AI'E EEﬂﬂﬂmtEﬂl 1 ;-:].me a mu;rn tnilnrui»]u tay.""
ere was Jimmy's chance.
Are just l'idht With manly stride and bulging kit he =allled forth. On
the way bhe questioned Hans as to the pump's symptoms.
for every and ‘P‘“ sorts of work. Bﬂjl’ ﬂlﬂn’ t'rF Not that he needed any coaching: be would make his
them and satisfy yourself that they are as we own, cll?mimlsz IlIJII.u“ he ras vu:;In‘ﬂa to learn wlhnt m{ggs?
z : .y o mechanleal ooze ie  felt ecertain  they merely
By, and as their name Elgll].ﬁ&]-—au STARS. around within 1;11? II[&I:;Ille-r‘uI r:ﬁnd :Jlrﬁd. " tng b
“Bhe go oud 1ik dis,” elucldated Hans, thrusting his fist
MILLERS FM.LS cﬂ., 28 Wal'rtll S'tu Nﬂl’ Yﬂ'ﬂ: from him slowly and steadily, “‘unt she koom pack llke

THE BRAND “OHIO” ON ATOOL
IS A SAFEGUARD

against inferior goods. ‘‘Ohio’’ Tools are the best money
and skill can produce. They have been on the market a
great many years and with the experienced
mechanic the brand ‘*Ohio’’ has become
a synonym for ‘‘Quality."’

; They are decidedly economical from the users standpoint, and well worth insist-
ng upon.

Every “Ohio” tool covered by a broad guarantee

Our complete Illustrated Catalog No. P may be had for the asking

OHIO TOOL COMPANY - COLUMBUS, OHIO

dis.”* Here Hans suddenly shot his arm back with enough
violenre to dizslocate his shoulder.

Jimmy smiled knowingly and, gazing away to the horlzon
with a wise look, muttered to nimself, “‘valve,"

The pump proved to be a Iittle Knowles, It also
proved to be sltoated In & Dot too commodious passage-
way, againgt the side of the boller, which was anyvthing
but coil. As a preliminary, Jimmy torned on steam aud
watched the ponmp’s action. The miller's graphic explana-
tion fittingly described it.

Jimmy opened his kit and spread his tools oot in im-
posing array. He then poured a pall of cold water over
the hot cylinder and took off the steam chest. The valve
appeared to be all rlght. The trouble must be in the
ontside gear. He took off the cylinder head, too, to make
sure; everything all right there. He replaced the chest
and head and examined the gear.

The walve wns worked Dby a rocker attached to the
trough, the rocker belng moved by means of a roller on
the piston rod. The movement of the valve wns regolated
by having the link which connected the rocker with the
valve stem In two parts screwed together. The lock not
on the link was loose; the link must have unscrewed and

(Continned on page 1004)

H.qhhmd

Armstrong’s

Hinged Vise

Blip the plpe In sideways not
endiwways and save no end of time
and trouble. Made of strong mal-
leabla fron, with finest eruclble
gtee] interchangeable jaws.

A vise like this will outlast two
cheap vises and will not break at
tha neo:{ aod It most, Eve
:Emp gonme. Write for speci

reular,

The Armstrong Manufacturing Gﬂ.
Briddeport, Connectlcut

— — — __|1
THE AMERICAN COMBINED LEVEL AND BGE.ADE. FPEN DE;.IK
i icklayars, M . Flul i
Something Altogether New noutSioerlior srick Foreman. Barsezors: Architcia, Oivil Eagineers and others will fd thie 82 INDIS
FENBADLE ENTI A CIVIL ENGIN Ei:l? T YOU MAY HAVE WITH TOU AT ALL TIMES.
The Most Practicable, Durable and Convenient Instrument of the Day

In sddition 1o ordinary mechanical work the American Combined Lesvel and Greds Finder will nrove servieeabls to il fnrml of rrnd[ng lnving
out roads, landscaps gardening, plecing of pipes for drainags, getting fall of watsr, getting - i s
grade of hills for sutomobilists, entiing of raftars, laying and leveling buildings, geiting
haight of any object, sic. Write for book of testimoninls. Agenis wanted on libersl terms,
| Apply st once to EDWARD HELB, Rallroad, Pa., Manufacturer

FPamas: BFascdlacse: Pameiloese FifFsah sesdma
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~ Plumbing
Material

DIRECT TO THE
| CONSUMER

At less than
| wholesale prices
| you also save the
plumhber's profit,

Send us a list of
| vour needs. All
| we ask is an op-
| portunity to figure
on your wants,

We carry every-
| 1ing necessary for
.| installing this class
. | of work. Soil pipe,
- | lead and water pipe
~ land fittings of all
‘‘‘ kinds, etec., ete.

i All Goods are

Brand New, High
Grade and Perfect.

Complete Bath Room Ouitfiis only - - 536.50 Laundey Tubs anly - - S5.00
White Porcelain Enameled 18 x 30 Sinks only $ 2.00 Bath Tubs only = - SG6.00

WRITE FOR OUR FREE ILLUSTRATED CATALOG No. 35.
CENTRAL MACHINERY & SUPPLY CO., 547-559 State St., Chicago, U. S. A, I

ARE
WITHOUT EQUAL
IN QUALITY
OR EFFICIENCY
IN PRACTICAL USE

RATCHET AND
SPIRAL-RATCHET
SCREW DRIVERS

also DRILLS

ASK YOUR DEALER g Sim
TO SHOW THEM s

SEND FOR OUR
“YANKEE” TOOL BOOK

SENT FREE

NORTH BROS.
MFG. CO.

PHILADELPHIA, PA.

o WANELL N

THE NO. 42 BENCH; ALSD MADE WITHOUT CABINET

Write for Catalog and Prices

GRAND RAPIDS HAND
SCREW CO. ===

146 South lIonia Streci
Grand Rapids - - Michigan

Largest Manufacturers of Manual Training and Home
Benches in the World,
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- If It's a Sebastian, It's a Good Lathe
“

BUILT UPON HONOR—ACCURACY, EFFICIENCY, MODERATE PRICES.
Foot and Power Lathes, all sizes. sena for Catalogue.

LATHES

9 to I3 inch Swing

List price, $65.00 and up aceord.
ing to size. When ready to buy
send for Lathe Catalog and prices

Work Bench

That never gets
out of styls. For
many years madea
exclusively by ’ -

C. CHRISTIANSEN, 792 Grand Avenue, CHICAGO

W.F. & John Barnes Co.
I Ruby Bt., : «+ Rockford.IIL

B Oraatest of all Stlsuu/%n ==

t2 Hammer {(Continued from page 1022

heedlapd GISTEEN TIOLE HONRUEN 1 lengthened.  Jiminy started the pump and slowly serewed
' . AND EVERY TOOL 15, Panknite the Jink together. The piston merely took half strokes,
1. Behmor He serewed some more,  The plston was at once apparently
7 Messurs 14 Class Cuther stricken with fever aud ague, for It began to tremble vio-
lently.  Jmmy decided 1o screw the link out ipstead of

B Nail Flis g 15 Glass Breaker In.  Blowly he moved it, sand after oo Uttle adiustment
J he got the pump to work as It did at first. Sl he ad-

i Diriver 18, Marking Whesl Justed; the piston merely went to the other end of the
stroke and threw another ague fit. Then hack and forth

2. Butionhols Scissor I Cartridge Extractor Jimmy adjnsted, but glwars with the same resuylt, Per-

Lbaps the trouble was in the chest, after all; =80 off I
10, Cigar Bas Opanar came agaln I?ml Ttla given uﬂ L'iluﬁu.- scrutiny. It certainly
wig 0 complicated looking affalr,
FE IR ’.Hnun:.' was worrled, 'ﬁ:& knowing smile had long sinece
Eiven way to that teose, drawn expression we read sbout
"9 in modern frenzied-finance IilPJ'nHJiI‘“L". embellished by a
few lmpressionistic eireaks of grease, over which {he
perapiration trickled In grimy streamlets. Jimmy was not
the only ome worried. From his perch on the waste can
Hans wounld demand ever sand apon:
“Can yon fix him, hey 5
To which demande Jimmy answered In the affirmative,
In which assorapces a close observer might have detected
a slight falllng off from the true ring.
Jimmy tentatively moved the piston and valve back aod
forth and tried to fix In his mind some relation between

Junt the Articie lar Office |
man, Clorks, Banksrm, Traw- 5
4 allng salssmen, or the House wlh.l'
-I‘F Mads of |st guality of sieal--Tins work- .
lﬂl.hil:---mttl";' finighesd. Mickel plated, Put e

Laath the ontside gear and the valves:; but the more he tried fo

- - ¥ o think, the more confused his mind became, ontil his head

T3 Pesipaid upon recelpt of §1.00 fairly hurt. In faect, at the end of fifteen minites’ con-
WM. C. HOCKING & CO., 152 Lake St., Chicago ventrated braln brofsing he could not have sworn whether

the pl=ton moved the valve or the valve the piston.

“If it was only a steam engine.'’ he walled to himself,
o feller could see how it went; but this cussed thing
ot only slidez hack and forth, but twists around, and
I'll be hanged if | know what it don't do.'*

To,facilitate the working of his mental apparatus, Jimmy
eat down on what appeared 1o be a ecold-water pipe. The
pipe was anything but cool, and Jimmy arose with an
slaerity that precipitated him several feet in the air.
When he agaln landed he kept right on going, his one iden
heing 1o get as far away from that pomp as possible in
the quickest time. It was not just plain pnmp elther: for
the heated conditfon of his mental machinery, together
with the high temperature recently generated at the other

(Continoed on page 10248.)

The ““KICKDRIVE" is for driving all
kinds of light machinery by foot power.
The following articles are built com-
plete with the “KICKDRIVE':

Circular Saws, Polishing and
Buffing Machines and Forges.

et 200-21 A Camal St.,
Booklet MAYER SLOTKIN, wew™yorx™ M. V.

B.F. BARNLES'

ELEVEN-INCH SCREW | | —
CUTTING LATHE P e
For foot or power aa wonted. Has | Llﬂlglllll.:ﬁ

power cross feed wnd compoand
rest. A strictly high-grade mod.
ern tool. Weo also build & 9-inch

) I.\nlh--. Descriptive cironlars of Lieal tool for mechanics, no adjustments, Works in places inaceessitle
ench lathe npon request. with other wrenches. Strong and durabie, Mailed postpaid. 6 incl nickel

! r BAHHES nu Mfﬂd.. plated 38 ceats, T inch 4%, B inch 535, 12 inch BSe. oney back if no
« Fu .-

satisfactory. SPECIALTY MANUFACTURING C0., JAMESTOWN, N. ¥.

ZUFA’/A/
PART PAY

TAPES AND RULES
TERMS

ARE THE BEST
FON SALE EVERYWHERE  SEWD FOR CATALDS No. I8
Ideal Machine Works
Brooklyn, N. Y.

M and Hwi Wiosch, Sores
Driesw, Wire Culter, Tach Pulles 1o ons (]

e formn Poce o

SAGINAW, MICH, U.5. A,
FE¥ TORE, LOFDCD, BFd. AND WinDdow, Camabé

Please Mention Popular Mechanics
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FOOT and POWER

AND TURRET LATHES, PLANERS
SHAPERS AND DRILL PRESSES ::::

SHEPARD LATHE CO.
Al31 W. 24 St., Cinch-:.:.lﬂ- DOhio

STEEL
BRASS

BALL
2asss |BALLS | Rl

Y In. Shaft and up. No fitting, just push them on. 10 cts,
in stamps for sample.
GO.

PRESSED STEEL MFG.
454 The Bourse, Phlla., Pa.

—

Gies Reverse Gear
Successor fo the reversible Mﬁr E‘;E:flhtlt;"
bl

Gives absolute control of the
motor-boat ara | rimes.
1to 80 H. P.—%15 1o $90.

More made and sold than all
other reverse gears combined.
Catalogue on request,

GIES GEAR COMPANY, Delreit, Mich,

SECTION 1025

Lathes

ADVERTISING

“Star”

Foot or Power

9-in. Lo 16-in. swing
High grade screw-
cutting engine
lathes, with or with-
out compound rest,
taper,draw-in chuck,

milling and gear-cut-
ting attachments,
frietion countershalt,
metriclead serew, r.t:.

{m-1) Send for catalog *B™

The Seneca Falls Mfg. Co.

102 Water St., Seneca Falls, N. Y., U. 5. A.

HIDIDIDBIDOHDOZHIDHHDIIIIIVIIDIL

IS YET ON TOP AMD THE VERY BEST FOR ALL FINE TOOLS
WILLIAM JESSOP 8 SONS, LIMITED
91 JOHN STREET, NEW YORK

THE OLD RELIABLE
JESSOP STEEL
w
o

ELECTRICIAN AND MECHANIC

l;,uu:.lngna of alectrical and mechanical books fres. P,

A finely (Hostrated monthly magazine
on all branches of electricity and mec
ing drawings for making steam and gesoline esngines, dynamos apd mobors,
farniturs, wirlng instruction, wireless telegraphy, mechanical drawing, ato,
M. sampson Publishing Co.,

ublishing practical educational articles
nics, Complete directions and work-

Thres months” trial ton cents, Fifty cents a year,

G Beacon St., Vosion, Mass,

e ———

“GET THE BEST”

which meana

The Clipper
Water Motor

Wea do not claim it THE
CHEAPEST, but we do
¢laim it THE HBEST.

Buy one for the I.H'l;ﬁ' anid
watch him “get busy,"

Send for clircnlar with full
description and price,
L. E. RHODES
HARTFORD, CONN.
——

WATERLOO VAPOR COOLED
GASOLINE ENGINES

The only horizontal vapor coolod
gasoline enging in the waorld,
Absolutely
frost proof
ardd eannot
fr eze.

| Paiantsd
May 15, 1906

The king of all gasoline engines.

Our eatalog will tell
you all about them, also our power and sweep feed
grinders. Send today.

WATERLOO GASOLINE ENGINE CO.
1021 Cedar Street aterleoo, lowa

1:H. P.558%
Look at the Neat Design!

The finest little 144 H, P.
Engine on the market,

Handsomely fin-
ished,

Bore 3.4 inches;
gtroke 3 inches,

These engines will
devalop over 2 H. P.

Write for
Catalog ' p"™
of 11 to 18
H .F.Motors.

AMERICAN

MOTOR. CO, FEAUCLAIRE, WIS.

2 MﬂilglE ﬁH?TDHS 4
S45 Ll
;nmlpintn ; ! II‘LL

finer than othar
ﬂ?wrsrhle— Nn Eranluni: in

N

-.'lll.'l-\ l'.-.-.'-.'
| ot il sl i i
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Totil you Investigate

DON*T BUY GASOLINE ENGINES v’

sene or alochol engine, superior to any one cylinder engine; revolutionizing power,

durability.

purl.nlﬂ'l.- stationary or traction engine, 5x¥p Fon CaTiLowUE,

Costs Less to Boy—Less to Run. Quickly, easily started, Vibration practically overcomie. Cheaply wounted on any wagon.

n 1.wr:-|_',|indnr Euu]h:lu. Kero-
Is weight and bulk sre half that of single cylinder engines, with greater
It js & combination

HE TEMPLE PUMP CO., Mfrs., Meagher and 15th Sts., Chieago. THIS IS OUR FIFTY-THIRD YEAR

WHY NOT STOP
YOUR TROUBLES?

A “Wizard"” Tubular
Does It.

Armature Incased in
WATEH-FPROOF nomn-
corroding brass tube,
All brass screws,
Friction, Belt or
Governor drive.
Brush-holders removed
without loosening serews,
All parta polished brass.
Contact and Jump Spark.
A TRIAL WILL CONVINCE Yoo,

Mosh popnlar wod gasisfustory Magnsts oo the
market. Frice s populsr s mackioe.  Goversor doss wway with Batberiss asd Gwbiche,

HERCULES ELECTRIC & SFg, CO., INDIANAPULIS, ISD,

30 DAYS' FREE TRIAL. 724 Langsdale Ave.

THE MIETZ & WEISS

OIL:GAS ENGINES

Stationary, 1to 150 H. P,
Marine, 1 to 120 H. P,
Ower 80,000 H, P. in operation.
GENERATOR SETS, PUMPS,
\' HOISTS, Ero.

senp For catatocte P, u, | Aa MIETZ, 178038 Yotk st.

REVERSIBLE
MARINE ENGINES

115 to 30 H. P.
Send for Catalog.  Prices right.

.‘l

TERMAAT & MONAHAN CoO.
Oshkosh, Wis.

High-grade MARINE and
AUTOMOBILE ENGINES
21to 30 H.P. 2 and 4-cyole,
latast improvements; best ma-
tarial; lowest prices. Also sall
castings, with drawings.

¢+ State your want.

" HOULE MOTOR WORKS,
G580 East 5., Holyoke, Mass,

The ECONOMIZER

. carries any load up to 2 h.p.

M| That name means pomething. Five

years' sales and pot a single dissatis-

fied customer, means something.

It'a all in the engine—no shoddy

goods., 'Want to know more?
Address,

H. L. CHAPMAN, Lock Box 595, Marcellus, Michigan

INTERNAL and
EXTERNAL of all kinds

Ask for Catalog
Grant's ""Treatise
on GEARS'' a dollar

Philadelphia GEAR Works, inc.

Tth and Cherry Sts. 1 T Philadelphia

(Continued from page 1024.)

extremlty of his apatomy, produced a potentilal that
escaped in o string of sizzling adjectlves, osaa llf' repre-
sented in priot by a series of dazhes and exclamation

points,

Ountside & cool sammer breeze fanned his fevered brow,
the sun shone brightly and the birds sang sweetly; the
world was not such a dark chaocs after all. Jimmy re-
consldered. He would tackle It once more.

Now Just here, according to the formmla for producing
moddern literature, Jimmy sbould have gone back to that

pump with the light of determination In his eye, and,
after an hberole struggle, matter would have succombed
to mind. PBuot there wasn't any light of determination in

hig eve; the pomp had him beaten to a standstill, He
muost tackle it again, however, or be laughed at. As he
tiirnm;l with leaden steps, an angel-like vislon came Into
View.

To ordlnary mortals it was ooly a grimy machinlat re
turning from a job with o sack of tools on his way hack.
To Jimmy the face was cherubie, the sack was sweeping

wim.-ii. Jimmy ran forward aod beaded off the passing
angel.
““0Oh, Ben," he called, with a world of supplication in

hiz volee, *‘come over here, will you? I'm stuck.”

The latter admizslon plainly Indleated to what depths of
gelf-abuegation he had duhtlllllwl.

“Pears (o be all right here,” vouchsaled Hen, after
examining the valves. “*Now you put It back and adjust
the gear back somewhere near where it was."

Jimmy, only too glad to take orders, hastily obeyed.
When the cheat was onee more In place and all connected
up, Ben turned on steam. The piston moved out steadily
and came back like a colled spring. In the =oul of Jimmy

there was quite a trace of exultation; for, If Ben should
get stuck, there was some jJustifiecntion for his own
fallure,

But Ben did not appear to e greatly worried: instead,
to Jimmy's amazement, he told him to open up the waler
end. There did not appear to be apything the matter
there, except that one of the walve springs had hroken
and a part of it lodged In the holes ]ln the valve seat.
Ben pulled the bit of brass out and told Jimmy *“‘to close
her up.'” When steam wag turned on the pump went to
work with a smoothness that sbattered the gloom of
Hans into an expansive smille of satisfactlon.

“Son.'" demanded Ben, gazing down with pedagogical
geverlty at the gaplng cub, **what does an ingine do when
ghe has no guvier and the load f= thron off 3"

“Why," answered Jlmmy, dazedly, “‘she races.'”

UExactly,” answered Ben: “an’ when a soction valve
of & pump iz held open, the load is offen her on that
gide. and she races onm that stroke. Next time you doctor
a pump, don't fergit that the walve can be set In the
water end.'

MOTORS

For Marine and Vehicle Use _

Williamson Motor Co.

Experimental Work Solicited

8-12 8. 39th St., Phila., Pa.
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DU BRIE Marine Motors

Here is positively the simplest, smoothest running, most powerful,
Quality considered, it’s the lowest priced. We

engine on earth.
guarantee absolute gatisfaction and

at prices that will surely interest you.

DuBrie Marine Motor Co.
| 425 Guoin St., 3 lElElil, Mich.

Immediate Shipment.
Write at once for new catalogue showing Ten sizes, 21¢ to 27 H. P.,

2:nr.360

(With complete equipment)
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MOVING PICTURE MACHINES

~ You Can Make
a!.' BIG MONEY
Entertaining the Publie,

Kothing affords betier oppor-
tunities for men with mmnall
h ,--'E' & La[lta] Wa start you, furnish-
. ﬂ'\.,}_‘_" ing complete outfits and explicit
- CYad -' instructions st & surprisingly
THE FIELD I8 LARGE = low cosk.

o prising the regular theatre and locture circuit, alsolocal fields in Churches,
Fublic Schools, Lodges and Ueneral Publie Hathrrins:l. Our Entertalnmant
Supply Catslague and special offer fully explains everything. Sent Free.

CHICABO PROJECTING CO., 225 Dearborn Street, Dept. 4 Chicago.

. STEREOPTICONS 4

E‘

Plumbmg Supplies

AT WHOLESALE

. 5 If you fiead anything In my lUna,
and wish to

Save Money

on avery artlcie, write for my fres
{llostrated Catalog, Shipmenta
promptly made froin a very coln-
plete gtock of new latest pattern
. Small orders are as care-

liy bandled as large ones.

B. P. KAROL, 235'&‘ Harrison St., Chicago, III,

Gas and Gasoline Engine and
Motor Castings 1 to 16 H.P.

Eicycle, Auto, Marine and Stationary Booklet on request
We sell blue print drawings of elther 2 or 4 cycle Lype

THE GEBHARDT MOTOR CO.
2930 Hancock St., Philadelphia, Pa.

No Better Gas or Gasoline
Engines made than the

lll:nplr_ Bubstantlal, Efficlent. g

Foss Gasoline Engine Co.,
Kalamaz

FOSS

ENGINES,

Catalog on reguest,

W! “i“f

GOES LIKE SIXTY
SELLS LIKESIXTY 60
3 ﬂ.ﬁ!LLErunSIITT‘

GILSDN

For F"umumn. Crram
Separntors, Churns,
che Erpes, elc. PEEE TM&L
Asklor catalog-all sizes
Port Waskizgien, Wis,

HOHIZONTAL AIR-COOLED MOTORS
1% and 272 H.P.Equipped

with short connection
for spray pump or walking
beam attachment for pump-
ing from wells. Will work
against 150 lb. pressure.
Gasoline in base of engine
or outside. Write for
agency.

AIR EﬂlJI.ED MOTOR CO., LANSING, MICHIGAN.,

GLLEQNMFG co. 20 Fak 8l

-$4.9 Sutle Siant

Guaranteed for O'ne Year.
; Our Free Catalog €4 iz worth your baving.
T Hand 10 gents in stampe for ouar ook *“lgnition,
Vaporization, Tnsialintion and Operation
of s Motor.™

UNITED MFG. CO.,, DETROIT, MICH.

to send for catalog of Indicators, He-
ducing Wheels, Flanimaters. Address,

Mewark, 1= it

S p—
If your waler pressure is 25 |bs. or over, _buy a

WATER MOTOR, 5-in., $2%

Larger Sizes Proportionately Low

Attarh to any favecet, and will run fan, lathe, sewing
nud wuhim:r machine, air compressor,
Heliable agents wantad.

- SIMPLE MOTOR FREE

tr the right parson in sach town.
Write for terms, stating water pressure.

ENGINEER
WANTED

LIPPINCOTT M. S. CO,,
MNew Jersey

Please Mention Pooular Mechanics
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Motor Propeller in existence,

over a half day's run.

New e Submerged Propeller

Lightest, most practical, easiest applled (and most powerful for weight), 4 cyels Gasoline
Can be attached and detached to any boat In a moment,
and can be raised or lowered to run in shallow water when necessary. When in operation
the engine 1s entirely submerged, the water In v hich 1t operates forming the cooling
jucket, which is & most effectual one. It Is fully 1% H. P. and will propel a 16-foct boat
at a speed of about 7 miles per hour.
for 1 day with 1 gallon of gasoline, but the tank on engine holds only enough for a littla

SUBMERGED ELECTRIC MOTOR CO.

L. W. PIETSCH, Gen. Mgr.
Chicago Office, 1229 Michigan Ave.

Can be operated easily by any boy or girl and run

Write for Catalogue L' for {ull deseription and price,

MENOMONIE, WIS,

Of Full Size Patterns and lllustrated Instructions

¥ou need no tool experrienre—no pre!:ld'-la!- illlﬂwll!dl!ﬂ of boats. Our
hig free eatalog gives hundreds of testimoninls—tells how o profis-
mhle bont building business may be established. Send for it. We sel]
knock-down frames with patterns to finish for less thon it costs oth-
ers 1o manufactore. 21,311 inexperienced poople bullt boats by the
Brooks System last year. Why nod you !

Sarmracrion Granavreer on Mover Rerespep,

BROOKS BOAT MFG.CO.

QR maTORE OF Faf PATTERN IrITEM OF BT BNV,

#70e SHIP 5T, SAGINAW MICH. U3A.

i TURE

You Save 3; the Cost

By putting togethor and finishing i st

homs., Wafornish it—art and missbon de=

limu—--llrnky solid onk—every pieco fithad

and smonihed— inelodes stain and fasten=

Ings. You save b manufacturing cost —3§

the freight and all dealers” profits. |
Fand trial erder for this &1 chair. Bot-

tomi  cushion cover of leathereits,

B1.00.  Particulars of other ploces

sent on reqoest.

_BROOKS MFG. (0.

DRIGINATORS or KB FrATEN OF NOME  Frm S,

op SHIP ST. JSAGINAW MICH.USA.

.‘{_“‘_

THE “DAEOTA" A TOTAL LOBS.-The steamship
“Dakota,”” which was wrecked on o Japanese reef in the
early part of the year, s a total loss, sceording to Capt.
Fred W, Youbg, who made an examinatlon of ibe ship.
He saya:

“The wessiel lay balanced across (the summit of a roek
and was broken completely In two by the high seas. The

forward part slid down on the shile of the rock and lies
in seventeen fathoms of water. The after part broke In
two agaln, so that the vessel lies in three pleces. Nothing
remuing above the sarface but a small length of the fore-
mast,

“The *Dakota’ Is a complete lo=s.
through the wreck and reported that ber eogines were
rediuced to a masg of serap from.  Of the ecargo, that
portlon which was stored In the after part of the vessel

The divers went all

is roined, while there will be a small salvage on that
which was in the forward hold. The veossel I8 one of the
largest losses that the London w»mlerwriters ever sus-

tained, and §t Is probable that the wreek of the ‘Dakota’
will cost them £3,0000, 0040, "

————

THE FILIPINO MECHANIC.—Americans are naceus-
tomed to think of the Filliplno as still in the same con-
dition as described at the tlme Dewey shot his way into
Manlla Harbor. The London Commercial Intelligencer,
however, reports great progress oml says:

“The Flliplng bhas never handled any other tool than a
bolo, with which he boilds houses and constructs rrlgation
plants of a sort on his paddy flelds. Now he heging to
understand the use of hammer and nalls, of saws, and of
the adz, In the recent extenslon of the Manila-Dagupan
Kallway, in the erection of the splendid 350-ton ice-making
and refrigerating plant In Manila, in the puatting up of
gehon]l houses and barracks all over the Island, and in oa
thousand and one other “ways he has helped not only to
improve the general appearance of the country, bat to
lenrn s=omething of a white man's tasie for proper sand-
tathon and gpood goarantine condieions.

“Upon machinery e yet looks with awe, buat he has
learned (o sel type, and one, some time back., turned o
putent fire extingulsher onto s blaze which broke out in
an old mansion In the Calle Cabildo, Intramoros,  So It Is
easy to see that they are coming on, and if space poer-
mitted one econld quote many  incldents to show how this
great mass of peaple, o snddenly Hfted ont of obhseurlty,
are- shortly to become a facior Im the world’s indosirial
life.""

The pativez in the towns alzo are adopting clothe: and
buying sewlng machives, plopographs and toothbrushes.

SYCAMORE, ILL.

* Boat Specialties.

Strainer.

THE TURNER BRASS WORKS

Manufacturers of Marine Hardware and l\f!utnr G|
Sole Manufacturers and Licen- ~
sees of Harroun Auto Bumpers, Martin Alarm and

Reserve Valves, Martin Gasoline Separator and
Write for Catalogue No. 28, Dept. 1.

CHICAGO, ILL.

\

Using these thin steel shoes; nickel plated; alwaya clean;

E y the stove: hot fron heats it jostantiy; no bees-
1 %' —— Ino"“ IlnE Els' i'ﬂ“;f;:.ﬂ-'m, No dirty streaks or seorched clothes, Tron-

.
b

- ;
N %

ts, here 15 a fast geller.

g ing done in half the time, Sample, either style, postpald for 50 "“fi'é'é l?UEEu For particnlars write

2 Something new, not sold by dea
nf-w L e e gy W94 Tiearhborn Street. Chicago, Illinois

lers, Sells in every home,
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I MAKE A MOTOR BOAT OF

ANY BOAT IN 5§ MINUTES

Here's a littlea 2 h., p. marine
motar (40 1bs. completa) that yono
can attach to the stern post of
your boat in 5 minutes without
any tools. Drivea an 13-ft. row
boat 7 miles per hour (runs 8
hours on one gallon gasolina),
Can be detached from boat just
as fuickly and stored in box in
which it i8 carried. Simpleat
motor made—does not get out
of order.

Write for catalog with faoll
description and price.

WP«TEFIM.RN MARINE MOTOR CO,
| 1507 Fort St. West, Datroit, Mich.

THE VICTOR MARINE LNGINE

el Pople20 AP

The Engine you have been leoking for; safe,
sure and noeiseless, A new and perfect
model.  Distinetly new and prominont fest-

ures. !l:"_'l’ !r
R.S.HILL,27 Weodbridge St_E.Detroit, Mich.

LIFE 1IN THE NAVY ILLUSTRATED.—The Burean of
MNavigation, of the Navy Department, at Washinngton, has
fe=ned] o very attractive booklet entitled *“The Making of
8 Man-o'-Warsman.,'" The 1|-|-'||'I'ltl!~'l" of the hwok 8 to set
the advantages of jolning the navy before the young men
of the country, Thers are 32 pages of reading matter, pro-
fuzely fllustrated. many of the outs being in eolors.
Theze rFeproduction: all depict various phasez of the sea-
man's life, his pleasures, and his work.

The pamphlet is very comprehensive and covers the
poszibilities of & naval career from the time a landsman
enters one of the varions training schools as an apprentice
until at the epd of 30 years' serviee when he retires with
three-fonrths pay. Any yonng man who iz contemplating
Fuindng the navy would do well to gend for this book. It
will e forwarded free of charge to any address upon
application to Desk 69, Bureau of Navigation, Navy Dept.,
Washington, Ik .

When You Want Anything and
Don’t Know Where to Find It,
Write Popular Mechanics.

m frmf}

The CROUCH

MARINE MOTOR
The name signifies gquality,
Ask for Catalog.

THE CHAS. P. CROUCH Co.
CHICAGO, U. S. A.

ggﬂg'sgﬂ]crm e 5 tover
OF AN ENGINE 55 % M O 1-0 rs

Ensy togtart. Developfull
power., Ron guictly and
1 smoothly. Nothing *‘trap-
py™ in their apprarance.
Nothing complicated. Not
a “cheap'" moter, but a
low priced one. Write for
catelogue and pricesato

STOVER MOTOR CAR CO.,
Freeport, I1L

-l-l’:ﬂnndlZH P.

Ploason s 0.8 as

SECTION

HAVE YOU HEARD
About Our Remarkable Offer?

that we made last month? We offered for 30
days only to sell just one man in each town
our 810 I I% or our 15-20 11, I'. marine
engine at agents® cosd, for advertising purposes
only. The response having been so large, and
wishing to clean up on the season's work, we
have decided to extend the offer for ten days.

The exact figures of this Special Price we
gquote only to interested inguirers.

The Seripps 4-Cyele Engine

Is the greatest step forward in marine engine
building in recent years. Every part is an im-
provement. Every proportlon bespeaks sturdy
strength and toughness. It will outlast your
hoat. 2 eylinder, 8-10 H. I'.; 4 cylinder, 15-20 I
H. I". Twositlve, automatic system of lubrica-
tion; two roomy hand hole plates In erank
ease ; I"arson's Manganese Bronze Connecting
rods ; Schebler flont feed carburetor. With ita
polished brass trimmings and highly finished
castings, it Is by far the handsomest engine on
the market today; and it is the only really
high elass engine selling at a moderate price.
Write for our catalog and speecial price to
you. Do it today.

SCRIFPS MOTOR CO.

602 Trumbull Ave. Detroit, Mich.

derigpa MORINE

rop T, Rl IS




1030 POPULAR MECHANICS ADVERTISING SECTION

A Gold Mine for Mechanics

Whether mechanics is your business or your diversion, you onght
to have a copy of this GREAT CATALOG—XNo. 83, TO0 pages, full of evervthing you
cin Imagine for the shop, home and farm. Tools of all kinds: supplies for machine
or E{H"imil Iw“rk:n gel:u:gal and I:peclnl ;;rdu-are: over 76,0 labor saving, money-
making articles, all at the ver west Prices that the ooda i
any HI‘EW in any city nnrwhprrj.r Ell LA RN UDGERE. Lox In

That's pretty strong, but you cam prove it

WHY DON'T YOU BUY IN NEW YORK ?

This eatalog shows you the way to do this and save money. We sell to vou in
simall or large lotz ot wholesale prices. This catalog costs us $1.00 o print, but
iz sent El.m!pah!: FREE of charge to all who ask for it in good faith. WEITE FOR
IT TODAY. We will send you our premium lst, containing 100 valuable and usefnol
articles given away FREE. Also our Grocery List, showing how you can save ome-
third on vour living expenses,

WE SELL RELIABLE GOODS ONLY. Buy of us and secure Best Goads at Lowest
I'rices.  Prompt Shipments, Low Frelght and Express Rates. and a square deal every time. Wae
guarantee satlsfaction or refund your money. We alse guarantee safe delivery of ali goods ordered of us.

The oldest Mail Order Howse  WHITE, VAN GLAHN & €0., 30 Barclay St., New York City

A NEW FPOSTAL CARD PROPOSED.—A new form of

postal card for return purposes has heen proposed by

Carl R. Klok, which differs from the ordinary  TUnited

. States postal card only that Instead of MeKinley's pliisto-
graph befng In the right-hand upper corner there will he

MAH'NE ENG'NE the facsimlle of a 2-cent due stamp. The Ze due I8 to
be paid to the carrier upon delivery when returned to the

The 2-Cycle-Engine-Sensation of the Year. Entirely new and f"““- the game as on any ordinary letter on which there
ved design introducing many exclusive features. Runa 1 bostage due. The adoptlon of this yroposed postal eard

on Gasoline, Distillate, Kerosene or Alechol, ¥ the Government would mesn a great benefit to all

concerned, ns §s shown by the followinge example:
ACTUAL B.“ sendds out 1,000 reply postal cards, .-u.-;lj-'lut-.- .\,’rlr:E.Ht;.'hI:}ll ﬂ:g:
H P Enaln encloged with letters or other printed matter, and of this

. . gine number thers H AR tely 25 . : t
L ere are approximately 25 or so retoroed, thiys
I COMPLETE ENGINE chusing o waste of 475 cards and a loss to the Hrm of
. '!l'hFﬂ!l'l'l!thlHﬂH'l.l’l. 90 $0.T6. Had the postal eard which ls proposed been used
| With Salt Water Boal Fittings, $43.90 1n the above Instanee it would bave cost the firm but
Py pomasiil: iobat Sl vaMethe :.l.'l centa for the Z5 replies and nothing would have beal

engine of [ts size on earth, Drives Canos, How- wagted a8 this eard assumes value only when returned.

bont or 14 to 90 #. Launch, with load, § o 10 Mr. Klok suggests that the Governmeot print these

. miles per hour. Reversible, easy to install and op- cards, selling them for a little over the actual eost: thelr
. e erale, unfalling endurance powers, sconomical and use to be restriceed to husiness firmes, 1‘|.II||="-.. and others

l l safo, cannot back-fire. Bold under B-y7. Guarantes, :LHIKI"H fflﬁ:jnhiu large quantities. It would not neossityte
B ]I e eftablishment of a4 pew Jdepartment as the postage due
E E e Mﬂturco.. mpt “], Dmuﬂ. chHl {!P]'tﬂ.]'tn]pnl fs = permanent ﬁ'.‘l“]ﬂ_' in eVery ]'I;Igl.l.luii'?" ]tI"
might possibly eause.n little additlonal work, but for this
they would be relmburzed by recelvimgz double the amount
of postage on the ordinsry postal eard,

— -

CHINEBE CUSTOMS.-—-His compass poinfs sonth.  In
saluting you he puts on hiz hat, Walking with vom, he
keeps out of step. He shakes his own hand  [netesd of
yours, He says east-south Instead of sontheast, To he
polite he aske vour age and income. He throws away the
fesh of the melon and eats its seeds. His women often
wedr troosérs, while be often wears a gown, He Presents
coffing to his friends as you present clgars or hooks,

-I—-_FH_'--

NOT FIT FOR PUBLICATION.—A Spokane school glrl
wasd required to write an essay of 250 words about an agto-
moblle. She submitted the following: “*My unecle bought
an antomobile. He was riding oot In the eountey when 1t
busted going up a long hill. I guess this 2 abont M words.
The ather 2000 are what my uncle anld while hie was walk-
Ing back to town, but they are uot Ot for publication.” —
The Copper News,

- | Cotalog

rawing

E Uahbhinets,

ylesand
Send for I'iustrated Catalogue or ask your jonber.

D

Manufacturers of Varlous St
Bizea of Dranghting Tables,

Boards, Blue Frint Filin
Blus Frint Frames, Eto.

FRITZ & GOELDEL MFG. CO.,
# 99 Alabamna Street, Grand Rapids, Mich.

EUGENE DIETZGEN GOMPANY | |

181 Monroe Btreet, CHICAGO
214-220 E.234d 5¢., NEW YOREK

—_—  —

'LEARN JEWELERS
ENGRAVING |

‘The Engraving School that Graduates Experts”

A fascinsting, high-salaried sud easily Jenrned trade, tanght thoronghly
snd P!'.ll:l'll:ln}' by correspondenca. Wa will teach the haginnar hetler
angraving by correspondence than he can gain in years of rigid appran-
ticeship. Wa will improve the skill of sny engtaver ono hundred per
eont and make him master of the trade. The demand for competent
sngravers far exceeds the supply. Send for banpdsoms illostrated
prospectos,

Pagedlavis Schooldniit i e smvem Ehuees.

LEARN I you wang to earn #2% to #100 per wesk,
write for our I'ue#:lﬂfuhp:;:;lnn-lun,lTnlr:;HEE

LR [T o wi :h you advertising

TO w RIT E thoroughly by mail.

PAGE=-DAVIS SCHOOL,

ADVERTISEMENTS REvE=eiheayig Dept.9112. Chicago,

e N |

SAN FRANGISCO NEW ORLEANS

Niowt complete line of

Drawing Materials and
Surveying Instruments

Our Rapid Printing Blue Print Paper has no equal.

The Celebrated Vandykes Rolar Paper for Blue and
Black line prints. Bend for sample prints.

ALL BODDS WARRANTED

WRITE FOR OATALOG "'F"'—d8(-pp, PROFUSELY ILLUST'D,
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MaKeYour Own Light

THE FAlrBANES-MoRSE Eleetric Light Outfit gives
plenty of good light at a moderate cost.

Gas, Gasoline or Kerosene Engines for all pur-
poses, from 2 h. p. up.

Send for illustrated Catalogue No. C 449 Gasoline
Engines.

FairbanKs, Morse & Co.

Monroe Street, Chicago, Ill.

Bny Your Tobacco
Direct From Factory

That's the only way to know how fragrant, rich
and smooth French's Mixture fs. Dese riptive
aclfectives hnve all bean used by inferior tohaceos
ere this. Wa ean piva ¥ou no now words, bt
wa can giva you s new and betler s:m}km;
tobaccs dirert from the makers,
To make it easy for you to try

FRENCH'S MIXTURE

wi have the standing offer printod at the laft.
Take wilvantage of it anid youwill have reason Lo
congratilate yourself, Yoo will ehtaln a per-
fort hlond of pure North Carolina Golden Leaf
Tobacoo, made alusost entirely by hand, It is

"The ARISTOCRAT of SHOKING TOBACCO™
Not gold by dealers, hut direet to
smaokers 4n perfect condition

FRENCH TOBACCO CO.
Dept. 17 Statesville, N. C

Slgn painters make £5 to #£10 per day,

book of designs and Instroctions will l- m
you how to palnt beth advertising and Hrm-
merelal glgns,  No long period of instruction.
My plan is complete and Inexpensive,  Price,
complete by mail, only ONE DOLLAHR. Re.
mit with order, ONE DOLLAR. No corres.
pondence solicited. Money back If you are
not pleased.  Adidress

Send 10 cents
In silver or
stamps for &
: 2 large sample
“HOW TO REMEMBER-® pouch and
v Hin 'r-rllrl-'.-‘ Fulvlirakio Milﬂ" b.lh
will be a de-
Tight to you.

Aent Frea b

£ You are no greater lntrIIrcmuIIJ' than

Your memory. Ensy, inecxpensive. Inerensnd ‘ AHE vnu GDING Tu ST' LGUIE?

——7] Itcome; gives Foady memory for facel, Dame, The HOTEL HAMILTON is & delightfnl place In the Best Fesldent
5|JEI:E'55 buginess details, stodies, conversation: develops will, =ection and away from the nolse and smoke; vet within easy gceess,
public 8 n.iln i pn:rln;ua.ht-]- Bend fer Pris Hookiet. Translent 1lave: #1040 to #3000 a !'lﬂ.}'. I":lll'ﬂpl‘-ﬂll Plan, le:l‘!.':l;l Hates

Dickson Memor , 705 | he Auditorium, Chicago | by the week. Write for Booklet,
¥ fLortum. | Address, W, ¥, WILLIAMSON, Manager.

Learn w.atch “R'epalrmg

Fla & wachmaker=Jo

] BRICKLAYING

T h+- I.k l.f of Trades

| Laxr laying and garn from
i . }per day,  We teach
| you in two to thres months.

Chicago School of

Fraclu:al Bru.]-s.la.vmz
& only ¥ I-I| ing
il in I I.' itodd Blate

KR1ER,

THE msELus"w'nT(:H SCHOOL
23 Perry 51, ATTICA, INDIANA
e o

HOROLOGIGAL DEPARTMENT

BR&DLLI POLYTECHNIC INSTITUTE

Forime riy Parsons Horologieal Institate
PEORIA, ILLINOIS, |
LARGEST and BEST WATCH SCHOOL

k IN AMERICA

We teach Watch Work, Jewelry, Engraving,
Clock Work, Optics.  Tuition ressonable.
Board and rooms near school at moderate
EBles

Send for Catalog of Information

i'nrp

}3500010510000

A YEAR INTHE
REAL ESTATE
BUSINESS.

T P — We will dench you by mall the Real Estale, General Brokerage, anil
" Insurance Business, and appoint you
Diraughting Instrument com-
$| 00 THE HEADY Jmus.gllml:lpa.h», i'II.II!'.I.I..lI.I!' J EPECI“L “EFH EEENTATIUE
‘:qtlirt elc., al/f in one, and you can carry it in your af ths oldest and largesl co-operative real esiale and brokersge company
vest pocken. Made of speclal grade of aluminum, Send in America, Represenintives are making $&,000 1o E10,000 & year with-
for it mow., You peed it. Monmey returned if you aren't oul By investmand Excellent opporti opan 1o YOLU
pleased, By aur sysiem you of & Monay in s !'-_-l.'. work thout interferimg

READY MANUFAOTURING COMPANTY with your I-n Wt o ation, Due u|-1 ut'I 8 iy |-.-.|11:i-|.| w L“ .r::-=-'

!ﬂﬂh.l sy mare chsdea, aalnhle iy hiandla 1 I ARY othar lpstitatinn

604 Livingsion Bldg. ter, H. T, in tha world A -';| HiiH :: GH u'um 1.:| 1|x1 rl'|'l'| COURSE I} EEE TO

n u ¥ . 1 EACH REPRESENTATIVE Werite for §2-pags hook, free,. THE CROES

& OMPANY, 806 Reaper Blk., (hurasa, e Theordrinal real estaie co-oper

‘*‘i"'i"fl'"t"*".’i'.‘r“tifi'l""'."‘l"' ll:n'il Ve -'":-':-l, -'I.!I L .": s Ilrl.'ll\l'l.:‘lllu '\l:"ltl II.II'.I:l --'I||r'r I"'i'll:'.: n of IIII-:i L1a Il‘rl;'ll'

Please Wention Popilor Wechanics
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THIS BOOK IS FREE

Would yon llke to suceesd In businesa ; to obtaln a pood pay-
ing position ; 1o gecure an increase {n salary 7 Would you
possess the capacity that’ directs and controls large buainess
enterprizes? If mo, vou shookd follow the example of
hundreds of others who have prepared themselves for
Increase in salary through our assistance,

Our Free Book 1oy sesieerer

ree Expert Bookkeeper”
= the title of a treatlse on Bookkeeping and Business, It
tells of a aystem of aceounts by which you can learn book-
keeplng guickly at your own home, without loss of thme or
TOOY, L‘.’u guarantes it. It ls a book of intense interest to
thoss who aspive o gueeess, To advertise onr School and to
Lielp the ambltions, we are glving this book away without any
condition whatever, IL is absalutely free, send FOur name
and address and receive the book without cost,

COMMERCIAL CORRESPONDENCE SCHOOLS
19D Commercial Building, Rochesier, N. Y.

MECHANICAL DRAUGHTING

PRACTICAL WORKING DRAWINGS FOR SHOPS, DESIGNERS, INVENTORS
P. G. STEARNS, = 39 HENDRIX STREET, - BROOKLYN, N. Y.

“SEA-MYSBTERY TURTLE"™ CAPTURED.—One of the
E LE C T RI C ITY 'Fl'l'I?.I-i{'F af the oeean has _jtl:lt comte tir the surface at San
Ilego Bay, California, when a glgantic sen turtle was -

li lectri iatheoldest tured hy Juling Bolisss, a Greek fisherman, in whose net
E-Ln'ha:::lfn;lci!:It:r:.!»?:hﬁntlﬂﬂ-chlngE!.Il:t!— the huge creature berame eptangled.  This giant turtle
TRICITY exciusively. Course complete welghed 1002 |b.—almost a ton—and {ts shell measures

. 9 ft. and 2 In. from tl ip. : Birange M e
IN O N = Y E AR b e in, from ftip te tip. The strangest feature of

it all was, that on the top of this torile’s shell =omewhat

Btudents sactuslly constroct Dynamos, plainly carved or borned was the following inseription:
Motors and elecirical instruments. Gradu- “British 3hip *Sea Bride,” August 12, 1881, 3 South, 56,
gtes hold goed positlons. ssif YORT OpENS West, If fonnd, please notify Thomas Fletcher, DBrawley
Bept. 25, Send for (ree catalog to Bliss Elec- Boad, Revington, England.'’

trical School, 213G 5t KW, Wash.,D.C. From this brand it would appear that this huge turtle

was captured 26 years ago in the Sonth Pacifle, and atter
ring  lettered, wius again committed to the mercies of
MECHANICAL, the sea. If the creature was enecght where the marking

e L
E Indieates, theu hils turtleship must have traveled hundreds
n lneerl“ E%EE{."“L of leagues in order to reach San Diego Rav. The ghell,
" with the mysterions ingeription,

will be shortly added 1o
CIVIL, the Museumi of the Californla State University.

Complets and shoart conrees  Thoroughly equipped enginesring shopa. - §
BHOF WORK FROM THE BEGINNING, Bhort courses in Steam and Elec- BABY HOTEL IN OPERATION.—The Ilong throatensd
hl'lﬂi Hur._L;mfru’;:. P-'Hwtm-k!'- lﬁ“"l_ -"'ﬁ;;“lhm""’“l'i'l" ihu'ﬂ‘ *:1""""-‘“' Tondon heby hotel has been opened—not exactly to the
all year. Students may enter any time. Correspondence stanm and clec- to la o4 y oo "
trical courses. Send for catalogues. Mention eourse in which interestaed, ::]ILEII::I .:.:Ilzltrqhi “!-It::ru'i."tw ::;.:i:n E'.:rjljl:gl nTF;ffiT':'I::r'['::]Ln:“‘Trl.fh tﬁtit‘]l‘l
HIGHLAND FPARK COLLEGE. Ides Moines, Ia station in life. Maony Amerfeans are =ald to patronige the

place, as the accomimodationg are all that smay be desired

= ez unid the hotel far =afer for baby than traveling would be.

ACCUR'&CY Mot puess work There are single rooms and saites, the exclusive services

with a patented of one or more nurses going with each apartment. There

LEMON MEASURING=-CALIPER I2 also a seaslde cottage dn conmection with the Instito-
Meets the requirements of and excevds tiom,

the Hmits of all other callpers. The aoly

Instrumeat for raching ver ndmesarigmideol ) | L, EARN WATGHMAKING

Ask for Description aud Price, Refined, profliable tlhd}r-—('t-rnpm:tt marl l1waj|'u in demand. We teach it
THE WEST MFG.CO.,Columbus, 0. | | S5y e e M enty suined whils stotrias, . Povtioy e
{ Note—Irf you have o Patented Arlicle Send for eatalog.
to manufactire, Wwrife wus.) 57. LOUIS WATCHMAKING SCHOOL ST. LOUIS, MO.
k —

Drawing $125 to $250 monthly require more than Schoolroom Knowledge.

As Chief Draltsman of Eng'g firm | know exactly the Quality and Quantity
of experience and practical training you must have, and will prepare you
in few months home instructions for above paying positions, which |
furnish free anywhere.

Complete Highest Grade Drawing Outfit, 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., Inc., Chicagoe,
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Say, Do You Like to Draw?

Draw Pictures That Sell

Eand us & drawing of this fellow and find
out how easy it is to make $30 snd upwards
n work by simiply drawing pictares. Yoo
can study during yoor spare momeats-—at
home—nat your office or :-lij--l-. Tha lessins
don’t cost worch, Hend drawing TODAY
Ask for Portfolio apd torus,

The W.L. Evans School of Cartooning

621 Evclid Avenuoe, Cloveland
A DAY and over is earned by
our graduates aftor 2

to 2 months' Practleal Instruction in

PLUMBING, PLASTERING,
BRICKLAYING or ELECTRICAL TRADES

Free catalvgue. Pogitions secured. Dept. P

COYNE TRADE SCHOOLS

New York Chicago San Francisco

"I TEACH SIGN PAINTING |

SHOW CARD WRITING or LETTERING by ninil and
i Foaraibad g (rnly field pab avermrowded My
eijualed bocausa practical, personnl

{Eass
IRLrUCEon 18 N

L fof Jargse e8inlogae

CHAS. J. STRONG, Presidont.

DETROIT SCHOOL OF LETTERING
DEPT. PM.
*'0ldest and Largost School of its Kind,*

DETROIT, MICH. |

TYPEWRITERS
AT SAVING OF 50%

ATl ma i

—pood as new, T pgest har.

wal for trial.
rent

gaiis ever oilfered,  Slapgsed o L

@ We rent all makes at $3.00 prr ma antd allow
T i on price. Semd fow Cafaldyn, St [pexanlt Fer

ROCKWELL-BARNES €0., 835 Baldwin Bldg., - Chicago, .

We teach Furniture Designing, Rod
Making, Stnck Billing, Oroamental
Drawing, Water Coloring and In-
terior Decoration by mail,
GRAND RAPIDS
SCHOOL OF DESIGNING,
A. KIRKPATRICK, Instructor.

544-345 Houseman Bldg.

Grand Rapids, Mich. ||

FOR
HNULI ‘[‘EH HOME,
'm STORE
' VAPO STREET
A R REE
YASOR LAMPS Agents are
Wo manunfactore Table oining
Lamps, Wall Lampa,Chande- Money

liers, Store and Street Lamp and Systemas,

The Largest Line on the Market., Writa for
our Fres Catalogoe and Prices.
CHICAGO SOLAR LIGHT C0., Dept. C, CHICAGD

I

ADVERTISING

SECTION

—WANTED=—

YOUNG MEN AND 'BOYS

1033

Liova 18 Venrs of

tor Hil positions nuw upen

Ao Al o lidor waiited,

firr

_-“L‘Chuuil.‘ul and Electrical Engineers,
F l’-ll-lfl{ir} men, Printers, Lithographers.
i Carpenters, Painters, Chefs, Etc.
Y ouwcan pay us for vourteal rand instroction after we
hiwe gecmred fue Vol & mod T | Mo res graesi-
lionsopenall thetime El we have £radnates.
el tak: -_q.|||__|_'.'t1- A Elee T 24 s B Ienen the frade you
Eeletl. Wil e tae e to do metoal worls o ounre &l ;
Al wiE et encpectod Boadn 16w hen you ke rour)
Eyery modern dovioe, machine, et 18 8t vou
Lor our egulprnent | The L mooeies will b e L
pulldings amd work-shops, god most beaurifnl sroipls,
"R BOYS—Mr - Ray Connaw horoike B Eodoal in onr
f Printing, Wakiog & & 3 - Froee Wik, At the
i [; I' + i I U i Rrli}
A Wi Y foa N Ik A= W
LET s h==0=T Yl This spies wal
glotall you showt oor adint o= We weng
wit thinn, Write us, WHITE &4 For
cation Blank, for 2 Full Faibciluers.
WINONA TECHNICAL INSTITUTE
1300 E. Michigan St
ISDIANAPDLIS, INBIANA

m— mml. Don't Pay Twe Prices for Stoves and Ranges
/ Order direct from our Stove Faclory and save
all dealers” protifs, HOOED EH Btoves and

TR tha »HBest in the Waorld '
Fuel savers and easy bakers. Sold
on 30 days” free trial,. We pay the
freipght. Guarantesd two years,
O Jarere fH astoated cataloe olvas doricy ipe=
tions, prices, etc. W rite for oar cataiog.

Hoosier StoveCo. Factory, 24981ate 31, Marion, Ind.

Tisg B

: L)
WE MAK E(;'H EM
LSHOWY,ToILLUSTR
& ADVERTISEM i
ACME E

PRINTING 100 Cards and Case all for $1.50,

postpald, Visitlog Cards, 100 for 85c; Shipplng Tags, 100
for 40e. Bamples, 2e.

RICHARD ELLIOTT, Box 1376, St. Louis, Mo.

BUSINESS OPPORTUNITY

Mon of Business ieterested Ina new fleld for mukiog money
wiil dnd in car propésiton what they are sceking, We have a
New Plan in the Mail Order Line that will picase those seeking
4 good Investment with lacge profts. A Fortune for the right
person. The F,H. Alden Co, 130 E, 4th &t Cincinnati, O,

A Train Load of Books

FAILED FOR $700,000

The Cash Buyers Union

Wat?wgh]:_ its ﬂul.ilru-lutm:k of new books from the receiver in hank-
raptey. & & S g ENTS T 5 VTS

reES hm.un re closing tham out st 10 CENTS TO 50 CENTS ON
Baookd at less than eost of paper and bindiog to be closed out guick,
You will never get another chance like this o buy good books cheap. 1f
IF l-g-tq rqﬂmrmuirtr nkf 3 hfl:‘l.ilul.-..} mnnl;rﬁ.mh—thnund- of titles.

racticnlly any book or seb of heoks FoR OVer Wan ] i
big Special I]lultl.‘lwdjhura:.]jn |'_‘1'_-:t :_..?d,;_ R

Books Shipped on Approval
exnmination in your own home before one cent is paid.
Liargain List free for postal requesf, Adidres
DAVID B, CLARKEBON, The Baak Broker 906 Oome Blork OHTAARA

subject to

The Sun Never Sets
WHERE THE

BRILLIANT LAMP BURNS

and no other light is half so good or cheap.
It's economy to use them—a say ing of 50 to
75 %lgr cent over any other artificial
lght, which 15 demonstrated by the
many thousands in use all over the
world for the last nine years. Write for
P. M. catalogue; 1t tells all about them
and our systems.

e

| ANVITIER

- FAVAHEYY Do

BRILLIANT GAS LAMP CO.
A Btatsa St Dhismoas TT1L
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| AREYOUBUYING MESGOT Jj

1 1E I!r_1. Battertes, “Red Beal™ Iil-ﬂtterlm ii‘anE-

¥ nition), Medic ‘al Apparains, Vibrators, Fana,
Motors, Telephones, Telegraph Instro-
ments, Electric Hells, Annunciators, Burglar
Alarms, Hw i placies, Conned tors, Current Taps and

other Electric Lighting Supplies ?

If your logal donler or contractor OFS NOT sup HMESCD' ponda
and you wank the BEST VALUE and .H.H\I'PL{}I'F: BATISFACTION
buy direct from the manufecticers’ eomp cle stock, WHITE FOR
Catalogue Nno. 22-FP—Pocket Bize—148 pages, 750 § letrs
Quotes lowest prices.  Free if you wedtion **Fopulnr Mechauics”

Haree ones Manhattan Electrical Supply Co.
= 17 Park FLI Rew York 188 Fifth Ave . [‘].i;-“q
_ Langest Exclosive Wirs. of Electrical S upplics io Am. rica

POPULAR MECHANICS ADVERTISING SECTION

BUILD ‘I"ﬂl.llt OWN D\"NAHU. Wa furnish completa
sets of eastings, Also Electric Rallways, Trolley Cars,
Trdaek and Switches. Bend for Catalogue “ B."

THE CARLISLE & FINCR C0., 262 E. Cliften Avesme, CINCINMATI, 0l

MDTOR

; 9&& welrie mu 18 uudi!nn‘m; and
F

ractical in datuils and nicely
nished, fan iﬁ ramuira.h]a B0 motor
A may be used s llmmmlr. Wa furnish

N extra grooved pulley with each. We
w, ara Cut Price hun:luua.rtﬂru for av-
= arythingelectrical. SBend forlargs

qEVIM esiiirs vt = CICAD)

MEHE A MOTORCYCLE OF YOUR BIKE

at small cost by using our At
tachable Outfit. It fits any bley-

cle,  Send stamp for catalog,

power, ete.

Bend 15 cenls for “The viaror-
Cyels Manual." It treats of
the motorcyele; how to get more

7 SHAW KFG.CO., Dept B,Ga'esbarg, Kan,

lhdbruﬂ s Wanfed

In each town to ride and exhibit sa lu
[:r'r\l'fi model, tjd' rite for Special f
v pesl Luanrants
1906 Models $10 to $ ?
.:'I*'.:}tl:;t-itl:- 1:5;:':. I!’“ll:‘:i:nd I lm:'.:r-:-Prrr-: { tires,
it
all of best mokes s-? a -'2
fﬂ?.: fncnr{d-ﬂanﬂ W
RIER an
Iladels, good as new $3 fﬂ
Great Factory Clearing Sale,
‘I.l..f;; Shipon Approvial seaious o cent
defosit, o the fre ihhi and allow
i TE I‘.Li %' FREE TRIAL
Tjrt-ln,l anster-brakes, sundries,
half wsual prices. Do not buy
¥ ?‘hf al once.

t italogs
MEAD CYCLE U0., Deptafiis Chicag

When You Want Anything and
Don’t Know Where to Find It,
Write Popular Mechanics.

Automobile Rechargeable Dry Cell Battery

Battery the Strongest and Longest
Life Fat Spark Generator made,
can be easily and quickly re-
charged many times . . .

PRICE 76 CENTS EACH

The Railway Safety Service Co.

2d Floor Front, Bease Building

SPRINGFIELD, - MASS.

MECHANICAL PUZZLE PICTURES.—No. 1.—The Illus-
tratlon shows something made and sold in Germany. It
appeargd to be a combination of a eoal scuttle and an nm-
brella but bas nothing In common with elther. No prize

{8 offered for a correct solutfon but the name of this device
will be given next month when Puzzle No. 2 will be
printed.

A TEBT FOB WOOL,—If one takes up a piece of wool
clath and a plece in which cotton I3 present the former
will feel very soft and ylelding to the touweh, while the lat
ter will be hard and ratber smooth than otherwise. A wool
surface, when robbed, 8 roogh. In raveling out woolen ma-
terinls, when the threads are uptwigted, the wool will fray
and the ends corl up, while cotton will break of evenly
without any ends. A chemical test which can be employed
at home is the application of muariatle or nitele acld to
woalend, If a sample of wool goods §8 dipped into one op
the other of these chemicals it will turn a reddish vellow
color If no foreign threads are present. If cotton is pres-
ent, the chemical eata it away immediately, leaviog behind
only the yellow warp or woof,

—_————————

Ton't fail to rend our Classified Section at the back of

the hook.

_ $1.50 Flashlight, 53¢,
AGERTS, HERE IS YOUR CHANCE

= The ever.ready Electric Flashllght
all complete, retalls at 28150 Gives
3,000 flashes, Each, 60e, Postage
extra, 1. Catalogue free,

A MOTOR-GYCLE OR LAUNCH

ai EMALL COST by using one of
our Attachable Outfits, A com-
plete line of Finished Motors snd
Rough Castings for Bicyele, Auto-
Marine or Sialionary, Band
stamp for catalogue,

STEFFEY MFG. CO.

Cirard des L 18th SF Philadaluhia
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Lack of education is mo longer an excuse for failure, You kave the chance in your -
Brasgp o pet a specialized frammong without losing Lime from your repuwiar tvovk, 2
dhe study or drawwing will /it you for a career whese ofporiunities are wlimited,

€ The Architect, the Draftsman, the man who plans big undertakings has the advantage of working in the very
heart of the World's enterprises. He is the center about which great projects grow. The “boom ™ that transforms
| the village into a city with such startling rapidity is often the development of an idea that springs from his brain.

(] If you are a young man with no well defined idea about the future, an older man whose present prospects
are not alluning, would you like to occupy such a niche in the world’s work ? The study of drawing is the first
step toward preparing yourself for such a career.

€ The Amerncan School of Correspondence teaches all branches of Engineering and Technical work. We employ no
agents, believing our books offer the best chance to demonstrate the supenority of our regular courses of instruction. The

CYCLOPEDIA OF DRAWING

Four Volumes Nearly a Foot High. 2,000 Pages. Half Red Morocco. Marbled Edges. Gold Stamped.

€ Compiled from representative instruction papers of the School. It is ﬂmrnughljr_prncticd for home study
work—every chapter is complete in itself—every subject is Fhorouglll_‘r analyzed, dissected and discussed by

well-known authorities. It is entirely free from purely technical descriptive matter so easily misunderstood - R
by the layman. It is also a complete reference library for the Technical Man who wishes to use it for .~ FREE
consulting purposes or to “ brush up™ on his weak points. 7 Mk
€ In order to advertise the superior methods of instruction of the American School of {_‘ompan- AW i
dence, a limited number of sets will be sold at nearly one-third regular price. Thisisthe a b

first time the books have ever sold so chmphr, and to take a.dwmtage of this bargain you must ‘;‘D FREE on request
mention this advertisement when ordering. R LR o b

o :
BARGAIN PRICE, $9.80 REGULAR PRICE, $24.00 Y . jlessgsqudset Cyclo-

(] Sent express prepaid for one week's free examination. Send $2.00 and $2.00 a " |T|.:{i:nﬂlrtrzv-:.'E;J::mr:ﬂlir;;;_ll
month thereafter until $9.80 has been paid, If not adapted to your needs we will .~ %% o month until &80 i;xﬁ:‘“{u
remove the books. send Tor the books, :
ot BUIIEME o iins o iimiissmmnn e samssnns s ees b emsmmee s s s f0e
American School  Correspondence
4 Aidldreas

CHICAGO
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“Ouick Action”
IGNITING DYNAMOS
SeRe.  and MAGNETOS

| b'a The most Reliable Bparkers
. L] on the Market.
. Ko

Take the Place of Batteries .

“Quick Action ™

Discaunt te Trade

Jump Spark Coils

FOR ALL PURPOSES
8ingle, Double, Triple and (uadropls

for Statbonary Engines and Automo-
biles, {iuarantesd in overy particular,
Fina Yibrator,

SEND FOR CATALGITE B.

The Knoblock Heideman Mig. Co.

S0UTH BEND, IND,

BATTERY
SWITCHES

Ko, 4, blc

THE

White Eagle Electric Motor

Fostpaid, 75e
We make working models of Inven-
tions, Send for llustrated cata-
lugue of Model Supplies,

The Plerce Model Works

13 Plerce Avenne Chicago, I11.

BATTERY FANS

A bhig bargain! We have left over
this senson & few P & W. Fans, and will
gell them at #4 l.‘m. I, eom plet.a-
shown in cnt. former price £7). ‘Tlliﬂ
motor 18 strictly frat-class and carries a
S-inch fan, which glves fine breeze on 2, 3
or 4 cells dry battery, Better send &4 and

et in on this bargain before it is too Inte ]

]l & Weed, 120 W, Glst 5t., N. XY, City

Current When You Want It

You can have ignition corrent for your ambo-
mishile or motor boat at any time for start-
ing, running or reserve by inslaliing an
. Apple Battery Charger
Attached 1o fiy-wheel of engine, It generates
snniigh current 1o kesp stornge hatteries al-
ways charged and to maintain electric-lights.
Hpecify this outfit on your sutomobile boat
and stalionary eogina.

THE DAYTON ELECTRICAL MFG. CO., 179 St, Clair St., Dayton, 0.

MOTORS and GENERATORS

Repaired and Rebuilt
Repair Work of All Kinds

FRANKLIN ELECTRIC CO.
224 8. Clinton St. CHICAGO, ILL,

Eldredge Battery Yolt-Meter
Reading 0 to 3 Volts in (i; Divisions

A convenient and practical Inmm;manl:
for those who use Primary and Stor
Batteries. Its range will cover two ce In
of primary or one cell of storage battery;
{2 DEAD BEAT in its readings. Nom-re-
movable nuts 2.11 ;ﬂl‘ﬂ'ﬂ contact posts.

rioe

ELDREDGE ELECTRIC MFG. €0., Springfield, Mass.
T —

COBT OF A SMALL STEEL FUENACE.—The Increasing
fnroads which cast-steel 8 making in the busioess of the
manufacture of light gray Iron castings bave cansed some
founders to ipstall a =mall steel fornaee, running 5 or 8
tong per day, aod they have found, in the main, that it
wus a profitable investiment.

A bO-ton furpace, basic lined, erected in an active lron
foundry, woald cost about $6,000, aod allowlong $4.000 for
special bottom, pouring ladles, oil storage tanks, burners,
ete., the total would be $10,000 exclusive of bulldings. It
wounld be rapable of prodocing three beats daily and wonld
yleld 12% tons of castlngs at the rate of 15 per cent in
meliing loss, gates, heads, skullz and defective castings,
an average vield in a well ordered plant. Prodoecing soch
tonnage steadily should show good profits,.  The slogle fur-
nace, bowever, hag the disadvantage of golng out of com-
mission for repairs. It showld furn out K heatzs before
a genernl overbauling, or say a run of 133 working days.
Assunmiing that the furoace was ouly productive nine months
of 4 year at 26 working days per month, there would then
he 225 dayse yielding a total oontpot of 2,865% tons of
product.  Allowing san average profit of one-holf cent per
poumd, there would be a gross proflt of 225 487.00 anouslly.

Bat losses will arise In splte of best lutention and not
to make the venture look oo roseate the set-backs wlill be
eonsidered which might be ecauged by breakdowns strikes,
or errors on practice. These eonditions might rednee the
good castings to one-half of the metal charzed so that Tl
tong were the ootput. With the same productive period of
225 days per year, and with a decided shrinkage, becauze
of losses, between manufacturing ootz and selling prices
&0 that the gross profit was only one-elghth cent per pound,
the tonnage per year would bhe 11,6874 tons, and the re-
terps therefrom $4.218.75. Out of this 256 per cent ean be
deducted for Interest on the Investment, depreciation, ete.,
there wounld remain a net profit of 253,184.07. which is
equivalent to 31.6 per cent on the orlglnal £10,000,

Advertisers In our Classified Section get RESULTS.

BEWARE OF IMITATIONS

For the proicction of our customers we advise that

Elein's Pliers are being imitated, to look like Elein's

This, however, docs oot make them Klein's.

Look for this stamp, M

“mﬁ ELEIN & BONS, ua the
inaids of hasdies — pene B penoice
withoot this stemp Usr naly grooine v
Kisin's They are the product of years of 7
experience and have stood e Lewt of tme

MATHIAS KLEIN & SONS

BE W. VAN AUREN 5T.
CHICAGD, ILL.

EFFECT OF DIFFERENT EXPLOSIVEER.—Whether a
high-power or a low-power explosive 5 to be used In
blasting, is dependent largely upon the use to which the
rock 18 to be put. as well a8 upon the strength of the rock
{tzelf. Black powder., with lis comparatively slow, heav-
ing action, is used where the material is gquite friahle, as
in mining coal or galena., or in execavating shale, hardpan.
and similar material. A high-power exploslive ke dyvos-
mite I8 lInvariably used In tonnel-driving, shaft-slnking,
and open-cut work In tough rock. It cannot e osed for
guarrring dimenzlon stone, as it shatters the rock.

L 3 iz

If___‘wrmﬁr YOU SUM IT ALL UP, THERE IS NOTHING LIKE
T Splitdorf Ignition Apparatus ==

for Economy, Efficiency ami Dapem:lah'llltr 80 per cent of American Motorists use

In preference to all others,

Walton Avanuo and 138th Street, New York, M. Y.

TRYOUR

S 4 | e— LW T

“Rich Spark” Plug ,..zeetenis * PRICE $

CoumprrLETE ErEoTRI0 LioET PrawTs. (IBECULARS FREE.

Richardson Engineering Co., - -

T ors s 2 Touna B sl coos b e

Riverside Place, Hartford, Conn,
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Everybody is Talking!
About the “DOLMR”

Storage Bat tery 3686 Livingston 8t., Brooklyn, N. Y.

WET or DRY
“TIVELY AS A KITTEN!”
E. VAIL CHURCH

Dynamo Motor $3.50

[A Dynameo and Motor in One]
As g dynamo it will light four 6-c.p.

g« lamps easily; operate indoction coils; |

charge storage batteries; decompose wnmr;
electroplate, ete. As a motor will operats
eewing machine, jeweslers’ lathe, amery
wheel, circular saw, advertlsing devices,
and nthar uselful appliances.
New Mmidel Motor, 65¢, postage 20c

A fine new motor at a bargaln, Eandatnmp
for new catalog,

ARROW ELECTRIC CO., 103 §. Camal 5L, I‘:Iluu, 1

The Ardrey Vehtc!e Washer

Wushes :urrilga {or aute pﬂl‘funt]z

[ Vb porakily wa

i of  water v hands—Ihry  cloilics.  Selid
i e l| w—-only B30 Booklet free, . -

Wb ARDREY VEHICLE WASHER CO.
. 140 F Main Steeas, Enst BOCHESTRE, M. X.

] —
-I'_'-.-|;|:.'- “~
Fiighbed,

1, by

L \l
nl. %
Rosainberrs

Beaters, Coffesa Mllls, efe,

““ Hercules Detachable Cover’

The most wondarful invention in the Auto-
mobila Tire Industiry. Agents wanted
everywhers. ‘Thials a big seller. Terrl-
tory being rapidly taken. Write today
for booklet and prices. 8Speclal Induce-
ments to dealers and supply honses,

THE REPUBLIC RUBBER TIRE & SHOE CO.
44'? 45[ “-ﬂl 53d Street

OPEHATED BY WATER frum Drdmary l‘luuse PIIJBS

Motors for every conceivable purpose, adjustable every way
while running to tighten belt
For Household use, for Sewing Machines, Washing Machines, Churns, Epg
For Jewelers,
smiths, Drmzs:'lah, Dent Ists, Fhysicians and eve r'yFHHIy who wanfs (o sare time
and LABOR,. Circalars gra.us. Copyrighted booklet 10 cents. Agents wanted.
Send for prices

A. ROSENBERG MDTDR & MFCG. Gﬂ..

N. Y. City *

Bakers, Butehors, Barbers, Hlick-

Dapl: PM, BALTlHDRE. MD.
Motsinger Autn-SpnrlIer

Starts and runs

GAS ENGINES WITHOUT BATTERIES

No other machine ean da it snecesafully for

fa lack of original patents owaed by us, Na
. twist mation in our drive mo belt or

.. switch neoe RRATY, Nohatis riew whatover,
M for make and  break or Jarn; ipn:rk

Wrrite
to-day.

| ;ll_ﬂ - "-;T Water and dust-proof. Folly gusrantesd
plr- =% MOTSINGER DEVICE MFG. C
e 128 Main St., Pendleton, 1nd.,, U. 8. A.

AUTOMOBILES $100 AND UP

i - Weo will mall our Iarge Ilustrated Bargaln Sheet of new and slightly nfed Automoblles on
= peceipt of your name and address. This sheet shows acourate pboiograpale views of more
than 50 Automebiles offered as low as $100. Write plainly te

H. GRAHAM AUTOMOBILE CO.

Established 14 years.

601-603-605 Madison Street, CHICAGO, ILL.

[NDUCTION COILS

ings, primaries, vibrators, condensers, etc.,
for price lists of Coils and Wireless Apparatus.

geparately, if you wish to make your own eonil,
N. E. Coil Winding Co., Atlantic, Mass.

Giving 1, 2, 3, 4, 5 and 6-inch SPARKS
carried in thh We sell recondary wind-
Send

Whitewashing Machines

One machine doea the work of 20 men. Every factory or
ghop can afford o have its own machine for spring clean-
fng. Aoy man can make money by takiog contracts for
whitewashing sheds, cellars, factories, ste, 1f he has one
of our machines, Priees: #1250 and up. Write for booklet,

Wallace Supply Co., 24 W. Washington St., Chicago. I

INSTANTANEOUS WATER HEATERS

Just light the gas, hot water instantly pours forth, 2 and 8
gallong a minute, piving such comfort and aatisfaction
as you never knew before

AUTOMATIC WATER HEATERS

FPipe cut to opder, plpe, fittings, fancets, gas burners,
washers, sundries,

IRA J. O'MALLEY, 89 E. Lake S§t., Chicago.

e (=l I

T
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EVERY INVENTOR

Who Wants to know

What are the most profitable
inventions,

How to perfect inventions,

The first step to take in
getting a patent,

How to protect himself from
parties who might steal his
invention before he can get a
patent

How to find out what patents
have been granted on inven-

tions like his, or intended

for the same purpose.

How much it costs to get a
patent,

How long it takes to get a
patent,

What protection a patent is,

How he can sell his patent
after he obtains it

How to handle his patent tq
get the most money 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 experi-
mental machines made,

- should send his questions to

POPULAR MECHANICS PATENT

BUREAU,

Journal Bldg. - = Chicago, Ill.

Patent What You Invent

|-[+jr|||" ; "“W l'ﬂ?r !dm rn-a“:::d_l bring you a fortune if
g i properly In ueed,
Our three books mailed froa.

“U.S. LETTERS PATENT" givea full
information in patent matters,

“THOUGHTS THAT PAY" gives llst
of what to Invent.

“"THOUGHTS THAT HAVE PAID" gives
history of successful iInventions.

Writa for them.

!Fi 000,000 offered for one Inven-
tion! Nocharge for repott as to patent-
abllity; send sketch or modal.

Patent obtained or fee returned.

Patents advertised for sale, tree.

1 WOODWARD & CHANDLEE

PATENT ATTORNEYS
1255 F Street, WASHINGTON, D. C.

=
[ emin®

UNCLE SAM SHOULD BE ASHAMFD at ihe inferiority
of Amerlean shipping as cowpared with other nations in
the Far East. The XNautical Gazette says: The share of
Amerlean ships fn the fmmense tratfic 'of the Chinese port
of Hongkoug is lmmillating to those who know the proud
place they held in the early days of this colony and earlier
In the Canton trade. The present doy “‘liners'* from San
Franeiseo and Beattle are the largest ships that come to
Hongkong. In these leviathans every American takes pride,
and for passenger travel they arve in high favor: but while
in tonnage capacity the rank of the United States is not
small, the huge ships of the Great Northern, Pacifie Mall,
and other lines bringing up the total, the fact remains that
a great body of the imports and exports of our Pacifie and
Atlantie ports are earrled in ships Hying a forefgn fag.

The total number of ocean ships arriving and elearing at
Hongkong In 19808 was 7,054, of which 3.697 were British;
and of the 4,287 *“foreign’” (non-British) the Germans
listed 1,682, the Japanese 504, the Norwegians L52, the
French 4356, the Chinese 405, the Mortoguese 145, awnd the
DPutch 125, while there were 119 arrivals and departures
eredited to the Unlted Biates, While the immense fndi-
vidual tomnage of the few American ships that come to
this port made a total of 613,115, yet the German ships
aggregated over four times as much, the Jupanese over
twice as muoch, and the French somewhat more than the
American.

The enjoyment of Ameriean forelgn trade by non-Amerl
can ships may be illustrated thus: The 119 ships of the
United States arriviog in 194 brought to Hongkong a total
of 41,430 tons from the Unlted States, vet the four re-
celpts alone for the year, nearly all from America, wers
T0.635 tons, and of kerosene ofl, malnly an American
product, a fotal of TI,EBGH tons, to make no mentlon of
cotton plece poods and general moerchandize. 2o of ex-
ports, Amerlean ships took from IHongkong but 56,149 tons,
not all of which went to the United States. All the rest
of the huge exports went in forelgn ships, Of the 3,744,257
tong of Imports into Hongkong for 1606, Ameriean ships
hrought 41,430 tons; of the 1,040,274 tons of exports. only
56,149 tons went In Amerlean bottoms, Of the 2,878,300
tons ‘‘In transit."’ only 25,320 tons sre eredited (0 Amer-
fean ships. These figures have to do with ocean traffe.

As for "river traffie** from Hongkong as a center to
Canton and the Delta, while six other natfons fignre in
the =tatistics, not one item is credited to the Unlied States,

Special Machinery ad« Models

We make Models, Perfect Inventions and Experimental
Machinery. Our shop, with its splendid equipment, i«
at your service. When you are ready to have that model
or experimental machine made, send ws drawing or
sketch and write us for estimates.

Empire Machine Werks, 25 34 Avenue.

ATENTS PROCURED

OR NO FEE CHARGED

AMPHLET FREE
ROMPTNESS ASSURED

WRITE US IF YOU WANT RESULTS
COCHRAN & CO., lgﬂlfﬁilsl}r .

Reoam 40. Endorsed by 50 Members of Congress
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SECURED PROMPTLY and with special
P ATENTS regard to the Legal Protection of the
Invention.

HAND BOOK FOR INVENTORS AND MANUFACTURERS SENT FREE UPON REQUEST.
Consultation Free. No charge for opinion as to the patentability and Commercial Valoe of Inventors® Ideas.
HIGHEST REFERENCES FROM PROMINENT MANUFACTURERS

C. L. PARKER, PATENT LAWYER

Patents, Caveats, Trade Marks, Copyrights, Validity Reports, Interference Contests
Patent Suits Conducted in All States

R‘EFEREN[‘EE:—[HGU& Machipe and Stamplog Co., Murray Engineering Co,, Morgan Machine and Enginsering Co.,
Berkshire Specialty Co., Stewart Window SBhade Co., Macon Shear Co., Acme l?uuu:}g Co., Li}r;mnm[-t- Pencll Co., Balisbu
Tire Association of America, Oakes Manufacturing Co., By-Produets Co., Alabama rewing Co., Natlonal Offset Co., Antl-
septic Bupply Co., Kichmond Eleciric Co., Rallway Surface Contact Supplies Co., National Eleetriec Works.

Mr. Parker on November 1, 1203, after having been 2 member of the Emmtninf‘ﬂnrps of the U. 8. Patent Offics for
over five years, resigned his position as Examiner to take up the practice of Fateot Law.

Address 210 Dietz Building WASHINGTON, D. C.
PROTECT YOUR IDEAS | [ pu ]
m___!ﬂ_ i i bveos e || Patent Processes

FPatent Advertlsed FREE.

Estabilshed -
Y o g smens s oo, v | [Made Practical

Branches at Chicago, Cleveland. Detroit,

There is a wide gap be-

#-PATENT YOUR IDEAS
ﬁ. '_r\:*:’:g;f:;ﬁﬂ"ﬂhﬂif one inyention. tween the' paper patent
S ,_,,!m,;;:_“,!f:_;_,';,-!-‘.-:;." v at to Inyenc and the finished product.
@Y cport o to patentabllity. We adver: We help you to bridge
h' tise your patent forsaleal ourexpense #
<4 14§ Patent Obiained or Fee Returned. thﬂt gap bY Wt}rklﬂg out
") CHANDLEE & CHANDLEE, Patent Att'ys, L
<" “"§30 F. Street, Washington, D, C, a practical factory pro-
PATEN-I- THAT PROTECT CESS - for Yﬂl_l i our
AND PAY specially equipped lab-
WATSON E. COLEMAN oratories.
Regiastered Patent Attorney We also investigate and
626 F Street, N. W, WASHINGTON, D. C.

report on patent pro-
cesses for investors.

SPECIAL MACHINERY The MINER LABORATORIES

We deig d build ial hi t
order-in any quantity desired. Cat gearing. | 355 Dearborn Street, Chicago

CRARY MACHINE WORKS Chemical Analysis and Consultation for
. 35-41 Indiana Street, Chicago Manufacturers.

PATENTS

Qarefol attantion given to the prosecution of business befora
the patent office, Patentz procured and no mitorney fee called
for nntil patent is allowed. (2 yoars experionce.) Write
for “Inventor's Guide.” Addross

FranKklin H. Hough £~ We give you PROOF of thnﬂnﬂﬂﬂlr value of the
Washington Loan & Trust Bldg., Washington, D, C. i

LET ME SELL:::uox @& [ er Us BE YOUR FACTORY 1
YOUR PATERT 5o ik 5N

Adviee Free; Highest References; Ilest Service.

PATENTS that PROTECT.

E‘ura & for Iaventors muiled on recelph of 6 cts, sin

L&A, B, LACEY, Washington,D.C.  Estab. 1869,

We make anything to order —Stampings

Patent Sales exclusively Efirifu!li,:va:ei ! Sheet Metal work-anything a good machine-
i L ] e B S "

PATENT for sale, call om, or write ‘ shop shoild do—we do— because we're good

ones. We publlsh * Fhe Bilent Partner.” Ask {
WILLIAM E. HOYT =

PATENT SALES SPECIALIST
290 J Broadway, Mew York Citr-L

a4 sample copy. Write us.

THE GLOBE MACHINE &STAMPING CO.
3610 Hamilton Avenue, N, E. - Cleveland, Ohio
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AT E N T GUARANTEED. PATENTS SECURED OR FEE RETURNED.

Send model or sketeh for free report as to Patentability, Send for finest publications ever |s-

gued for free distribution “HOW TO OBCAIN A PATENT,” with 100 MECHANICAL MOVEMENTS Ulustrated and
deseribed, and “WHAT TO INVENT," contalning valnable LIST OF INVENTIONS WANTED.

ONE MILLION DOLLARS
EVANS, WILKENS & CO.,

offered for one luwntiun‘,
“WORLD'S PROGHRESS."

615 F Street, WASHINGTON, D. C.

£16,000 for other.

Patents advertlsed free in
Copy frea,

ATENTS

Valouble Book on Patents FREE, Talla howtosecurs

them at low cost, How tosoll s Patent and What to

orvent for Profit,

waluable to Inventors,  Fuoll of Money-Making Patent
tion. NEW BOOE FREE to all who write.

0'MEARA & BROCK, Patent Attys.,
918 F. STREET. WABHINGTON, D. G

Sterling Novelty Mig. Co.

SPRINGFIELD, OHIO iy

Manufactorers of Metal Neovelties and Specialties to order.
We have facillties for making Metal Noveltiesand Specialties
in Large quantities on short notiee and at reasonable Agures.
We solieit vour order and guarantee satisfaction,

HOW TO MAKE A TELESCOPE

How to make, at an expense of not over §5,
an astronomical telescope which does as good
work as instruments costing $200; will be de-
scribed and illustrated in Popular Mechanies for
October, 1907, The article is written by a young
man who made such an instrument, and with
it he dizecovered a comet which had escaped the
big observatories,

The work requires gome time and patience,
but is much easier than would be supposed.

High echool classes gradnating next year, and
desiring to have something which will last in-
definitely and be always useful in years to come,
may find the above suggestion of advantage,

ives Mechanical Movements lme
Informas-

THE GEORGIA ACCIDENT.—The premature explosion
of u powder charge in one of the tureets during gun drill
resulted in 10 fatalities. An effort to break records was
the cause. Three shots In one minute has been considered
god work, but the gun erew had fired nine shots in less
than two minotes and had a few seconds to spare. The
attempt to score the teath shot o 120 seconds did not
allow time for the air blast to free the gun from gases or
a blazing shred from the previous charge. A fareback
was the result. While regretting the accident, it is im-
possible not to admire the patriotic ambition to exeel

—_— i —
FUTILE QUEST.
Huarry,
Warey,
Thus we
Tuoiling,
Moiling,
Elow for blow,

Raging,
Aging,

Speedllng fast,
Sinning,
Winning,

At the last.

Rapid,
Vapid,

Pare wp sof,
Talnted,
Fainted,

Gauds we get.

Elghing,
Dying,
Maybe fame,
st to
Dust—ao
Ends the game.
Birmingham Age-Heralid.

EO,

—— i -
A fly and a flea In a fAne
Were imprisoned, so what conld they do?
Eald the fAy: “‘Let us fAes.'’
HSald the flea: *“‘Let usz fy."
S0 they few through a flaw in the fue.
—Life (Melbourne, Australia.)

The Classified Rate In Popular Mechanles iz very low—
but three cents per word.

-

Patterns, Models. Inventions Perfected my Speclalty.
Can develop your Inventlons and manufacture same at
lowest cost.  Send sketch or rough model for estimate,
Prompt attention given all orders.

ROBT. D. SIMPSON, 170 W. Long 5t., Columbus, Ohio

Pencll Pistol: E:c!lmdwlit
weapon for defense; size of pocket

ety knife; a protection againet hold-

f upa. 32 caliber. §1.50, prepai
0. 5. Webber,

220 Morth State Si. CHICAGD

Perfect Patents

If yvour invention {8 not thorounghly coverad by your elaims yonr
patent may be valoeless, Fifteen vears® extraordinary sueoess
in handling many large and intricate cases enables me to secura
patents thatare PERFECT, My mechanical knowledge ingures
a thorough understanding of mechanical and electrieal devices
of all kinds., Never had a fallure. Write today for free booklet.

F. H. KING, 1654 Monadnock Building, Chicago, IlL

or parttime.

We want
high class golicitors,
salesmen and ambitious
boys to represent the Tech-
nical World Magazine whole
Good pay, agree-
able work, Prize contests, pull-
ing premiums, new and original
gchemes to get the business.
Write for particulars today

TECHNICAL WORLD
MAGAZINE
Chicago, 111,

To the
Highest
Bidder




MODELS and GEARS

UNION MODEL WORKS, 191 South Clark Si.,

o

WA U Addhaw

— FREE —— REFERENCES:

TWD BDOOKS: American National Ba.nk,,

G8-Page Washington, D. Q.
“I t ) G d 1 GUARANTEED Fopular Mechanics,
pventor s Lac I~ Protect Your Idea! Guide Book F REE. Send sketches Chicago, 1il.
—_— AN ——— and description of invention for FREEE SEARCOH of Patant Office Little Giaot Hay Press Co.,
“Fﬂfllﬂlﬁﬁ il] Pa!tnl:s" Records and Heport aa to patentability, Highest references, Eal:::; Ta:l;aa
i a 1t TH Co.

«What and flow to Ivent” | E. E. VROOMAN, %:i";ﬂ' e At Y New York Oty K. X.

INVENTIONS PERFECTED
CATALOGS FREE

Chicago, Hl.

A e S e ol § i W S dbds F A4 Av L &858 5T LN ASALANS A A LS ATW

-V AL

NAP FOR INVENTORS

A ATl your money back If patent s not allowed. Fnrl‘nllz
mun address srr,w C. SWEET, Paloni Attorney, 724 LL
Bldeg , Des Moines, Towa,

Y7

MARKS obtained,
PATE su-rrende and prosegnted
Alaxander & Dowell, Patent Law-
{’erﬂ. FEatablished 1857.) “F." #07 TLh 8t., N. W.;
ASHINGTON, D. C. B‘auk of Information sent FREE

and TRA DdE

ms wAHTED PORTRATTS 35¢, FEAMES 15q,
-‘lﬁE gheet plotnres Lo, stereoscopes 250, views Ie.
80 days credit. Bmmnles and Catalog Fres. unul:ll fdated

FPortrait Uo., 200—172 W. Adams Strect, Chleago.

WHY

= GO TO

frOLLEGE

T0 LEARN BOOK-KEEPING

WHEN I WILL MAEE A FIRST-CLABS

BOOK-KEEPER vyouR owN fiome

in SIX WEEES for §3 OR REFUND MONEY, Fair enough?®
Distance snd experieace immatarial, Ifind POSITIONS, fos,
Evenvwigne, Feez.  Placed pupil Mav 15 st 8160 Weery,
Perpars | cax voare YOU, vool Have 8,031 TESTIMORIALS,

SAVE THIS AND WRITE. s
ROOM 564, 1215 BROA
J. H. GOODWIN, Expert Accomntant, = way, SEW YORK

Higglns, of San Rafael,
death June 1D,

arrival of his traln he exhibited his eateh
In doing so the wire slipped down betwen the siation plat-

formm planks: and was grounded. Mr. Higging was in-
gtantly thrown a distance of nearly 16 ft. direcily In
front of a traln.  Friends suceceeded in rescuing hisa un-

consejours body just In time to prevent it being ground to
picces beneath

et was formed by Higgine' body, the current pazsing
from a fnearby wire through the platform spikes and his
shoe nalls into his body and from thence through the fish

stringer to the ground.

number of shlps entering the harbor of Clenfuegos, Cuba,
during 1% wna 322 of a total of 739935 tons. Of this
number 108 earried: the English flag, 70 Nocwegianp, 42

Bpanish, 34 Cuban,

FIEH ALMOST CAUSE AN ELECTROCUTION,—Fred
Cal., had a narrow eseape (Rom
due to his stringing & number of fish wpen
copper  telephone wire., While awaiting the

plece  of
to friends and

the lecomotive. It I8 supposed that a cir-

T
POOR SHOWING FOR TH'E. AMERICAN FLAG.—The

H German and 14 American.

0. A. Smith, Room 422, 2040 Knoxville Ave., Peoria, [ll.

LEARNED BEY ANY MAN OR BOY AT HOME.
Emall cost, Send to-day 2¢. stamp for particulars and preef.

F you are interested in any Kind
}:f lall. F(i;rear(t;n.v;rita Elur our beauti=
ul “ Gun uide an
Catalog” for 1907. It's F RILE,
k-

Glvea more pointa on guns than any catalog
bshed. Gives best prices and most complete line.

THE HOPKINS & ALLEN ARMS CO.
32 Chestinut St., Norwich, Conn., U. 8, A,

DIAMONDS ON CREDIT
204 Down; 109 A Month

Every customer i3 protected by our written guarantee to
refund his money if his dealer can duplieats our dlamond
at our price. Write for Illustrated Catalogue No. F. M.

J. M.LYON & C0,71-73 Nassau St., New York City |

Please Mentinn Popular

ing? “HOW AND WHAT TO INVENT"
and “HOW T0 OBTAIN PATENTS"

I E explained FRiEE. CHESTEHR W.

BROWN, FPatent Attorney !i‘ali F Street Washington, 1) C.

BARODA DIAMONDS

Flash like the genuine—at1/30 the cost
SOLID GOLD MOUNTINGS

Btand ncid test snd export examinetion, Sap
them first, then pay. Ustalog FHEE.  Putent
Bing Oauge ineluded for & two-sant staimps,

TheBareda Co, Dept. M. 2340 Nerth State &1, Chicago

COMING ~ GOING

Arwayvs Use

TheOnlyWay

_'m.rﬁx
f:.r.-(r "-{..-}_“.'
oW\ NOSMOKE

NO DIRT ,f.is:
'; \
b NO CINDERS

NO BUST

AL
l,ag FL_ Rown

'{ AR SAS |

GED. J.CHARLTON,
GENERAL PASSENGER AGENT
CHICAGD

Mechanics
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AMERICAN ROX BALL COMPFPANY, Pateniees,

THE LATEST BCIENTIFIC DISCOVERY

Bright, u?a.rkl'.nm boantifal. For hrillln.nui
they egual the geanine, standing all test an

nrzle experts. One twentleth the expense.
Ennt free with privilege of exemination.
For particulars, prices, eto., address

THE R, GREGO MFG. & IMPT, CO,
Depi I, 201 E, Yan Baoren Street, = Chicago, IL

The U.S. Lighting System

Will be sent on thirty days
ifrre trial to ary merchant
with counmercial rating.

We want Agents in every coanty
in the United States,

Dept. A.
NATIONAL !HHFIHE & ELECTRIC WORKS
Btatlon U (h!nﬂgﬂ

EATINTLD SuSudl Uri e MLTWBER 2

-........ = Fm't HOUSE USE THE YEAR ROUND

THE MEWEST AND MOST ATTRACTIVE
AMUSER AND HEALTHFUL EXERCISER
FOR CHILDREN

STANDS UNIQUE
WRITE TO'DAY FOR CIRCULAR

EDWIN D.SMITH.
REDEPT 241 FOURTH AVE. PITTSBURGIA

B> AGENTS

'uu l "n“ EASILY MADE sel our SLIGHT-.
NINH SELLING" THRANSFAHENT

ANBLED POCKET KENIVES. Name and address on one sideg
hoto and lodge emblem on the other. Shears and §-piece
itchen sets for the Indles. Write TODAY for agents’ terms.

GOLDEN RULE CUTLERY C0., 40-0 Wendoll Street,CHICAGO,

Big Pay--Running
AUTOMOBILE.S

Our Home-Study Course equips you to
gecure and hold $25 to $100 a week
itions in the Automobile business—
hauffeur, Salesman, Garage Manager,
Designer or Crmﬂtru{-tnr The work is ’
easy and pleasant. Our graduates are
recognized as experts and positions seek
them. Write for Free Prospectus.

NEW YORK SCHOOL OF | 154 W. 56th St
AUTOMOBILE ENGINEERS | New York City

jaih SEE-SAW

$513.00 G kot i 51 dove €71 50).00

More than 3,000 already sold. We sell on payments, and our catalog is free. Write forccizlog.
1375 Van Buren Street,

Is the resolt from the operation of one
American  Hox  Ball Alley In Sullivan,
Ind, Why not go luto thlis business
yourself? It is the most practical and
poptlir bowling ganme in existence. [t
will make bl money In any  town.
These allexs pay from $25.00 o §65.00
each per week. This is no gambling «le-
viee, but a splendid bowlng game for
amusement and physleal exerclze.  Liber-
ally patronlzed by the best people of
both sexes, Qulekly installed, econven-
fently portable, No pin boy needed. Re-
ceipts are pearly all profit,

INDIANATPTOLIS, INDIANA

EXTINGUISHING A BURNING GAB “VILL.—Extin-
guishing a burning gas well which was deliveriug over a
million cubic feet of gas per bour At o pressure of about
G0 1b, per square Inch w2 wecomplizsted last winter at
Vanderpool Well Ko, 1. of the New York Oil & Gas Com-
pany, near ludepepdence, kan, The well had been drilled
to a depth of about 1.500 ft, and there was in Lthe hole
about 380 ft. of S -ln, cazing when the gag was struck.
The grs was, in #& messuve, unexpecied, amd certain
fittings not belog on bamd it wes dechled to tube the
well with G-ln, plpe and set a packer. When 1,140 ft. of
g-In. pipe were In the well aod its closure seemed certnin,
a severg electrical storm oveurred and a flozh of lightnin
lgnited the esecaping pas. Forty feet of G-in.e pipe ha
been left extending above the groond and from the .op
of thiz there rose wiih 4 great rear a jet of burning gas
150 ft. high, which destroyved the derrick over the hole

The problem Included mot only extingulshing the Oaime,
hut =nlso preserving the well so that the gas could be
finully controlled. Nipe boilers, sach as are used in con-
pection with oll well drilling ountfits, were collected and
elghteen 2-in. jets of live steam at a pressure of about
120 1bh. per square inch woere slmoliapeously turned on
the flame in an attempt to smother it No impression
wiek made and the scheme wns abandoned, The two jolnts
of plpe projecting above the grouwnd were removed by
throwing a line round the top, beoding the pipe to ope
side ahout 45° and then unscrewing it close to the ground
with the same line. ‘1The 1.100 ft. of pipe hanging In the
well was s=upported by ““elevators’” or clamps fastened
around its top and resting on the top of the Sij-In. pipe,

It wus determninei to cover the well with a oonieal
heod, throngh the top of which the Hames conld pass
untll the bottom should be made tight when the top eonld
e closed and the dame extingeished.  This plan was
finally ecarried out suecessfolly, but not until pumeroos
unsnceessful attempts  bhad been made and considerable
specinl  apparatus  destroved. The cast-lron hood fGoally
usedd wag condeal In form, 3 fi. in dinmeter at the hase
and about & fo, blgh. 1o the top was fxed a 12-in. gite
valve npon the stem of which was fustencd a reel wonnid
with fHexible wire so that two men running oot with the
end of the wire conld qnickly eclose the wvalve. A erane
buidlt of #-in. steel plpe wilth a mast aBout 50 (. high
and a boom abounl (he same lengih was placed so that
when the boom was swang over the well the hood wonld
come directly above the opening., Meanz were provided
for controlling the motlon of the hoed o all direciions,
The clamps holding the S-ln. pipe were then pried off and
the pipe slipped down, causing the lame to issue solidly
from the 81 -in. casing. This made It possihle to ap-
proach  the well with sereens and Jdig o saucer-shaped
cavity aroond it, which was made moddy so that the
bottom of the hooed might e submerged. The latter was
then lowersd to place and the fome shot through the gaie
valve. The bottom of the homd was made tight with swe-
cesglve layerz of earth and eanvax kept thoromghly  wet
and wire cabler were thrown over the hoosd and fastened to
dead men burled deep in the gronnd. When all was ready
the men whoe wers (o shut the valve were glven the signal
to run. The attempt was suceessful. after five weeks of
effort, and the fame went out. Lessz than ten seconds
later the gas hroke through under the hood, bot the fire
hefng  extingnished, closing the well was then an easy
mi tter, —I-:m.'ilwa-rlng IRecord.

e——

1o SHAVE YOURSELF ?

Then get a brush, the halre of which wil nerer come ont.

Our new EVERLASTING SHAVING BRUSH has the halrs
ecemonted and set in an aluminom ferrake by our patent
process; guarantesd perfect for threés yearn.

A wnew brush frée if a gingle hafr oomes oul.
SPECGIAL: To Introduce our catalog of razors and 25
pupplies for homeshaving, we oifer this The brush for H
Complete cataleg on hoeme shaving FREE.

HOME BARBER SUPPLY CO., 243 E.Madison St. Chicago
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\CUTS BAR IRON,

For Repairmen, Blacksmiths, Tinners, Machin-

l=ta, amil all Metal Workers who eut rods of soft

steel or trom. A little wonder for sirength,
capacity, speed and durability,

“THE KID CUTTER”

f= only 17 inches long and welghs only 75
pounds. Cuts bar-lron or soft steel 1! in.
7 x % In. round apd under. For des-
criptive elreular and priee,

address

p8 G. N. & H. 8. KINGSLAND
: Box 15, Keesville, N. Y.

SAILORMAN'E ROLL

Admiral Evans complains that his men were abused at
Portland, the police maltreating them and skating rinks
and other places of amusement barring them . —Presa
dizpateh.

I went into & skatin' rink to take a Uitle rofl,

A man he looked me up apd down amd wouldn't take
my toll;

“The skates in here ain’t jegt your kind,” he hollers with
A leer.

“And cheap sketea from the navy ean't go skatin® round
o here.™

0Oh, it'=s Jacky this, and Jacky that, and Jacky-spoll-the.
fun,

But when a war |8 comin’ I'm "‘the man behind the gun'';

The man behind the gun, my boys, the man bebhlod the
gun—

Then t's *“IThank you, Mr. Jacky, our dear man behind
the gpun!®'

I met a h1g policeman, and he looked me up and down;

He says, “We want no navy bums in this here moral
town"';

He clubbed me and he drobbed me, and he says, *'Now
twenty-thres' ' —

And Ite only old good Fightin® Bob who stands by such
a8 e,

For it's Jackr this and Jackr that and Jacky cool rour
heals

A-waltin® till civillans get the hest o' shows and meals;

But it's man behind the gun, my boys, when war's loud
toesin peals,

And 1t's man behind the gun, my boys. when Sammy
peeds his keels! —Denver Republican.

e
While making & mad dash to reach the bedside of his

drlog wife recently s Virginin engloeer ram over and
killed two men within fifteen miles of each other.

The MAJOR Reversible,
Valveless, Marine Engine

for 1907. 14 H. P., $33.185,
enzine only. New features,
better engine, stronger, mcra
horsepower. MAJOR
! engine can be used
lg‘-g for statlomary work.
- Tp built and sold
5000 engines last
year. We are building 10,000 englnes this year, from
14 H. P. to 20 H. P. Write at once for our
special inducement to one agent In each locality.

Ask for mew 1007 Calalogue
Detroit Gas Engine & Machinery Co.
28 E. Congress Sireet, Detroit, Mich.
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On with the dance—but of with the
wilted Collar. He peat always In splte
of conditlons or weather. MNeither
perspiration nor molsture of any Kind
allects Litholin Waterproofed Linen
Collars and Cuffs. They keep thelr
don’t wilt, erack or fray, and,

wiped with 4 damp eloth are as elean and
a5 when new. Economical and
f.'tshlmmh]w—-in all the newest styles.

Col'ars 25¢ Cuffs 50¢

=t :lul degler s, gend s ||;|||, sfza and noms

i with L s and wWa will mail to
fes postpaid, O leta iflnstrated catalogins

line FREE on requoest

) . THE FIBERLYD CO., Dept.25, 7 Waverly PL, New Yok

4 LT

YWEST FOMNT i R R L L

220 St. Paul

Buy Men’'s Suits, Overs
coats, Topcoats and Raine
coats direct from our face
tory by mail

Stfates and have over 500,000 cus-
tomers on our books.

FREE

samples.

blank, tape and full particulars of
our convenient payment plan—
all free to vou,

For $15 & $18

We require no secur-
ity or reference and we
trust any honest person
anywhere in the United
States,

We send garments on
approval—youdon'tpay
a penny 'till you get the
eglothes and find them
satisfactory—then pay
£1.00 a week.

We are the pioneers
and twice over the lar-
gest Credit Clothiers in
the world. We oper-
ate 73 stores in the prin-
cipalcities of the United

Send today for our fine
line of Fall and Winter
Sell measurement

Commercial rating £1,000,000.

Menter & Rosenbloom Co.

Street

Rochester, N. Y.

Please Mention Popular Mechanics
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GLASSES ARE NEEDLESS

in most cases. For weak eves they are erutches—not a cure.
For diseased eyes they are useless. Only a gentle medi-
crtfed massage can strengthen weak eves and cure optical

The

disegses.

NATURAL SIGHT RESTORER

applies a sonthing, strengthening treatment that is healing

but harmless; gently exercises the proper muscles and
makes weak eyes strong by proper massage, DBrings eye-

health by aiding nature.

Y oung or old treated at home and

normal eye-sight secured for the cost of a pair of glasses.
Don't wear “‘specks,” but write today for our free illus-

trated book.

Iy we ean’t help yot, we will gay 2o,

The Natural Sight Restorer Co.

104 Broadway -

Detroit, Michigan

Deainess Cured

By New Discovery

“l have de-
monsirated that
deafness can be
cured.’’—Dr.

Guy Clifford
Powell.

The secret of how to use the mysterious and invis-
ible nature forces for the cure of Deafness and Head
Nolesezs has at last been discovered by the famous
Physician-8cientist, Dr. Guy Clifford Powell. Deaf-
ness and Head Noises disappear as if by magic
under the wuse of this new and wonderful dis-
covery. He will send all who suffer from Deafness
and Head Noizes full information how they can
be cured, absolutely f{ree, no matter how long they
have been deaf, or what ecaused their deafness.
This marvelous Treatment is so simple, natural
and certain that you will wonder why it was not
discovered before., Investigators are astonlshed
and cured patients themselves marvel at the quick
results. Any deaf pervson can have full informa-
tion how to be cured quickly and cured to stay
cured at home without investing a cent. Write
today to Dr. Guy Clifford Powell, 11621 Bank
Bldg., Peoria, I1l., and get full information of this
new and wonderful dizcovery, abszolutely free,

WANTS A METAL LANTERN BELLOWE.—M.
1332 11th 8t., N. W., Washington, D. ., reguests some
reader to inform him how to make a *‘lantern bellows
entirely of metal. [ understand such s bellows has been
made, and that the cost Iz high, but am anzious to make
one nevertheless."*

et T S %

JAPAN'S ACTIVITY.—The Japancee appear to he ready
to eut ont work for the foreign office of every other gov-
ernment. They have, we will not say an exaggerated, hut
an exalted, fdea of Japanese dignity. It is possibly too
much to say that they have chips on their shoulders, but
their coat-tafls are down to the ground. They have estab-
lshed o censorship over the British stage, and made regu-
lations for the conduoct of the public schools of California.
Mr. Secretary Hoot e mow engaged in investigating a riot
in Ban Francisco in which a Japanese restaurant was
raided.

Civis Romanus sum {2 the =pirit that now actuates the
little brown men of the far East. They have an army of
80,00} men, and a navy equal to any other in the world
gave one, and that the navy of an ally bound to them In
solemn covenant, and they have just emerged victor from
a gredat wak with one of the most powerful patlons of the
world., They are a warllke race, and have more nearly
made war & science than any other people, ancient or

msdern.
mistaken idea or not, the

Berger,

Whether it be a impression
maintaing in both hemispheres that the wealth amd power
of the future are to be goined In those lands washed by
the Pacific. It was for that we buflt our transcontinental
railroads, for that we are digging an Interoceanic canal,
for that England is at Hong Kong., for that Franee Is at
Tonkin, for that Germany has her estahlishment over there,
Hussia buflt the longest railrousd in the world to get Into
Manchuria, which sbe sought to anpex in order to contend
for the mastery of the Paclfie,

Japan expects to mazter that ocean. She has the vantage
of posiifon, and she has every confidence n her WEES
and in her destiny. Whether she has designs on the Philip-
pine Iglands nobody knows except her rulers, but if she has
siich designg a war between Japan and the United States
is inevitable before the Isthmian canal is finished, unless
England should forbid Japan to fight.

There s a complacent set in our country, and ther are
in the big majoriiy, who look on the attitude of Japan as
Pompey looked on the career of Caesar. And let us hope
they are right; but battleships cannot be had for the stamp
of a foot in oor day, any more than armies could be ralsed
that way In Pompey's time.—Washington Post.

| STOP FALLING

CONSULT ME BEFORE

HAI IT IS TOO LATE

There is but one way to tell the reason of baldness and falling
hair and that is by & microscopic examination of the hair. The par-
tieular disense with which your scalp is affiicted must be known be-
foreit can beintelligently treated. The use of dandruff curesand
hair tonics, without knowing the specific eause of your disease, is like
taxing medicine without knowing what you are trying to cure. Send
a few fallen hairs from your combings to Prof. J. H. Austin, the
celebrated Baeteriologist, who will send you, absolutely free,a
diagnosis of your ease, a booklet on care of the hair and scalp, and a
gample box of the remedy which he will prepare specially for you.
Enclose 2¢c postage and write to-day.

PROF. J. H. AUSTIN,

1107 McVicker's Theatre Bldg., CHICAGO, ILL.
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MASSAGE YOUR EYES

THE

IDEAL EYE MASSEUR

The safest, surest and most scientific treaiment for the eyes

If you wear glasses, if your eyes smart or burn or get red and inflamed, If you have
headaches or your eyes are glassy or strained, write for our 1llustrated Treatise on the
Eye, It contalns a wealth of valuable Information about the eya.

Indistinet vision, muscular troubles and chronie diseases of the eye sucoessfully
treated. A few minutes use of the Restorer each day will effect a steady lmprove-
ment in the sight. English, German, or Bpanish pamphlet malled FREE,

THE IDEAL SIGHT RESTORER

treats the sye in nature's own way and permanently restores the ],'::EM E 1;? ntcgsial condition. Read the testimonials,
: rita aY¥.

THE IDEAL COMPANY, 239 M, BROADWAY, NEW YORK.

| ¥you probably know some of those whom we have wonderfully hel

Be Your Own Boss!

MANY MAKE $2,000.00 A YEAR., You have the eame
chance, Start & mall order business at home, We tell you how.
Money coming in dally. Very Fo-n-d profits. Evervthing furnished. -
Write at once for our “Starter™ and FREE particalars.

. P. M. KRUEGER C0., 155 Washington Street, Chicago, 1.

THE VACUUM CAP CURES BALDNESS
60 DAYS'" TRIAL

Thousands cured. Our MODERN VACUUM CAF waex
vsEn A FEW MINUTES EACH DAY draws the blood to
the scalp and forces the halr inte new healihy

rowth, eores baldness and stops the hair from fall-

ng out Cures Dandroff. Harmless and hoalthfol,
Wa sead it to you on trial We only want pay if you
are plassed. not this fair? Write for free booklst.

THE MODERN VACUUM CAF C0,
G4 BARCLAY BLOCK DENVER, COLD.

*DOCTOR T
$3000 to $5000 A YEAR

WE TEACH YOU BY MAIL
In gix months you ean in Erl.euui
4

¥ Osteo

Therapy—an elevating and

ng Mechano-
Iy pald profession

for men and women. More comprebensive than

s

Vast opportunities for socia
betterment. Special terms now. Write today
for prospectus—res,

AMERICAN COLLEGE OF MECHAND-THERAPY
Dept. 90H, 120-122 Randelph St., Chicags

pathy. Endorsed by physiclans, A fas-
cinating study, casy to learn and equal to college

COUTED — W lfl]l.ﬂ.nhm Buocess — an ord
education an

our eourse of instruction fits yon
rofesslonal life. Authorized diplomas
uates,. Work abmrh!njgl; interesting.

and financial

Clas=ifled ads 8¢ a word., 300,000 readers. BRest results

for lowest cost.

250 A BOOKF _

How to Make & Paper Boat— ::-'

How to Makea Barrel Boat—How
to Make a Water Wheel—How to
Make Your Own Flshing Tackle— §
Temporary Camps and How to
Bulld Them—Permanant Campa [
and How to Bulld Them—How to §
Build an Imitatlon Street Car [
Line—How to Make 8 Water Bley-

Boat—A Novel Barglar Alarm—A
Mechanieal Ventriloguist and
How to Make It—How to Make a

Windmy i How'to Bulld an Tes | YOUNG AMERICA

Boot-Blacking Cablnet—Renew- H‘D‘W to BUIH

ing Dry Batteries —How to Make |}
Water Motora — How to Make [

‘AntiqueClocksfrom Up-to-data  J BOATS, WATER KOTORS. WIND MILLS, SEARCHLIGHT,
Ma la—Lettoring a Clock Dial | ELECTRIC BURGLAR ALARM, ICE BOAT, WATER |
—~Howto Make a Windmill of One [ BICYCLE. CABINS, CAMPS, CLOCKS, FISH.

or Two Horsepower—How to

Make & Trap for Habbits, Rats B ING TACKLE. KITES, IMITATION
and Mice—How to Make a Small [ STREET CAR LINE, ETC.

Searchlight — Kites of Many

Kinds and How to Make Them— B —

Jug Fishing—How to Do Orna- [

mental Iron Work—Ornamental i The Directions are Plain and Complete

Metal Gaards for DI"}:;!] Fireplaces [
—How o Make & pelllng Ve. B
nlele—How to Make s Water Tel- [
sacope—How to Make Paper Bal-

imn% _Uﬂwgu ]tn Mnl‘m a lfiacm it i e
graph—TUseful Articies and Or- [ FOPOLLR  IECHANT
namenta Made of Old Bleycle | P

Parts—Devicesifor Winter Sports,

ormerwtorsen ™ K |- PRICE 25 CENTS

or sent postpaid for

—J|

25cents by
THE PUBLISHERS

How to Make and Use Them—
Cosating Sleds, Chalr Slelghs, To-
boggan Slides and Skis—How to
Maie a Baguage Caricr for Bicy:

akea rage Jarrier Y-
clea—A Watar Candlestick—Boy's
Hand-Power Auto, How Made—
How to Make a Palr of Dumbe-
Bells—How to Bid Your Yard of
Cats—How to Make an Easel- To
Light a Gasllght Without Matches
—Things & Boy Can Make Out of
0ld Bieyele Parts—How to Makes
a Wind Propeller—Photograph-
ing from & Captive Ba.tlmu—l;tpnw
to Make g Sim?lu Burglar Alarm
~To Make a Binder for Popular
Mechanles—How to Make a Ham-
mock—Electric Rat Exterminator
=Howto Makea Minlatare Steam
Turbine—How to SBea Through
Yonr Hand — How to Make a
Waoudd-Turning Lathe Out of An
0ld Sewing Machine—How to He-
move Stains from Marble—How
to Make a Turbine Englne—How
to Make a Lead Cannon—How to
Make a Wireless Tal h Bys-
tem—How to Make & %.m.err
Motor Lift a 10-1b. Welght—To
Renew Old Dry Batterles—Weath-
erprovfing for Tents — How to
Make an Electrle Purnace -
Intor—How to Make a Simple Fire
Alarm—How to Makea 1 Tent.

Published by

POPULAR MECHANICS

160 Washington St.
CHICAGO
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These books are a perfect gold mine
of information for every ome in-
terested in mechanics or who uses
tools for pleasure or as an occupation.

Of equal value and help to the pro-
fessional mechanic and the amateur. ‘

Vol. 1, “Shop Notes for 1905” *riusirations
pages  VOL II, “Shop Notes for 1906™ *“riuscaons
*** rages  VOLIII, “Shop Notes for 1907 *“tiusiraons

Yol. IV, **Shop Notes for 1908,"" Ready December 1

THE PRACTICAL EXPERIENCE OF HUNDREDS
OF EXPERTS CONDENSED IN THREE VOLUMES

“* Written so you can understand i "
Price 50 Cents per UVolume, Postpaid
or Order From Your Newsdealer

Each Volume Contains Entirely Different
Matter From That in the Other. In Ordering
State Which Volume is Wanted.

POPULAR MECHANICS
160 Washington St., CHICAGO
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Popular Mechanics Shop NOleS Series of Year Books

€ One of these books is issued the first of each year, and
is a reprint of all the articles which have been pub-
lished during the year past, in our ‘‘Shop Notes Depart-

ment.” Three volumes of the series are now ready. |

200 Pages  Vol. I, “Shop Notes for 1905.” 38s mustrations

|| 228 Pages Vol I, “Shop Notes for 1906.” 555 nustrations
228 pages  VOL. 111, “Shop Notes for 1907.” sso unustrations

THE PRACTICAL EXPERIENCE OF HUNDREDS OF
EXPERTS CONDENSED IN THREE VOLUMES

€| 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 mechanic 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 Me~-
chanics, is “Written so you can understand it.”

€| These books are indexed very fully and with great care.

€| The subjects treated cover every department of mechan-
ics, with useful time saving ‘‘kinks’’ for engineers, fire~
men, carpenters, machinists, plumbers, painters, iron
and wood workers, electricians of all kinds, masons, and
in fact all the trades. Special attention is devoted to the
latest things such as producer gas, cement working, etc.,
etc.

€| 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

POPULAR MECHANICS,
In ordering, suate which volume Is wanted. CHICAGO

@' ——
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Stanley R. Du Brie

% Designer of the

“Du Brie,” “Gray,” “Skidoo,”
“Belle Isle,” “Little Hum-
mer,” “Peerless” and others.

If you have & small machine shop and
want to fill in extra time building gasoline
engines, either marine or stationary, two
or four-eyele, I ean make you the design,
furnish you detail drawing and make you
the patterns for any size engine, for omne-

half of the ecost if vou were to do it your-
g ;

‘ I guarantee my drawings to be eorreect,
and will give you an engine built on the

most seientific prineiples. It will pay you

to write to me at onee and let me quote you.

Jﬁmﬁyi&ﬂ@uﬂ%ﬁu%ﬂdﬂ

325 Jefferson Ave., Detroit, Mich.

ADVERTISING SECTION

JUST PUBLISHED

GAS ENGINES and PRODUCERS

R Samuel 8. Wyer. M. B,, and
8. Marks, S. B. M. M. E.

150 Pages Boundin Red Art Vellum de Luxe 90 Illustrations
$1.00 POSTPAID

A practical guide, deseribing in detall eve rt of the Gas
Engine Thoroughly modern in ita 1rulm;¥h§= the subject.
Thi work discus=es ai conslderable length the generatlon of
FProducer Gas and its ntilleations in Ges Engines. Full deserip.
tlons of types of ga- and oll engines, pressure and indoced.-draft
producers. Sold booksellers generally, or sent prepald on
recaipt of price. Mention Technleal World, SBeptember, "07.
Book catalogue free om reguest

AMERICAN SCHOOL of CORRESPONDENCE

CHICAGO

self, ﬂ

NEW BOOKS,

RUSTIC CARPENTRY, with mumerous engravings and

dingrams. Edited by Panl N. Hasluek. 160 pp.  Price,
30 eents. David Melay, Philadelphia,

FUMPS AND HYDRAULIC RAMS. FEdited by Panl N.
Hasluck. 1llus.; 160 pp.; cloth. Priee, 50 cents. David

MecKay, Philadelphia.

WHYE AND WHEREFORES OF THE AUTOMOEILE,
Blmple explanation of the elements of the gasoline motor
iﬂr. {'.';h'rl. y 102 [llust., Baker & Taylor Company, New
fork City.

RATILROAD MEN'S CATECHISM. By Angus Sinclair.
Cloth, 218 pp. Price., $1. An lInstructlon book for all
claggez of rallroad men, from president to brakeman.
Angus Sloclair IMubllshing Company, New York City.

—_— o —
NEW CATALOGS.

CHAINS—ELEVATORS—CONVEYERS is the title of the
large, illustrated chain catalog No. 80, published by the
Jeffrey Manufacturing Company, Columbus, Ohlo.

MACHINE TOOLS. XNiles-Bement-Pond Company, New
York. A handsome work, showing the company’s loe of
machine tools and including a number of pages. devoted to
electrle traveling cranes and small tools. The catalog glives
terse descriptions and the more important dimensions of
the various machines, leaving specifications, weights and
prices to be furnished upon request.

& &
- ki

THINGS TO FORGET.

If you see a tall fellow ahead of a crowd,

A leader of men, marching fearless and proud,

And vou know of a tale whose mere telling aload

Wonld cause his proud head to in anguish be bowed,
It's a pretty good plan to forget it

1t you koow of a skeleton hidden away
In a closet, and guarded, and kept from the day
In the dark, and whose showing, whose sudden display,
Would canse grief and sorcow and lifelong dismay,
It's a pretty good plan to forget it
—{ommon-Sense,

—_— % = -

HICCOUGH REMEDY.—When the first symptoms of hic-
cough appear draw a deep breath, forelng the capaclty to
straining, then expel the breath as much as is comfortable
or & little more; repeat this several times and the trouble
is gone. By thus straining the lungs the muscles which
cause hiccough tire out and the malady is physicially im-
possible.

What may cnre one may not core ancther, although I
have used this remedy for several years, having discovered
it by accident, and have never been troubled one full
minute at a time sinee.—Contributed by A. C. Jones,
Bomers, Mont.

il il
——

PIG-IRON BY NEW PROCEBS.—By a new electric
process 7 tons of pig-iron have just been gmelted and
drawn from the furnaces of the smelter at Nerioult, on
Pit River. Cal., near Redding. This iz the first pig-lron
made on the Pacific coast, and claimed to be the first
pig-lron produced fn the world by a triple-phazse elec-
trical current under the pew patent smeltlng process,

e e — ——

GAS ENGINE WEIGHT REDUCED.—A few years agoe n
gas enzipe but to welgh as the average antomobile engine
does today would have been considered hoth dangerous anid
a freak. Ten pounds per horsepower was considered simply
pecilonz; now it i2 common, and B French motor is re-
ported at 35 hp. welghlpg less than 100 1b.




CCLOPEDA  CYCLOPEDI C\Ci0PEDIA v 1oPEDIA
_‘r}f nf ".!.-f ':'f
MODERN MODERN MODERN  MODERN
SHOR®  SHOP  sHop SHOP
'RAGTIEE  PRACTIEE PRACTICE  PRACTICE

|'&RT'!_- PART I FART-IV

S —

T Powe Behind fhe Superitendent

chinery just as well as his * boss”—yet he may plod along for years and never be a superintendent, or even a
foreman. Why? Because he has not the ability to meet difficult, extraordinary situations. He cannot
direct, yet he can well do the work when directed. He has learned all he can in the shop, yet realizes he lacks
something—but what? Knowledge—the knowledge which cannot be obtained in the shop.
@ Theory must be combined with practice to insure the greatest results, It is this combination which distinguishes the
superintendent and the foreman. ey have developed their minds by acquainting themselves with the worked-out
theories and hints of the leading mechanical experts of the world, and by smiymg the methods employed by thousands

of other progressive concerns—any man of ordinary ability has the same opportunity.
CYCLOPEDIA

MODERN SHOP PRACTICE

€ The greatest mechanical work ever published. Largest—handsomest—most complete. Everything explained
in a plain and easy manner. Compiled from the most valuable instruction papers of the Amencan School of
Correspondence. - Ay Y
€ Consists of four massive volumes—each nearly one foot high—2,500 pages—2,000 full .~ 807
page plates. Large type—easy to read—bound in red morocco—marbled tops—gold - YRES
stamped titles and edges. - g .1".::'.11“-’:':
> D s Bt
Half Price for 30 Days @© Tt
SPECIAL PRICE, $12.00 REGVLAR PRICE, $24.00 o

e Please send set Cyclope-

0] Sent express prepaid. If satisfactory, send $2.00 within one week, and $2.00 a din Modern Shop Fractice
month for five mnrull-:: thereafter. We will send for the books at our expense if you .~ | i send 82 within a werk

care , + and #2 a month notil 81# s paid;
do not " EEEP them otherwise I will notify you mpwml

for the books,

American School of Correspondence .. . ...

58th Street and Drexel Avenus, CHICAGO A7 Address

THE average shop man can run his lathe, follow his pattern, cut his die, or construct his particular piece of ma-




Increase Your Earnings

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 1in manufacturing
plants, machine shops, etc.

Such men can easily make
MORE MONEY without
interfering with their regular
work.

The work 1s pleasant. The
compensation is 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
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Grow Mushrooms

For Big and Quick Profits
Small Capltal to Start
A Sale Business

I am the lnrpest prowsr
In Anicrica. Ten years' ex-
perience anables me to give
practical instruction in the
business worth many dol-
lars to youl. Wo maller
whnt yonr nf"i'.upnl.il.ln Is
or where you are located,

> 2 here is an opportunity to

1.| e a l.'hnmwh knowledps of this paring businoss.

sond for Free Hook giving pnrh.ﬂj]lr! and J.nfnﬂrlatipn.
how to start, cost, ste, Address

JACKSON MUSHROOM FARM

Dept. 18e 3243 N. Western Ave., Chicago, lilinols

DON'TE FOR PATTERN MAKERS., which,
god in any shop.  They are from Wooilderaft:

Dom’t ztart a job you don't zee throngh, expecting to
ot an Inspleation as you go alimg.  This fdea wears out
the fAoor between your bench and the old man's desk,

Don't look as pleasant s a calf's father when the boss
glves you n disagreeable joh. Do it cheerfully, If you
think beis rabbing it in, you can alwayvs guit: and it
hae really s, youn had hetter.

Ion't pick out 2l the snaps for yourself, when youn
have help on a jobh, However good you may be—

Don't forget thers ave others,

Don't despise the lielp of the apprentice on the job. e
did not comw in simply to lesrn to varodsh, so let him
do things, 1 he falls down, pick him up, and—

Don't forget yon had vour trowbles, and when youn are
a has-been, he may help yon,

Don't take time to lay out a job, then not vse the lay-
out; properly vsed, it will save time om the joh,

Don't fail to sty economy both of materinl and time;
both eozt your employer money,

however, are

Don't waste time seiting bevels for stondard cutg that
are drtranged for on the saw  table or itrlmmer. A Httle
mental calenlation and the Indlcator i2 better.

Don't think that you know it all; there are other men

that know a lttle.

Pon't do by hand that which the machine should de,
but you—
Don't have to wualt your turn at the band-saw to cut

off a toothpliek.
Pon't fail to stody your machines and how to get the
most out of them, but—

Don’t take lberties or long chaness with the Jjolinter,

eapecially when the knives arve dill: better a few shav-
ings ronnd your vise than a crippled mitt.
—_— s B
ROCKEFELLER'S FIREPROOF HOUSE.—It fs belng

built near Greenwich, Conn., overlooking Long Tsland Sownd,
for Percy A. Rockefeller, nephew of John D, Three stories
and hasemwent, will eontaln 60 rooms, 10 hathreoms, boiler,
motor for operating elevators, earrlage-room, laundey, &e.
Bpecial effort is being directed to making the house fire-

proof. The putside walls are double, with s 4-in. ale space
hetween: the outer wall consisting of hollow terra eotta
blocks & in. thick, and the inmer of 4-in. ferrn cotla—=iH)

tons In all. The outslile will be finlshed with Stneco and
the ipside with plaster. This hollow wall constroction,
beaidez inereasing Inecombuztibility, iz expected to make the
honze warmer in winter and cocler In =omimer.

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

WRITE POPULAR MECHANICS
NOVELTIES., Catalog of 209

S r—
I-ru If it's Electric, we have
it,

E l e C t r i C Bigr Catalogne 4 cts.

OHIO ELECTRIC WORKS, CLEVELAND, QHIO.
The World's Headqoarters for Dyoaoos, Motors, Fans, Torys, Batterics,
Belts, Bolls, Lamps, Books. WE UNDERsELL ALL, - WANT AGENTS

Electrical Supplies
‘I For the Amateur I‘

THE BRIDMAR CO., Chicago, Il

SUPPLIER, TELEPHONES

Lowest pricesa :: Send Stamp for Catalogue

MECHANICS ADVERTISING

SECTION 10

1

257
REDUCTION

TWO VOLUMES, comprising one 400-page text-book,
nearly one foot high, bound in 't red moerocco leather,
marbled edpes, printed on the highest grade paper,
gold stamped titles, and a handsome portfaolio contain-
ing 58 large detail plates 11x15 inches in size.

Five Ordersof Architecture

A new work for architects, drafismen, carpenters and
architectural stone and sheet metal sworkers,

The stweplest and peost comprehensive freafise on the
Greck and Roman orders el published, Hiustrated
wwith ozer 30 sections and details drawn fo a scale.

This work is compiled from the representative in-
struction papers of the American School of Correspond-
ence. It has given such universal satisfaction that
merely as an introduction for the Architectural courses
of the School we have decided for the next 30 days to
sell this complete set for

$12.00 instead of $16.00

A postal eard or a letter will bring a set of The Five
Orders of Architecture to you by prepaid express,
if you mention this magazine., Study the books care-
fully. If satisfied, send us £2.00 within five days and
€2.00 a month for five months, We wlll remove the
books at our expense on notification from you if they
are not adapted to your needs,

You cannot lose anypthing by ordering the books
now, even if they do not fulfill your requirements,
You el flose $4.00 by delaying your order beyond
30 days.

American School of Correspondence
CHICAGO
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“Want" and ‘‘For Bale'" Ads., 3 cents per word, payable
in sdvance, Replies may be sent to a number, care Popu-
lar Mechanics, and will forwarded without extra charge.
In answering such, let the number appear on your envelope.

AUTOMOBILES.

AUTOMOBILE SCHOOL—Chieago School of Motoring;
the original autemobile school in Chicagoe. Foar hundred
and fifty graduates the past year, to whom we refer upon
request.  Auntomobile owners, progpective buyers and young
men wanting to become expert chanfeurs will save a great
deal of money and a lot of worry by studyipg the mech-
anlsm, care and repair of gasoline antomoblles In our shop,
where all parts are open so you can see bow they are made,
and how they operate. We give thorough and practical In-
gtruction. Competent chauffears supplled.  Address Chi-
ecago Hchool of Motorlng, Dept. B., 264 Michigan Ave., Chi-
cago, Il

FOR SALE—Erand mew 1806 Rambler, single cylinder,
runabout. Detachable tonneaun. Ten H. ', HRuon less than
100 mlles. Cost, #8500, will sacrifice for £375.0. RBig
bargaln, Write for full particuolars. Wm. A. Grubert,
Btaunton, Va.

100 AUTOMOBILE boilers each 215, 200 automoblle
gprings each $1. 400 automobile wire wheels each §L. J.
L. LUCAS, Bridgeport, Conn.

AUTOMOBILE LISTS—802 Manufacturers and Assem-
blers, £3.50: 3,208 Dealers and Agents, $£5; 2,080 Stations,
Garages, Repalr & Supply Dealers, £5. All three, if ordered
at ooe time, $12.50 net. These three lists cover the Auto-
maobile Industry quite thoroughly. Some are furnizshed in
the form of typewritten eopies, alphabetically arranged
by state, city, town and individual or econcern, complete
girewt address glven where reqolred, and marked to indi-
eate the responsible, prominent amd wealthy concerns. We
have them ready for delivery, and we will forward any of
the above three upon receipt of order accompanied by New
York draft, postoffice or express money order. Bame Cover
the U. 8 and Canada.

We also furnish others. If further Information Is desired,
write for our Red Price-List amd Automobile letter.

We are alzo prepared to address some 60,000 Reglstered
Auvtomobile Owners throughout the United States, and in-
vite your ecorrespondence relative to any special service or
trade ligtz that may be required by you.

Address BOYD'S CITY DISPATCH, 16 Beekman Street,
New York City, N. X.

BMALL AUTO with
B-h.p.,
tion.

iletachable rear seat.
Write for photo and descrip-
Ienver.

delivery bed,
falr condition, 2300,
238 Colfax Ave.,

TOR SALE—BEargain—RKnox two eylinder, alr ecooled, five
passenger, glags front, canopy top with side cortains, tour-
ing car, In perfect condition. Marsh quick detachable rimes,
and new 32x4 Inch pnenmatie tires. Two extra inner tubes
and one extra outer =hoe; all necessary tools and oll cans.
New white enamel body, red wheels. Two comblnation oll
or electrie =ide lights, and one tail light. FKElecfrle generator
to charge storage batteries, and one acetylene generator for
two head lights; also electric gong., Warner speedometer.
Cost 32,400, Price 31,000 f. 0. b. Sheboygan, Wis., Address
Baox 3, Sheboygan, Wis.

LIGHT TOURING CAR—Two-cylinder, 8 to 10-h.p.: tires,
int, npholstery, equipment as new; used little; E-’a'iﬂ. D
. Rosz, Zanesville, O
FOR BALE—Several Locomohile surrey running gears com-
ete at £20 each; alse Locomoblle runabout gears complets
E]]ﬁ. All kinds of parts for steam automobiles. R. IRoth,
423 NWorth Ave., Bridgeport, Conn. .

FORD RUNABOUT—In firzt-class conditirm; tires gomd as
new. Mark Day, 608 Parkwyrih Ave., Haltimore, Md.

A HIGH GRADE RUNARBOUT, “less the engine," will b
aold at a bargain, Address The Fodrea Manufacturing Co.,
Noblesville, Ind.

FOR BALE—Orient buckboard, gunaranteed In gpood con-
dition, $100. E. G. Olmstead, New Philadelphia, Ohio.

POPULAR MECHANICS ADVERTISING SECTION

AUTO BUPPLIES

GLASE FRONT for all cars. Get prices before ordering.
Elhfnlugue on rveguest. H. 8. Hoss, 6007 3. Halsted Bt.,
“hicago,

MOTORCYCLES .-

FOR BALE CHEAP—3-h.p. chain-driven motor cycle, first
class condition. Address 0100, e-o Popola Mechanles.

FOR BALE—3-h.p. motor for motor eyvele, complete with
coil, oil and gasoline tank piping, Byroe Kingston carbu-

retor, spark plug, ete., all reandy to run. A enap for a
qulek buyer. L. G. Boart, Burtville, Pa.
THOMAS MOTORCYCLE, first elass condition, 160,

Also new engine and frame, $40; -bh.p. engine and boiler,
10, Warren J. Baumann, Lock Haven, Pa.

FOR BALE—Indian Motorcycle in gomd condition, with
tri-csltjr %tnehmt. $125.  Address Geo., W. Vogel, Leaven-
worth, Kas.

BUSINESS OPPORTUNITIES.

THEY WORK WHILE YOU ELEEP.
“They Bpeak Your Welght."" The inventlon of the cen-
tury. Fertunes have been made operating antomatic weigh-
ing machines. Write to-dny. Unlied Vending Machine
Co., 628 Caxton Bldg., Cleveland, Ohio.

START a maill order business;
necessary; only few dollars required; new plan, success
certain; ocoste nothing to Investlgate. Milburn-Hicks, B0O
Pontine Bldg., 358 Dearborn 8t., Chlcago.

$25 to $50 WEEKLY EABILY EARNED gspare time.
New business, locally operated, one person every  town.
Nothing to sell; no capital. Caseo Co-operatlve Co.,
Vesper Bt.,  Portland, Me.

FoR SALE—Directiong for eilver plating without a
battery. Very simple and Inexpensive. All necessary arti-
cles can be booght at any drog store. No mercury nssd.

A gooid chance to make money, £1 (oo stamps). Address
0102, care Popular Mechanies,

£5,000 WORTH of Regina concertos and automatle slot
music boxes. Profits last vear, 40 per cent. Want jewelry
and optical goods or improved real estate. Wil put in
up to 5,000 diference. HReason for selling, other business,
Ad., M. C. Weyver, Faribault, Minn,

FOR SALE—A first clags plumblng and tin shop.
location at county seat.
ular Mechanics.

FOR SALE—Blacksmith shop, 20x38 ft., corner lot 63xT0
ft.; alzo stock and tools. Good lecation. Will sell at a
bargain If sold at onece. E. P. Smith, Chill, Ind.

FOR RENT—O0ON JEFFERSON ST. just south of Madl-
gon, two very light floora 2,500 ft each. Soitable for small
machine shop using electrle power or for the manufacture
of antomoblile parts and noveltier, We fornish steam heat
and elevator service, Will divide to snit. Rent reasona-
ble. F. H. Newcomb, Bailrd & Warner, ¥ La Salle St.,
Chieago,

PRINTER-EDITOR ecan buy only newspaper in SBouth Da-
kota town; eylinder press, power, johher, plenty of ma-

terial; forty miles of terrlitory and good crop prospect.
Not for sale after Oct. 1st. Journal, White Hock, 5. D,

BLACKSMITH SHOP FOR SALE—Well equipped, In

good locality, only shop. A bargain if taken seon.  Ad-
dress John 5. Wells, Shaw, Kas.

WRITE FOR FREE 100 PAGE BOOK about the richest
wheat farm lands In Ameriea; In SBaskatchewan, Canada,
only 50 miles from 17, 8.: best neighbors, railroads, sehools,

Talking Seales.

we furnish everything

[T |
Slekness. Address 9104, e-0 Pop-

chorehes, water, elimate. Gives pietures, maps, terms,
testimonial letters from settlers and Investors, Guaranteed
title from Canadian Government. Better than “‘Home-

gteads.” Address The Saskatoon & Western Land Co.,
Lid., 433 Main 8t., Winnipeg, Manitoba, Canada.

ATTO TIRER—Closing Out Sale New G, & J. Clincher
CasinTs, 28x21,, $11.50; 28x3, $16.50: 20x3, £17.50: 20x314,
£21; A2xA1,, $22.50: Bdxd4, 225: Dunlop easings. Universal,
A0x3l,, $27; B0xd, $23; Bingle tubes tiress 28x215 £11;
2RxA, $12.50; 28x01, $16.  Bet new Oldsmobile Artillery
wheels, £20; wire =set, $15. Holley earburetor for  Olids-
mohile, $10; spark coils, $3: anto blocks, $1.50. Shipmentsa
%l;liirlle:en examinailon. Cash Buyers' Anto Co., Springfield,

0.

LEARN TO MAKH MIERORS. Any one, anywhere, can
gtart at small cost and make blz profits. Boy all mate-
rial of your drugglist and do the work In your kitchen.
Information usually sells for $25, Our regular price, £1.
Speclal price to t. 15th, FIFTY CENTS, if thiz adver-
tisement I8 sent with your order. Illnstrated cirenlar for
9¢ gtamp. Money back if you are not pleased. Patterson
& Co., 1, Morgan Park, IIl. (Explanation: Morgan Park
{2 a Chieago suburb.)

AUTOMOBILE FOR SALE—Fine Toledo Steam Touring
Runabonut. Long Wheel Bare 30x3-in. detachable G. & J.
Tires. Heavy Artillery wheels, Nioeteen-inch boller, bran
new. Kerosene burner, large condenser, water tank under
hood in fromt, extra detachable seat, 2 Ianmps, coet new
£1.800, In firat class ronning order. Wil =ell for cash for
£275. Electric lamps at steam and water gauge. Artlur
W. Boochroyd, Newburgh, N. Y.

FOR SALE—Complete Electroplating outfit, Inclnding one
S00-ampere dypamoe, onge 5 and one 10-horsepower motar,
500 volt direct current; three’ cedar and three lron tanks,
together with nickel, brass, bronze and copper anodes,
rheostats, switches, grinding and fshing lathes, car-
borundum, bull neck, canvas, felt and cottom wheels, power
press, wond pullevs, shafting, hangers, helting dnd sapplies.
W. T. Coulter, 201 Outlook Bldg., Columbus, Olio.
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PATENTS FOR SALE

PATENTS FOR SALE—1 want to correspond with party
or parties interested in boying patentz or handling  par-
ented artleles,. 1 have five patents to dispose of, every
e g money maker. Geo, Bilgoell, 3225 Oscecla 5t., Den-
vir, Colo.

PATENT FOR SALE—-XEW ERA SBAD IRGN HEATEI.
A binzelold necessity In every bhome can be procoved at
very small rost. Write E. F. Fischer, 400 Wilton 8t., Mhil-

willelphla, Pa.
FOR SALE—Patent Xo. 725,925, The Bertrand DPatent
Tenslon Level for Circeolor and Bamd Saws,  Address Jos,

Bertrand, 505 8. kedzie Ave., Chicago.
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FOR SALE—Complete sets of easting for opposed motors
or d-exlinder vertical, water or air-cooled.  Comet Motor
Works, 47-49 Canal St., Chicago, 111

FOR BALE—32mith-Fremier No, 4 typewriter in perfect
eomdition; repairs hinve alwayg recelved mmediate atten-
thom: sofidl cheap. Nathan BEmith & Son, Adrelan, Mich.

FOR BALE—COMPLETE SET OF CASTINGS for uolver-
gal marine or horizontal engines, %1, pin stroke, % -in.
bore, capable of running & B-ft. boat, A #=mall dynamo or
anyihing reguiriong ke power. Engloes are pracileal and
will stand continoons service at high s=peed i properly
Itbricated,  Either engine ready for servies, £5. Working
blue prints, 25 conts extra.  Finlshed aluminum screw pro-
pellers, 25 centz, (. N. Hlansen, 153 D Bois Ave,, Elgln,

PATENTE—The Popular Mechanles Patent Burean ren-
ders efticient service., Pollowlng letter is dated May 25,
1iHIT:

Dear &irs: DPlease allow me to acknowledge the receipt
of yours of the 1dth, the official notice of the allowanre of
my application for patent oo Paper Clips. I wish to say
I am highly gratided with the etheient manner in which
vou have attended to my interest in this matter, and that

FOR SALE OR EXCHANGE.

WHAT TRADE or cash am I offered for 3;-inch Kingston
carbureter? Car] Barton, Bl Rapide, Mich,

FOR EXCHANGE—Launch 268x4 ft., new engine, all first

the drawings and specileations were far ahead of my ex- class condition, for ronabount. D0 A, Crawford, Emlentom,
pectations, and that if T ever have any other work, [ wizh I'a.
Fou to do i, I beg to remnin, respeetfully yours, John H,
Atter, 433 Maln St., Connenat, 0, . EXCIIANGE—GD  Gold  Moulded Cylinder Phonograph
Write for free booklet, "What to Invent. Address Top- Records for Libeary on Civil or Electrical Englneering.
ular Mechanics Patent Hureaa, 180 Washlngton 2t., Chl- Adilvess 910G, eare Popular Mechanles,
1A,
: FidR SALE OR EXCHANGE—Jeweler's I..B_l'lnr-'l.J T‘ti"l'll;‘h.
ot of Tools and Material, alse small motor amd buling
MACHINERY FOR SALE. gtanid.  Brackin, 609 Cherry St., Dhiladelphia, Pa.
FOR SALE—Engine lathe, swings 9146 in., takes 25 in. BUSINESS CARDS.
between centers,  Complete wlth full set change gears to
ecat all sfze threads, 3 1o 40 In.; price only $39.50. Ad-
dress L. F. Grammes & Sons, Allentown, Pa. EVERY ENGINE works bhetter when packed with “Eu-
N reka Packing.” Your dealer will furnish it
PUMPE! Of Every Deseription—Sualtable for Home and

Factory wuse. [Illustrated Catalogue Free. H. E. Trotman.

107 N. Third St., FPuiladelpbia, Pa.
FOR SALE—2.-h.p. Falrbanks-Morse fasoline Engine, £50:;

flse 1-lup. Gasoline Englne, $17. A. Born, 26 Starr 8t.,
Clhilcngo,
CLIMAX Horigomtal I12-h.p. automatic steam englne in

first clasz repair. Worth £XW.  PFirst check for 270 takes
machine,  Muoscatine Dearl Novelty Co,, Muscatine, Town,

PLUMBERS' BUPPLIES.

COMPLETE LINE op-to-date plombing and steam gooeds
at whaolesale to the publie. Get catalogue. John Hardin.
quarter century at 4542 Cottage Grove Awve., Chicago.

BLACKSEMITHS,

FOR ERALFE--23%.dnch planer
Price, 25 to guick buyer.
Strect, Norwich, Conn.

In first class  condition.
Archie Curcton, 20 Winchester

FOR SALE—12-h.p. Gaz Englne, powml as oew, J.hn
Hardin, 454% Cottage Grove Avenuoe, Chieago.

FOR BALF—CURTISES 2M-h.p. Motorevele, cheap, have
bought an Ovlent beckboard, Write for priees and de-
geription,  Martin Grady, 287 8. Main 5t., Butte, Mont.

FOR BATLE—One 2-h.p. Falrbank=, Morse & Co. Engline

One =ix-Iight generator, D. C.,
Gingrich, 328 Firat 2t., Grand

in good running order, &70.
plmost new, £25. 1. H.
Raplds, Mich.

FOR SALE.

BLACKEMITHING—FIirst lessons: in three chapters,
with 47 Hlustrations. FEasy lessons, hy a practical black-
gmith. Chap. 1, Tools and Materlsls;. Chaps, 2 and I,
Bending, Swaglng aml Welding, Price, 10 cents, postpaid.
Populur Mechanics,

BLACKSMITHS —~Young men who wish to become mas-
ter mechanics and expert tool workers may do so in a very
short tlme by using Toy's Treatise on new steels, explain-
ing how to work them with 75 new methods for working
all dithenlt jobs. Ten recelpts for making youor own com-
pounds for welding different kinds of steel golid. Thermite
welding fully explained; also two colored tool tempering
charts; chart A explaing all anneallng and bardening;
chart B explains both sclentific and plain tempering to a

srandard. Neatly arranged  in pamphlet form for the
gmall price of #1. Valuable sample free, W. M. Toy,
Sidney, . P, 8 —Get In Upe for blg salarles later: good

blarkamiths sare searce.

Heglna muoasice boxes with
Address #1402,

Fit SALE—Two coln-opernted
48 pieces of music, Yery cheap for cash,
ropular Mechaoples,

FOR SALE—One 36-In. Scalfe sand and charcoal filier;
been used two vears: guarantesd in good comditlon: price
reansonnble, Addreas The Tolman Laundry, Washington,
. .

Foit SALE—FIfteen-foot power skiff, with 11 H. I
metor, complete, ready for the water, $115, f. oo b, Sepd

for photo of =tvle vou woant, Al kinds., A, Hurd & Co.,
West Lynin, Mass,
FOR SALE—New Edisgon Universal Kinetogcope and

2000 ft. of choice film. Cheap If taken at onee.  Address

0101, care Popular Mechanics,

FOR BALE—Dizc Phonograph,
All pond p2 new. K. M. Gilbert,

violin and Savage Rife.
Lake City, Minn.

WANTED.

WANTED—EBack nunmhbers Popular Mechanics previcoas to
March, 1906. W. W. Billingalea, Macon, Ga,

EXGINEEHRS, ELECTRICIANS, MAXNAGERS OR SUPER-
INTENDENTS-—Did you ever try to do something in your
line of work and gel stuck, then =it uwp late at night, read-
Ing books, data, ete., trying to filnd the information that
wonld put you rlght, and go to bed no wiser? Next day
gay, ‘1 womder who could enlighten me on this subject.™
1f von send me one dollar, T will give you the desired in-
formatlon, correctly, and written in plain language, o
gketched =0 that yom can understand ft. [ heve had 23
years’ experience in above professions, and am contident I
can supply your wants., Glve me a trinl. 1f yon think you
did not get your mwoney's worth, 1 will frefund It promptly.
Address Geo, W. Hichardson, M, E., 2181 W. 24th P, Chi-
cagn, 111

FOR BALE—Combination Kevlesz Padleck for toolchest,
bleyele, boat, snto,  ete, Neat, durable, bhest  made.
Price 8125, Comlock, Sia. A, New Haven, Conn.

WANTED TO LET 60,000 wvardz of =Hlp & Wheeler
work., Lotz gide borrow. First-class material. Address
F. I. Hausman & Co., K. F. D. No. 1, Unlopolis, Ohjo,

Please Mention Populay MNechanics
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EDUCATIONAL AND INSTRUCTION.

WANTED—Agents, machinists, toolmakers, draftsmen,
attention! New and revised edition Saunders’ “Hand Book
of Practical Mechanics™ new ready, Machinist =ays, *“Can’t
get along withont it."" Be2t in the land. Shop kinks,
seerets  froin  notebooks, roles, formulas, most complete
reference tablex, tough problems figured by simple arith-
metle.  Valuable Informatton condensed in pocket sfze,
Price, postpaid, £1.00, cloth: £1.25 leatber with Hfap.
Apenta make hig profits. Bend for st of books. RE. "
Saundera, 216 Purchase 3t., Boston, Mass.

AGENTSE make hig money =elling our new =ign letters for
office windows, store frontz and glass signs.  Easily put on.
Welte to-day for a4 frec sample and o]l particonlars.
Metallle 8ign Letter Co., 77 No. Clark 8t., Chleage.

WANTED—Epnginecrs amd mechanics o make hig money
gelling 0. K. Hand SBeap. A 10-cent ecan will instantly
remove more dirt and stains from the bands than fooar
cakes of any soap made, and it will not injure the most
delleate skin, Small sample free. O, K., Hand Boap
Co., 670 Columbus Ave., Bogton, Mnss.

MALE HELP WANTED

ETUDY ELECTRICITY AT HOME—A eomplete electrical
coirse at home, contaiping 3-page detnil bonk, ZX-page
text-biok, 200 experlments and over 100 pleces of appara-
tug, Price, complete, only 25,60, Catalogue P8 eXplains
thiz aod other remarkable offers. Thomas M. 8t. John, 548
Ninth Ave,, New York.

FOIt SALE—Chicage College of Advertlging scholarship.
value S440: will sell for £20. Graduates of this achoal are
making from 30 to 75 per week., Address G103, Popular
Mechanics.

ARE YOU MAKING less than £25 or $20 per week?
Mechanical and Structoral Drawing taught by experts,
Send for cirenlar. Low  toition.  incluoding  Free Books,
Irawing Instromentz, ote. Columbla Correspondence Behool,
Iirexel Hidg.. l'ILI]aili,-]:phin, Fa.

MONEY IN XNOVELTIES—{Owmr advertilsers and readers
are looking for good pew noveltles to pot on the market.
They have money for the right Inventione in wtllity,
omugement And advertleing noveltics, What have vou got
that's  gowl? Heach thiz tleld throogh “The XNovelty
News,"" 171-5 Washington 5t., Chicage. Trial § months,
25 eents,

WRITE 'S TODAY for sample ceopy of Opportunlties,
our monthly publieatlon describlng 500 high grade positions
now open for Salesmen, Execotive, Clerieal and Technieal

men gt $1,000-25.000, Hapgomds, 2053 Broadway, New
York.
MACHINIBETE, Toolmakers, Apprentlees, efe.. T have

gomething of great benefit to you, don’t miss it, send address
at once. NICEEHRSON, 448 N. 5th 3f., Philadelpbin.

SALESMEN —Everrwhere, #ell onr ice croshers to ealoon-
iste, smwin fountainists, confectioners, lee cremm mannfac-
tarers, ete,.: #de line: god commiseion. Davenport lee
Chipping Machine Co., Davenport, Ia.

MARE MISSION FIrRNITURE FOR HOME: youn ean
from large blueprinted designs, detallz, directionz furnlshed,
Sk silver. Domestic lee Machine; made Ly bapdy  men,
copte abent 21.50; very simple; cheap process,  Freezor,
refrigerator fee.  RBlueprinted directions for making, S0e.
Furms Co., Box 468, Plttsburg, Pa.

FOR BALE—Complete course in chemistry, I.
260; cost S108,
ing purchasers,

C. B, for
Pamphlet describing courze sent to iotend-
Walter b, Lickell, Vieksburg, Miss.

WIRELESS TELEGRAPHY —DRlue prints and Instructlons
for making, sendlog and receiving apparatus sent for only
25¢ (no stamps). Address TH0E, Popular Mechanles,

WANTED—Machine hands of all kind=, alzo man to Iny
out odd sash. Good positlons for the rlght men. Apply at
once (o the Cream City Sash & Door Co., Milwaokee, Wis,

BALESMEN—Wrlte the Dayton Tabel Cn., Daytemn, 0.,
for eample outfit and =il merchantz 2000 advertising stlek-
ers for 1 “on the sfde:" 40 per cent commission and
square deal. Wrlte now.

WANTED FIREMEN AND BRAKEMEN an all rallroads,
to 1ill vacmancies caused by promotions, Experience un-
necessary.  State age, helight, welght, Firemen, 100
monthly, become Engineers and earn £200. Brakemen, £70.
becoming Conductors, earn $150. Name positlon preferred.
Hallway Agsociation, Hoom 174, 227 Monroe Street, HBrook-
Iyrn. N. ¥X. Employment headgquarters for all  North
Amerlean rallpoads,

GOON SALESMEN WANTED for a patented speclalty
selling for #50 and £75; needed In all manufacturing
plantz. May devoie entire or part fime. Some of our reg-
resentatives average 515 a day. Some more. Write at once
to Power Specinlty Co., 240 Fort 8t., Detrolt, Mich.

WANTED—Mechanies to 2ell onr fine llne of Calipers amdl
Levels, Good pay. Address E, G, Bmith Co., Colom-
bia, I'a.

BALESMEN WANTED—Must he experienced =elling
power transmitting, mlll and factory supplies, Salary and
eommission.  Give age, experience amd reference, Lo F.
Grammes & Sons, Allentown, I'a.

£100 PER MONTH SALARY—Pald weekly.
man In each county to represent Hardwsre Dept. Estab-
lished bus=iness. Expense money in advance. The Colum-
bia House, H-T7, Chicago.

Energetle

PICTURES AND POST CARDS.

NONE IMEZEN PHOTO POST CARDS made from any
photograph for 50 eents. Your plotograph returned with
order, Ihflﬁtpﬂld. All work guarantesd. Enough sald. Give
us a trial. Photo Card Co., 385 W. 17th St., Chleago, 111

VOLTMETER, BLUE PRINTS and Instructions for con-
gtracting a portable voltmeter for direct and alternating
ourrent, 20 volts. Price, e (oo stamps). IR, L. Mossman,
Fremont, Oliio.

MECHAXICR, NOTICE—Stevens' Mechanieal Catechism
for Statlonary and Marine Engincers, Flremen, Electrleians,
Motormen and Mechanles in General, only §1, maliled free;
4585 poages; 240 gectional eots amd Hlostrations; also full
Hue of hooks on all trades,  Ceiiteal Stationery and Sapply
Ce., 1150 Market St., San Franclseo, Cal.

BOOKS AND PERIODICALS.

FOR BALE—Engloeerlug Library.
in % moroeeo, Covers completely the tield of Steam and
Electrieal Engineering. 1z im firat-class condition. CoRt,
new, £50, Wil sell for £15. Address T, A, Z., care Pop-
vlar Mechanlos,

Ten wvolumes, hmnd

FOR BALE—A thorongh treatise on Electricity., Covers
entrely electrieily in all braunches, Five volumes, Cost,
pew., £19. Used but short tlme.  Are in fine condition.
Will sell for #.  Address T. F. B., 4106, care Popuolar
Mechanles,

IF IT'8S PRINTED—MacDonald ean supply  it—Domestic
and Foreign publications of every deseription—Plays—read-
lng and recltation books—Dramatle Journale supplied by
malil. *“*Catalogue P. M. rent free.” Chas. MacDonald, 63
Washington 5t., Chieago, I

FOR SALE—Cyelopedla of Engineering.
cal, mechanical. Hound in  three-quarters red morocco
leather., Four volnmes., Cost new £149.  Used but slightly.
Are In fine condition. WIH sell for . Address J. T. H.
4107, eare Popular Mechankes, Chicago, 111

SEVERAL COPIES of “Trigonometry Simplified.” with
pover print=i slightly erooled.  Price, 33c. The Natlonal
Book Co., Cleveland, Ollo.

Steam, electrl-

k1

FitR SALE—Home Law Scliool Serieg, 12 volumes, new.
Wil =ell for $12.  Address 9107, care Popolar Mechanles.

LAUNCH MACHINERY

EASY AND BAFE to operate, therefore NOT ga=ollue,
Dependable and economleal, therefore steam.  Supplied by
Fingh Tube Genepator to o compound engine. Nothing eom-
plicated. Nothlng uncertnin. Light welght and moderate
epace.  Kerozene foel, Marloe Iron Works, N. Halsted
Station, Chleago, I11.

ELECTRICIAN AND MECHANIC—Practieal monthly
magaging for electrical and mechanical students and work-
erd,  Publlshes [lustrated directloms for constracting dy-
nuos, motors, gassline engines, wireless telegraphy, elec-
troplating, electrical wiring, mechanical deawing, using
foals, forniture constrmetion, all kinds of mechanleal work,
Fifty centa vearly; =single copy with book eatalogue, five
cents. . AL Sampson Poblishing Co., § Beacon St., Bos-
ton, Magss.

Please Mention Popular Mechanics
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FOLIh SALE—Engineering Library of twelve wolumes.
Ateam, electrical, mechanical. Bound in three-guarters red
maoroces leather, Cost pew $6).  Are in exeellent econdl-
tion. Used but short time. W z2ell for #1585, Address
P.M. IR, 4105, eare Popular Mechanies.

FORt BALE—*Crclopedla of Modern Shop I'ractlee.”” A
romplete reference work for machinlsts, foumlrymen, ete.
Leather blnding, fonr volnmes, Cost 815, Will sell for
$4. Address P. M,, Box 425, Chleago, 1L

AL LSV A A0 A LETL oV AT  AFASLS A LAY o N Rl

HOW FRENCH PEOPLE MAKE MONEY—From £000 to
2,000 vearly: booklet, J30e; worth $I100; something new,
I'rof. Dupont, ¥. M. C. A., Newport News, Va.

PATENT AND WORKING DRAWINGE—Mechaniceal
engineers with years of experience will develop yonr ldeas
and make high grade drawings. Prices no higher than
vl have been paving for second olags work. Our offfice Iz
in Chirego, ovor work goes everywhere. Address Bl0s,
PPopular Mechanics,

GET A GOVERNMENT POSITION—Our book fully in-
structs how. Failnre if studied Impossible.  Address Frank
E. Pergande. Publisher, Whitefish Bay, Milwaonkee, Wis,

YOUR FORTUNE LIEE IN YOUR HAXD., Read yomr
future with my Fortone Telling Chart., Send 10 eents {or
one, NOW. J. Ceell Nuekole, Covington, Ky,

VULCANIZERS.

BOATS AXND LAUNCHES—We build
Tobias, Sales Agent, Clinton, Mo.

them, w. 0.

YULCANIZING done well and reasonaldy: Do a ponnd
paid for anio tlres beyvoend repaivz; repaired tires for eale.
Vulranlzers—we make a full lHoe of the most lmproved
kinds, Hingle tube amte tires, first quallty, 26x215, ¥0: 28x21,
$10; S8x7, £12; B0xd. B1%: seconds. 32 less each: olincher
tirer, 200 to 50 per cent off D beyele tires, &3 per palr.
Chas, E. Miller, Andersen, Tod.

PRINTING,

ONE HUNDRED vishting eards, 35c¢; 100 hosiness cands,
in leather ease, T0e: envelopes, d0c per 100, All kinds of

printing and emboszing. Stamp for samples and  prices.
H. 0. Graves, Fortville, Tnid.
MISCELLANEQUS. .

NU-CELL. a preparation for renewing old dry batterles.
Lorge package. 15¢ (no stamps).  Address 2291, Popular
Mechanies, Chicago, 1L

MARKE YOUR 0OWN FURNITURE—FEntirely new plan:
massive Misslon pleces perfectly eosy aml simple; faseinat-
ing. work. saving S50 to 60 per cent. Twelve-year-nld "oy
with houseliold tools amd owr patterns (25¢ to £1) can
make i, Handzomely Hlustrated ecatalogne froe. The
Home Furniture Pattern Co., 815 First Nat'l Tank Blig.,
Plrmingham, Aln,

ANTISWEAT for the feet provents scalded feet In Lot
weather., 25¢ coln. M. 0. Box 354, Camden, N. Y

FINE BHAVING OUTFIT FREE—To introdoese onr
famons £33 Norwegian tempered hollow grounmd razors we
will send one English strop, one Freneh bristle brush, an
imported China mug. and one ecake of Willlams' shaving
goanp free, express prepaid, to all who send us 81 for the
razor. Offer good to Heprember 25th. Ecolipse Mifg. Co.,
Doex S0, Craftim, Pa.

NEW INVEXRNTION—-WATER BTILL—Flitz Into any ordl-
nary tem kettle, Guaranteed twn quarts distilled aernted
wnter per hour, Price, $2, Express prepald in T, 8., $2.50.
Clreunlars free, T. Adams= Co,, 305 W. Polk 8t., Chleago, 111

ALUMINTM—T will =sell yon
for aluminum, or

Price, #1,

HOLDERING
formula for making solder
brass, copper of iron to alumioum,
Rochester, Inid.

my oW
soldering
W. O, Lay,

CIGAR DBANDE—Imported direct from Eorope: entiroly
different from  Awmeriean bands; G0 Kinds, all new,
etamped with real gold, heautifully colored. Samples, 10
centd, or 40 centz per 100 (no doplicates), postpald, inelod-
ing illustrated catalogue on profesglonal plate making.
Order quick. Natiomal Selling Co., Allentown, Pa.

MACHINIET AND DRAFTEMAN'E.TABLE, U. B atand-
ard, eteam, gas and water plpe tapplng slees. Flve cents
in stamps. B K. Meyer, Allegheny, I'a.

TOO LATE TO CLASSIFY,

WIRELESS TELEGRAPOAY--The “Exeelen™ detecior
maost sepsitive ard reliable  detector made. WIIl eateh
messages sent out from  statlons  several hundred miles
away. No battery required.  Complete detector by mall,
postpafid, &1.50 Deseriptive  ecireular  free  for  stamp.
Agents -wanied,  Vietor H. Laughter Co., Dept. E, Byhalia,
Miss.

DHAFTING—I make working drawings from  roueh
sketehes. Drafting, detafling and de=igning In all branches,
Address D105, care Popular Mechantes,

SPECTIAL MACHINERY dullt to order: dies and
for eheet metal stamping and forming.
fected. W, E. Villlnger, Willlamsport, I'a.

tnnla
Inventions  per-

PATENTED BMOKELESE GUNPOWDER—Make money
selling it to shooters; perfectly safe. Wrlte for full diree-
tiong for making and loading 1t &1, Addresz  H100,
Popular  Mechanies,

MAKE MOXEY making and eolling patent fire kindler;
starts fire withoul matehes; thimbleful =stares ordinary flre,
IMrecticns, S0e,  Address OL0E, opolar Mechanics. '

145 REGISTRATIONS of mofor vehicles in Nebraska,
Name and address of owner, deseription of machine, mosfled
oit Fecefpt of §l. Address Secretary of State, Lincoln, Neb,

ETCHING ENGRAVING ON GLABS or steel, eomplote
Instrunctions, 25e¢ silver, each; both for 400, Make hig

mooey. A. Hleling, S50 Virginda Ave., Battle Creel, Miol,
"PRACTICAL AMethods of Hardening and Tempering
Steel,”" the only practieal and thorough trentize of this

eubject published, s trouble and time saver for machindsts,
toolmakers, apprentiees, ete. No technteallties, ol len ted
methinds  ar ehemicals; will teach the “‘verlest poviee™
thoronghly; will glve the most expert.  helpfol  deas:
written by an expert toolmaker, with 22 vears of expe-
rlence. Bend 20¢ for a copy. Cllmax Poblishing Cno., $22
At, Veroon, Philadelphia. Pa.

CIIPS FROM MeKINLEY MONI'MEXNT under eonstruc-
thon at Canton, attached to beantlfol view of monument on
sonvenir postal, all for 10e,  Address Crown Bapply  Co,,
1212 Sturk Ave., Canton, Ohio.

HTEEL ETAMPE, DOOR PLATES., SEALS, brass dles,
snwed metnl moncgrams, embossing dies (small sizes, 1tile
prices). Correspondence invited.  John Kiola, (the cheap)
engraver, 30, 155 West Madizon St., Chieago, Tl

TYPE-WRITER—A regular £100 machine in first class
eonndithm for $15. Taken on & debt. Address D50, eare
Popular Mechanles,

BRAZE THAT AXD SAVE §8 Cast Tron, Steel, Copper,
Bandsawsz, Bronze or Brasg with our New Procesa Com-

poand, Sie per 1. By express, with guarantee, Cummings
Componnd Co,, 304 Avery Ave., Detrolt, Mich.
TYPEWHRITERSE—Filve Smith Iremlera, three Reming-
tons, Densmore,  Oliver, two new Buns, never been used,
cheap: ten  miscellaneous muchines, Reasonable. prices.
Wm. E. Davls, Sioux Cliy. [owa.
FOR SALE—TIaper patterns for water motors. Sizes 4

Prices, 25 eonts
Norton, G661 North

Made of galvanized steel.
Chas, (.

to 24 Inches,
o §1, Ilnelnding specifications,
Fifth 8t., Memphis, Tenn.

BE YOUR OWX PAINTER! Book of 31 large samples
of paints and colorg for all parpoeses, with full instructions
for mixing them. Price, 5 cents. Standard Sign Works,
101 W. 18th St., Chicago, L.

FOR SALE—Pope-Hartford Model B, gunaranteed in fine
rouning order, very speedy, at a zacrifice, H. M. Goodman,
Wilmington, N. C.

CORTICITE.—This new Insulating materlal hnz for its
principal component granulated cork, and is ealled *"‘cortl-
clte.”” Tis application is unpllmited, for It will resist the
eold of a Biberian winter and the rays of a tropleal sun;
nlso the attacks of insects, even the white ant bheing power-
less mgalpst it. As a poveomductor of soand it should be
u=eful 1o eliy fats. On boller tubeg and bollers it is sald
to rednee the temperatore of the bofler room to an agrees
ahle one. It iz pot Inflammable, and may be generally
adopted for partitions and linloge of houses. Brirks and
glabs of “ecorticite’’ sre made for this purpose, and can he
sawed and bored like womd., Tt wounld seem to possess gpes-
clal advantages for uke on war ships, taklng the place of
wond as far ns possible,  When used for deadening sound
in floors the cost i abont 21 per square yard, It i the in-
vention of a Portugnese cork moerchapt.

Please Mention Popular Mechanics



What a world of meaning is contained in
that one hittle phrase. If You ever have been thrown
abm]u'tr.l}' Oon YOour Own PEsSources, with no prospect of im-
mediate employment, nothing will slir you 20 deeply as the above
photograph. If you have ever known what it means to haunt the offices of
the big daily papers, awaiting the extra editions containing the daily * help
wanted ads ™ in order that you might be the first applicant for a position, you can
readily understand the hope and discouragement, that animates the individuals in this
picture. This is a scene that is enacted daily in front of The Chicago Daily News offices. From

200 to 500 men and women assemble there every day waiting for the papers to appear with their
long columns of * help wanted ads,™

How easily any one in this crowd could put himsell forever above such a quest for insignificant,
poorly paid positions. The only reason thatit is necessary to race with hundreds of others to apply for
such a position is that almost any one is qualified to fll it and the first applicant will doubtless secure it
It is only positions that require special training, special skill, special knowledge that
must and do seek the man. Hundreds of such positions are advertised day after day and still cannot b
be satisfactonly filled. 'Why not put yourself above the mediocre and qualify yourself for a position of I,.-"{

responsibility and trust where your eamings are gauged by what you know and not by the time
you spend at your daily task.

P, M.
The American School of Cornrespondence is constantly fitting thousands of young men to start life in i

BT
positions where there is an assured future for a man of ambition and brains. It is taking older men A7 Bend me

i ; a 200- pPage

from poorly paid, uncongenial work and placing them where they can secure better pay, better - Jund-boolk
. . o UesCTiDing ove

future, better hours and better work for the rest of their working days. i’ & I_Uu“_m’ II ‘I“ltr’;

? h Interested In th
We employ no agents to annoy you with repeated calls at your home or place of g!.“ course marked “X."
business. We talk to you only by mail. The money you pay us is not used to main-

s " . : : Eleetrienl Fogineering
tain an expensive organization of high priced agents, but is used to give you better oo Mechanieal Drawing

Meshainidil Engines ring
. . 4 Stationary Enginesring
instruction at a lower cost. Structaral Eng.

2 . 2 Arehitesinrs
core o Jmeamative Eng. ey dranlies
= v Hirneinral Deaf. ing Harveving
¥ ... Telephone Praciiee

Telepraphy

s Sheat Metal Pat. D', . Textiles
0 F c 0“ H Es P 0 " BE" c E WGallege: Prep. Course...... Heat. Veat, nad Plumb.

CHICAGO, ILL. Address




AUTOGENOUS WELDING

PURITE PF OCESS

(PATI!HTEHJ

INDUSTRIAL OXYCEN CO., Hanover Bank Building, New York

ﬁwer Problems .

Is it reliable?

Can anybody run it?

Is the running cost low?

Is it safe?

Is it adapted to your purposes?
These guestions are all satisfactorily answered in the

I. H. C. Gasoline Englnes

They are built on correct mechanical principles and only the highest grade mate-

rial and thoroughly skilled workmanship are used in their making. ,
They can be depended upon to respond promptly, with abundant power, whenever

call is made on them. A combination of efficiency, dependableness and durability that
is found in engines of no other make. 8
'

Made in the following sizes:
VERTICAL, 2 and 3-H, P.

REa ey WL S o~ B | D N DO o |

HORIZONTAL, (Stationary and Portable) 4, 6, 8, 10, 12, 15 and 20-H. P, ;’

Call on the local International agent or write the office for catalog. i

~ International Harvester Company of America, 70 Monroe St., Chicago, U. S. A.;;
(Incorporated)

‘@"-\d&i" R Sy e T e e e e T e i e il e -;:L:?m;nam,—_ﬂég'



With all the power to climb hills
and pull through sandy roads.

THE MERKEL STANDS SUPREME

Its gualifications comprise SPEED,
CONTROL, WEAR, CAPACITY, EASY
RIDING, ABSOLUTE RELIABILITY and

LOWEST PRICE of $185.00
IT'S GUARANTEED!

The Merkel 3 horse power machine is
able to stand the hardest of use and we can
prove it.

MERKEL MOTOR CO

1122 26th Ave. Milwaokee, Wis.

Utica Giant Button’s Plier

The strongest, the handiest, the most
powerful and the easiest cut-

ting tool of its kind.

Can be used as a pipe grip, a flat-nose
plier, and a wire entter. It has four
wire cutters, two of which are so
designed that the wire is held be-
tween the jaws after cutting.

A Handy

Plier

That TOOLS
Everyone OF QUALITY
Should ARE STAMPED

Have G e
TRADE MARK
Only the genuine
bear this mark. It’s
a guarantee of quality

Wirite far ¥ "rllﬁ'l"\-fl.
ol o -'!"rI:'I'.

UTICA DROP H]RGE & TOOL {ll]

e . . A T 2 P ) -

Hot Weather Comfort

May bz easily obtained by scre~ing
Lo auy handy waier langet in your
hall, kitc ﬁrlhmdrmm a

Warner

Breezer Water Fan.

This is run by the water Y

fiom any regular faucet

and revolves as fast as -

5,000 revolutions per minute, '

creating a delightful, cooling and | l

penetrating current of air which

may he thrown in any direction. The

“‘Little Breezer" cosis nothing to operate,

never gets out of order and will make the heat

bearable wherever used. Furthermore, it is

:lhe Itd:we;t priced good cooling fan ever pro-
uced. rice complete, ready to

attach to faucet, only . . 33-00

We ship at once.
Remit by check or money order to

Motor Co.

Inc.

Dept. |4, Flatiron Bldg.
New York City

Ara you Interested in
Automobiles?

Tf you nre, an enrly porchaze of
the 1867 adition of ""Homaxe' SEir
Prormciens Vemcees' will Jrove B
poonl invastment,

Thiz work i85 pow the secepted
stansdurd on the practical caro and
mnnagement of notor gars—ox-
plainimg the principles of cone-
struction nnd oparntion in o cloar
mndl lyalpdul way, and Tully illus-
trated with many dingrems snd

drawings

The presontation of ssbfects has
lesian detérminod by ¢onsideration
of the nesds of the man behind
tha wheal It {5 clear mpd con-

risp in its treatment, and compro=
han=ible to the most | nexporicpesd
suternobilist, at the suone tine it
is #0 thoreugh thal the expert will
lenrin mueh from it paaes

Thie pond I-m k will ba sent 1o

ank n ||r-'--= in the warld,
ru'-l:| Id, upon receipt of
o duollars, or i desie- o

e, ‘-HJ he sent om

npeprovnl o bo e )\
for alter exXwmiai-
tuatioa

Coptaing M3 pagee,
over 40EF  disrains
nnd Hlustrations,
printed oo fine
pPrpoer, side G¥jxEly
faches, with gener-
mr sly ppound hinvding
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