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THE

ALTON
INVERTED
LIGHT

IS COMPARABLE
ONLY TO THE

SUN

IN

BRILLIANCY

WHAT OTHER LIGHT,
GAS or ELECTRIC, GIVES

300 CANDLE POWER
AT A COST OF

23z FEET OF GAS
PER HOUR ?

DELIVERS THE LIGHT
WHERE YOU CAN
USE IT

PERFECT IN CONRSTRUC-
TION and MOST DURABLE

Complete for

$1.50

Agents Wanted in Every City

EVERY LIGHT GUARANTEED--WRITE FOR ONE TODAY

ALTON MFG. CO.

11 East, 22d Street. New York

Founded by Mathew Carey, 1755
A Howse in touch with Three Centuries,

The Pioneer Industrial Publishers of America

HENRY CAREY BAIRD & CO.

Industrial Publizhers, Booksellors and Tmporters,
810 Walnut St. i Philadelphia, Pa., U, 8, A.

f# Our New and Revised Catalogue of Practical and Sclien-
tiﬂc_Bnnla, 94 pages, vo (Mar, 1, 1807), Catalogone of Chem-
feal Technology and General Chemistry, July 1, 1406(New and
I’ p-to-Date); a Catalogue of Books on Me urgi,, Mining,
Prospecting, Mineralogy, Geology, Assaying, Analysis, ete.;
a Catalooue of Books on Steam and the Steam Fogins, Ma-
ehinery, ete. ; a Catalogue 0f Books on Sanitary Sclence, Gas
Fitting, Plumbing, etc. ; and our other Catalogues and Cir-
calars, the whole covering every branch of Sclence applied
to the Arts, sent free and free of pnetage to any one in any
part of the world who will furnish his address,

A Great Repository of Practical snd Sciestific Information
Umne of the Fullest, Freshest, and Most Valuable Haned-
Looks of the Age. Indizpensable o
ey Practical ;{fﬂﬂ
EIGHTEENTH THOUSAND
Price, $2.00
Free of Postage to Any Address in the World

The Techno-Chemical Receipt Book

Containing Several Thousand Receipts, covering the Lat®
est, most Important and most Useful Discoveries in Chemical
Technology, and their Practical Application in the Arts and
the Indostries. FEdited Chiefly from the German of Drs.
Wincklar, Elsner, Helntza, Miarzinski, Jacobsen, Koller and
Hienzring, with additions by Willlam T, Branntand William
H. Wahl, Ph D. (Held.), Secretary of the Franklin Institate,
Illusteated by T8 sngravings, over 500 pagea, 1m0, elegantly
bound in scarlet cloth gllt, closely printed, containing an
Immenss amount and & great variety of matier.
Price, $2.00 Free of Postage o Any Address in the World

A cirewlar of 32 pages, showing the full Table of
Contents of this im nt book, sent by mail free o
poatage to any one in any vart of the world who will
Turnish his address.

HENRY CAREY BAIRD & CO.

Industrial Publishers, Booksellers and Importers,
810 Walnut Street, Philadelphia, Pa., U. 8. A.

There’s Moneyinitfor YOU

Our New American Book

HOW TO MAKE

Alcohol

and Denature It
By F. B. WRIGHT

FROM MOLASSES, BEETS, POTATOES, CORN,
RICE AND SIMILAR PRODUCTS

A pnlftical hand-book on the subject, and is fully illus-
trated with original drawings of the necessary machinery.

Chap. CONTEMNTS:
- Aleohol, its various forms and sources.
Mashing, cooling and fermentation in general,
Distillation, simple forms of stills, the production of
Aleohol from wine.
M:ltinT.
Aleohol from Potatoes, mashing, fermentation, distils |
jations.
Aleohaol from Grain.
Alcohol from Heets.
Alcohol from Molasses.
Denatured Aleohol: Commercial uses.
10. Aleoholemetery. Index.
The New Free Alcohol Law and Government Regulations.

Send $1.00 NOW
SPON & CHAMBERLAIN

123 F. M. LIBERTY ST., NEW YORK
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1806 Popular Mechanics, 1s now ready and will be
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are accurate time and labor saving devices for meeting
mechanical needs—:Lort cuts through mechanical difficulties—they are recog-
nized by amatzuz and professional mechanics as the standard for accuracy,
workmanship, design and finish. Send for free Catalogue No. 17AP, of the
largest line of fine mechanical tools.

THE L. S. STARRETT CO., ATHOL, MASS,, U. §. A.
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What i1s Rooting Tin?

How 1s it Made?

As a Property Owner or Architect did you ever ask
these questions and receive a satisfactory reply P

We know there are many men who would like some definite information
along these lines, and have, therefore, compiled a book entitled *‘From Under-
foot to Overhead,’’ which carefully describes the process of making Roofing
Tin from start to finish. The information it contains is invaluable to you if you
are interested in building, and we will promptly send you a copy if you will write
for it and mention this publication.

By using any of the Brands shown below you can procure the very best pro-
tection from the elements. These stencils appear in the corner of the sheet, and
you will notice the amount of coating carried per box of 20x28—112 sheets is
clearly shown. This protects you from substitution—a point which we believe
you will fully appreciate.

0 N O
&‘m u"ﬁ_ &"’" =
s AAAAA. G & AAAA
40 POUNDS COATING 35 POUNDS COATING
AMERICAN AMERICAN
NUMETHODD NUMETHODD
B D
40 POUNDS COATING 30 POUNDS COATING
o 32 POUNDS COATING
chN OLp N OLp
& ", »
& AAA % & aa K
30 POUNDS COATING 25 POUNDS COATING

AMERICAN SHEET & TIN PLATE
COMPANY
1406 Frick Building PITTSBURGH, PA.

This One

LA AR
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Publisher’s Announcement

The publisher of Popular Mechanics takes pleasure in announcing
that with this issue its circulation passes the 100,000 mark. This circulation
is the result of steady growth, and has been accomplished in five years with-
out the use of premiums to subseribers or other temporary inducements.

It is due in large part to the kind words its readers have spoken to
their friends and acquaintances, and the publisher takes this occasion to
express his grateful appreciation.

The attention of prospective advertisers is called to the policy of this
magazine in accordance with which the publisher waives all claim for pay-
ment of any advertisement appearing in any issue where the number of
copies actually printed and circulated is less than the number printed on the

front cover page.
H. H. WINDSOR,,

Chicago, March 20, 1907, President.

WILL GET THIS FINE HOPKINS & ALLEN

= AMERICAN MILITARY RIFLE

22 Cal.
Long Rifle Cartridge

N e With Adjusiable Leather
Sling Strap and Field Cleaning

Outfit Complete

S

Do yvon know what President Roosevelt
and Lord Roberts have said about our young men
learning to handle a modern military rifle—Young men everywhere are
taking up the President's advice and trying to get hold of a military gun,

DESCRIPTION : This HOPKINS & ALLEN AMERICAN MILITARY RIFLE is the very rifle you've
been looking for. It is modeled after the Krag-Jorgesen and English Military rifles even to sling strap
and swivels and adjustable military sights. The rifle is 44 inches long, with 30 inch military barrel and
military stock of finest select English Walnut with real English military Pistol grip.

ACTION is the approved military bolt pattern, with slde ejection and patent release spring which enables you to remove
bolt in an instant to clean barrel —or, if desi-ed, to disarm the gan in ease of caplure by the enemy. SIGHTS are
improved military patiern scaled up to 200 yards and furnished with graduated wind gauge. BAR ,EL is made of fine high power
rifle ste:|, calibred for 22 long rifle cartridges talthough 22 long or short can be used) and rifled with our new patented im ¥ oved
increase twist. STRAP isof touzh strong bull's hide leather with brass military clutch and eatch tutton. MILITARY BUTT
PLATE has regulation trap-door and cell containing complete cleaning outfit, the same as a regular army gun.

This in the firsi real Milliary Rifle, in 22 Callbre, manufetured by an American Firearms Company, and
its splendid high-grade fe otures and renl military appearance will make It popular wherever o rifle is ased.
IF¥F XOT FOUND AT NEAREST DEALER'S WRITE US DIRECT. FPOR 812 WE WILL SEND RIFLE, STRAP
AXD CLEANING OUTFIT COMPLETE. AND GUARANTEK SAFE DELIVERY AND COMPLETE SATISFAC-

TION IN EVERY HESPECT.
Write for pur mear © Gun Gwide and Cutalogue  for 1007, FREE—the most saiis-
Jactory and inderesting @roorms eatalogwe isewed e Ameries—afers (ke best prices amd
maaf comipdele lime, Wrire roilog.

(hives pou erpert kmowiedoe of every Hed of Arearm.

v seme THE HOPKINS & ALLEN ARMS CO.

Adjuster,  Bet-Serew Grip Dept. 32 Norwich, Conn., U.S. A, Miitary Style Bolt Aetlen
Ao asls s the

. Fﬂw: Adjn d‘“"ﬂ’m LONDON OFFICE: Finsbury Square, London mq;w ""ﬂﬂhm‘dm
enrat-ly B 200 pards and Largest Mfrs. High Grade Fopular Priced Firearms in the World parrel or disarms gun In case

B0 paflelr nrfodl melxlly. Mfre. Hopkins & Allen 16 Shot 22 Cal. Military Repeater ot rnplare,




POPULAR MECHANICS ADVERTISING SECTION

S il

397

The Mechanical Advantage

Of our pan construction is of greater importance than its absolutely
mud-proof feature. Ends of two halves of lower pan accurately
machined, bolted together and outside edges, inside bolt bores, upper
case surface and journal bores, all machined at one setting. Result,
perfectand permanent alignment of three vitally important points. The
mechanically right Mora motor with its marine type bearings

(original with us) is builded right from the bottom up. It's the
mechanism that made the

Mora Roadster

MECHANICALLY RIGHT.

FAMOUS IN A YEAR—Through sand and mud, rain or shine, winter or summer as operator wills, without
missing a eyllunder or breaking an Important part, is what Mora Roadsters are dolng for their fortunate owners.
Mora R ster, Model B, is convertible to four passenger surrey at will, by removal of torpedo back, which
takes about ten minutes’ time. An ideal car when you want “them to go with you or you want to go * alona™
and get there and get back.

EPEGIFICATIDHB—-FWIEEIIDMI vertleal englne, 24-horse power, water cooled. 98-inch wheel base;
a2-inch wheels, Weight 1700 po 4. Entirely mud prooi‘. Price $1500. ﬂurr&y seat, £125 additional.

MORA MOTOR CAR CO., **giii=t" Rochester, N. Y.

Works at Newark, New York 3

Ploagsoesn Woartiaes Ponsidiae Wenhainiog




Pushes farther and faster than any other bicycle

—and shows 27.9% Ecss ressure on the bearings than any
ordinary Bicycle. est mathematicians in the United
States say so. Send fnr “THE THREE REASONS,”” and if
YOU ecan disprove their figures, we will give you $500 and a
Racycle—Free.
On the Racy- - S *
Mr " S wal thﬁdegxgh:ﬁ =2 Nagrez om0 37 [oF
of wheeling are best enjoye ravels farthest wi nks L
least foot gﬂ“ er, o 6*3 %ﬂ%t@ﬁbﬁﬁﬂug‘%ﬂuﬁ
We make no cheap Racyeles, but you can get YOURS -ﬁrﬁ- By fo Caerde Loed o0 Crer Clilet

cheap Ly securing us an Agent. Beautiful 1807 Catalog v i s
and D'Iha Three Reasons™ mailed for 2cstamp—SENT i ﬂ;ﬁf'r%w & m"‘.‘;; ‘;‘gf e

FREE if you mention this publication. _ _:ﬂ' 2 "
THE MIAMI CYCLE & MFG. CO., MIDDLETOWN, OHIO, U. . A. E §00e CH, W hedlsron e

$4o MOTOR CYCLE

Ii!

No one can give yvou finer
Mechanical Engravings %

Than those we are daily producing
for a Hundred Satisp.ed Customers.

We have the largest line of New and
'I...sed Motor {}t]n! Parts and huppliﬂ
in the country, at the lowest pnc“
Every machine is guaranteed We Blg

ihar{m‘;uul and only exclusive Motop
% Cycla houso in the world. Send fo,
j our 1907 Catalog. Hepairs & specialty

HARRY R. GEER CO.,
I Our drawings are made §t. Louis, Mo.
from blue prints or the
article itself and are per-
fect down to the smallest
detail, Our engravings
are clear, distinct, clean
cut. Deliveries are made
promptly and our prices
| are lower than you would

expect to pay.

Latest achlevement—mile race at Ormond Beach, Fla.,

in 4645 see, Ouor machines hold all !mpnrtant ramrds
I}I'lllhlﬁ and single Motorcyeles. 244 to 40 H. P. light welght
motors.  Send stamp for eatalog .

G. H. CURTISS MFG. CO., Hammondsport, N. Y.
—

B ﬂllTllll GYCLE OR LAUNCH

Send us a sample
order. At least,

:
' L ]
write for samples — at SMALL COST by using ons of
We make all the Engravings used in this Magazine : o st P ot Mot o
Sk gy e e
CRESCENT ENG RAVI NG CO ] R .:; kR 'Il::-rllgaft;rl:!tn!uéuu * -

& as os 2 STEFFEY MFG. CO.
341=349 So. Clark St. - ot Chicago B i G bzt

THDFIOUGHLY RELIABLE
Adapted for Pleasure and Utility

Will run faster than an auto and cost of maintenance
a trifle.

GELIVERY ATTACHMENT in daily use by leading business |
Ji houses—A TIME AND MONEY SAVER. x

SIMPLICITY OF CONSTRUGTION AND FINISH UNEXCELLED. WRITE FOR QAT&LOGUE

Fowler-Manson-Sherman Cycle Mfg. Co.

Clijton and Fulton Streets, CHICAGO, ILL.

lonmens Wontinss Prnaular Wonrbhandnos



GRASPXOUR Oppt

€. The above illustration shows the Lake Front of Chicago as it is to-day. Only a short time ago the entire strip of
ground could be bought for a few thousand dollars. Think of the immense opportunities in a country where such
tremendous changes are possible in so short a time. €. What are you doing to improve yourself? 1f you are an
engineer, draftsman, mechanic, or merely a young ambitious man who wants to go ahead, this is your chance.
The trained specialist must keep up-to-date in his profession. He must be thoroughly conversant with the latest methods
and ideas. He cannot stand still and succeed. To such a man the

CYCLOPEDIA of DRAWING

will be invaluable. Comprising 4 volumes, gach nearly one foot high, it crams into its 2,000 pages of instruction
matter more real, practical, sound information than was ever before put between the covers of any book on Drawing.

It is a complete, authoritative reference library for the Technical man who wish:s to use it for consulting purposes, or
to ' ‘brush up’’ on his weak points.

1t is also thoroughly practical for home study work in Drawing. Ewery charter is complete in itself, every subject
is thoroughly analyzed, disseeted and discussed by competent authorities. It is entircly free fro.a purely technical descrip-
tive matter so easily misunderstood by the layman, The books are compiled fr  the repr amtati’. instruction papers of
the American School of Correspondence. ‘To introduce the uc!_:ml’s courses, for the next di s onuy, we are making

"™ HALF PRICE OFFER

SEENT ABSOLUTELY FREE FOR EXAMINATIOHN

Merely ask us by postal card or letter to send you a set of the books by prepaid express. Study them carefully. If
vou are satisfied that you can get $12.00 worth of information out of the books, send us §..00 within fi. . days and $2.00 a
month thereafter until you have paid $12.00, THE REGULAR PRICE 18 $24.00, otherwise notify us to send fir th- books
at our expense. You do not risk a penny on the transaction.

The man who is dissatisfied with his present position, salary or surroundings can use this advertise-
ment asa stepping stone to a career embracing better pay, better future, better hours, better work,

SOME OF THE CHAPTERS

Mechanical Drawing—
Lettering—Geometrical Draw-
ing—0rthographic Projection—
Intersection an d Develop-
ment—Ilsometric Projection —
Architectural Lettering—Ren-
dering in Pen and Ink—Archi-

SOME OF THE CHAPTERS

Intercolumniation —Supers
position of the Orders—Work-
ing Drawings—Machine Draws
inga— Cams — Belting — Gear-
ing — Shop Drawings — Draft-
ing Room Organization — Ma-
chine Design=—Friction and

tectural Drawing —Rendering [ 2 ubl; ST 4N Lubrication — General Draw-
in Wash — Exhibition Draw ! Rublishad by f i Pull Shat Ti
— Exhibitio aw- e g — Pulleys — Shafts — Tin-
ings— Free Hand Drawing— el AMERICAN SN smithing—Sheet Metal Work—
P::r;pe_cﬁ:!e Drf.-_-.'ina —rl:!@.nea wr S SCHOOL - gahlﬁs ‘—;“Prkobltgls for [._lllr_lht;
of Projection—Lines o eas- el ! auge Work — Coppersmiths
ure—Vanishing Point—Parallel = of e FProblems—FProblems in Heavy
Perspective — Shades and Y CORRESPONDENCE P Metal — Skylight Work—Roof-
Shadows—Use of Auxiliary | CHICAGO ing—Cornice Work—Miter Cut-

Planes—The Roman Orders— ting—FProblemsin Mensuration.

Printed on best quality
paper.

Handsomely marbled
edges.

Half red morocco leather.

New type—gold stamped.
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WHAT’S MOST IMPORTANT?

In connection with the fartenings you make to Brick, Stone, Tile and Masonry?
The time and trouble such fastenings require to make?
The size of the hole required for insertion?
The appearance se and fin finish of the fastening, once made?
The reliability and permanence of the fastening?

THE STAR EXPANSION BOLTS AND ANCHORS.

AT ARIERPFRAMSIONI

BIOWE s i

B Rk

SAVE 50 PER CENT

The time and labor because it requires the smallest possible hole for insertion—for this

same reason it makes the cleanest, most finished job.

WOULD U. 8. GOVERNMENT

ENGINEERS USE STAR BOLTS

EXCLUSIVELY UNLESS THEY INSURED
ABSOLUTELY DEPENDABLE FASTENINGS?

Write for Samples and Catalogs.

STAR EXPANSION BOLT CO., """ yorln

MR. REPAIR. MAN

Youare blind to your
own interests if you
fail this Spring to
install on2 of the
famous

IDEAL LAWN MOWER GRINDERS

and sharpen your Lawnmowers in the oonly up-to-date, rapid,
accurats and scientific way. The 1907 model {8 now ready and
eontains faatures that make It osefol the year round. We
can't bagin to mentlon them hers, buta po will bring full
description price, etc. Ask your jobber about this mac

The Root Bros. Co., Sole Manufacturers
PLYMOUTH, OHIO

The New Universal Square

T ———
is proving itself sure to become the Standard Tool of its kind

e BITe T51+

ERE
0000000000000

i3 il]._l.i]:l.i'!ilj LR

i h
?O

Made in three
K. 6— 6 I
Slm.% Ko, 10— 10 in,
No. 13—13 .
The only kiek
coming on us is
that wedid notfill
orders Asrnmptlr
We did pot ex-
Rm.t &0 heavy a
and. It was

+» mot our fault.

{M have tried to
is too] from your

ﬂHlHI-' and become discou rugad
becanse he one whocould not gat
his orders for them, we adviza yon
that this condition has been ovar-
come by our bullding a large country
factory, where thay are being made
Eilﬂm thoosand, and every order is

pped promptly.

If your dealer cannot get them now, write direct

DUBY & SHINN MFG. CO., Inc.

Home Office and Works: LONG BRANCH, N. J.
EBranchport Station

Please Mention Popular Mechanics




POPULAR MECHANICS ADVERTISING SECTION 401

W} LTER
‘SUPF L"".r'

s I___mﬂ

"” ﬂ We Absolutely Gunrantee W %
Every Kewanee System of
Water Supply to Give Satisfaction

When you purchase a Kewanee System of Water Supply, we fully grearan-
} Jee it to give you a sirsi-class wwaler sugply, to create sufficient pressure for
ampic fire protection and fo do all we CLAIM for it
The successful uparaumlr of ?rurhm Kewanee Systems prove that they
B.l:t:ﬂ lish thing we claim for them
& guniaibec System of Water Supply to be the most efficient,
most :mmic;[. mm compact, most convenient.
We graraniee each Kewanee System to give you a supply of aerated water
at ail times, delivered at an even femperature during all seasons,
We guarantee every Kewanee System, with ordinary care, to fasf a {ife-

timic,

We guarantes against freezing, leaking, ad!:adng constant necessity for cx-

pensive repairs and other annoyances common in of water supply.
We guaranice that the Kewanee System will not dts:lizura your pro-

perty in any way.
Wu,mranjrc the Kewanee System to be ransrary and absolutely safe,

We offer the services of our Engineering Department free of charge
in solving any problem of water supply for City and Country
Homes, Farms, Public Institutions, Office Buildings, Manufae-
turing letﬂ Villages and Smlll Cities,
Our :ntslo:. 4, te on why the Kewanee System ls so satisfac-
tory and why we are afle to make such a broad guarantee,

KEWANEE W/..TER SUPPLY CQMI‘ANY,

- _‘.f'

whieh offers

The Navy, =y i

ments for men

with mechanieal trades. Speecial training schools

provided for Electricians, Machinists, Carpenters,

Plumbers, Painters, SBhipfitters, Blacksmiths, Hospital

Attendants, Musicians and Clerks, besides Training
Stations for the Seaman Branch.

The pay in different trades ranges from $25 to #70
a month, which is increased by allowances for econtin-
uous serviee, good conduet, extra duty, ete. Every
recruit supplied with a $45 clothing eutfit free; food,
lodging and medical attendance in addition to pay. $5
a month increase on first re-enlistment, besides con-
tinuous service and Honorable Discharge money.

Age limit for mechanies, 21 to 35 years; men be-
tween 17 and 25, without a trade, can enlist as Ap-
prentice Seamen and be trained for the duties of Sea-
man, and the lower ratings of the Artificer Branch.

Only American citizens of good character accepted.

For further details apply at the nearest Navy Re-
cruiting Station, or address

BUREAU OF NAVIGATION

NAVY DEPARTMENT, WASHINGTON, D. C.

Petty Gilluer .HFimt Clags,




ADMINISTRATION AND INSTRUCTION BUILDINGS,
OCCUPIED ENTIRELY BY THE I. C. 5.
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The Business of
This Place is to

Raise Salaries

That sounds queer, doesn’t it? And yet there is such a place in reality—The International
Correspondence Schools, of Scranton, Pa., an institution the entire business of which is to
raise, not merely salaries—but yowr salary.

To achieve that purpose the I. C. 8. has a working capital of many millions of dollars,
owns and occupies three large buildings, covering seven acres of floor space, and employs

700 trained people, all of whom have one object in view—to make it easy for you and all
puuth pnml men to earn more. IT'll]} then—tke business of this place is o raise salaries.

For a Good Salary

IF:J-"J'.'HfrH iy l"l‘."!JUT"l.!ﬂLIL:iHLdl "T:d.i:il'li_‘-u In lgub 3376

students so reported. These students live in every

section. Right in their own homes, at their present

0Tk . C. 8. goel 7 i 3 g :

work, thel I.C .5 goes to {J:r t, trains them to Here isa list of good positions. Select the one

advance in their chosen line, or to prﬂﬁtﬂhl}' you prefer, write n postal to The International
Correspondence Schools, Box 872, Scranton, Pa.,
and ask how you can qualify to fill it ata
good salary.

change to a more congenial occupation.

The same opportunity now knocks at your door,
What are you going to do withit? Are you going
to lock the door in its face and lag along at the

Be sure lo mention the position wou prefer.

same old wages, or are you going to open the door gfﬂmﬁﬁmf éﬂi[’lﬂ:fﬂhrﬂ:?n;?
and give the 1. C. S. a chance to show you? Per- Advertisement Wilter Mechan. Engineer
haps you don’t see how, but the L. C. S. does. %5',"*1 f-'.-i,lljl_"-'*r'rilcr Eurycvnr. :
That 36 ite business—/o 7aise your salary SalauDman  Sblesie Dayiu

Here is all you have to do. From this list select E!”_’I"S‘““f_ Building Contractor
the position you prefer and notifyv the I. C. 8. by C;.:':.“-Ifll"r":c 2:;{:::::‘. i
postal or letter. It costs you nothing but the stamp Textile Mill Supt. Structural Engineer
to learn how the L. C. S. can raise your salary. Electrician Bridge Engincer

s Elec. Engincer Mining Engincer

Mechanical Draftsman
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ELECTRIC LIGHTED BREECHES BUOY

First Improvement in 100 Years

Few people are aware that the
breeches buoy emploved by all life-sav-

ing stations the world over has been in .

use for 100 vears: and no less surpris-
img is the fact that until now no 1m-
provement in its construction has been
made in all that time. When the life-
hoat cannot go out, a light line is shot
from a cannon on shore over the wreck,
where it is seized by the sailors who
use it to draw out a heavier line which
i= made fast to the ship. On this line
the breeches buoy iz drawn back and
forth with a light line, the ontfit be-
ing suspended from a trolley which
travels on the big rope. The buoy con-
sists of a cork round life preserver to
which is attached short breeches of
stout canvas—hence the name. One
passenger can be taken at each trip.
Inasmuch as reseucs with this appara-
tus are most often made at night, great
difficulty is experienced hy the crew
on shore in knowing when the buoy
has reached the ship, or is loaded ready
to return; and frvqurnth passengers
are nearly drowned in the waves hy
being stopped after getting a few yards
from the ship. FEven when the men
on shore keep pulling, the occupant is
tossed up, hiz head striking against
the heavy iron trollev.

The new deviee has an air cushion to
protect the head, and a box containing
an electric battery which will burn for
24 hours. Water or wind has no effect
whatever upon the lights, which are the
important improvement making sig-
nals possible for the first time. There

are three bull’s-eve lights; a white one
shining down on the breeches buoy;: a
ereen light burns on the sea side, and
a white light shows on the shore zide
<0 long as the buoy is empty. The

Crurtwy American Eiipduliar

Latest Style in Breeches Buoy

moment a person gets into the breeches
the light automatically changes to. I"'E'Il
which is the signal to “haul away.’

The apparatus u]n: h has been tested
with great sueceess, is the invention of
a Captain Dalton, nl' Cape Cod, an ex-
pert In life-saving work, and iz the re-
sult of a wreck two vears ago in which
every person on hoard the ship was
lost. Tt has been adopied by the T, 8.
Life-Saving Service,
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STRENGTH OF TELEPHONE
WIRES

In switching some freight cars on
to a siding at North Haven, Conn.,
the brakes failed to work and a car
ran off the end
| of the track and

| erashed through
a big 50-1t. tele-
phone  pole,
breaking it at
the ground and
| at a point 25 ft.
high. For a few
moments  that
part of the pole
left swinging in

the air danced
up and down
like the bobber
on a fish line,
and threatened
to bring down
the line. 'The
wires  however

proved equal to
the strain and
for several days
the unusual
gight was a curi-
ogity to hun-
dreds of people. After breaking the
pole the car went on and stopped
right in front of a house, which
would surely have been “rvf,k{'d but
for the fortunate location of the pole.
The owner now thinks telephone poles
cood things to have around a man’s
house. The picture is reproduced by
courtesy of the American Telephone
Journal, from a photograph made by
John Putnam.

“Swinging in Mid-Air**

———

ATLANTIC OCEAN TRAFFIC

During 1906, there were 1.097 land-
ings of trans-Atlantic liners at New
York, bringing to thiz side a total of
1,159,551 passengers, and for the first
time exceeding the million mark. Of
these pasgengers 218,720 were cabin
and 940,831 Eiemdge The latter
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figures are especially noteworthy in -
view of the now stringent immigration
laws, and absence of rate cutting on
the Atlantic.

There were 15 gteamship lines whose
vessels averaged over 1,000 passengers
per trip west during the entire year,
while certain favorite lines averaged
over 2,000 passengers per boat per tnp

e TeR. oo, cEEmsr-

LIPTON’'S NEW 50-HP.
BOAT

MOTOR

Sir Thomas Lipton has just received
from the builders, White Bros. of
Southampton, England, a new motor
boat, which he has named “Britannia
‘1. She 1s 50 hp. and has a speed of
14 knots which can be maintained in
the roughest weather or any kind of a
heavy sea. She is 55 ft. long and has
two G*F}ll]](]ﬂ 50 hp. motors, turning
twin screws. The motors are built by
the Britannia Engineering Company,
of Colchester, w Lo de Elgﬂ(‘[‘l the above
arrangement to eliminate all vibration.
Sir Thomas’ new boat is probably the
smoothest running motor boat yet built
for one mnot equipped with electric
power.

The saloon is a handsomely fur-
nished apartment, with ceiling high
enough for the tall owner to move
about  without stooping. Pantry,

**Britannia No. 1''—50 Hp.
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kitchen and lavatory are located near

the saloon. Under the forward deck,

i the engine room are two folding

beds for the engineer and assistant.
aid

BUTTON OPERATES

MORRIS CHAIR

PUSH

The latest ease producer is a Morris
chair which tilts backward or forward

as much or little as desired without
getting up to set the rod. In fact
there is no rod, but instead a series of
stops controlled by a push button. You
simply touch the button and the weight
of the body carries the back to any
angle wanted; sit up straight and
touch the button again and the chair
straightens up at the same instant.

i .
L

LEARN SPANISH; NOT GREEK

Spanish is the language of com-
merce in the Western Hemisphere,
hence a young man had far better learn
Spanish than Greek, unless he intends
to devote hiz life to study, in which
event he would master both,

The commercial possibilities of the
immediate future with the Latin speak-
ing countries which are just coming
as purchasers into the markets of the
world, are beyond compute. Spanish
is the most useful foreign language a
young American can learn. Not only
is it essential to a traveling represen-
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tative or resident agent in the Latin-
American counfries, but there iz a
great demand at home for stenog-
raphers, correspondents, and export de-
partment clerks and managers, each of
whom are able to command very much
larger salaries by reason of their
knowledge of Spanish, than is paid to
corresponding positions in the same
establishments to their English speak-
ing and writing employes,

The Latin countries will be slow to
change either their custom or lan-
guage, and if we are to do business
with them we must learn their lan-
guage ; not wait for them to learn ours.

—_————

SPORTSMAN’'S PORTABLE BED

A bed 6 ft. long and 28 in. wide,
made of canvas and collapsible metal
frames, and weighing only 6 1b. is now
available for campers. The entire out-
fit folds into a package only 14 in.
long, which can be packed in a trunk

Shuts out Insects and Rain

or slung over the shoulder. The bed
proper does not touch the ground, and
a light wire frame supports mosquito
netting, which shuts out all inseets, or
in event of cold or rain a blanket or
canvas may be used as a roof. The
bed ean be set up or taken down in a
few minutes,

A clearing house to look after the
2,000,000 freight cars of leading roads
will be established at Chicago.
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RAILROAD HAS 72 PER CENT GRADE

e s W
R LT S R ST

Incline Plane Railway—Capacity 25 Tons

At Weehawken, New Jersey, there load of 50,000 Ib. are used on the line.
is one of the queerest railways ever These cars are operated by 300-hp.
built. It iz a 300-ft. incline with a eleetric motors and make the ascent in
grade of 72 per cent, Cars 20 ft. wide one minute. Both passengers and
and 40 ft. long capable of carrying a vehicles are carried.
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MODERN DIVING BELLS

A Submerged Workshop—Contains Several Men—Built of Strongest
Steel

[ For the facts and photegraphs used in the
prepavation of this article the editor is in-
debted to Messrs. Siebe, Gorman & Co., Sub-
marine Enginecrs to the British Admivaity el
War Office.]

In this country we are aceustomed
to think of the diving bell as a relic of
antiquity dating back, as it does, sev-
eral hundred years from our first book
in physice. Our submarine work is
Jone by divers clad in armor and hel-
met, but in other countries the modern
diving bell finds frequent use, and has
been brought to a remarkable state of
efficiency.

The early diving bells were formed
of wood bound with iron hoops like a
barrel. They coule. go down only to
moderate depths and remain but a
short time, “as the air contained was
about GO gal.” When this was ex-
hausted the diver became insensible
and, il not drawn up and released, soon
died. At 33 ft. the pressure half filled
the bell with water. About 1720 the
first improvement in air supply was

Double Bell for Japan

=

Single Diving Bell

made by Dr. Halley, sec-
retary of the Royal So-
ciety, who with four oth-
ers descended to a depth
of 60 ft. and remained
down one hour and forty-
five minutes without dis-
comfort. He arranged a
number of easks, coated
{ with lead to sink them,
“each containing 36 gal.
of air.” These casks one
sl at a time were drawn
8l down by a rope, and the
air they contained trans-
ferred to the diving bell
by means of a leathern
| hose. The hot air in the
bell was released through

a small valve at the top.
In 1778 the first use of an



Interior of Air-Lock Diving Bell—For
Qibraltar

air compressor on the surface to pump
air down to the bell was successfully
employed at Hexam Bridge, E 11“‘11-11]{‘1
where two men re mmnorl umler wate
for hours at a time. The diver’s dress
and helmet was invented in 1820.

The modern bell iz of two types—
the “diving bell,” which can be let
down from a docl: or float, and the
“air lock,” which iz built into a vessel
spec jally constructed for the purpose.

The m:lman diving bell measures 8
ft. long, 6 ft. wide m:l 5} ft. high in-
side, lt is a steel box open ::f the
hottom, with heavy glass bull’s-eye
windows to admit light through the
top. To it are fastened four chain
slings which terminate in a single
chain with which the bell is lowered
and raised. Every possible precaution
and test is applied in the making of
these chains. From the center at the
top stretches the air hose and telephone
and electric light wires extending to
the air pumps above. Within the bell
around the bottom are the blocks of
cast-iron ballast, seats and footrails for
the divers, and shelves and hooks for
tools. A chain hoist hangs from the
center of the ceiling, while the electric

POPULAR MECHANICS

Exterior of Air-Lock Diving Bell—lllustration
Oreatly Reduced

lights are attached in several conven-
ient places. This outfit permits two
or more men to work together, assisting
each other, and with a freedom nf
motion which is impossible to the diver
clad in armor, weighted dewn with
diving weights, and with the resistance
of water, and often tide, to contend
with. The men in the bell need give
no thought to their safety, nor con-
stantly guard against the fouling or
kmkmﬂ of the air hose, as the diver in
the helmet suit must constantly do.
“ven if the air pump should fail there
is always sufficient air to sustain life
until the bell can be raised and in
extreme emergency the occupants could
take chances on diving into the water
through the open bottom and possibly
reach the surface alive.

The largest diving bell ever con-
structed is pictured in the illustration,

the interior measurements being:
Length, 17 ft.; width, 10 ft. 6 in., and
hm,c_rht 6 ft. -6 in. It has straight

sides perlmttmg close approach to the
work on which it is emploved. Tt has
a large complement of tools of all
kinds, chain hoists, hooks, ete., and
its telephone has an extra loud trans-
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mitter by which the conversation of
the crew can be heard at all times, and
to call above does not compel stopping
work.  The air supply required is
large and air compressors worked by
steam engines are necessary. As an
additional precaution the pumps de-
liver their air into a large steel tank
which contains a reserve supply lasting
30 minutes. The hoisting of the bell
is done with a steam engine.

The air lock diving bell is a large
affair and is used for heavy and ex-
tended work on the bottom, such as
rock drilling, building masonry piers,
and undertakings requiring consider-
able time. It is really a steel caisson
with one or more air locks opening
through a large steel tube, which rises
to the open air through a well built in
the middle of the boat. The apparatus
iz raised and lowered from a tall steel
platform resting on four legs, by
means of steel cables on drums driven
by powerful engines; counter-weights
assist in the movement.

The air lock diving bell plant illus-
trated was built for use of the British
admiralty at Gibraltar. The vessel is
85 ft. long, 40 ft. beam: the th_\ri_ng
bell weighing 50 tons, and in addition
to all the usual equipment of the ordi-
nary diving bells contains a rock drill

MECHANICS
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operated by compressed air. There is
a large opening in the lower chamber
out of which the water is kept by main-
taining the necessary air pressure. The
workmen can ascend at any time by
climbing the ladder. When a man
has occasion to come up he enters the
air lock chamber, locks the bottom
door to maintain the pressure below,
remaing in the lock a few minutes
during which time the air pressure is
gradually reduced until there is none
at all, then he passes through the
upper door into the tube and so on up
to the top and reaches the platform.
To re-enter the diving bell this pro-
cedure 1= reversed,

For the most part, however, sub-
marine work is done by helmet divers
in closed suits, and some of their most
important and execiting experiences
in the recovery of vast treasures will

be related next month.
{Te be continued.)

—_——————

The Pennsylvania railroad has
planted 1,500,000 trees along its right
of way during the past five years,

—_— e —

Iron sheets coated with aluminum
are very durable and likely to supplant
galvanized iron for many purposes,

Special Boat Built

for Operating Hir-Lock
Diving Bell

I
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BANQUET ON CHIMNEY TOP

When the new brick chimney of a hotel at Atlantie

(itv, N. J., was completed recently, the chief engineer
of the hotel celebrated the event with a Innquct in

mid-air. A platform was built inside the
chimney, at the top, and the dishes and

other things were hauled up wnh ropes,
The guests were required to “step in to
dinner” by eclimbing the iron ladder on
the outside of the stack a little matter of
150 ft. The host, weighing 206 1bh., led
the way to the novel dining room. The
Practltal Engineer says there were eight
in the party and all ate heartily.
SOC e R

THE FUTURE TELEGRAPH SYSTEM

Entering Banguet Hall

The bulk of the telegraphing in the world is in
the Morse code. using the Morse kev and sounder
with few changes from the r}rwmul The relia-
bility of the old system is what has maintained its
supremacy, but there must soon come more rapid
facilities, says W. J. White, in the London Elec-
trical Review., The trouble with the typewriting
systems s the diffieulty of synchronizing. The
machine telegraph of the future must remedy this;
the ideal being one in which any typewriter oper-
ator can send a message, and the instrument at the
other end will print in Roman characters what is
gent.

The prediction is made that big business houses
will have their private telegraph lines to the near-
est office, a typewriter telegraph instrument being
placed on the desk. An operator will write mes-
sages previously dictated. These will be received
on g printing machine at the main office. An in-
dicator will warn the operator there that the mes-
sage 1= waiting. It will be taken from the receiver
and despatehed to its destination without delay. In
a few moments the merchant for whom it is in=-
tended will receive a signal on the instrument in
liis office and, going to it, will get the message.

>

DRIVING SHIPS BY ELECTRIC MOTORS

Will the electric motor yet find a place in the
propelling plant of big ocean steamers? There are
those who say it will; one is a naval constructor
writing in the Shlppmg World, London. He points
out the difficulty of graduate—d speeds and reverses
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with the present steam turbine, while
recognizing their many ad‘.’ﬂﬂl’ﬂgﬂ‘*
His expectation is that the turbines
will not be connected to the driving
shafts, but be of the vertical type driv-
ing generators. The current will be
led throngh eables to motors direct
connected to the propeller shafts.
Steam would then be used economically
—which it iz not now—in driving the
turbines, and the ease with Which vari-
ous speedh or reverse for going astern
could be accomplished is evident.

_’_._’_

THE N. Y. CENTRAL DISASTER

One of the strangest aceidents which
ever befell a passenger train was the
overturning of the suburban electrie on
the New Yok Central on its run out
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accident was a mechanieal erack-the-
whip, and the electric locomotive was
apparently responsible in that it was
capable of enormous speed,

One of the railroad employes testi-
fied at the inquest he found the end
of one rail sprung sideways 5 in.
This, however, would seem to have
been a result of the accident rather
than its cause, for the rear, car was the
first to tip over.

It is difficult to find any excuse for
the disaster, which would seem to be
the result of the motormzn trying to
see how fast he could go; and in the
matter of speed an electric car is very
obedient.

There certainly wag no pressing need
for any such haste in a suburban train,
and had the carg been of steel instead

High=-Speed Electric Locomotive

of New York City on the evening of
February 16, When rounding a curve
while going at a speed estimated to be
from 70 to 90 miles an hour, one coach
after another, beginning with the rear
car, toppled over and were wrecked.
The dead numbered 23 and the injured
100 or more. The heavy electric loco-
motive did not leave the track when
brought to a stop after scattering pas-
sengers and pieces of cars along the
track for several hundred feet. The

of light, flimsy wooden affairs, the
dead and injured list would have been
greatly reduced. Railroads resent state
and national supervision, but the ter-
rible and constantly recurring disasters
of the past four months cannot be long
continued without arousing publie
opinion to a point where very stringent
legislation will not only be demanded,
but enacted.

In the November issue of this maga-
zine figures from the Inter-State
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Commerce Commission were published,
showing that the percentage of pas-
sengers killed last vear is more than
double that of 10 yvears ago, while the
injured are fully three times more. In
other words it was more than twice as
safe to travel on steam roads 10 years
ago than it iz today.

We repeat the question asked then:

“Why is 1t?” -

—_— -

PICKING CORN BY MACHINERY

It is only within the last few years
that anything practical in the way of
machines for picking corn have been
produced. Now there are several suc-
cessful machines on the market, the
one illustrated being a good type of
all.

This picker has the guide chaing with
the usual prongs for straightening up
the stalks. The chains form a stalk
passage extending rearward through
the machine. A rapidly moving chain
provided with fingers is located at one
zide and between the guide chains in
such a position that as the machine
passes over the row the fingers engage
the ears on the stalks and snap them
off. By means of a deflector the ears
are directed to a receptacle from which
thev are carried to the husking rollers
and thence to the wagon. The tops of
the cornstalks are ecut off, and by
means of a conveyver this and other
trash is carried to the rear and dropped
on the ground,

The great objection to all modern
corn pickers is that the stalks are as-
sumed to be valueless, and are prae-
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tically destroyed; while every econom-
ical farmer nowadays secures his fod-
der with as much care as he gives his
hay, knowing that it is equally nu-
tritious.

LEAD-GNAWING BUGS

In many tropical countries the en-
gineers have been obliged to use iron
telegraph poles because ferocious ants
speedily destroved the wooden ones.
But right here in Chicago has been
found an innocent looking bug with an
appetite for lead pipe, and it thinks
nothing of eating through the lead
covering of an underground telephonc

Lead Pipe Showing Ravages of Bugs

cable. Tt is believed it is the insulat-
ing material within the lead pipe
which the heetle really craves, but this
would indicate a possession of an x-ray
eyesight or a wonderfully keen sense
of smell. In any event the bug gnaws
through the lead pipe, whether it act-
ually eats the lead or not. The insect
was discovered by experts from the
Underwriters Laboratoriezs of Chicago,
in an investigation of trouble on fire
alarm wires at the stockyards. Wires
in the “bone-house” seem to have fared
the worst, and the discovery opens up

Modern Machine for Picking Corn
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THE BATTLESHIP "NEW JERSEY" Is remarkable for her double turrets fore and aft,

in each of which are mounted two B-in. and two 12-in.
is 435 ft. long; 76 ft. 10 In. beam; has 19,000 h. p.; speed,

requires 703 men.

uns;
ons;

una She carries in all 64
9 knots; displacement, 15,320

possibilities of danger heretofore nn-
dreamed of, for the question instantly
arises: Can any lead covering of clec-
trie light wires be pronounced abso-

Insects That Gnaw Lead

lutely secure from lcakﬂﬂc of current
and conscquent fires

A similar case i:-*- reported  from
Savannah, in.this country: and from
many parts of Australia where trouble
of this kind has become eommon.
The Australian bug iz known to the
general public as the Jesuit beetle.
Another, the elephant beetle, is also
addicted to lead gnawing. A covering

of aluminum iz now suggested as likely
to resist the bug bites, “but no one can
tell how long this will answer, as Na-
ture is a great provider for necessities,
and the bugs may grow a new set of
teeth specially adapted to an alumi-
num diet.

I

MEXICAN GOVERNMENT BUYS
RAILROADS

The Mexican government, by the
purchase of a majority of the stock in
the most important lines of railroad
in that country, has secured complete
control. of 7,190 miles out of a total
of 10,900 miles now built. The un-
purchased lines consist of numerous
companies with widely separated prop-
erties and will also doubtless be ab-
sorbed some day. The government
ownership consists in owning a ma-
jority of stock in a holding company,
which in turn owns a majority of
stock in the several operating railroad
cnmpanies_
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THE COMING OF THE CHEAP MOTOR RUNABOUT

The inexpensive, though practical, low-priced motor vehicle, not capable of
dangerously high speeds nor embellished with all kinds of accoutrements, costing
the buyer about $250, is bound to come. It will be =o simple the owner will
not need a professional motor engineer to run it, neither will he require a fat
bank account to keep it in repair. It will correspond to the average one-horse
buggy seating two passengers, and costing for horse, harness and vehicle $250.
The popular two-passenger motor car will soon be available at this price—$250,
and the builders will sell them by the hundreds of thousands just as the horse-
drawn vehicles are now made and sold by the hundreds of thousands each year.

In fact, the advance guards of the low-priced motor buggy are already here,
and several firms are making specially for rural letter carriers motor vehicles
which sell from $225 up to $400. And the rural carriers with 25 to 30 miles

Runabout Built for Rural Letter Carriers

to travel over country roads each day are finding out how good they are, that
the cost of repairs and supplies is about one-half the cost of horse-keep and
that they can serve their routes in one-third the time, thus improving the service
reatly.

. The demand for ears costing thousands of dollars and in each of which the
manufacturers’ profit is as large as on 20 cheap vehicles, explains why the
cheaper vehicle has been ignored. Their shops can contain only o many “jobs”
at a time and for those manufacturers the smaller outfits would not pay.

The time will soon come, however, when the cheap vehicles will be built in
all parts of the country on a scale small compared to the factories of the big
makers. It will be like the making of bicyeles, which at its height was most
successfully done, not by factories in which all the parts were made, but in shops
where all the parts were bought in large quantities from specialty makers, and
the manufacturing was really only the assembling of parts and painting.



POPULAR MECHANICS 415

So it will be with the runabouts. Already any one clever with tools can
purchase every part required to construct a wr_}* T[‘ﬁ}'}l“{,tdhlf‘ and serviceable
motor vehicle, which he can himself put together. Where the putting together
ig done in large quantities on a system of time-saving labor, a very fair vehicle
can even now l}e sold for $250, with a good profit to the hullr]{-r

Government statisticians state that last year there were built in this country
horse-drawn vehieles of all kinds a total of 1,700,000 ; and that of this astounding
number two-thirds, or over 1.000,000 were pleasure vehicles, and of these fully
800,000 were two-passenger vehicles. Nor is the output mentioned anything
phenomenal ; it shows about the same gain over the previous year that has
characterized the business for years past.

Is it not evident that the great numerical field for motor vehicles is not in
the cars m-nng thousands of u"lnllnr*-. each, any more than the bulk of the carriage
business iz in outfits costing $2,000 npmw? The motor vehicle will not have its
day like the hicycle, although our readers would hardly believe the figures of
bicycles made and sold last year. They are now being used for purposes of

utility, not plmﬂur{*, and with Jmprmed pavements in utlm and better country
highways the time iz almost here when more bicycles will be in use than ever
before.

There has ceased to be the pleasure in riding a bicyele there once was. but
the motor car, requiring no exertion. will always be desirable for both pleasure
and utility. And when the $250 motor can be had in plenty then and not until
then will the horse really begin to disappear.

Five hundred thousand—half a million—motor runabouts at F250 could be
sold this year of 1907 if thev were ready for delivery. By another vear they
will be made by thousands, and no other manufacturing business today offers
such opportunities for making big fortunes as this.

R

PERILOUS WORK OF THE SPEED
TESTER

It iz one thing to take the readings
of a stationary engine in a nice warm
power house, but quite another to make
the record of a big freight locomotive.
These readings are made to secure data
from which are determined the con-
ditions under which the locomotive
does its best work. When a new en-
gine comes out of the works its record
of power produced with certain
amounts of fuel iz taken. At intervals
thereafter other similar records are ob-
tained, and to do =o the operator must
ride on the pilot, a perilous and un-
comfortable position.

Even in summer when exposure to
the weather is much less, it requires a
good deal of nerve and a cool head {o
do the work. The speed tester fre-
quently iz obliged to lie flat, stretched
at full length across the pilot, which
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does not ride with the gentle motion
of a Pullman. In winter a man would
freeze to death in this position and a
small wooden coop is built with doors
at each end through which he can
watch and adjust the instruments with
which the “card” or record iz made.
The danger of the work was brought
to public attention last month in a col-
lision on the Baltimore & Ohio rail-
road, in which C. T. Runnels, a speed
tester was instantly killed, his body
being fearfully mangled. Although he
could see the approaching smash he
was caged in such a manner that it was
impossible to escape.
R P S—
BATTLESHIP «VERMONT’S”
HARD TEST

In a 50=Mile, 129 Below Zero Gale, She Exceeds
Requirements

When the battleship “Vermont”
steamed into Boston harbor last De-
cember she looked more like a floating
ice palace than a man-of-war, having
endured a trial run probably the most
severe ever given any
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Marine Engineer; her dimensions are:
Length, 450 ft. ; breadth, 76 ft. 10 in.;
displa,cement 16 000 tons; draft, 26
ft. 9 in.; Imrﬁepmver, 16,500, She was
launched September 1, 1905, and tested
December 2, 1906, The wvessel is de-
signed as a ﬂagninp with ample guar-
ters for fleet officers, ship officers, and

761 men.
i p————

STEEL TIES FEARED

The steel tie has reeeived a set-back
as the result of the accident to the
Pennsylvania flyer which went into
the river near Johnstown. At the
point where the disaster occurred the
track was laid on steel ties, and while
at first, officials of the company denied
the t]u& could have caused the wreck,
it is significant that a weck later orders
were issued for the immediate removal
of every steel tie in the company’s
tracks.

—_————

Pig iron and diamonds
barometers of trade.

are true

When iron is

fighting ship. |

The course was off
the coast of Maine, and
the first test, a 4-hour
speed rTun, was made
under 300 1b. steam
pressure, with a record
ranging from  18.25
knots up fo 18.58 knots,
and  averaging 18. 33
knots per hour. Fol-

lowing this was the 24-
hour  endurance run
with an average record
of 17.50 knots, but dur-
ing this test a 40 to 50-

mile gale was blowing
with the thermometer
at 12 degrees below
zero, The waves that dashed over her
quickly froze, until tons upon tons of
ice covered the decks and turrets. Not
an inch of deek or superstructure but
was encased in ice.

The keel of the “Vermont™ was laid
on May 17, 1904, says the American

The lce=King's Leviathan

high, so are diamonds; although one is
a necegsity and the other a luxury.
e e
A Corlisg engine can be made to do
more work by raising the boiler pres-
sure, increasing the Epef'f] or giving
less Iap to the steam valves,
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ELECTRIC MINE LOCOMOTIVES

Strenuous Work of Smokeless Engines Thousands of Feet Underground

Hundreds and even thousands of
feet underground, in the coal, iron and
copper mines of the country, electrie
trolley cars are running night and day,
of which the publi¢ never hears. On
these subterranean railroads the cars
move on as exaet time schedules as the
surface cars, but the motorman is
never laid off for failing to shine his
brass buttonsg, and there is no sign for-
bidding him to talk to passengers.
Through avenues of darkness the trol-
IL}“ of the mines finds its way, the pass-
ing of the electric headlight leaving
the caverns blacker than before. In
the most remote room of the farthest
drift the lonely miner anxiously looks
forward to the hour and minute when
the eleetrie locomotive iz due, for it
means release from work, and swift
conveyance to the living world again.
The motor iz as surely ﬂm'muf the
mule from his underground prison, as
it has from the street car. The first
electric mine locomotive in this coun-
try went into service in the Lykens
Valley Colliery of the Pennsylvania
railroad in 1887, and while many im-
provements have come since then, the
original “Pioneer” is today still mak-
ing its regular trips.

The introduction of hundreds of
mine trolley cars was not founded on
any sympathy for the unhappy mule,
but strictly as a business proposition.
The trolley is cheaper. TUnless mine
cars of unusual size are desired, the
same light rail ean be used for a trol-
ley system, and the track and overhead
wiring installed at a cost of only $200
per 1,000 ft, To this add cost of a
generator of sunitable size and about
$2,500 for each locomotive.

As an illustration the following
fizures taken from a small mine using
only one locomotive will show the sav-
ing. The entire cost of locomotive and
all other machinery and wiring was
$7,625: and the cost of hauling 288
tonz of coal per day, is $7.96 or 2.76
cents per ton, for the following:

Btatlon englneer ....cvceeenses $1.75
MOtOPBIAD: ...\ ivennsonovinins 1.75
FRRMDRT o i mimracin mim s e 1.60
Bepalrs s siviiadagsey VTS
DepreclBtion .. .cveeisssvinries 1.90
Ml pnd wWaBte, . .- cacviniadaian .20

Tnt“] +lfl!‘llll!‘fl!‘fl!‘!l‘!*T'gB
To haul thig eoal by mules would re-
quire :
Seventeen mules at 50c each..§ 850

Three drivers at $1.45 each. ... 4.35
Three drivers at $1.25 each.... 3.75
Four boys at $1 each......... 4.00

1 L £20.60

or 7.15 cents per ton; a saving by elec-
trm haulage of 4.39 cents per ton. The
saving per year at this mine iz $2,528
or $12.64 for each of the 200 working
days. A mine system of electric haul-
age pays for itself in from one to four
years out of the saving in cost of opera-
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in fact one mine has a big elec-
trie locomotive which cost $4,500 and
saves the company $6,000 each vyear.
Some of these lines are very far under-
ground, one copper mine in Northern
Michigan is operating an electric rail-

tion ;

way 1, A00 ft. below the surface. The
overhead trolley system is considered
best for underground work and is the
method generally employed, the wire
being suspended on small brackets
along one side of the tunnel. The trol-
ley pole is short and made of wood,
while the trolley wheel is of the usual
type. The locomotives run in either
direction by manipulating a small
lever, and some of them weigh as much
as 13 tons. The steeper the grades in
a mine the heavier and more powerful
must be the locomotive.

These mine engines possess an ad-
vantage not enjoved by any street car,
for they can go several hundred feet
beyond the end of the trolley wire.
This permits runs to newly opened
parts of the mine without the necessity
of extending the overhead wires each
day, and is accomplished by means of

Electric Mine Pump

a cable reel carried on the car which
automatically makes connection with
the end of the feeder wire and un-
winds as the car proceeds, supplying
current to the motor. On the return
trip the cable iz picked up and re-
wound on the reel. All this is accom-
plished without any attention whatever
from the motorman.

Another interesting machine is the
electric pump car. This consists of a
very powerful pump driven by a motor
taking power from the trolley wire.
The outfit is mounted on wheels and
can be hurried to any part of the mine
and is ready to go to work the mo-
ment itz destination is reached. It is
used both in extinguishing fires and
in keeping down the water until a per-
manent pump can be installed.
throws a stream of the same size and
force as an ordinary steam fire engine.

Locomotives used in pick-up work,
hauling cars from the chambers out
on to main lines where trains are made
up weigh from 4 to 6 tons. One
motor will serve 20 or more chambers
taking out the loaded ears and switch-
ing in the empties, amounting to about
250 ears per shift. The locomotives
are so compact they can work where
mules cannot stand upright.

Above ground the mine locomotive
finds plenty to do in hauling materials
about the yard, switching, and other
work which would require many horses
or mules. Coke ovens are now gener-
ally served by electrie motor cars with
immense steel hoppers, called larries.
The electric larry weighs 3 tons
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and ecarries 6 tons of coal. It runs
on an all-steel track along the top of
the burning ovens where 1t is extreme=
ly diflicult t-:: work animals on account
of the heat, flames and gas. The elec-
trie larry shies at none of these and ac-
mmnmdati]wh dumps its load into the
red hot opening on whichever side of
the track the operator wills.

It was a great day for mules and
managers when the first electric mine
locomotive went into business.

R —

WHY «MADE IN GERMANY”
BEATS «MADE IN U. 8.

We Americans are convinced we can
do most things better, and certainly
much quicker than anybody else. And
in very many cases this iz literally
true; in other instances it is true only
in g0 far as the doing is for home con-
sumption. We look out on the increas-
ing markets of the world and it seems
impossible that foreigners could prefer
any make of anything to that stamped
with a triumphant Eagle But this
thinking does mnot ecinch the export
trade, and what American manufac-
turers don’t know ahout the very first
clements of exporting would fill large
books.

We have demonstrated what is best
for us, and therefore we should be the
judge of what is best for those buyers
abroad to whom we would sell. In so
doing we forget that people are much
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alike the world over after all, and that
one of the things a Yankee most re-
sents is having anybody else assume to
tell him what he wants!

In commenting on the import into
Brazil of pianos and musical instru-
ments, Kuhlow’s German Trade Re-
view (Berlin), speaks of the wealth
and musical culture of Brazilians and
aids these significant words:

It iz one of the very best fields for activity
In all the Latin countries, yet T. 8. A. exports

of musical instruments to it are g0 small as
te be hardly worthy of the name.

The three great exporting natioms of the
world in manufactured articles of all Kinds
are Germany, England and the Unlted States.
Yet Germany, possessing neither the weallh nor
the population of either England or the Unfted
States, surpasses its fwo rivals In the profiia-
ble, complete and thorough way In which they
obtain the control In every country where they
geek to make the German goods known.

It is mot altogether a question of price; and
making the piano as cheap as the German will
and landing It at Rio de Janelro, or any of
the other ports in Brazil, will not capture the
trade. The Brazillan has wishes, prejndices
and tastes which must be catered to. The
German does it. Neither the English nor the
Americans try. Hence the German gets the
trade, and everybody talks about the Amer-
ican invasion of this, that and the other coun-
try, but does little or nothing.

A bit of history will illustrate the
point. John Stephenson was the first
and for some years the only builder of
street cars. One day a manager came
to his factory in New York, and or-
dered some cars for a new line in Al-
bany. Price and all details but one
were agreed upon. The buyer said the
cars would run out to a suburb where
the people were Scotch, and to please
them he wanted the outside panels of
the cars painted in a plaid. Stephen-
son refused to paint the cars in that
way, and rather than do so let the
lmwr go to another concern for his

cars, which he did.

If the Brazilians want their pianos
polished with stove blacking, and a
medicine chest over the keyboard, and
will not have them any other way, and
are willing to pay a price profitable to
the manufacturer, it is a short sighted
poliey which fails to fill their wants,
as the wanters want them, and with

goods bearing the words “made in
e BE°



420

ELECTRIC STEAM FIREWORKS

A Novelty in Outdoor Color Display

The latest thing in fireworks in-
volves no fire at all—that iz no fire
that can be seen, for the most beauti-

The Fan Effect

ful effects of eolor are obtained with

eleetric lights and some clouds of
steam. The current for the electric

searchlights is seeured from any con-
venient supply, and the colored
gereens are the same as used nightly
in every theater, but the artificial
clouds necessary as a background for
the colored lights is interesting.

A good sized portable boiler, on
wheels, furnishes the steam which
must be at about 75 lb. pressure. The
steam 1= conducted through iron pipes
into frames of various shapes, made of
pipes with numerous small openings.

schemes.
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The escaping steam rises in a sheet
producing a moving cloud effect, and
when the colored lights are played
from ten or more searchlights the re-
sult is a novel delight. Not only col-
ored lights but portraits, landscapes,
marine views and moving pictures
can be thrown on the clouds of steam
in combination with changing color
One slide which ecalls out
special applause is the American flag
in its red, white and blue, and when
this is thrown on the steam, the way-
ing effect is perfect and it is hard to
helieve one is not actuall y looking on
a silk flag 50 ft. in length.

Electric Sunburst

The flags of all nations will be dis-
played in this manner every night at
the Jamestown Exposition.

———

Trout Lake, Minnesota, is to be
drained at a cost of $2,000,000 because
the water leaks into the Canisteo iron
mines.
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An Infinite variety of dies are used in railroad conductors’
in your ticket? One manufacturer alone has over 500 punch dies

unches. Did you ever see ona of these
, o two allke.
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PHOTOGRAPHING A VOLCANO

One of the most daring feats in
photography-ever undertaken is to be
attempted by a Mr, James, an Ameri-
can, in the Hawaiian Islands. If he
does mnot perish in the effort he will
secure moving pictures of the lava
when it overflows the pit of Halemau-
man, in the immense crater of Kil-
auvea.

The lava is now boiling and bubbling
in the pit, shooting upward in cones
of 75 to 150 ft. in height. The lava
in the vast cauldron has risen hundreds
of feet, and it is believed will shortly
overflow the sides of the pit which
was 800 ft. deep about two weeks
ago.

Mr. James proposes fo have the pic-
ture machine near the crater when this
lava slops over and show in actual
motion the progress of the running,
gpouting molten mass. Such views
would not only be thrilling and real-
istic, but possess great educational
value,

The time is near at hand when a mo-
tion picture machine will be considered
as necessary a part of the equipment
of every high school, as a dictionary
Or maps.

The same instrument would be used
in a great variety of ways, teaching
in an instant and with the utmost
exactness what would require pages
of text. In geography, botany, geol-
ogy, natural history, physies, chem-
istry—in fact in every branch the
stereopticon will be of incalculable
value. Such machines, and good ones,
can now be bought for less than $100
and last practically forever. The mat-
ter of light has also been solved with
a cheap, simple and effective lighting

outfit.
P C—

The largest and heaviest double gate
valve in the world was recently in-
stalled in a power plant at Niagara
Falls, It containg over 60 tonz of
metal and the parts are over 9 ft. in
diameter. It is large enough for a
man to ride through on horseback.
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THE «LARCHMONT" DISASTER

A turn of two spokes of the wheel to
port on both vessels five minutes or less be-
fore they struck, as they were evidently in-
tending to pass each other to the right,
would have allowed them to pass each other
uningured, and the 150 innocent persons
sacrificed would have been alive today, as
the schooner struck the steamer on her port
side, the side the schooner should have
passed without colliding.''—Editor Marine
Journal,

It's the old, old story of the tragic
sequence of what appear insignificant
things. A careless flagman goes back
only a little way and when the unex-
pected train appears, signals too late,
and a terrible collision occurs.

A telegraph operator omits one word
in the message he is sending and the
next day men loathe the name they
had alwayz honored.

A carpenter is building a dock at a
summer resort, and his supply of nails
of suitable size giving out, he finishes
the job with the smaller ones at hand.
A month later a merry throng crowd
the platform and some are drowned
as the structure goes down.

An electrician slights a job of wiring
—it’s concealed, no one will know it—
but one day the cry of “fire” is heard
in a vast audience and scores are
crushed in the panie or burned in the
flames.

A clerk is filling a simple, harmless
prescription, and absent-mindedly takes
down the wrong bottle, His remorse
1s sincere but it cannot restore life to
the dead.

An operator touches the wrong
lever; the power of mighty engines in-
sianth responds: and a great cauldron
pours out tons of liquid metal upon
the helpless men below.

This iz not a sermon. It 1z the
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lesson of awfnl consequences which
may follow the failure to rightly do
the things which, by reason of their
often doing, seem commonplace and

insignificant.
—_——— e ————

GREAT TRESTLE BRIDGE ON
VANCOUVER ISLAND

A massive wooden trestle which ear-
ries the track of the Esquimalt and

195 Ft. High

Nanaimo railway over the Niagara
Canyon in Vancouver Island, B. C., is
585 ft. long, and the rails are 195 ft.
above the water. The trestle, which
contains about three-quarters of a mil-
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lion feet of timber save Railway and
Locomotive Engineering, was built
when timber was cheaper and steel
bridges not so much in use. The
wooden bridge and the wooden trestle
are purely American produets, al-
though invented by Leonardo da Vinei
in the sixteenth century.
—_—
TRAIN WRECKS GRAIN
ELEVATOR

One of the strangest accidents that
ever befell a grain elevator happened
at German Valley, Ill.. when a 50-mile
passenger train on the Great Western

plunged through the building. In the
wreck the elevator was demolished,

four passengers were killed and many

~ others nearly smiothered ander the thou-

sands of bushels of grain that poured
down. The engine missed the build-

Coartery frain Dealern’ Joarnal

A Peculiar Accident

ing but the mail car went through the
elevator and the other cars piled up
around it.

SO —

In England the telephone appren-
tice serves three years. In the shop,
6 monthe; with experienced instru-
ment setter, 3 months; in switchroom,
18 months; testroom, 3 months; and
on instrument faults, 6 months.

e i
- -

An alloy of two metals often melte
at a lower temperature than either of
the metals it contains,
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ENGLISH AUTOMOBILE LIFE GUARD

The life guard shown |
in the illustration at-
tracted a good deal of
attention in London last

month as a possible
remedy of the many
fatalities which attend

the reckless operation of

motor cars. There has
been some  newspaper
talk in England indi-

cating there may be a
law passed requiring a
life guard on every
motor car. The guard

or “cowcatcher” shown

looks much less un-

sightly than one would expect of such
a contrivance, judging by the mon-
strosities which most street cars in
American cities carry in front.

That the protection of pedestrians
from being run over may become com-
pulsory even in the U nited States is
by no means unlikely, for during the
past winter bills were infmdm:ml in
more than one legiszlature, though we
believe none became a law. Owners
of motor cars would dislike for many
reasons to he obliged to carry a guard
although it would not look queer as
soon as generally used.

R W
-y

RECESSION OF NIAGARA FALLS

Greater on Canadian Side

In a pamphlet by G. K. Gilbert of
the U. S. (_xf'ﬂlﬂﬁltrll “':uru,', much in-
teresting information is given on the
recession of Niagara Falls. On ae-
count of the greater volume of water
passing over the Horseshoe Fall, and
the consequent removal of fragments
of rock at its base, the wear is very
much greater than on the American
gide where the water is comparatively
shallow.

A record of 63 years, ending 1905,

English Auto Car Guard

shows an average recession of the
Horseshoe Fall of 5 ft., while the
American Fall has only averaged 3 in.
per year for T8 yvears.

—_—————

BY RAIL TO TOP OF MATTER-
HORN

Only 40 years have passed since the
first ascent, on foot, was made to the
top of the Matterhorn. Within four
vears a cog railway will land passen-
gers at the very summit, 14,780 ft.
above the sea. There will be one al-
mozt perpendicular tunnel 7,700 ft.
long, or rather high, for the grade will
be 85 per cent. At the top a hotel will
be excavated in the rock, with rooms
looking out wupon the magnificent
panorama. One room will be supplied
with oxvgen for treatment of tourists
who suffer from the altitude. The
ascent will take 90 minutes; fare for
round trip $10. The trip is now made
on foot in 24 hours, up and back ; cost
of guides $40.

.—..H....‘.—.—

Pat acknowledged himself puzzled.
“They call 1t an indecent electrie
light,” =aid he, *but it do beat me how
thw make the hairpin burn in the
bottle.”
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JAPS RAISE THE «MIKASA™

Togo’s flagship, the “Mikasa,” has
been raised after lying for nearly a
vear at the bottom of the

POPULAR MECHANICS

A land to land voyage of three and
one-half days is planned for a steamer
line from Halifax to Black Sod, Ire-
land.

harbor of Sasebo. It will
be remembered the bat-
tleship exploded in a
mysterious manner and
sunk in a few moments
while at anchor., The
cause of the disaster is
now known to have been
spontaneous combustion
due to the decomposition
of chemicals. The Japs
never consider a vessel |
lost simply because she
has gone down. All the
Russian ships which were
sunk at DPort Arthur
have been raised and are
now afloat and in service
of the Japanese navy, [
Japan has recently W8
launched her thirty- B
third destroyer builb
gince the war, has recove |8 A
ered two of her own bat- |=

tleships and is building
seven more heavy fight-
ing ehips.

The “Mikasa'" as It Appeared When First Brought Into Dock
After One Year on the Buttm_

PROPER CARE OF AUTOMOBILE
SPRINGS

The gprings of an automebile should
be well looked after and when the car
iz not in use, jacks should be placed
under the frame, in order to take the
weight of the car off the springs and
tires, says Automobile Topies. This
serves a double purpose, inasmuch that
the springs are allowed to retain their
proper shape, and the tires will last
longer if the strain is removed when
not in use. When the weight of the
car is taken off the springs, it will be
found an easy matter to insert the

oint of a serew-driver, or any similar
tool, between the spring-plates, forcing
them apart sufficiently to inject grease
or any lubricant, between the leaves.

This will remove all possibility of the”
springs squeaking when riding over
uneven surfaces, and will always im-
prove the riding comfort of the car.

: ——

SNAKE-BITE LANCET

An inexpensive instrument ecalled
the “snake-bite lancet,” the invention
of Sir Lander Brunton, has been in-
troduced in India with splendid re-
sults. It is being distributed by the
government in an effort to reduce the
fearful loss of life which amounts to
75,000 persons each year.

A report by one person is to the
effect that he had saved the lives of
20 persong bitten by cobras and karaits
within the last year by the use of one
lancet.
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SUICIDE STOPS WATER SUPPLY

One man in his successful effort to
kill himself threw 400 men out of
employment for three days and caused
the closing down of a large industry.
The plant, which is built on the shore
of Lakc- Michigan, in Chicago, rﬂqulr{’a
immense quantities of water, which is
pumped from the lake through an 18-
in, main, The man was seen to jump
into the water near the intake, but
could not be rescued. A few minutes
later the water supply failed and the
works were shut down.

Owing to the great blocks of ice
which a storm was driving upon the
ghore it was impossible for divers to go
down for three days, when the body
was found tightly jammed in an elbow
of the big pipe.

S S —

CONCRETE PRESSURE PIPES

Pipes made of reinforced concrete
for trdnsmlttmg water under pressure
have heen constructed. These pipes are
really one continuous tube, cach sev-
eral hundred feet long. In diameter
they are from 2 ft. to 3 ft., the longest
single section being 600 ft. The in-
side is made quite smooth, planed lum-
ber being used in the forms.

—_———

CART BEFORE THE HORSE

The very latest Paris novelty in the
vehicle line is a four-wheeled surrey
in which the eart iz actually before the
horse. Another feature which attracts
attention iz the driver, who is a woman.
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This 1-hp. motor starts and stops on
command, and has two speeds forward ;
the machine is not constructed to re-
verse.  No lines are used, the convey-
ance being directed by means of a
steering w heel. The outfit has not yet

been arrested for fast driving.
+ - o

EGG-BLOWING ON ICE

A new game uhmh has been quite
a fad in Europe the past winter is egg-
blowing on ice, The Illustrated Lon-
don News SAVS

Goasd for the Lungs

FEvery woman player has a man for
partner.  Parallel tracks are marked
out for cach pair and all start level,
the ladies. on skates. forming a line at
one end of the course. the men, wear-
ing shoes or boots, at the other. Part-
ners face pariners. First the ladies
skate forward, blowing the eggs along
with fans, Aeg soon as they reach the
other end. the men fall flat and wrig-
gle along, blowing the egg back again.
The par tners whose egg gets back first
are the winners. The sport is immense
and even the gravest dignitaries have
been known to bend to its charms,

—_——

.TO BUILD AUTO TOLL ROAD

To promote a toll road would seem
like going back to early days, but a
£10,000,000 company has already be-
gun construction on a 45-mile auto
toll highway in New Jersey. There
are to be two 35-ft. tracks, divided by
a 30-ft. roadwayv elevated 4 ft., to be
occupied by a double track railroad “or
motor drawn trains.
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PHOTOGRAPHS TELEGRAPHED
1,000 MILES

Great Improvements Make Transmission a Practical Success

Extract from trInlIIthn and photographs shown, are reproduced from copyrighted article
L n L'lillustration, Paris, l;r special permission | R

Professor Korn, of the Munich Uni-
versity, has so perfected his previous
apparatus for telegraphing photo-
graphs that he pronounces the trans-
migsion a practical success. His for-
mer accomplishments were remarkable,
but the pictures were far from satis-
factory. He has now wired portraits
from Munich to Nuremberg, a distance

which has to be transmitted is placed
on a transparent glass cylinder which
revolves slowly and at the same time
moves from right to left. A ray of
light is thrown on the cylinder by
means of an electric lamp and lens,
and when the ray of light reaches the
interior of the cylinder it i brighter or
darker according to the coloring of

Photograph of Prof. Kor _ in his Laboratory, with Apparatus for Telegraphing Pictures

of 100 miles, and also made trans-
mission over 1,125 miles of wire in his
own laboratory, in 18 minutes. He
expects with some changes to soon have
apparatus which will overcome the high
resistance of submarine cables and en-
able him to send a photograph 6 by 7
in. from London to New York in 12
minutes.

Reference to the diagram will make
the following general deseription plain
to our readers: The photograph

that particular part of the photograph
over which it passes.

Inside the eylinder is some seleni-
um, which transmits electrical current
in proportion to the intensity of the
light brought to bear on it. The selen-
jum transmits current more rapidly in
bright light and less rapidly as the
light decreases. The selenium is con-
nected with the wire over which the
photograph has to be transmitted.

The receiving apparatus consists of
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Photograph of Crown Prince of Germany, Transmitted 1,000 Miles: Large Picture is Reproduction
of Small Original in Lower Corner
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Diagram of the Korn Transmitter

an electrical Nernst lamp placed in-
side a glass eylinder covered with sensi-
tized paper. The lamp burns more or
less brightly according to the varying
current transmitted through the selen-
ium at the other end of the wire. It
thus reproduces the exact shade of the
original photograph, provided that the
cylinders at each end of the wire re-
volve at exactly the same speed. The
revolution of the eylinders is regulated

so that speed isidentieal at both ends.

Professor Korn was born in 1870 at
Breslan and studied at Leipsic, Berlin
and Paris. For 11 years past he has
been professor in Munich. His first
public announcement of the transmit-
ting apparatus was made three years
ago, at which time the pictures were
blurred and uncertain. He has worked
constantly ever since and his pictures
now are clear and accurate.

K H£ K

A GEARED LOCOMOTIVE

Where ordinary locomotives are not
suitable for hauling timber, ore ecars,
or for other similar service on steep
grades, uneven track and

said that the tractive foree of the loco-
mofive shown in the illustration and
which weighs 52 fons is double that of
an ordinary locomotive of the same
weight.

sharp curves, the geared
locomotive is often used.
[Unlike most locomo-
tives, the engine is lo-
cated near the center and
operates a longitudinal
shaft, provided with uni-
versal joints similar fto
those in an automobile,
The power is transmitted
to the first and last pair
of wheels by 2 to 1 bevel | =2
gears driven by the longi-
tudinal shaft, the second

and third pair of wheels
receiving  power by
meansg of connecting rods
ag shown in the illustration. The en-
gine is of the opposed type and re-
volves twice to every revolution of the
drivers. This gives it great traetive
force, and as the entire weight of the
locomotive restz on the drivers, slip-
ping is reduced to a minimum. It is

Powerful but Ugly

A new food prepared from kelp, a
long, slimy, tubular sea plant, has been
placed on the market. The prepara-
tion is made into confections, jams,
preserves, marmalades, sweet and sour
pickles and citron. The food is called
seatron.
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PHOTOGRAPHING WITHOUT PLATES

A short time ago 1 was entirely out
of photographic plates and wishing to
get some pictures of some snow scenes
I thought of putting regular artificial
light ]n'm'mfwr paper in the
p]ﬂﬂ" of the regular plate.
Well, it certainly worked
fine. I enclose a negative;
also a proof made from it.
Thiz iz not, of course, a |§
heautiful pic-tm-e by any
means. My reason for
taking this iz because I did
some wiring at this box
this summer and hence es-
pecially interested.

By experimenting with
the paper 1 found that if
the back of the paper were
covered with a small
amount of lard or oil and [FEES
thiz allowed to soak in just |27
before printing that it
would render the paper al-
most transparent and a
print could be made by this process in
about one-third of the time the other
would take. After the oil, or whatever
is used, has soaked in pretty thor-
oughly a soft c¢loth or blotter must be
used to wipe off all surplus oil. Great
care must be taken so as not to allow
any of the oil to come on the face of
the negative, because when this is
placed for printing the oil or lard will
get on the printing paper and will keep
it from toning, the same as in handling
the paper with the hands if they are
moist.

The best exposure iz a minute and
ten seconds with a wide open top. The
paper may be of any standard grade
of lamplight printing paper. You will
probably notice the brownish tint on
the one I am sending: this iz due to
the developer being old. 1 have some
better ones, but they are pasted in a
book. The advantage over plates is
this: They can be loaded in the plate
holder in daylight; that is, not too
bright, but should be loaded under a
yellow or subdued light. Then they

may also be developed in the same
light. In printing the picture the film
side of the paper should be placed
against the printing paper the same as

Picture Made Without a Plate

with plates. Of course, pictures of
this kind are not practical except for
time exposures out of doors, But this
is a more convenient way of having the
negatives, and, what is better, they
are a whole lot cheaper.—Stewart H.
Leland, Lexington, 111

— e e

WRECK OF WRECKING TRAIN

A wrecking train on a Michigan rail-
road, while running at 50 miles an
hour to reach a ‘wreck, was itself
wrecked by going through a bridge, and
down 40 ft. into a river 20 ft. deep.
The ear containing the crew of 11 men,
who were asleep, landed on top of other
cars, and the occupants all escaped
drowning by climbing out through the
end of the car. Strange to say, none
of them was seriously injured. Six
cars, including the 75-ton hoisting
crane went down, but the locomotive,
which was pushing the train, did not,
being derailed and hanging partly
over the break.
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FOOTBALL ON ROLLER SKATES

A new English sport is football on
roller skates. 'The Illustrated London
News says: Football on roller skates
was inaugurated recently for men at
Brighton skating rink, and the pastime
was very soon taken up by women.
The game is played six a side; there
are three forwards, two backs, ‘and a
goalkeeper. The gnala are 6 ft. high
and 7 wide, and the regulation foot-
ball iz used, with a little over a pint
of water in it to keep the ball from

POPULAR MECHANICS

FREIGHTER <« COLE” LARGEST
LAKE SHIP

The largest fresh water vessel in the
world this month is the “Thomas F.
Cole,” launched at Detroit. It secures
the title by being -five inches longer
than 605 ft. which is the length of each
of two other lake freighters which will
go into service at the same time this
season. When seen at a distanee none
but experts can distinguish the extra
five inches that make the vessel rank
first in size.

**Hustling is Allowed, But Not Charging"’

rising. Twelve feet in front of each
goal is drawn the penalty line. Down
each side run the boundaries. When
the ball gets into touch it is not thrown
in, but is placed on the boundary line,
and pushed into play with the side
of the foot. Hus’rﬂng is allowed, but
not charging. Outside his own pen-
alty area the goalkeeper must not han-
dle the ball. Two minutes is allowed
to repair skates.

The game is fast and furious and
creates great excitement.

FIRST AMERICAN WINTER BAL-~-
LOON FLIGHT

The first winter balloon flight un-
dertaken in this countrv was made at
Pittsfield, Mass., January 25, by Leo
Stevens and Capt. Lovelace. The
ascent was made at 3:10 p. m. with
temperature reading 14° above zero.
At 3,500 ft. the instruments recorded
25° below zero, and fearing death from
freezing a descent was made, landing
two miles from the starting point.
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PUMPING WATER
FROM COAL MINES

The cost of anthracite iz always
more or less affected by the 500,000,000
gal. of water that is pumped out of the
Pennsylvania mines every day. The
1,000 powerful engines deliver from
mine bottom to surface 500,000 gal. of
water a minute. In 1905 the average
pumped out per day was 633,000,000
gal.

e e el

TROLLEY SLEEPING CARS

Trolley sleeping cars are now in reg-
ular service on interurban lines in Illi-
nois connecting two large cities 150
miles apart. The cars differ from the
conventional slecper in having revolv-
ing chairs instead of eross seats. which
make the lower herth, and in wooden
roller curtaing which come up out of
the floor to form partitions, with 18
in. between the berth and the parti-
tion in which to dress. Each parti-
tion has a cloth curtain-door. There
iz nothing unusual about the upper
berths; passengers clamor for them
just about the same as on steam lines,
The cars are 56 ft. long and weigh 50
tong each, accommodating only 20 pas-
gengers. The service is already in
considerable demand.

Trelley Sleeping Car
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EXHIBITION BY
FRENCH FIREMEN

At the international gathering of
firemen at Milan the rope climbing ac-

Rope Climbing Test

complishments of the French attracted
much attention. A lofty wooden struc-
ture was erected to represent a tall
building, and up the side of thiz the
Paris firemen eclimbed on ropes with
great rapidity and daring.

——ill A fp——————

WINS WATER WALKING BET

Captain Oldrive won in his novel un-
dertaking of walking on the water from
Cinecinnati to New Orleans, a distance
of 1.600 miles, in 45 davs. The prize
was $5.000, and he had 45 minutes to
gpare, His wife aecompanied him all
the wav in a rowhoat. He used shoes
made of cedar 4 ft. 5 in. long, 5 in.
wide and 7 in. l]["Ep fitted with hinged
webs like a duck’s foot.

it ————
The effective range of torpedoes is

increasing, and is now from 3,500 to
4,000 vd.
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NOTABLE FOREIGN LOCOMOTIVES.—Express passenger locomotive of the Bombay,

Baroda & Central
having two natives as firemen.

India Raltwa%: These engines are driven by Europeans, each driver
he gauge of the railway is 5 ft. 6 in.

A SECOND TOWER OF BABEL

When the Eiffel tower was com-
pleted in 1889 there aroge in England
a popular demand to go the French
one better, and it was deeided to build
a tower which ghould make Mr. Eiffel’s
tower look like a pigmy in comparison.
Money was raised, a company formed,
and the work begun on a grand scale.
The English tower was td be 1,200 ft.
high, ﬂmI at various levels was to con-
tain museums, theatres, restaurants and
many other places of amusement.

The location selected was Wumbley
and four vears was allowed for its
completion. When the vast structure
reached the first landing, 150 ft. ahove
the ground, all of a sudden publie in-
terest ceased, and no more money could
be secured to continue the work. For
16 years the massive framework has
stood as a monument of excited folly,
and now it is bheing wrecked for what
salvage there may be in the steel.

An English Folly

MILLIONS OF HORSEPOWER
IN UNITED STATES

To make the wheels go around in all
the mills and factories in the United
States more than 15,000,000 hp. are
required every day, which is growing
some when compared with a total of
2.346.000 in 1870. The increase for
the five vears ending 1905 was 39 per

cent. In that vear thn:- division was:
Owned— Horsepower,
TR s o R e e i 10,664,500
RERN T et ke S SO e e e e e 250,014
LT | 3 AP .. ¢ i1 ]
[ 1y SR Sl P T A R 1,138,208
All other ... eeenn.. . N ————— . 01,784
Hented, miscellanles.........c0en. G32,005
Total in use, 1905 .. v cvwannss 14,464,940

Even these figures, large as they are,
mugt be cnnwlcmhh under the actual,
for many power asers are at remote
points, where the census man seldom
vigits,

It is interesting to note the inerease
during the 10 years from 1890 to 1900

in the following pm\vrﬁ

Hteam power Iucrrﬂsed TT.7 per cent

Gas engines Increased. . ....... 14089 per cent
Water power Increased........ 109 per cent
Electric increased. .. .vx v +3 5.4 per cent

Steam power shows an increase of
T7.7 per cent for the 10 vears ending
1900, but it is a smaller galn by 31.9
per cent than for the previous 10 years.
When the census of 1910 is taken the
eas engine will doubtless show another
big advance and steam a mrrehpnndmg
loss.

N A

The gold, silver. lead, copper and
zine mines of Colorado produced
$50.000,000 during 1906.
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This stern-wheeler was built in England, taken apart, shipped te Terra del Fuegeo, and

reassembled there.

It is used in dredging gold,

ELECTRIC FANS FOR FURNACES

A novel application of electric fans
has been made the past winter with
satigfactory suceess in connection with
hot air furnaces in residences.  One
section of the cold air duet leading
from outdoors iz made of 17-in. pipe.
and in this i¢ placed a 16-in. electric
fan. The fan i= of the ordinary sum-
mwer type and runs from the same sup-
ply which lights the house, the expense
being about one-half cent per hour
while running. Its use is only neces-
sary, however, when heating the house
earlv in the morning, or durmrr very
windy or extremely cold days. “When
the fan is in motion it forces a great
supply of air into the heating chamber
of the furnace, and from there through
the various pipes to all the registers
in the house. The cost of installation
iz trifling, it will last for manv years,
and insures plenty of fresh. hot air in
any room at any time. A furnace ex-
pert says that with the fan svstem
much smaller warm air pipes can be
used and still secure abundant heat.

—— i ——

AIR BRAKES FOR AUTOS

Air brakes may replace the present
method in general use on automobhiles,
the compression being secured direct
from the motor evlinders without the
use of any compression machinery. It
is estimated that approximately one-
tenth of the engine power of a car
would be required to work the com-

pressor. By the direct method this loss
would be entirely eliminated.

The dimensions of brake cylinders
for cars of the heavier type have been
estimated as follows:

6,000 pounds. ..., 2 in, diam. x 12 in. long
5,000 pounds. ... ..4% in. diam. x 12 in. long
4,000 pounds...... 4 in. diam. x 12 in. long
3,000 pounds...... 315 in. diam. x 12 in. long
2,000 pounds......3 in. diam. x 12 in. long

—_—— i p———

TREE STOOD WITHOUT ROOTS

In Tasmania, Australia, a ]fu'wﬂ qum
{ree was to be cut down and the work-
men sawed across the trunk two feet
above the ground. When the eut was
finished the tree slipped off the hase,
but instead of falling remained upright
as shown in the illustration. It re-
mained in this remarkable position for
several days untii a windstorm toppled
it over. The stump will be een at the
right of the picture which is repro-
duced from a photograph taken by the
editor of the Australian Traveler.

The Rootless Tree
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PHOTOGRAPHING THE VOICE

The voice eamera, by means of which
speech is recorded photographically in
wave-like lines, was made possible by
the high-speed telegraph system de-
scribed in  Popular Mechanics for
Aprll 1905. By this system writing
is recorded telegraphically at the rate

o A AN j"tH-ﬁ

Record Produced by Human Voice

of 40,000 words per hour, against the
Morse instruments’ 400,

In photographing the voice a micro-
phone is substituted for the transmitter
and the vibrations cause a mirror in
the receiver to oscillate, while the tones
are reproduced on paper in such a way
as to indicate the quality of the speak-
er's voice: black and strong for a
strong voice ; small and fine for a weak
voice. The instrument will be useful
in testing voices and also in showing
their development under cultivation.

Another adaptation of the system is
its use in conjunction with a vibrator
which makes vowel sounds aundible to
the deaf. The poszibilities of the appa-
ratug in this field are unlimited and
itz practical efficiency has a]ready been
demonstrated in the case of several
deaf and dumb persons.

—_— o

MAKING CLIMATE TO ORDER

The Colorado river was again re-
turned to itg original channel on Feb-
ruary 11, If it stays there the Salton
Sea, covering 2,800 square miles, will
in a few vears dry up and the inun-
dated land be again recovered. The
evaporation from the sea during the
past ¢ix months has caused a startling
change in climate, rain and snow fall-
ing over vast areas which for centuries
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have been dusty deserts.  Even Death
Valley has had copious rains, which if
continued would soon make it inhabi-
table. People whose land is above
high water mark want the sea perpetu-
ated.

The interesting demonstration of a
changed climate bears out the predic-
tions of French engineers who want
to cut eanals and let the waters of the
ocean in upon the Sahara Desert, with
view to changing the climate of all
northern Africa and making tillable
millions of acres which are now worth-
less desert.

—_— o %

DOORYARD GOLD MINING IN

SIBERIA

At the Orsk gold-fields in Siberia
the peasants mine the gold in their
own vards. Our 1]1u~,tratmn from the
Hlustrated London News. }‘J{)‘L\'ﬂ them
eagerly at work, though the tempera-
ture registers 20° R. below zero
(—13° F.).

These prospectors are called “trib-
utors.” Thev may sink shafts wherever
they like, provided they go down no
further than water-level (usually

Primeval Mine Hoist
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Peasants Mining Gold in Front of Their Huts

about 60 ft.), treat all quartz extract-
ed at the mill of the ground landlord,
and sell all gold extracted to him at a
rate previously fixed. The rate leaves
a fair profit for the peasant and a good
one for the landlord. No charge is
made for the use of the mill and the
“tributors™ frequently make fortunes.

——— - W

CORRUGATED SKIN FOR PLEAS-
URE BOATS

A patent has been granted on a novel
feature in boat construction. The
Motor Boat says: In boats built on
the new system the skin may be in two
or more thicknesses, the inner being
corrugated and fitted transversely from
gunwale to gunwale over the keel. This
corrugated inner skin corresponds to
the usual inner framing and renders
it unnecessary. This inner planking
iz covered with a fabrie saturated with
a water-proof solution and on it 1is
worked one or more diagonal sking of
light veneer, according to the strength
required. The outer skin is worked
longitudinally in narrow strips similar
to the well-known packed form of con-

struction, the joints being filled with a
water-proof solution and forced to-
gether under heavy pressure. When
this is smoothed down the outer skin
iz practically seamless. The whole
structure is fastened together with cop-
per rivets and burrs. Where it is de-
sired to have an especially smooth ex-
terior finish, the outer surface is
roughened and covered with an elastie

Corrugated Skin

cement. Upon this another layer of
fabric is stretched and rolled into place
with hot irons. Two or three coats of
aint on this surface produce an abso-
utely smooth finish without the possi-
bility of leak or deterioration from the
weather,
g
Automobiles are getting to be quite
hamh The latest accessory i1s an elec-
tric cigar lighter which is guaranteed
to work in a hurricane,
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The Siamese-twin effect illustrated
in the picture is the result of a definite
purpose, and not as might well be
imagined, a freak Imnmﬂtne made to
pull itself apart. This type of en-
gine, built in England for the Bolivian
Railways, is so constructed on account
of the terrific grades which frequenﬂy
are as steep as 1 ft, in 35. Under such
conditions if a single bmler of neces-
sary length was used all the water
would fr mpunth be at one end or the

POPULAR MECHANICS
QUEER LOCOMOTIVES IN BOLIVIA

CHINA SHEETS INSTEAD OF
WALL PAPER

The perfection of a method of manu-
facturing poreelain in large sheets one
inch thick is announced in England.
The sheets can be decorated to order
in any desired design and then glazed
by firing. When placed on the walls
of rooms the effect is =aid to be beauti-
[ul, and of ecourse the material is
highly sanitary. This would obviate
for all time redecorating, wall paper-
ing and spring house cleaning, and de-

mmmm

Built This Way on Account of Grades

other of the boiler, with disastrous re-
sults. Hence the Fairlie type, as it is
known, was designed, using two boil-
ers, each fired independently of the
other. The machine is really two
small complete locomotives backed to-
gether and connected permanently.
The water tanks are on cach side be-
low the cah floor: the coal storage is
in the side tanks above.

The center Jne of the hoilers is only
4 ft. 10} in. above the rails; the track
gauge is 2 ft. 6 in.; the drivers are 2
ft. 6 in.; eylinders, 12} in. by 16-in.
stroke ; diameter of boilers, 3 ft. 53 in.;
length of boiler tubes, 9 ft. 3% in.;
rigid wheel base, 6 ft.; total wheel
base, 29 ft. 43 in. ; boiler pressure, 160
1b. : ‘.‘.Ei'fllf 52 tons.

prive the lady of the house of the two
grandest events of the year.

The china is made of a mixture of
ground Cornish clay and French flint
boulders, and can be sold for $2.50 per
square yard.

—_—,

EIFFEL. WIRELESS STATION

The French army has been experi-
menting with the FEiffel Tower as a
wireless station with such excellent re-
sults the government has decided to
make it a permanent station. It thus
becomes the highest station in the
world, although other stations are in
nperutu}n at greater altitudes., Mes-
sages have been exchanged with Berlin
and other cities.

A certain sign, not an advertisement, which you have all seen many times and consisting of only
slx words earned the man who first wrote it, $1,000 a word. Do you know what it is? If not, the

May number of Popular Mechanics will tell you.
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SHOP NOTLES
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Coloring Metals

Dissolve 4 oz. hyposulphite of soda
in 1} pt. water and then add a solu-
tion of 1 oz. acetate of lead in 1 oz
water. Place articles to be colored in
the mixture and heat gradually to the
boiling point. Iron is given the color
of blue steel, zine becomes bronze and
copper or brass becomes, successively,

vellowish, red, scarlet, deep blue, blue,
light blue. By qlll)btlttlt]l'l" -111|.:h;1t£*
of copper for the acetate of lead in
preparing the solution, brass becomes
first of a fine rosy tint, then green and
lastly of an lliflt‘hﬁ‘l’lt brown color.—
Contributed by A. G. Wareham, Wa-
terloo, Ind.

—i—
How to Make a Dike

In placing a dike or dam on the side
of a hill or on a level surface it is well
to prepare the surface before building
by plonghing furrows on the surface to
receive the bank and throwing the dirt
=0 it will not fill the adjacent furrow

Jurfipce Limey 270 o
:

Correct Construction of Dike

but lie on top as indicated by the black
portions in the accompanying sketch.
This will usually prevent the water
seeping through unless the earth is
very porous or sandy, when it will be
necesgary to apply a 'I'ner of clay on
the bottom and sides of the ditch.—
Clontributed by Geo. G. MeVicker,
North Bend, Nebh.

Repairing Broken Hammers

In many cases hammers which have
been broken can be repaired and made
to give good service. When eracked
diagonally, as shown at Fig. 1, the re-

Crdek

Fig. | Fig. 2 = Fig. 3
Repairs for Broken Hammer

pair can easily be made by drilling for
a small bolt, as indicated by the dotted
lines. When the pene becomes broken,
as shown in Fig. 2, a quick repair can
be made by drilling and tapping to re-
ceive a steel serew, which should be
ground rounded, as L-.lum n. When the
head of a hammer comes off and noth-
ing else will hold it on, the scheme
shown in Fig. 3 is a good one. Drill
a hole at A and drive in a steel pin.—
Contributed by W, E. J., Walden, N. Y.
—_——

Safe Flash Powder

A gafe flash powder which ecannot be
ignited either through frietion or a
blow consists of 10 parts magnesium
and 10 parts anhydrous chrome alum.
Two parts of aluminum can be substi-
tuted for the same amount of the mag-
nesium, if desired. The powder will
burn more slowly if silicie acid or pow-
dered glass is added.—From Photo-
graphische Rundschau, Vol. 20.

L .

A green color may be given wood-
work by dissolving verdigris in vinegar
and applying hot.
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Heating Water by Gas

(Gas heaters for heating domestic
water supplies are very convenient and
the cost of operating is not very large,
especially when natural gas is used.
The illustration, from the Metal-

1 Fig. 1 Fig. 2
Gaz Burner for Heating (Gas Heater with
Range Boller. Thermoatat In Boller.

Two Methods for Heating Domestic Water Supply

Worl:ar, shows the two types commonly
used. The horseshoe burner, Fig. 1, so
called on account of its shape, is a
simple gas burner placed about 5 in.
below the bottom of the boiler.

It heats the water by burning direct-
ly up against the bottom of the boiler,
but is objectionable because it will in
time burn out the boiler bottom, is
very slow in heating the water and is
wasteful of gas. Nevertheless this
burner has a considerable popularity
because of the convenience with which
it can be connected without interfering
with the regular boiler conneetions,

Then there is the coil, or the round
cast heater, made to connect up, as
shown in Fig. 2. The return pipe
from the bottom of the boiler 1s con-
nected to the bottom of the heater, and
the circulation pipe from the top of
the heater is connected to a tee in the
hot water supply pipe in top of the
boiler. This can be run as a non-auto-
matic heater, or it can be made auto-
matic by the use of a thermostat, as
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indicated. This thermostat, which is
made expresgly for this work, consists
of a brass tube inside of which iz a
porcelain tube, arranged so that it can
be set to operate at any desired tem-
perature. This tube expands upon be-
ing heated and closes off the supply
of gas to the burner. As soon as the
water falls below a certain temperature
this tube contracts and opens the gas
valve, which allows gas to flow to the
heater, where it is ignited by the pilot
light.

F———
.

Hiding Fine Cracks in a Wall

&
-

To hide fine cracks in a wall use
plaster and whiting, mixed with glue
size, says the Master Painter. DBrush
the mixture well into the wall so that
the cracks are filled full, and when
dry, smooth off lightly with sandpaper.

___..H.+_.__

Coupling Converted Into Pulley

Some time ago in a shop where 1
was employed they had a large room
fille1 with various machines run by a
single line shaft. The countershaft of
one machine was in line with a flange
coupling on the main shaft and as the
other machines prevented its being
moved to one side, the belt was put on
the coupling. The machine was driven

Coupling Converted Into Pulley

successfully in this way except that
the speed was too low, which made
it necessary to lag up the mup]m-r as
shown in the dramnrr A piece of
band iron, A, } in. thick was bent in a
circle as shown and drilled at B to
allow fastening with bolts. A number

of hardwood blocks, C, were screwed
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to the band, the screws being counter-
sunk flush with the band, which was
then placed on the coupling and tight-
ened up.—C tmitlhutwi by Alfred .
Cromer, 466 L. Buchtell Ave., Akron,
Ohio.

—_—

Repairing Brasses

An engineer recently observed that
one of the brasses on the erank of his
engine was cracked as shown at A. No
new brasses were at hand, and as the
plant operated day and night it was
absolutely necessary that ~-mmn?"thlﬂg be
done go that the engine could be put
into operation. It was finally decided
that the best method of procedure was
to drill three holes in each side of the
crack and tap the same. A piece of
steel plate was then cut out and fitted
to the brasses as shown at B. Holes
were drilled in this plate to line up
with those already in the brass, says the
Engineers’ Review, but purposely
drilled nearer to the center in order to
bring the two parts of the brass close
together. Screws were. then threaded
in place and headed over to prevent
their working loose.

Emergency Repair for Brasses

Babbitt metal was next melted and
poured into the brass, the old babbitt
having been removed, a piece of shaft
slightly smaller than the crank- -pin be-
ing used to run the babbitt against on
the inside. The bablitt was then
turned out in a lathe to fit the pin.
These brasses were used until new ones
could be secured, and are now heing
kept in case of an emergency.
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Electric Rotation Indicator

This device will give an alarm when
the machine to which it is attached
stops running. In the illustration A is
the end of a shaft on the machine, B
ig the bearing and C is a piece of brass
fastened to the bearing by means of a
piece of hard rubber or other insulat-
ing material. The end of the shaft is
threaded to receive a 2-in, steel rod, D,

Rotation Indicator Applied to End of a Shaft

which should be run true with the
shaft. The brass flange, I, is loose on
the rod and the brass collar, F, is at-
tached by means of set-screws.

The steel springs, G G, which may
be made from an old clock spring, are
attached to both collar and flange and
support the brass weights, H H, which
revolve with the shaft. The centri-
fugal force thus produced will draw
the flange, K, away from the contact,
C, while the nﬂclnnp i running, but
as =oon as it stops the springs will force
the flange against the contact and ring
an electric bell. One wire from the
bell should be attached to the binding-
post and the other should be grounded
to the machine, If desired the electric
hell may be replaced with small gal-

vanometers or other indicating devices
running to each machine. —Contributed
by W. M. Brown, Philadelphia, Pa.

—_——————

It is reported the Southern Pacifie
will electrify 250 miles across the des-
ert from Reno, Nev., to Carlin. Four
water power plants on the Truckee
river will supply the current.
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Low Fuel Alarm for Gasoline
Engine

This device is applicable to either
motor boats or stationary gasoline en-
gines and is designed to give an alarm
when the fuel becomes nearly ex-
hausted. The alarm is given by means

LowsLevel Alarm for Gasoline Tank

of a float in the gasoline tank, which
holds an electrical {"UIILil’.‘t open o long
as there is plenty of fuel in the tank,
bhut allows it to elose when the level
becomes too low, thus ringing a bell
and notifying the operator before the
wasoline is entirely exhausted.

The threaded cap of the gasoline
tank is removed and an internally
threadc 1 brass flange, A, is serewed in
its place. The open end of the flange
is then covered with a sheet rubber
diaphragm, B, held to the flange by a
brass ring, C, fastened on with screws.
The float, D, is made of cork or other
light material and is fastened to a
gteel rod, E, which is held in a vertieal

_ shelves aud cabinets,
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position by, the guide, F, constructed

of heavy wire and soldered to the
flange. The rod, E, iz attached to the

center of the diaphragm by means of
two nuts and washers, as shown, and
the end is adjusted to hold open the
contacts, G, thus preventing the bell
ringing except when the gasoline be-
comes too low.—Contributed by Geo. G.
MeVicker, North Bend, Neb.

—_———————

Hanging Shelves Made From Gas
Pipe

Shelves constructed of gas pipe, as
shown in the accompanying sketch, are
very useful for storing away books,
files and other small articles and pos-
sess many advantages over ordinary
Shelves con-
structed in this manner are fireproof,
neat in appearance and very strong,
besides utilizing considerable room
without taking up any floor space. The
horizontal pipes, B, may be § in. and
the vertical pipes, A, § in.  These
should be fastened to the ceiling either
with ordinary flanges or floor fittings
as shown at €, % in. by 4 in. Tees
are used at D and may also be nsed at
E if it is desired to allow for adding
a lower shelf in the future; otherwise
% in. by 4 in. ells should be substi-
tuted. 1f the articles to be stored are
of such a nature that there is danger
of their falling through the spaces be-

Suspended Shelves of (Gas Pipe

tween the horizontal pipes, boards or
wire netting may be fastened across
the openings.—Contributed by W. H.,
Chicago.
Y S -

When varnishing a kalsomined sur-
face, treat it first with light gelatine
size.
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How to Make Soldering Paste

Soldering paste, says the [Drass
World, has now come into extensive
use in electrical work as a flux for sold-
ering. This has been brought about
by the requirements of the electrical
trade that in certain forms of solder-
ing no acid shall be used. For solder-
ing copper wires for electrical con-
ductors, soldering paste is almost ex-
clusively used. It has also entered
other fields of soldering, particularly
in instances where spattering and cor-
rosion are objectionable.

Soldering paste which is now used
in the electrical trades consists of a
mixture of a grease and chloride of
zinc., The grease which 1s commonly
used is a petroleum residue, such as
vaseline or petrolatum. Such a ma-
terial is about right in consistency.
The proportions which are used are as
follows :

Petrolatum .....cevveeneananes 1 lb.
Saturated 'solution chloride of zinc
.................... 1 oz. (fluid).

The use of petrolatum instead of
vaseline is recommended. While they
are identical in composition, the name

“vaseline” is registered as a trademark
and commands a higher price on this
account. Petrolatum is much cheaper.

The chloride of zinc solution is made
by dissolving as much zinc in strong
muriatic acid as it will take up. An
excess of zinc should be present and
all the acid neutralized. This will
form a thick, oily solution, The petro-
latum and chloride of zinc are mixed
and thoroughly incorporated by means
of a mortar and pestle or by vigorous
stirring.

The advantage of this soldering
paste lies in the fact that it does not
spatter and 1s not corrosive. It will
be found excellent and is now exten-
sively used.

——

In the transmission of compressec
air a loss of from 2 to 10 per cent re-
gults from pumping the air from the
engine room instead of air from a
cooler place.
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To Remedy Poor Draft in Large
Chimney

It i3 an advantage

4 4==iz | to have a little too
3 I=—F much draft in a stove
x o or furnace, as 1t can
1 =k alwayz be reduced

when necessary, but
it is not always good
fo have a large chim-
nev. A correspondent
s~ | of the Metal-Worker
3 | has found that a
large chimney gives
Gives Good Drait f_{ﬂﬂll draft with a
large fire but a very poor draft with a
small fire and recommends the con-
struction ghown in the sketch to over-

come difficulties of this kind.
e

A Wabble Saw Kink

i jxmﬁ-‘*ﬁ?f'i"ﬁ“r‘-
. : -
]

The wahble saw is an old device, but
the following application is one that
is not generally known. In this case
the work was to be notched out, as
shown in the illustration. which made

Wabhble Saw Kink

It necessary fo use three saws instead
of one. The washers between the saws
were made of babbitt metal and were
beveled as shown. The bottoms of the
notches were not perfectly straight but
slightly curved, as iz the case in all
wabble saw work, but the curvature in
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this case was so small as to be almost
unnoticeable. In order to hold the
work in position while using the saw
a bolt was pushed up through the
bhoard on the table and into a vertical
hole in the work.—Contributed by Ex-
perimenter.
—_— - —

Finishing Brasswork

Many readers have doubtless admired
the very pretty effect of mottling seen
on shop-made brass instrumentg, some-

Fig. 1

For Mottling the Surface of Brasswork

thing like the veins in marble ranning
over the surface of the brasswork. A
smooth finished brass surface readily
shows up scratches, and is difficult to
lacquer perfectly, m'enlv and free from
brush marks. On the mottled surface
lack of gkill is not so noticeable.

The “mottling™ is really a series of
very fine circles running into one an-
other scratched on the surface of the
brass, says a correspondent of the Model
Engineer, who has done work of this
kind in the following manner:

Take a small round piece of wood,
Fig. 1 (a piece of a penholder or pencil
will do), put it in a drill chuck or self-
centering chuck, leaving an inch or so
projecting. Start the lathe and with a
smooth file make the end very shightly
convex. From a piece of the very finest
emery paper cut a cirele about an inch
or so in diameter, as shown at Fig. 2,
and fasten to the piece of wood with
good stout string, as shown in Fig. 3.

Now, holding the piece of brasswork
in the right hand (it is necessary to
have a piece of paper between the brass
and the fingers, the grease from the
fingers prevents lacquering afterwards),
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the work being finished to a good sur-
face, run the lathe as fast as possible,
press the work lightly against the
emery-covered wood, moving it steadily
forward at right angles, and a sort of
rhaded vein will be seen where the ro-
tating emery has cut lightly into the
brass. You may follow any pattern vou
please at first, but the worker will =oon
be able to obtain some very nice re-
sults, and designs will Bug_‘gﬁ-t them-
selves to him.

If two or three diameters of wood
are used, the veining may be of differ-
ent widths. Different grades of emery
may also be used, but anything like a
coarse grain is uselese. Do not use
emery cloth, use only the finest emery
paper, such as is used for polishing.

— i
To Keep Hot Lead From Sticking

Prepare a mixture of 1 qt. powdered
charcoal, § pt. salt, 1 gill yellow prus-
siate of pﬂtﬂsh and a Iump of eyanide
of potassium the size of a walnut, saye
Machinery. Apply this to the surface
of the pot or to tools to he heated in
the molten metal.

-—‘—.—’-.—_
Eraser Holder

Draughtsmen will find this deviee
very handy and well worth the trouble
of making, especially if there iz much
rubbing out to be done. Tt is made
from an ordinary elothes pin cut down

Eraser Holder

as shown and drilled to receive an old
binding-post, which is used to hold the
eraser from turning. I have used this
device for some time and find that it
makes the work of rubbing out much
casier and prevenis the fingers from
cramping.—Contiributed by Wm. E.
Jehn, 195 Fifth Ave., Paterson, N. J.



POPULAR MECHANICS

Surface Finish For Concrete

In considering concrete as a substi-
tute for brick and stone, [:—Erhapa the
most serious problem confronting the
architect is to obtain a satisfactory sur-
face or finish,
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composed of 1 part cement, 2 parts
sand and 3 parts ¥-in. screened stone;
Fig 2 consists of 1 part cement, 2 parts
sand and 3 parts fe-in. pebbles: Fig.

3, 1 part cement and 3 parts }'el]ctw
|mI' sand. Fach example is shown at
its actual size,

Examples of Surface Finishing for Concrete==Actual Size

The concrete surfaces shown in the
accompanying photographs are easily
obtained by a method known as the
(Juimby process, which is deseribed in
the Cement Age as follows:

The process consists in completely
flushing the face against the form, re-
moving the form after the material has
set but while it i1s =till friable, and
then immediately washing and rinsing
the surface with water,

The washing removes the film of ce-
ment which has formed against the
mold and exposes the particles of sand
and stone. The appearance then de-
pends, of course, upon the character
of the aggregate in the concrete and
the uniformity of its distribution in
the mixtures. As in well mixed con-
crete the cement merely fills the voids
between the grains of sand, and the
gand fills the voids between the pebbles
or particles of erushed stone. the ce-
ment visible in this finished surface
is so small a pereentage that it has
very little influence on the color of the
work.

In the illustration the surface shown
in Fig. 1 was obtained with a concrete

To Produce Extreme Hardness in
Steel

Heat the steel slightly, then im-
merse in a mixture of 4 parts water, 2
parts salt and 1 part flour, till it is
thoroughly coated. Then heat the metal
to a cherry red, says Machinery, and
plunge in soft water.

L

Tongs For Pulverizer Discs

A very useful pair of tongs for hold-
ing pulverizer dises when sharpening
same  can be
made as shown
in the sketch. If
an old pair of
tongs can be
gpared for the
purpose the la-
bor of altering
them for work of
this kind will be very httle, as it is
only necessary to weld a piece of round
stock on one of the jaws and turn up
the end as shown.—Contributed by
(Geo. G. MeVicker, North Bend, Neb.
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Forging a Rocker Arm

To forge a rocker arm take round
stock that is large enough to give, when

flattened, the dimension shown at A,
Fig. 1. Draw it to the form shown in

Fig. 2. This will require great care,
says a mrr%pnndenf of the Blacksmith
and Wheelwright, for there is danger
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Loading Stern-Wheel Boat

In loading a stern-wheel paddle boat
for all ordinary conditions, it is usually
best to stow the cargo =o that the boat
will trim a trifle down at the head, and
therefore draw a trifle more water at
the bow than at the stern. This not
only assistz towards higher speed and

that the dimensiong C
may be too great or too
small.  Flatten enough
of one end to form the
arm and draw to the
form shown by two views
in Fig. 3. Make the di-
mension D of this view
to correspond to D in
Fig. 1. In Aflattening

this part the work is done
with the hammer, the
side toward which the stock is drawn
being made as true and flat as possible
from the shoulder to the end, forming
the recess at D by the use of the fuller.
This leaves the projection at F on the
end, from which to form the boss.
Next clamp the piece firmly near one
choulder and bend the flattened por-
tion down, making the whole piece of
the form shown in Fig. 4. This may
be done by clamping the piece between
the hammer dies and driving the arm
down with the sledge hammer. Round
the boss to the shape shown at G in
Fig. 1. This rocker arm is strong and
durable.
— il

To Recharge Motorcycle Batteries

When a motoreyelist finds himself in
the eountry with his batteries run down
they may be revived sufficiently for the
return trip, or till new cells can he
procured, by the following treatment:
On each side of the carbon pole drill
a small hole with a pocket knife or
screw driver, drilling deep enough to
go entirely through the black composi-
tion on the top. Then pour water in
the holes and allow batteries to stand
about 5 minutes.—Contributed by
Eugene J. Friedlander, 2803 Second
Ave. So., Minneapolis, Minn.

Forging a Rocker Arm

easy running, but iz alse a precaution
agam-,t grounding, as the boat, if run-
ning on to a shoal place, touches for-
ward, and is then easily backed off
without damage to the paddle-wheel.

e e —

Talking Through Your Chest

Persons not familiar with the action
of the vocal organs derive considerable
amusement from carrying on a tele-
phone conversation
with the transmitter
placed against their
chestz. With the in-
strument in this po-
gition  the sound
transmitted is repro-
duced with a loud-
ness almost equal to
that heard when the
mouthpiece is imme-

diately in front of
the lips of the speaker. The voice of
the speaker may be reac'ily recognized,
says the American Te' :phone Tuu‘rnal
but there is sufficient alteration in the
quality of tones tn make it possible
for a change from this position to the
customary one to be readily detected.

Desk set users will do uell not to
attempt to muffle a transmitter by
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pressing 1t against their coats, as 1s
sometimes done by persons who use
the telephone while standing, if they
wish to say things which should ot
be heard at the other end of the line.

—

How to Mix Plaster of Paris

In mixing plaster of pariz do not
pour the water on the plaster, but turn
the plaster gradually into the water,
says Machinery, -]:ru&ﬂnw it about in
shaking it in and not stirring until all
the pltht:r' has been added. If mixed
in this manner a smooth cream or thin
dough without lumps will result. The
proper quantity of gypsum iz usunally
enough to peep out over the surface of
the water over the greater part of the
avea; that is, about equal volumes of
each ingredient. The addition of glue
water to the mixture retards setting.

P N —

Life of Wooden Poles

The German Postal and Telegraph
Department  has  recently  published
statisties eollected during the period of
52 years on the life of wooden posts
impregnated with different preserva-
tive gubstances. The number of posts
under observation amounts to nearly
3,000,000 and the following are the
average results obtained :

Poles Tmpregnated with— Lengih of Life.

Bulphitte of COPPET. - - v v ci v st osss 11.7 yvears
Corrosive sublimate. . . ...... ..., 13.7 years
Croosote i iesnesessssinnss ves el G yOArS

-

Unimpregnated ......... . 0eieuee. 1.7 years

The manner of preparing the poles
has been improved from time to time,
and this is clearly shown in a further
table giving the average length of life
of the ]m]f_-z- under different methods
of treatment with each preservative af
different periods. For example, in
1883, with sulphate of copper the aver-
age life was 9.4 vears, while in 1903
the method of treatment had been im-
proved so that an average life of 13.3

vears could be obtained.
A

For common brass for castings use
20 parts copper, 24 tin, 1} zine.
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Remedy for Stiff Working Springs

It frequently happens that wagon
repairers are called upon to reduce the
stiffness in the springs of new vehicles
in which the springs are far too stiff
for comfort. This is sometimes done
by removing a plate: but a better way
is to take spring apart, place each leaf,
one at a time, in the vise and drawfile
until all the scale has been removed.
Then mix tallow and plumbago and
paint the leaves and reassemble, wip-
ing ofl all the tallow from the edge.
The idea of using tallow is that even
in warm weather it will never run out
and disfigure the springs.—Contrib-
uted by J. C. Blake, Harvard, Il

s e
Heating a Radiator from a Range
Boiler

Unsuecessful attempts to heat radia-
tors from hot water boilers are usually

W ommnimmsron.

Correct Installation of Pipes and Radiators

due to faulty installation. The sketch
herewith shows the correct way to make
the connections.  Instead of using
valves the stop cocks A and B are used,
as they offer less resistanee to circula-
tion than ordinary globe valves. Cock
A must be g0 arranged that it can-
not be elosed more than two-thirds,
savs i corregspondent of Domestic En-
vinecring, else if cock B and cock
A were inadvertently closed tight at
same time there would be danger of
the waterback exploding. The opera-
tion would be as follows: By partly
closing cock A any desired amount
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of the hot water could be forced
through radiator, and by this means
radiator could be kept up to the hoil-
ing point if desired, while boiler was
anywhere from 100 to 120 or at any
desired heat. By placing the sediment
cock, as shown, the return can be kept
clear of sediment. When 1t ig desired
to put the radiator out of commission
it can be done by closing cock B.

The hot water supply from boiler
and from heater to radiator should be
run entirely separate, as shown in the
aketch.

i
- -

Cutting in a Boiler

If the following precautions are ob-
gerved many of the aceidents which oe-
cur from cutting in boilers will be pre-

POPULAR MECHANICS

Cinder Roads Bad for Planing Mills

It is poor economy to make cinder
roads around a planing mill, savs a
correspondent of Wood Craft, who has
found that some of the cinders are sure
to work their way into the ends and
surface of the lumber and make it
necessary to keep one man busy filing
the nicks out of the planer blades.

—_——

Ink for Rubber Stamps

A very good rubber stamp ink which
will not rot the rubber, dry on the pad
or give bronzed colors can be made by
mixing the following: 16 fl. oz. alcohol ;
12 fl. oz. glycerine: 7 oz. aniline violet.
Dissolye the aniline in the alcohol first
and then add the glycerine.

vented. Tt A and B
represent two boilers: B
is supplving steam to the
line, Li; A is about to be
cut in, and the pressure
in it is nearly up to the
required amount.

Now it is possible that
some water, W, may have
collected in the pipe lead-

b le e te ale el

e —~ 1
i B

ing from boiler A, If
there is enough of 1t, the
engine might be wrecked when the
stop-valve is opened. The secret of
preventing trouble consists in opening
the valve when the steam is about 5
Ib., lower in boiler A than it is in the
main line; then any water that may
have collected in the pipe will be foreed
back into bhoiler A but be sure and
open the stop-valve very slowly, and
be sure that you know how nearly cor-
rect the steam gauges are.

Also, in cutting in a boiler where
there is a condensing engine, be careful
that all the air is blown out of the
boiler first, says a correspondent of
Power, otherwise it would plug up the
condenser and the vacuum would be
lost.

el i i

Anybody can publish a Websler's
Dictionary now: Copyright expired.

Danger of Wrecking the Engine
To Remove Wheel Stuck on Shaft

Many times a wheel which has been
machined for a running fit on a shaft
runs dry of oil and bwrmh cutting.
This uuu.llh results in thv Imln.ltmn
of one or more small balls which roll
up the material in the same manner
that bovs roll snow balls, until they
become wedged in so tightly that the

wheel is locked to the shaft. To re-
move the wheel apply kerosene, allow-
ing it to soak 1n thoroughly, If this

fails, try heating the hub with a gaso-
line blow-torch, and if this fails, ’mn, it
will probably be necessary to use jack-
screws and chains.—Contributed by G.
G. M.

—_—

A cube of air 31 ft. on each side

weighs over a ton,
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To Color Brass Black

Boil the brass to be blackened in a
strong potash solution to remove all
grease and oil, then rinse well. Dis-
solve 1 1b. plastic earbonate of copper
in 2 gal. strong ammonia and dip the
brass in this solution, which should be
heated to 150° to 175° F., until the
desired degree of blackness is acquired.
This process, says Compressed Air,
works best on brass containing much
copper. The color is uniform and has
little tendency to peel off.

The plastic carbonate of copper can
be made as follows: Dissolve blue
vitriol in hot water and add a strong
solution of common washing =oda so
long as any precipitate forms. Allow
the precipitate to settle and then pour
off the clear liquid. Add hot water and
allow to settle again. Pour off the
clear water again, add hot water, let
settle and pour off as before, repeating
this process until everything has been
washed out of the green carbonate of
copper that remains at the bottom of
the vessel and which is the plastic car-
bonate of copper referred to.

—_—————

A Good Copying Ink

Into two gallons of clear rainwater
put 4 1b. gum arabie, } Ib. clean cop-
peras (ferrous sulphate), § lb. pow-
dered nutgalls, } 1b. brown sugar. Mix
well, shake occasionally for ten davs,
and strain. If it is needed before ten
days steep it in an iron kettle until the
desired strength is obtained.

—_———

Liquid Glues

Take three parts (by weight) of gum
shellac and one part India rubber. Dis-
solve in separate vessels in ether (free
from alcohol), applving a gentle heat.
When both are entirely dissolved mix
them and put them in a tightly corked
bottle. This variety of glue is known
as marine glue. It resists the action
of hot and cold water and the ma-
jority of the alkalis and acids,
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Repair for Caster Sockets

When the caster socket in an article
of furniture becomes worn or weak-
ened, drill out the
socket large enough
to receive a piece of
l-in. pipe and after
driving the pipe in as
far as it will go cut it
off with a hacksaw. If
the caster has a large
shank, it may be nec-
essary to use a }-in.

pipe. A piece of pipe
fitted in this way
makes an  excellent

bushing and is much
more durable than the
original socket.—Con-
tributed by  Axsul
Ilverson, Penn Yan, New York.
S —

Stake Puller

The device illustrated is used for
pulling iron stakes or rods out of paved
and other streets and was designed by
R. S. Miller, manager of the Gas Co.,
Muncie, Ind. In this case the handle
is made of iron, about £x2 in., which
also answers for the stand or rest. It
may be noticed that the stand has two
sharpened studbolts to prevent same
from slipping when setting the device
preparatory to pulling a rod. The

Stake Puller in Oparatjon
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toggle 1= made of forged steel and the
opening will take any sized rod hy
simply varving the angle at which it is
applied. This device pulls rods from
+ 1n. to 1} in. with ease, even in well
macadamised streets, without in any
way disturbing the pavement.

— .

Metal Polish

A good polish for silver, gold or
other fine metals is made ln mixing a
little vaseline with the ashes of burned
out or broken gas mantles. Apply with
a rag or finger and polish with a clean
rag. The result iz a superb luster, the
best finish being obtained by using a
soft rag.—C :mtnlmtml by Herman Par-
deck, 102 Rees St., hicago.

—_—

Keeping a Circular Saw Cool

To keep a saw from heating, the
saw teeth and gauge should be suit-
able to the wood, and the saw should
be well sharpened and run at the
proper speed. The saw blade should
be carefully packed, the feed not
crowded and the cut opened out im-
mediately it passes the saw. The saw
guide is sometimes continued too far
along the face of the saw, and thus
crowds and heats the phtL through
not allowing sufficient room for the
wood to open out as it is cut. If the
fence extends say 3 bevond the
roots of the teeth, it is usually enough.
Heat is often communicated to a saw
through the saw spindle, through the
bearings heing out of order or screwed
up too tight, says Timber Trade Jour-
nal. The saw should not fit too
tightlv on the saw spindle or bind the
steady pin. A saw when hung properly
should in the horizontal line incline
very slightly toward the timber, so
that the teeth at the back of the saw
mav rise without scoring the wood. If
the driving pulleys are too small or
run at too short centers the bearings

will heat.
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Average Weight of Telephone Poles .

A committee of pole experts reported
at a recent convention of dealers the
following average weight of poles:

I"ounds.
B In. 20 ... .0ieennsnnenns 1M
R T 1 B o o L P S S0
o TR 1+ T | o I
Y in. 45 ft.. .. ... S 1,100
Bodn BTk s e aas s 1100
R 1 PR | B | o 1.450
o7 S RO - TR ) ARt i i, T1H)
T oIno 6O ft.. ... einannn. 2,200
IS o T TR S R A 2,504
R | P R o e e 5,000

Strength of Grindstones—Wet and
Dry

Tests seem to indicate that the
strength of a grindstone is consider-
ably reduced when it is wet, sayvs Iron
Age. The wetting not only decreases
the tensile strength of the material,
but it adds weight and thus augments
the centrifugal pull at a given peri-
pheral speed. The reduction of strength
appears to be ags much az 40 or 50 per
cent. A dry section of stone hroke
under a stress of 146 Ib. per square
inch.  Another section of the same
stone, soaked over night in water,
broke at 80 Ih. A better stone, under
the same conditions, broke under
stresses of 186 1b. per square inch when
dry and 116 Ib. when wet. Much dif-
ference of opinion prevails as to the
maximum safe allowable speed at which
to operate the stones. Some grinders
1|=-.e a peripheral speed as high as

,500 ft. per minute, while others limit
1t to 2,500 ft. Little difference iz oh-
Srn'ml in the liability to breakage, this
leading to the conelusion that a fre-
quent cause of breakage must be hid-
nlvn in flaws or cracks, which would
permit the disruption of the stones at
the lower speeds,

—— e

An Excellent Tracing Paper

Make a mixture of turpentine and
mastic varnish in equal partz and ap-
]:h to separate shects of double erown
tissue paper.
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Rate of Evaporation of Alcohol,
Turpentine, Benzine, Etc.

In an address before the National
Painters’ Association, W. G. Scott
said :

From the result of many experi-
ments it has been found that the “rate
of evaporation” per hour, per square
inch, for a given volume of water, al-
cohol, turpentine, and benzine is as

follows:
Per cent

(by weight).
MRRERE. e 2 e e BBl B e 0 0.61
Grain Alcohol ... ievasiaiivs 5.10
Wood aleohol ...oinvevaevoiorsa 074
TorpenEne o sis s easaneis s ws 1.10
Woad Spleit- o o0 sl v s ia sl 1.58
L L O P S C TR e et 4.70
Gasoline, BT deg.....cocicivvns H5.11

When paint works “short” or var-
nish refuses to “level out,” the trouble
is generally due to the amount and
kind of vehicle present. A varnish
with the proper amount of turpentine
will flow and level out much better
than one containing the same amount
of benzine, the more volatile thinner
causing it to set quicker. This also
explains the difference so often no-
ticed in shellac varnishes where wood
in place of grain alcohol is used as a
thinner,

Benzine has the highest rate of
evaporation of all the paint thinners,
even higher than the very inflammable
coal tar product known as “solvent
naphtha,” which is 2.23 per cent. The
study of evaporation is a complex
problem, of which little is known, but
it is to blame for many of the troubles
incident to paint and varnish.

Slow evaporation generally means
slow drying ; rapid evaporation should
mean quick drying, but more often
signifies quick setting.

A very peculiar feature in regard
to evaporation and the drying of paint
and varnish is, that the rate of evap-
oration at a high temperature in a
closed room is not nearly so great as
at a lower temperature with a free cir-
culation of air.

e

Water is compressed 1/326100 of its

volume for each pound of pressure.
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Shrinkage of Metal Castings

The following table gives the rate
of shrinkage in castings made from
various metals :

Bismuth ........c00veves....5-32 In. per foot
PEDER: i i e e e =g v s
A L e AT 14 = =
BODPEE i SR e e 316 +

| T R e e e e e i 1 S L
L e s i 1, T 8 I b
Toln: BrReR s e e S 1-8 ** in 9 In.

Tolck brass | I LT

———. ———

1“ w

Extracting Pump Pipes

It is often necessary to pull the
pump pipe from an old well either for
renewing the strainer or for making
other repairs, and as this is usually a

A Good Pipe Puller

diffieult undertaking, the scheme here
illustrated may possibly be beneficial
to some readers. A small exeavation
is made and a chain is wrapped around
the pipe, which, being usually some-
what rusty, prevents the chain slip-
ping.

The timbers and jackserews are then
placed as shown and the jackserews
turned up to their full height. They
are then lowered:; the chain iz moved
down on the pipe and the jackscrews
turned up again, this operation being
repeated as many times as iz necessary
to remove the pipe.
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How to Make a Home=-Made Band=Saw

The frame of this machine 18 made
of 2-in. by 4-in. lumber bolted together
with J-in. bolfs and reinforced with
iron rods. The band-wheels are each
made from a single piece of oak 2 n.
thick. Thev were first sawed out in
18-in. circles and then mounted on the
ghafts and turm‘fi up perfeetly true.
A groove } in. deep and 14 in. wide
was then Tmm*d on the face of each
pulley and a piece of rubber belting
11 in, wide was then fastened in the
groove by means of small nails driven
along both edges,

vuide is fastened to a g-in. rod, which
works in a clamp fastened to the frame.
A cavity is made in the guide to re-
ceive the steel ball, B, which may be
taken from an old bieyele.  On each
side of the ball are placed blocks of
wood, fastened by means of small bolts
passed through slots. This allows the
blocks to be moved up on the saw as
they wear.  The lower guide is the
same as the upper except that it is
bolted fast to the under szide of the
table. The saw runs through these
guides, which prevent it bending and

The guides were made by bending the ball-bearing at the back keeps the
2-in. band iron inta L-shaped pieces, saw from running off the pulleys. The
as shown in Figs. 3 and 1. The top saw blade is 10 ft. long and will cut

c

Fig. 2 \

29—

= ow ook =

Front and Side Elevatlon of Band-Saw Machine
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to the center of a 3-ft. circle. - The
general dimensions of this band-saw

Fig. 4
Dretails of Guides

are given in the elevation drawings,
Figs. 1 and 2.—Contributed by Frank
W. Rumsey, New London, O,

—_—— -~

How to Hang Japanese Leather

Japanese leather, like ordinary
pressed or embossed paper, can't be
satisfactorily laid on hard walls with-
out they are first lined with brown pa-
per, which gives the paste an absorb-
ent surface and a surface to stick to.
Use ordinary wheat flour for the lin-
ing paper, but for the Japanese leather
paper, as well as for all the heavy pa-
pers, us¢ a stiffer paste, which sets
quicker, and lessens the risk of soak-
ing into and softening the relief work
and injuring the colors. Carefully trim
each piece of Japanese paper with the
knife and by the straightedge, savs the
Master Painter. Apply the paste
quickly, and get the paper onto the
wall as soon as vou can. When vou
have the paper in its place on the wall,
go over it with a very soft brush,
though some think that even the soft
brush is wrong, and that the fingers
only should be used. When the pa-
per has become very nearly dry, go
over the seams with the seam roller,
very carefully. Be very careful not
to stretch the paper while it is wet. Re-
move at once any paste that may press
out from the seams.

o e e

A good cement for such articles as

shells, fossils, ete., consists of beeswax,

1 oz.; resin, 4 oz.: powdered plaster-of-
parig, 5 oz, melted together. Warm

edges of specimen and apply cement
warm,

451
Temperatures of Flames

According to the results of recent
experiments the flame of acetylene is
perhaps the hottest known mt.vpt that
of the electric are. The following fig-
ures have been given by Mr. Malli:
Bunsen burner, 18717 ; acetvlene flame,
25489 ; aleohol flame. 1705°: Dlenay-
rouze burner, half aleohol, half petro-

leum, 2053°; hvdrogen flame, in air,
1900°; gas jet flame. with oxvgen,
2200° : nuhu]rﬂ-rs-n flame, 3’171'}"
These are all Lu]l]mud:, degrees.
e e
To Repair Dent in Musical Instru-
ment

Cornets, trumpets and similar instro-
ments  frequently become dented, as
shown in the sketch. When this hap-
pens bend a wire to the form shown
at A and soft solder to the dent at B.
Then simply pull on the wire, thus

Taking Out a Dent

bringing the dent out to its original
position, as indicated by the dotted
line. Then apply sufficient heat to
melt the solder; wipe off clean with a
rag and polish. __Contributed 1 vy C. R.
McGahey, Atlanta, Ga.
S I ——

A tight belt is a power-consumer and
a slipping belt iz a speed-loser, but be-
tween the two there is a good point
where you don’t lose any speed and
don’t consume too much power.
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Amateur Mechanics

8 5

HOW TO MAKE A BOX KITE

As some of the readers of this maga-
zine may desire to build a box kite,
a simple method of constructing one
of the modern type iz given in detail as
follows: The sticks should be made of
straight-grained wood, which may be
either spruce, basswood,

shown at U, to prevent gplitting. The
small guards, D), are nailed or glued
to the longitudinal sticks to prevent
the struts slipping out of position, Of
course the ends of the struts counld he
fagtened to the longitudinal strips if
desired, but if made as deseribed the
kite mav be readily taken apart and

or white pine. The lon-
gitudinal corner spines,
A A, should be § in.
square by 42 . long,
and the four diagonal
struts, B, should be } in,
by 3 in. and about 26
in. long,

Twoeloth bands
should be made to the
exact dimensions  given
in the sketch and fast-
ened to the four longi-
tudinal sticks with 1 oz.
tacks, It is well to mark
the positions of the
sticks on the eloth bands,
either with a soft lead
pencil or crayon, in order
to have the four sides of
each band exactly equal.
The ends of the bands
should be lapped over at
least 4 in. and sewed

double to give extra

strength, and the edges should be care-
fully hemmed, making the width, when
finished, exactly 12 in. Probably the
best cloth for this purpese is nainsook,
althongh lonsdale cambric or light-
weight percaline will answer nearly as
well.

The diagonal struts, B, should he
cut a little too long, =o that they will
he slightly bowed when put in posi-
tion, thus holding the cloth out taut
and flal  They should be tied to-
gether at the points of intersection
and the ends should be wound with
coarse harness maker’s thread, as

rolled up for eonvenience in earrying.

The bridle knots, E, are shown in
detail at H and J. H is a square
knot, which may be easily loosened
and shifted to a different position on
the bridle, thus adjusting the lengths
of T and G. A bowline knot should
be tied at J, as shown., to prevent
slipping. If the kite iz used in a light
wind, loosen the square knot and shift
nearer to G. thus =hortening G and
lengthening F, and if a strong wind
is blowing, shift towards F. thereby
lengthening G and making F shorter.
In a very strong wind do not use the
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bridle, but fasten a string securely to
the stick at K.—Contributed by Edw.
E. Harbert, kite expert, 1627 Briar
Place, Chicago.

——-——

Pictures Without a Camera

If you wish to take a picture and
have no camera, but would like to gain
a little experience in finishing up, you
can make some very niee pictures by
the following method. Or, if you
have a proof and have broken vour
plate after vou took that proof, you
can make another one, about as
good as the original, without tak-
ing the pieture over. Of course, it is
not possible to take an out-door scene
without a camera of =ome =ort, as ex-
posing the plate to the light ruins it,
and no image iz found, but you can
take plcturc--, of other pictures with-
out a4 eamera.

All you need is a dry plate, a print-
ing frame, the size or larger than the
picture vou wish to take, and the usual
dev elnpmg outfit. Cut a picture, with
nothing on the other side, out of a
magazine, or take any ordinary camera
picture, not mounted—this we will
take our picture of.

In your printing frame p!aw* a piece
of verv clean glass the size of the
frame: an old p]ate from which the
gelatine has been removed by hot water

Made Without Camera

is best. Place your picture in the
frame on top of the glass, face up.
(Better results will be had if the pie-
ture is oiled with kerosene on the back
gide, but don’t let oil get on plate.)
Then lay your plate with the sensitive
side next to the face of your picture,
put in the frame back, as you would
in printing a picture, and fasten it
tight. Of course, this is done in the
dark room. Now you are all ready for
the exposure. After a little practice
you will have no trouble in judging
the time. Tt depends upon the picture,
the light and the plate. The best way

Experiment With Colored Electric Lamps

To many the following experiment may be much
Place the
hand or other object in the light coming from
two incandescent lamps, one red and one white,
placed about a foot apart and allow the shadow
to fall on a white screen such as a table eloth.
Portions of the shadow will then appear to be a
experiment consists in
first turning on the red light for about a minute
and then turning it off at the same time that
The entire sereen
will then appear to be a vivid green for about
which it assumes its normal

more easily performed than explained :

bright green. A similar

the white one is turned omn.

one second, after

color.

|"||"|'H T
| i | {fif
l | .I"‘ il
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is to open the little window of your
dark room and expose the frame abouf
a second in the subdued daylight. Re-
move the plate carefully and develop
in the usual way. There will be a
negative of the picture you had at first,
if you have heen successful, if not, vou
should try it a time or txm varying
the time of exposure.

In this manner you can make many
pretty blue prints for vour wall, or
supply yourself with postal pwture-ﬁ of
things Iﬂ'll‘lﬂ‘-m!h]t'! for vou to take a
picture of yourself.

Should vou have trouble with your
high lights, print rather dark and

bleach in following solution :
Water, 100 e,
Motasgsium Ferrlevanide (1710 sol),
Hypo (110 =zol)y, 20 co,

3 oo,

e ™ R ——

Wireless Telegraph

The accompanying diagrams show a
wireless telegraph system that I have
used successfully for signaling a dis-
tance of 3,000 ft. The transmitter
consizts of an induection ecoil, about the
size used for automobiles, a key or push
button for completing the eircuit and
five dry batteries. The small single
point switch iz left open as shown
when sending a message, but when
receiving it should be elosed in order
that the electric waves from the an-
tenna may pass through the coherer.
The coherer in this case is simply two
eleetric light carbons sharpened to a
wedge at one end with a needle con-
nu(llng the two, az shown. An ordi-

o Arrfenng

Ao

vl'.ukl{} %

g . Vo
|

Tnigiii|

Wiring Diagram for Wireless Telegraph

MECHANICS ’

nary telephone receiver is connected in
series with the coherer, as shown. To
receive messages hold the receiver to
the ear and elose the switch and an-
gwer by opening the switch and operat-
ing the key.—Contributed by Coulson
Glick, 816 N. Temple Ave., Indian-
apolis, Ind.

S N N —

Constant Pressure Hydrogen Gen-
erator

By fitting three bottles, A, B. C, with
rubber stoppers and connecting with
glass tubes as shown in
the sketch, hydrogen or
other gases produced in a|
gimilar manner may be
generated under constant
pressure. In  making
hydrogen, bottle B is pﬂrt-
ly filled with zinc nodules
formed by slowly pouring
melted zine into water.
Hydroehlorie aeid is then
poured in the small fun-
nel, thus partly filling
bottles A and C. When
the acid rizsing from C
comes in contact with the
zine, hydrogen gas is gen-
erated and fills bottle B.
The gas continues to gen-
erate until the pressure is
sufficient to force the acid
back down the tube into
bottle C, when the action
Ceases. As fast as the gag is used the
acid rises in the tube and generates
more, thus keeping the pressure nearly
rnuntant the pressure depending on
the difference between the levels of the
acid in bottle A and bottle B. As this
device is easily upset, a ring stand
should bhe used to prevent its being
broken, or if it is to be a permanent
apparatus it may be mounted on a
substantial wooden base. This ap-
paratus may alzo be used for preparing
acetvlene gas or almost any gas which
requires a mixture of a colid and liquid
in its preparation.—Contributed by C.
3. J., Detroit, Mich.
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MODEL LOCOMOTIVE

a model loco-
Beaver, a stu-

High

The illustration shows
motive built by Roy C.
dent in the Greenville (Pa.)

455

ture will work better, as this will pre-
vent the magnetism from acting on
both ends of the armature.

The wiring diagram, Fig. 2, shows
how the connections are to be maﬁe If

Mcdel Locomotive Made by Roy C. Beaver

DIMENSIONS—Cylinder, 21 in. by 114
diameter of boiler. smallest ring, 514 in. ;

131 im,; lepgth of eogine and tender, 48 in.

School. This model, which is built
almost entirely of wood, required 20
months” time for its construction and
was made from pencil sketches, drawn
from a Bessemer and Lake Erie loco-
motive.

All the parts were worked out in
detail, including the link motions and
other, moving parts, and when moved
along the track it runs very smoothly.

il
. -

HOME-MADE ANNUNCIATOR

When one electric bell is operated
from two push buttons it is impossible
to tell which of the two push buttons
is being operated unless an annuncia-
tor or similar device is used. A very
simple annunciator for indicating two
numbers can be made from a small box,
Fig. 1, with an electrie bell magnet,
A, fastened in the bottom. The arma-
ture, B, 15 pivoted in the center by
means of a small picee of wire and has
an indicator or hand, C, which moves
to either right or Ieft depenﬂmg on
which half of the magnet is magnet-
ized. Tf the back armature, D, of the
magnet is removed the moving arma-

¢ ovalve travel, 3§ In.
dlameter driving wheels, 5 in.;

fire hox, 4 In. by 6 in.:
height tc top of stack,

the push button A is closed the hell
will ring and the pointer will point at

1} &
{)
A
B
P=

Annunciator and Wirlng Diagram

1, while the closing of the push button
B will ring the bell and move the
pointer to 2.—Contributed by H. 8.
Bott, 109 Cooper St., Beverly, N. J.

e

Experiments are being made with
brown sugar which is uald to greatly
increase the adhesive properties of
mortar. Equal parts of sand and lime
are mixed.
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The above views show a type of ship derrick much used on English freighters.

will lift weights up to 25 tons.

'

!
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i
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The machina

TO BRING CITY WATER 226
MILES

The city of Los Angeles plans to
build what will be the finest system
of city water supply in the world.
From away up in the pure, cold moun-
tain tops of the Sierras, 226 miles
away, the water from melting snows is
to be conducted throngh a great con-
duit to the city, providing a daily sup-
ply of 250,000,000 gal. Not all of
this iz now needed for domestic pur-
poses, for many millions of gallons
are and will be required for irrigation
purposes in the city and suburbs.

A mountain reservoir containing at
all times 85,000,000,000 gal. will in-
sure an abundant and constant supply.
The revenue from water which ean be
sold at the present time is said to be
sufficient to pay the interest on the

25,000,000 which the undertaking will

cost, .

An electric bath in which the pa-
tient is deluged with electric sparks
a foot long, is announced to work
wonders by the celebrated French sei-
entists, Dr. Moultier and Professor
d’Arsonval. Hardening of the arteries,
cerebral hemorrhage and heart lesions
are declared to vield to the treatment.
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VATERNIE | |“GET THE BEST’

The only horizontal vapor cooled g o e

gasoline engine in the world. which meana

| ..-.hsohlml)fr .‘_.,__,. £ , Th Cl-
sl i W o e Clipper
freeze, f
Water Motor
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claim it THE BEST.
Buy one fortttl':lm boy and
wateh him *“get busy."”
Send for elrenlar with full

description and price.

L. E. RHODES
HARTFORD, CONN.

REVERSIBLE
MARINE ENGINES

115 to 30 H. P.
Send for Catalog. Prices right.

The king of all gasoline engines. Our catalog will tell
you all about them, also our power and sweep feed
grinders. Send today.

WATERLOO GASOLINE ENGINE CO.
1021 Cedar Street Waterloo, lowa

THE MIETZ & WEISS

OIL :GAS ENGINES

Stationary, 1% to 80 H. P.
Marine, 14§ to 100 H. P,

ML " | GENERATOR SETS, PUMPS,
HOISTS, Eve.
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TERMAAT & MONAHAN CO.
Oshkosh, Wis.
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En llﬂldmfas%aﬁu!;gﬁ? Pryica with g I % and 2}5 H. PEqutpped
full launch outfit, shaft, propeiler, ! pe T
tank, batteries, coll, piping, etc. No with short connection
extras, Everything furnished §110. :
Send for catalogue of 2 to 36 H, P, for SPTEY pump or walkmg
H. LIPPERT,  St. Louis, Mo.
beam attachment for pump.-
ing from wells. Will work
against 150 lb. pressure.
S VM Gasoline in base of engine
g‘ &7 or outside. Write for
ol

." e B ageucy,

AIR-COOLED MOTOR CO., LANSING, MICHIGAN,

WATGCR-MOTOR " $12

Larger Slzes proportionately low. Attachments extra. Runs fan, seroll saw, lathe,

sewing machine. Power depends on water pressure. As orders will be filled in the order

of receipt ‘ﬁu should send for free circulartoday. For engineers we also make Engine
e
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High-grade MARINE and

AUTOMOBILE ENGINES
21to 30 H.P. 2 and 4-cyole,
latest Improvements; best ma-
terial; lowest prices. Also sall
castings, with drawings.

State your want.

HOULE MOTOR WORKS,
680 East 51, Holyoke, Mass.
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For Marine and Vehicle Use

Williamson Motor Co.

124 to 60 H. P. e eled)
Experimental Work Solicited

s

] 8-123. 39th St., Phila., Pa.

TURNTABLE OUTFIT

usa mannfactuored, nataral or prodocer gas, gasoline, aleo-
hol, or distillate a8 fuel; there are six distinet t{' ranging
from 1 to 100 H, P., Including statlonary, portable and ma-
rine, of both two and four cycle. Weoe send axperts to make
direct eonnections of thesa engines (o pumps, COMPressors,
nerators, holsts, etc. We are alsn headqguoarters for Scales,
rucks, Transmission, Valves, Hallroad, Factory and Mill
Supplies, Machine Tools, stc. -'Write us for catalog.

THE FAIRBANKS COMPANY NEW YORK

Mme: Baltimore; Bangor, Me.; Boston; Buffalo;
artford; New Orleans; Philadelphia;
Pittshurg; Syracuse; Glasgow;
Hamburg; London: Paris.

~Chapman Economizer

1} horse, but tested to 331§

T cent above rated power.
N'T buy a D'ELE.LPngﬁIlnB: it

“MYSELF AND ME."

This item of wverse I8 floating around, credited to the
Express Gazette, but of what veity, or the name of the
unerowned laureate, son of man kooweih not to this day.
The name of the inspired writer should be written in let-
ters of gold high up in the Hall of Fame:

I'm the best pal that I ever had,
I ke to be with fne;

I like to sit and tell myself
Things confidentially.

I often sit and ask me
If I shouldn't or I should,
And 1 find that my advice to me
18 always pretty good.

I never got acquainted with
Myself tlll here of late:

And I find myself a bully chum,
I treat me =lmply great.

I talk with me and walk with me
And show me right and wrong,

I mever knew how well myself
And me could get along.

1 never try to cheat me,
I'm as truthful as can he;

No matter what may come oF go,
[I'm on the square with me.

It'® great to know vourself and have
A pal that's all your own;

To. be such company for yourself
You're never left alone.

You'll try to dodge the masses,
And you'll find a erowds a Joke,

If you only treat vonrself ns well
As vou treat other folk.

I've made a study of myself,
Compared with me the lot,

And I've finally concluded
I'm the best friend I've gof.

Jnst gat topether with yourself
And trust yourself with you,
And you'll be surprized how well rourself
Will like you If you do.
i i e
MARRIED AT TOP OF SMOHKESTACK.—When the gas
and electric company of one of our western cities dedicated
a new 200-ft, coucrete smokestack recently, the program
incloded ' novel feature. A young man and woman, and
alzgo a pollee justice, szeended to the top In a bucket and

%ﬂm‘] ll;!:gg ﬂm Jm: were united In marriage there. ’i'I.:rx cerginony was wit-
ine at the lowest price} nessed by thousands of spectators. The company had ad-
al's right, we tham, - vertised that they would [ii-'emmiu ---,ule:r umﬂ:!iid juu lhﬂ

DMarce stack a gas stove, fixtores for thelr new Lowe, $25 in cas
oL ENGIH&IW_.M;K s llnn.Enh. and the minlster's fee, Seven couples applied.

e IDEAL SIGHT RESTORER

The Ideal Eye Masseur

Indistinet Vision, Muscular Troubles, Chronic
Diseases of the Eye all successfully treated by
Scientific Massage at any age.

English, German or Spanish pamphlet mailed free.
THE IDEAL COMPANY, 239 Broadway, New York.




OO LA G IEANILS ALV LAl IY e L0 L TULY St

Wood Working Machinery

Foot, Hand and Light Power

For ripping, cross-cutting, mitering, rabbeting, grooving, dado-
ing, boring, scroll and band eawing, edgo moulding, beading,
maortising, ete.  Euilt for hard “‘ﬂrk. accarate work and long
sgarvice. Send for catalogue “A.™

SENECA FALLS MFG. GO0, seneéi"ili5%: v,

%!ng?' SMALL MOTORS

The 2-Cyele-Engine-Sensation of the Year, Entirely new and
improved design introducing many exclusive features. Runs
on Gasoline, Dizstillate, Kerosene or Aleohol.

ACTUAL Bare § 200 (-8 H.P., 110 Volt, 60 Cycle I 50
H. P. Engine Westinghouse, it ioior s =

'L COMPLETE ENGINE with Fresh

| "‘ Water Boat Fitings, $39.90 90 I-8 H.P., 110 Volt "“““3'33.00

New, Direct Current, Shunt
. Swiftest, most powerful, efflcient and rellahle IIUIII'; “uund Motors, each t: T
. &h engine of its size on earth. Drives Canoe, Row- i

baat or 14 to 20 ft. Launch, with load, & to 10 Send for onr monthly bargaln sheet on electrieal snpplies,
itles per hoar. Roversible, easy to trutall and - motors, dynamos, eto. LAHGEST STOCK IN AM ERICA.
Cw "'116"' sle, unfailing enduranece powers, reonomical and

Belle e MotorCa v i i || QUARMNTEE ELEG, 005722
Cemeut MAKE YOUR OWN

Machines CEMENT BLOCKS

BRICK, FENCE POSTS, DRAIN TILE, Etc.
Blg money in making Blocks or

Wa furnish the machine and instructions.
Bricks. Save money on your bulld- BAVE MONEY on your bulldings.
ings. Write for circulara.

i aking blocks for th
400 N, .lirﬂ.}'n“ci{-;mt;ttm“ = nicago = B I G MON Ev t?awﬂ. “?lﬁt; ?:w ?J{)gll-;]atﬁ

ot o S v The Reed Mig. Co., Box 118, Springfield, Ohla

§ THE OLD RELIABLE Gas and Gasoline Engine and
JESSOP STEEL | Casti
IS YET ON TOP AND THE VERY BEST FOR ALL FINE TOOLS | Motor tmgs 1to 16 H.P.
WILLIAM JESSOP & SONS, LIMITED Bicyele, Auto, Marine and Stationary Booklet on request
21 JOKN STREET. NEW YORK We sell blue print drawings of either 2 or 4 cycle type
§ THE GEBHARDT MOTOR CO.
IDDDID3 PIIIE | 2930 Hancock St,, Philadelphia, Pa.

3 SEND FOR IT

My Revisep LisT oF MACHINERY
AND CoONTRACTORS' EQUIPMENT
IS NOW READY, AND COVERBS
TWELVE PRINTED PAGES WITH LO=
CATION AND PRICES. | WILL BE
VERY PLEASED TO SEND A COPY
TO YOU IF YOU WILL LET ME HAVE
YOUR ADDRESS.

(BY MAIL ONLY)

Just to acnnaint yon with our profit saving
pricos—for 30 days we offer

STARRETT’S CENTER OR TOOL 6AUGE

For usa on grinding and setting screw cutting
tools. Made of finest quallty steel. Salls regi-
larly at 25 cente. Sent postpaid o any address
upon receipt of 17 cents, (By mail only.)
Offer Good to May 1, 1907, Only

=! Send loday for catalogue Buy where you save maney

] RUDOLPH HARDWARE CO,
Dapt. O, Smithfleld Street, Pittsburg, Pa.

SAVE THE MIDDLEMANS PRPTIT

Willis Shaw, Machinery
171 La Salle St. CHICAGO, ILL:

SEND FOR CATAL®CG

that explains fully the unique construction of
the FERRO AUTO MARINE ENGINES

and tells just why they have nrcnted such widespread interest this year. Or send 10c.
for our complete Treatise on Marine Engines. Write us today.

The FERRO MACHINE & FOUNDRY COMPANY, &evirann. o
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791015 n, Swing,
New Feafures, = =%

If It’s a Sebastian, It’s a Goﬁd_ Lathe

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

Sebastian Lathe Company, 107 Culvert St., Cincinnati, 0.

Star Spraying Machines

For Whitewashing, Painting,
Spraying of Insecticides,
Etc., Etc.

14 DIFFERENT STYLES AND SIZES
Write for Prices and Catalogue “H "

STAR BRASS WﬂRKS, Sele Manufacturers

12-14 5. lefferson 5i., CHICAGO

LATHES

9 to 13 inch Swing

List price, 865,00 and up accord.
ing to size. When ready to buy
send for Lathe Catalog and prices

W.F. & John Barnes Co.
1 Ruby Bt., : : Rockford.TIL

“"KNIPE" Pat.

BALL BEARINGS

For light and medium weight.
Thrust or weight, or both.
1-4 inch shaft and up.

Neo fitting, just push them on.
10 cts. in stamps for samples.

PRESSED STEEL MFG. CO., 545 The Bourse, Phila., Pa.

SLIDING FURNITURE SHOES

o not wear holes in carpets nor scratch floors as
casters do, 'Write today for particulars and OFFER
TO AGENTS.

FAIR MFG. CO., 933 5th Street, Racine, Wis.

METALLIZING FLOWERE AND OBJECTS.

Coverlng flowers nnd other delicate or fragile objects
with a thin but densge cost of Lronge so that they resem-
hle pieces of cast broonee, bt are only one-sighth as
expensive, s the accomplishment of a forelgn firm. The
electrolytic process jz used, amd the artlele stays in the
bath from 24 to 72 hoors, according to its charaeter and
complication of detall. It s sald the product Is most
beautlful and differs from any manufacture now on the
tmarket. Chemieally pure copper is used.

B
e

0IL HEATED ERABSS FURNACE.—A double-chamber
metal melilng furnace for copper, brass, bronze, aluminum,
irom, steel, ete,, I8 now on the market, which for ofl
fuel, linings and all other repaire melts at a cost of only
8.3 cents per 100 Ib. against 30 cents for the ordinary
type of farnnce.

Ti-ili.oh rhamber of the furnnce consists of a lined steel
ahell,
sether on one shile.

aplit longitudinally theongh its swxiz and hinged to-
The

chambers are mounted horl-

zonlally In loe on theee nnder cut stands, which are set
on n ecast-iron base as o unit, 80 as o revolve freely and
independently on rollers by means of a wormm gear and
hand-wheel. :

The charging and pouring openlngs are provided with

convenlent hinged lids and wvents. Special low pressure
ofl or. gas hurners, usluF 12 to 14 o, alr pressure, are
mounted at each end, discharging into the furnace in an

opening at the center of rotation. Thege furnacez range In
size from 250 lb. to 44440 lbh. contents.

PENSAELE INVENTIO A CIVIL ENGINEER

In addition to ordinary mechanical work the American Combined Le

haight of any object, ete, Writa for book of teslimonials.
~Apply at once to

THE AMERICAN COMBINED LEVEL AND GRADE FIND.‘E;..E.

All i -to-da ies, Machinists, C . Brickinyors, Masons, Plumbers, Millwrights,
SﬂmEihi“ Mtﬂg{ ﬂ]ﬂr Htﬁ’ Hmﬁr?;?nl::n::dﬁfut !'nr‘:m'u:hgmmnn. ;ﬂ:i#t:rpéﬁmnﬂziar:,:nd othnu';riil find this an 18-
N. HAT YOU MAY HAVE WITH YOU AT AL MES.
The Most Practicable, Durable '“':'ﬂcuﬂ;'ﬂﬁna-'f;t I%Hrumqntl]ni" 1Lt||$r Day Pt

a Finder will mrove serviceahla ton orms nf grading, Iayi

out roads, landseape gardaning, placing of pipes for drinsge, getting fall g water, getting - )
grade of hill for automobilists, cutting of rafters, laying off and levellng buildings, getting
Apents wanted on liboral tarms,

EDWARD HELB, Rallroad, Pa., Manufacturer

FOOT and POWER

AND TURRET LATHES, PLANERS
SHAPERS AND DRILL PRESSE

SHEPARD LATHE CO.
Al131'W.24d §t., Cincinnati, Ohio

TR EW
- -

B.F. BARNES’

ELEVEN-INCH SCREW
CUTTING LATHE

For foot or power as wanted. Has
power cross feed and compound

rest, A strictly high- & Mo -
#rn 1. We also build s %inch
4 lathe, Deseriptive cireulara of

r eénch laths upon request.

B. F. BARNES £0.. Rockford, W

| GASOLINE SOLDERING IRON
AND BLOW TORCH

DO e - SRSt~

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

This little tool ("tis only 21 inches long) is a positive tri-
umph of safety, portability and efficiency. It is to the
ordinary Soldering Iron and Furnace what the automobile
is to the wheelbarrow. We'd be glad to send (and you
to receive) an especially attractive booklet that tells its
whole story. Shall we mail it?

TRV navny A e #4mas

Pransilime BAFonk astdss



POPULAR MECHANICS ADVERTISING SECTION 463

. “Koeth’s
—  Kombination Kit”

Greatest invention of the agse,
Conceded by all who ses it to ba
tha best thing of its kKind now on
the market, 15 Tools and
Une Pair Handles for all,
Made of tool steel, drop-fo y
highly finished and warranted.
Each tool eomplete within {tsg!
and 10 to 11 fnches in leagth.
£10 worth of tools for $3.50 per
got, prepald.  Salesmen wanted,
Phenomenal induncements to live
men. Write for illustrated book.
let, ete.

KOETH MFG. CO.

108 Broadway Buffalo, N.Y,

|RUNS LIKE A BIKE.

BALL-BEARING
STEEL-FRAME GRINDSTONE

Frame strong and rigid,

Fine stone 20-in. dlam.
2.in. thick,

Shipped crated.
Welght 75 pounds.

THE NO. 42 BENCH; ALSD MADE WITHOUT CABINET
Write for Catalog and Prices

GRAND RAPIDS HAND
=== SCREW CO.

146 South lonia Street
Grand Rapids - - Michigan
Largest Manufacturers of Manuwal Training and Home MECHANICS TOOL WORKS'

HEI!IE'I!‘E iiﬂ ﬂIE Wurld. ZM D‘Ml‘hﬂfl‘l Struat. c"“:ﬁﬁo. “.I.-

Price $3.50 F. 0. B. Chicago, lil. I

The Brand “OHIO” i " o528
STERLING QUALITY  #BHI0}

“OHIO™ Tools are ¢or-

reetly construeted from su- 7 = -
purior quality tool steel b{ ST ey 2 i I
men traiued in this busi- ot F R e “g,fs.n-*"‘_ ;

ness. They are tempered
by the most improved pro-
eess, which insures uni
formity and correct-
ness of temper.

Every Tool Covered by a Broad Guarantee

WE MANUFACTURE Planes, both lron and Wood, Chisels, Gouges,
Drawing Knives, Auger Bits, Spoke Shaves, Bench and Hand
Screws, Etc.

If you cannot secure “OHIO™ Tools at your dealer’s, write us.

Illustrated Catalogue No. P’ sent on request.

OHIO TOOL COMPANY, Columbus, Ohio




YOUR INTERESTS AND OURS ARE IDENTICAL

You Want Practical
WELL DRILLING MACHINERY

to develope that

Mineral, Oil or Water

proposition; we have It. Guarante®
It to work satisfactorily.

Tell us about the formations, depth. diameter holes; will send

~ CHICAGO, ILL.

HOTTEST ON EARTH

A needle flame of 3,000 degrees Fahrenheit.
Jobbers sell at Factory Prices. No. 100

Alcohol Blow Pipe,
Price, each, i ‘5.00 Net

THE TURNER BRASS WORKS
55 N. Franklin Street, CHICAGO, U. S. A.

I'[I;u-eml-lof: Plumb and Level

Price $1.00 and §1.25 each, posipald
KRALUND’S
PATENT
ATTACHMENT
for TWO-FOOT
RULES

By mall, 50 cta. sach.
Owners and Manufacturors:

THE EDEN SPECIALTY CO.
95434 Third Ave., Brooklyn, K. Y.

——YOU CAN FLY——

Your Naue OveEn Tar Crry
Use a banner above the street. A new maethod, but remark-
ably eheap and extremal attra.ﬂlv&‘
“ Everybody Looks and Wondera.
We fornish the Kites and banners necessary. Balloons and

parial apparatua of all kinda our specialty.

We make practical kites for practieal purposes,
INQUIRE AND ASK US TO “SHOW YOO.”
HARBERT AERIAL AbDV. Co,

1827 Briar Place (NOT INC.) CHICAGO, ILL,

NGRAYINGS MADE TO ILLUSTRATE CIRCULARS,
= CATALOGUES, OR ADVERTISEMENTS,

Ciean, bright, ahowy, cuts—bringing out details
perfectly. Our prices ars ressonable, all wurF
&l . guaranteed—let uas flgure on your job. . e

WEITE FOR BAMFLES

ACME ENGRAVING CO.

- e 157 Washington St Chicago

[Fei
o

printed matter and can save you money.

¥) THE AMERICAN WELL WORKS,

AURORA,ILL., U.S. A,
DALLAS, TEXA

D0 YOU WANT

To Represent

Popular Mechanics

In Your Own Town

Or Place of
Employment ?

The Compensation Is
Liberal

The Work Not Difficult
And Will Not Interfere
With Your Present Duties

| POPULAR MECHANICS, Chicago

TYPEWRITER BARGAINS

All Standard Makes, $15 to §85, Most of
these machines have only slightly
assd—are good as new. Ship on R
proval. Don"t buy a Typewritar befers
writingus. We will give you the best type-
writer bargaing that can beoffered. Address

Mz:LAUGHLIN TYPEWRITER
EXCHANGE

207 N. 9th St., St. Louis, Mo.

GENUINE ARMSTRONG.STOCK AND DIES

are made only by

THE. ARMSTRONG MFG. CO.

BRIDGEPORT, CONN.

New York Office, 139 Centre St.

Chicago Store, 23 South Canal St.
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Eﬁmsaumuomuwumn THE BEST BOOK ON AUTOS

5 For Owners, Operators and Repalrmen

H..L

Giving complete instruetion in the eare, construction and opera-
tion of all types of motor ears. Fully illustrated. Price $2 post-
paid to any address, Money retunded if not satisfactory. Order
today. Cafalog of machinists’ books free.

THEO. AUDEL & CO., Publishers, 63 Fifth Ave., New York

MHOA MM
INHAAY HiildC®
oow "l‘lﬂl"li

yot

"Elultinu the Battery on the Line"

s & term which means charging =
hattery while 1he hatlery iz giviog off
eurrent, Tux Arrik losition Sveres works on
this principle. The Apple Battery Charger
furnishes acurrent for charging storage bal-
taries at the same time and rate that the bai-
taries give off ourrenl, thus inereasing tha
luttery s efficiency, Innrlhummr. ive life, and
saving charging expeose incarred otherwive,

THE DAYTON ELEETRIEAL MFG, C0., 179 St. Clair 5t., Dayton, 0.

Pateoted
August 15,
105

Will wash vehicles perfectly.
Quickly attached to hose, Will not @8
@ 200 seratch varnish. No cold, wet hands i=-

A —BoOKLET
¥ Ardrey Vehicle Washer Co.
IMEM 5t E., REochester, N, ¥

"%, g Motsinger ,qm.smk“ Eldredge Battery Volt-Meter

Reading 0 to 3 Volts in ; Divisions
GAS EI!IIH "HI'I'IIIIIIT BATTERIES A convenlent and practical instrument
% Mo other machine ean do it suecesatfully for for those who use Primary aod Storage
fy lack of original patents owned by us. No Battaries. Its range will cover two cells

B twist motion in ogr drive. No belt or of primary or one cell of storage battery;

|=‘|"

e g &witch necessary, No batbories whiatever., is DEAD BEAT in its readings. Noo-re-
Iren @for make and break or jump-sparhks movable nuts on strong contact posts.
wilhl # Watarand dust-proof, Fully gunranteed. Price

i MOTSINGER DEVICE MFG. C . ELDREDGE ELECTRIC MFG. CO., Springlield, Mass.

ELECTRIC MUBIC.—Announcement 8 again made that
within a sbhort time the long-promised electrical muosical MAKE YOUR BIKE A MOTDRCYCLE
instrument, the telharmonic, 18 toe be in full operation in at small cost by attachi the
New York., This s an instrument for the transmission of afficient, powerfal, light
music from a central kevboard to the homes, hotels, res- FRIE 2 H. P. ATTACHMENT
taurants and public plaves of a clty. This includes all parts to make

At a eoost of moce than $H0,000 the central musienl apowerfuol, strong motorcycle
“plant"’ bas been established at o convenlent point in 1000 I use. Bolts to any Bize
Manhattan. The instrument ia virtoally perfected, and in frame. Spead, 2 to 30 miles
a short time it is expected the lr-m!mn_\ will be rpm!;. tir per hoar, Faa-h:‘ attached by
offer its musical wares toe the publ At no great cost anyoue. Fiie any make of

the houschelder, fiat dweller or rvﬂ.l.l.irﬂht proprictor may frame. A speedy hill elimber, MoToROYCOLER, MoTons, ETe,
have a telbarmonic Installed, connected by wire with the Bend stanip . 8 nd 15 one cent Ht:l!-ﬂlpl
central Inetrument or Instroments, and by mn‘TT pushing tor rﬂ-tﬂlllb:. MUT“R{:-TCI.[STS for new book, “The Mo-
a button will be able to turn on the musle he instru- torcyele.” It tells about the mechanism, care, operation
mnlnt that W:JI be placed In the homes iIH a small affalr, how to get more power, ete.  Send today Y j
and can easily be hidden by a grouplng of Aowers or
potted plants.” Four grades of music will be available— MOTORCYCLE EQUIPMENT C0., 50 Llit StﬂlthIlH'IlH!lSPﬂET NY.
grand opera, pipe organ, orchestral or plano. —

Tests thus far made show that the rich tones of the
central  Instrument are preserved In transmilzsion,  and MAN TIEE UP ELEVATED EYBTEM.—The full current
there is no marring of the musle by the rasping sound of | required 1o operate one of the elevated roads in Chleago
the phonograph, he foventor of the telharmonie and the pageed through o switchman's iy when he grasped two

capitalists who sre backing him are confident that the levers “at the same time and short-cirenited the current.
ingtrument will not only have connections with thouzands Hundreda of wvolts of electriclty passed throagh the
of homes, but will scon be used almost universally by the operator's body, bute he was not killed, though burned
reataurant-keepers.—The Keysione, serfonsly.

“Rich Spark” Plug -5, PRICE S|

CoxprrLETE Frecrmio LioaTr Prawts, OCmoonans Fres.

Richardson Engineering Co., - -  Riverside Place, Hartford, Conn.

TRYQUR

SF&R 75(: TP:pu?ﬁranﬁ:;:ning

POSTPAID

Bolts before and
after using the
Hawkeye . .

Patented

inthe .5,
and Foreign Countries Our wranch ecan be
The Best Wrench for Use Everywhere used as a pipe wrench,

: thread cutter, or nut
On your launch—your motoreyele—your auto—in your shop—In fact, everywhere a w enchis  wrench, For cutting

needed the *Hawkeye™ tukes the plaoe of three touls. threads it has 3 differ-
Mailed postpaid upon receipt of price, 75 cents. ant dins,

The HAWKEYE WRENCH CO., Marshalltown, Iowa
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HOW TO GET GOOD IGNITION in GAS and
GASOLINE ENGINES

Did yon ever stop to think where the heat energy comes from that
appears between the sparking points In an engine eylinder? This
heat ignites the mixtare, just as you might apply & matclu to a pile
ot Funpnwdﬂr. 1ts source is the battery, while the spark
coil gnthers it up and hands it along.

This I8 why yon must nse a Eﬁm-‘l. strong battery, one that does
not run down or dry out, but {3 always there with full voltage to pro-
duce a bright, hot spark. Some batteries, *dry” batter) s for in-
atance, do very well at the start, Fut soon sink dos n so that they
won't keep the engine ronning without a stop for half an hour.

THE GLADSTONE LALANDE BATTERY
gives full voltage and eurrent for fta rated life. It will run an en-
gine lomger for a Dullar than any other. If it does not, yon
get your money back.  Ask your dealer to show you a («ladstoue
Il:-nitmr:r nind bp&rtktg-;l%h?; Eﬂiﬁ to Eg.t.ﬁ.hpl;:ﬁktcg chhl?lt "E.';

3 very important tha T he S5 oll, 80 do no
fall to mention what make of Coil :‘rcn.::r have used. .

THE BATTERY SUFPLIES CO. (Inc.), NEWARK, K. J.

e Lincoln’s Famous Saying FROM COLUMBUS TO MOTOR BOATS.—How time does

fiy! And bow wmoney does fly with tf When you pay
“Yon can fonl somae of the paople all of ths time and all of £25,000 for a nice little motor boat, pay her captain, engl-

the people somea of the tiwe, bat you capnot fool all of the neer, crew and cook, say, $WW a month te ron her, and
peopls B}lﬂfthﬂ“mh?;‘ ar.up!tieu axrra]:mly well to ignition ap- then remember that the whole fleet which Columbus used
paratue for automobiles and motar boata. ' to discover Ameriea was only worth $3.00), his salary but

If yon use a SPLITDORF SPARK COIL you will not be $300 per annum, and that of his two captains but §200,
fooled, It is used by the great majority of motorista and with the erew growing wenlthy on A wage of £2.50 per

they all swear by It. month, you can get a pretly good ldea of how [ast we
C. C. SPLITDORF, 17-27 Vandewater St.. New York. have been moving ginee Columbus [noded on Christopher

Ask Dept. M for catalog. street. What did Columbuz and Lis crew ever do with
all the money they were paid for bringing their three lit-
tle catboats scress the western uveedan '—Motor Boat,

10 DAYS FREE TRIAL vy

We ship on approval, without a
y dupﬂli_ iﬂ' h :E;:pald. Dﬁﬁﬂf 1EAHEAE,i WAKE UP!—A Canndian correspondent ]nf the
b naing e hi.c:n:]u-’lng Are :ml-lllhm i.ﬂf_:lrlgilimz:!:rlt gh Apriculturist sends his paper the following

nu "0T n“'q‘;.ffﬂ'ﬂh""ﬂ pair “A hard-working and thrifty young couaple, in order to

st any price until you rﬁwﬂr&f save hiring a harvest band, arranged that the wife should

Art catalogs illusirsting every kind of stook while the husband drove the binder and held the

Lol 8 Dicyele, and have learned our o of baby at the same time.  All weni smoothly for a while

prives and marvelons new ofers. till the binder bappened to bump over a large stone, with

n"E EE"T is all it will cost you to the result ‘lhnl the Infant slipped from 1‘!11_‘* paternal grasp.

write & postal and . The father's horror may be more ensily imagined than de-

i thing will be sont you free puutrnid geribed a2 he saw the Infant dizappear from sight, sucked

fcl;ﬁn:!:llnllbzm]ll:%wt t:lfrhﬂti?#:g{:ﬂ I:%: by I]'II.‘I' l'ljt-\'ulim‘:{ jt‘r--tu ilh:'l f!ltl]lll-j vnm:us.‘ In :Iillrllf."un.'t'

i . of apprehension he  junsped romy lils seat, bt rie ave

J Wheel '{lf}ES-pﬂ Brakes, Buil- ||Iur£~mtn joy  on ﬂn{llngtthv vhild deposited on JIE:hlt' ﬂlffaf-

up- Wheals and ull sandries ol tesnatl prioes. carrier unscathed and wedsring a girdle of the best manila
Hﬂﬂﬂrﬂﬂﬂﬂ.nml.lm CHICAGD binding twine "

MANY of the leading CENTRAL STATIONS and INDUSTRIAL CONCERNS in the United States after thorough tests
are convinced that

SNOW’'S REFILLED FUSES

Are Right. HOW ABOUT YOU? Save 30Zto 1002

Every style of enclosed fuses refilled. Do not 1et your engineer or
ah:.t.:«.—;-w them away. Catalogue of net prices sent on requess.

E. W. SNOW & C0., $hceand |87 West Ave., Rochester, N, Y,
“Quick Action” Jump Spark Coils

IGNITING DYNAMOS and Smfﬂ?ﬁoﬂgg B aad

ruple for Stationary Engines and
MAGNETOS Autnmobiles. Guaranteed In every
The Most Heliable Sparkers on the particalar. Fine Vibrator.
Market. BEND FOR OATALDGUE D.
= THE KNOBLOCK HEIDEMAN MFG. CO.
Take the Place of Batteries SOUTE BEND, TD,

AUTOMOBILES $100 AND UP

We will matl our large INustrated Bargain Sheet of new and slightly used Automobiles nn
receipt of your name and addresa. This sheet shows accurale pboiograpaie views of more
than 50 Automebiles offéred as low as $100. Write plainly to

H. CRAHAM CYCLE CO, Inc.
Established 14 years. 601-603-605 Madison Street, CHICAGO, ILL
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We Have What You Want in the Electrical Line

In supplying your electrical wants we can give you the best prices,
best service and best quality.

We have “Something Electrical for Everybody.”

is that you want and let us quote you a price.

to do so by return mail.

Think of what it
We will be pleased

Manhattan Electrical Supply Co.

188 Fifth Avenue
Chicago, Ill.

17 Park Place
New York, N. Y.

Jersey City, N. J.

Fﬂctnriea{ Ravenna, Ohio

BAN FRANCISCO RECOVERING RAPIDLY.—0Ope of our
readers who lias just returned to San Franclseo, affer un
abhsence of =everal months, writes: *"San Fraocizeo has
changed marvelouzly from what it was In June. All sorts
of buildings have =prung ap like magle, some sabstantial,

others being erected and any pnmber of one and two-story |

nffairs of wood, where businesa 2 as lively as ever. Hlwk
after hlock between the Ferry and Third and Townsend
gtreets hove been cleared up, all the old iron and refuse
taken away and only neat pileg of clean bricks left to tell
the story of the earthguake and fre, Evervhody was
bustling and scarcely an idle man to be scen. Every sort
of vehicle that can be imagined was on the streets. drawn
by horses, mules and dogs, and I begin to think that the
predietlon that five years will see the city rebuilt may
eome troe, although a few months ago It seemed o hopeless
task to even attempt If.°°

Some jdea may be formed of the past. present and pros-
peetive activities of San Francisco from an officinl snnounce-
ment just issued by the California Promotlon Committee.
This statement sets forth that E3H.000.000 jz ealled for by
the 7,734 bullding permits that have been Issped since the
fire. It I8 e=timated by architectr and contractors that
fully 100,000,000 will be expended in buildings doring the
present year. More than 200 bulldinge—between five nnd
fourteen stories high, to say nothing of a great number of
amaller buildings—are now In eourse of constroction, or
lave been completed and ocoupied sinee the fire.

Durlng the present month 787 bullding permits were
j=gued.  Jamnary  permits  for permaneut  boildings nnim-
hered G40, S2inee the fire there have been izssuved 3,629 per-
mits for pérmanent structures.

—_——p—

FILE EHARPENING MACHINE -—This muarhine nses no
sand blast amd operates with S I steam. but will do
more work with a 130-1L. pressure. It will torn ont from

MM to S0 filer per dax, aml s operation 18 easily
lerned. Sharpens 1'1.1-:'1II||||.-.: from fine lmported files to
conrse rasps, as well as hack saw blades. No aclds or

vhemicals are used.

AKitchenSavingsBank

0 Hl COMBINATION STEAM
Lo e COOKER—BAKER
Sold on easy paymenta.

Price $4 and up. It Whistles
Easy 1o clean. Guaranteed to
sava B) per cent 1o foel, labor, time
and provisions. A whole meal cooked
« var one burner on any etyle stove.
It aszures you deliclonsly cooked hot
meals, 30 Uays' Trial. No inter-
mingling of odors or tastes. Great
for canning froit. A necessity every
day of the year. The only healthful
way to ¢ ok foods and bread stuffs,
Iundsonrely Illustraied Cata-
log Free. $L0K0 Cook Book for 4c
postage. We Want Good A gents.
£30 and #40 weekly and expenses. 195
agents’ aales, 50,000 Jookers.

“0-HI-0” COOKER CO., 1286 Jefferson Ave., Toledo, i]

Es T

" HOM £
=NULITE” |
E‘I#LHHEDEF
yaRoR [ A MPS fY SikEeE,
We manufacture Table Coining
Lamps, Wall Lamps,Chande- Money
liers, Store and Street Lamp and Systems.
The Largest Line on the Market, Write for
our Free Catalogue and Prices.
CHICAGD SOLAR LIGHT Co., Dept. C. CHICAGD

PLUMBING SUPPLIES

DIRECT TO THE CONSUMER
AT LESS THAN WHOLESALE PRICES

Send us your estimate
and get our prices on any-
thing you may need in the
Plumbing lirs. Large
margin saved on all orders
placed with us. Our stoek is always complete.
Any size order rev ives careful attention, Lat-
e~t designs and patterns. Save the Plumber's
Profit by buying direct from ws. Bend for free il-
lustrated catalog No. 35. Al goods guaranteed.

Central Machinery & Supply Co.
547-550 STATE STREET CHICAGO, ILL.

WILLIAMS'

\FEHTILATIHG
WINDOW — SAS

FASTENERS

FPrevent unnaturg] strain on casings, making them fit
tight as intended. Admit fresh alr when wanted,
with no possible chance of anyvone gaining entrance
unless glass Is cut. The greatest convenlence and
safety device ever invented to make the problem of
window locking and window ventilating perfect. The

balt reguilates to any position nnd [astener does not
interfere in opening window full length when

you wish., Prepare for summer home comfort
now, Willlama" Tentilating Window Bash
Foateners will keep your rooms pure and sweet
while no one is in the house and in alsolote
safety from Intruders entering. Think of this
Blessing alone, and D08 sent us for sainple will
catse you to insist that your hardware dealer sup-
ply you with more. Scad today and we wil | return
the money if not more than satistied with trial.
WILLIAME' METAL STAMPIVG COMPANY
325 Babcock Bt, Buffale, N. Y.
i»




468 FPOPULAR
FOR FACTORIES

Install a storage battery to take care of
night lghts, Cheaper than buying car-

rant.
FOR DWELLINGS
Ttm engine now bein d to
nf{wit.'h the aid riff l;ﬁ:m puthE
tury] f‘ll.l']l].lh you with electric light.

Give H. P. of engine, numbar of Hghis
required, etc. We will send var estimate.

MECHANICS

ADVERTISING SECTION

IF YOU HAVE AN ENGINE
Why Not Install Our

ELECTRIC LIGHTING SYSTEM

These Plants Are Mot Toys
No CATALOG

THE U. S. BATTERY CO,
Box 627, New Rochelle, N. Y.

NOTORS AND HSTI!ES, ALS0 MATERIALS ARD BLUEPRINTS.

We have bicycle, antomo-
bile, stationary and marine
motors from 1% to 6 H. P.
Cur attachable motor outfit
fits any bicycle, Send stamp
for literature and particulars,

SHAW MFG. CO.

GALESBURG, KANSAS.

= ane e Motion Pictures

HECESSARY as our in-

mm.ﬂ ‘Business Guide™ teilsall.
Wi I'I.r:l.h.'h.ﬂ' Qutfits with Big Adver-
Humurous dramas brimiful

nf fun, 'I‘.I'l\’l‘J- h:li-hrty. religion, temperance

work and songs lllustrated. i m:m;n :l’\? -:ln:-*ia'l;
m&; Ep?urhnny n any localit
a man with & Hetle mo toshow in rhurt:h-cl

school houses, lodge hballs, theatres, etc.
Profits $10 to over $100 per night, Others
do it, not you? It's easy: write to us
and we'll tell you how. O free.

Amosement Supply Co., 471 Chemical Bank Building, Chicage

Refmlsh Your Furniture
Do It Yourself

Interesting, simple and
fascinating. Our prac-
tical free book makes
it a simple matter to
finish or refinish new
and old farnitare,
woodwork and floors
*in Weathered, Mis=
sion, Flemish, Forest
(ireen, Mahogany and
other latest effects at little cost with Johnson's
Prepared Wax. Apply our wax with cloth to
any finished wood and rub toa polish with dry
cloth. A beautiful wax finish will be imme-
diately produced.
Our book explains
how to change the
color and finish of
furniture to harmo-
nize with your wood-
work and furnishings.
Wesave you money
by telling how old, &
discarded, poorly finished fur
can be made serviceable and§

Johnson’s Prepared Wax—10 and 25c
packages and large size cans. Sold by all
dealers in paint.

Jchnson’s Wood Dyes (all shades) half-
pint cans 30 cents, pint cans 50 cents. t=
paid upon receipt of price if your dealer
will not supply you. Write for 48-page
color book — ““The Proper Treatment for
Floors, Woodwork and Furniture.” Sent
free — mention edition PA4,

S, C.JOHNSON & SON, Racine,Wis,
“The Wool-Finishing Authorities’

REIGN OF EIG STEAMSHIPE.—United States Consul
Horaee W. Metealf forwards from Neweceastle an English
ewspaper review nI shipbuilding in 1M, from which the
following is taken

T he ship 'tul]l:ln.gvé launched in British yards the past year
was 2000, 00 tons, against the previous high-water mark
of ],Hﬁﬁ,mm tons o 1806, and just donble the 1,000,000-ton
prodoction of 1881. In the intervening years, however, the
ontput of wvessels went as luw as 473,875 In 1886. The
increasing size of vesselg is striking. The “‘Mauretania™
has a lepgth of T8O ., o tonnage of 33.200, and 1s
equipped with engines of 700460 hp.  The engines on other
vfa#l‘*{ﬁ- viarled from &M hp, up to this maximom. There
are incloded turbine engines, many triple expansions, and
gsome sets of quadraple expansions. Fouar steamers only,
bullt at Wallsend, Clydebank. Helfa=t and Stettin, aggre-
gate about 110406k tons—a fact in :-:hiuhuildtnf that has
never been knowwm previounsly In any year of it8 history.
HSome results In other countrles were as follows:

In ten great German yards 51 vessels were launched duor-
flélf’ 1906, with a total tonnage of 220,380 tons and 262,-
i
llulfand shipbuoilders turned ont 15 wvessels from three
yards, the aggregate tonnage belng 22,714 tons, of which
the equipment was 16.895 hp.

Norway's contributlon for the
26 wessels, totaling 235.971 tons and 22 281 Bweiden
bullt at Gottenborg & vessels, with 6.311 tons and 11,400 hp.

The large French sghipyard on the Seine buoilt 9 vessels,
aggregating 6,258 tons and 16,500 Lp.

In Belginm there were launched 12 vessels and barges,
algo 2 calssong for Brazil, the entire tonpage amounting to
3,079 tons and 1,884 hp.

Austria launched at Trieste 11
tons and 34,270 hp.

At Hongkong, China, about 21 vezsels were bullt hy one
firm, the tonnage Inhlh iR mnd the horsepaiwer o, G605,
In Japan the Nagasaki yard produced 5 vessels,

11.534 tons and 8,393 h{l.

Three leading yards In Canada launched 9 wvezsels, with
10,640 tons burden and 5130 hp.

The Neweastle paper savs further: ““We have heard
legz of foreign competition this year, chiefly becanse the
work has been full for nearly all yards., home and forelgn.
But while the United Kingdom lannchez more than ‘“twice
g3 much mercantile steam tonniage as the rest of the
world pat together,” the competition will e felt when the
totul demand is less; and the works that have the most
modern plant, that can  produce the cheapest, and those
that have speclalties of build, will probably come off the
best In the fature ompetition.”

i SEE-GAW

. AR R JLL DALY

THE MEWEST AND MOST .ﬁTTﬂ.ﬁCTW{
AMUSER AND HEALTHFUL EXERCISER
FOR CHILDREN

STANDS UNIQUE

e WRITE TO-DAY FOR CIRCULAR
EDWIN D. SMITH.

REDEPT 24| FOURTH AVE. PITTSBURGPA. l

year from four yards was

vessels, totaling 2,661

nll.h

'LEARN JEWELERS
ENGRAVING

“The Engraving School that Graduates Exp:rl!"

A fascinating, high-salarisd and uulih' learned trada, tullhi.ihr}'mﬁ'h]r
and practically by correspondence. Wa will teach the beginner better
sograving by correspondence than he can galn In years of rigid appran-
ticeship. We will improve the skill of any engraver one hund per
cant and make him master of the trade  The demand for competent
ongravers far excoeds the supply. Send for hamdsome illusirated
prospectias.

Page - Davis School {pois 1i2; 15 Saean Su, e vors

LEARN TO DRAW for Imwl[il‘h[.lurl and magarines Wae will teach
yoa by correspondence B nll!ml. and most thoroogh school in
Catalog sent froe. Founded by F. HOLME,

Dapt. 167, 00 Wabash Ave,, Chicago

tha world
STHOOL OF ILLUSTRATION,




Mullins

PressedSteelBoats

Are the Fastest and Safest Boais Built

They are built of emooth, pressed stee] plates, with air chambers {n each end
like a lifeboat, The smooth, steel hull has bandsome lines, and glides through  §
the water with the least possible resistance—they are faster, more durable and
safer—they don't crack, leak, dry out,or sink, and are elegantin design and finish,
| The Mullins Steel Motor Boats have revolhati :-!'I'i}:q,ﬂl motor boat 'r-ui]r!:.m:, nnd
_J are superior In every way to wooden motor boats. They are equipped with

Mulling Reversible Engines, o simple {n construction, and so dependable that
a boy ean ran them, and the Muolling Improved Underwater FExhanst, which
makes them absolutely nolseless. Every boat is absolutely guaranteed.

[Drite for catalogue of
Moter Boafs—Row Boails

~Hunting and Fishing Boals. THE W.H. MULLINS C0., 150 Franklin 5t., SALEM, OHI{.
T - = —=— = T

— — HOW TO BUILD ——
DYNAMOS AND MOTORS

Marine Motors
I g Parfoct in every detail — from castings to PRACTICAL BOOKS ON CONSTRUCTION
finished engine. The smoothest operating By A. E. WATSON

small engine ever pot in & boat. Two eycle.
No valves of cams. Extra light and strong. How te Make 2 60 Light Dynamo or 4 H. P. Mator, eloth $0.50
No cranking. We guarantes finish and fit- Hew to Make a | H. H.Mur or Dyname.

ting saperior to any other and rowWER I8 EX- How to Make a H H. P. Motor or Drnamo. " -m

riva, Parfect trol. R R
sible.  Simpis, effieient lubrication. How to Make a % H.P. Motor or Dynama, " .50

o [ =" Rttt Gcbarer, . B6 vihmiion. iz ROUGH CASTINGS FOR ANY OF THESE MACHINES
: sntine mi.?..,‘i,"f:““.‘:.? aund BACKED How to Build a | Kilowatt Dynamo orl H. P. Motor, cloth $1.00

BY OUR BROAD, LIBFRAL OUARANTEE, New. 1907. Latest Design.

VRITE FOR FREE CATALOG OF ALL ANY OF THESE SENT POST PAID ON RECEIPT OF PRICE

1

THE CAILLE PERFECTIOY MOTOR C0.
1 lzn';;,ig 1l 20d Ave, DETROIT, MIC. BUBIER PUB. C0.°% I.,Ill'l; Mass.

Wil g “Skipper” *242

ARE THE BEST

FOR SILE ENERYWHERE  SEND FOR CATALOG Ma. 26 5
g AR 2-Horse Power
SACINAW, MICH., U.5.A. The 'I:IIIII}' E-C?GIE ma-

FEW TORK, LONDON, BNG,, ARD WINDSON, CANADL

rine engine on earth [
" " that runs equally well s

Special Machinery and Models on kerosene, distillate

ge let Mugeh. Eerfect Ii:wentm;u 5::&:] Experimental oil, alcohol or gi.ﬁ'ﬂfﬁm.

. with it L, is § Lk :

at M%mmw“?h:r? 3-'::.1 ar:: :::d;:llhn::utllz]::;‘ud:] Posit "FEI? will '_"ﬂt . .

or experimental machine made, send us drawing or back fire. The engine with the simplest and

SN wilis U fre wetkmares, most wonderful fuel device known. Easy

210 3d Avenue, . B

Emplre Mﬂﬂhlﬂﬂ wﬂrksr PITTSBLURG, PA. to start, reverse and regulate speed. The

World Famous “SHKipper" is a sturdy,
speedy, simple engine, easily and quickly in-
stalled in launch, rowhboat or cance. The
engine that doesn't break down.

‘“ As Sure as an Oar?”’

To Introduce my

Made in five sizes. 2 actuwal H. P., bare en-

HAND BI}DK FOR APPRENTICED M‘t[:EINISTS gine, $24.90; complete with engine, electric

%‘;&ﬁ‘;’ﬁﬂ?ﬁ;;ﬁﬁﬂ:ﬁ;ﬁ“&fmmT;E and boat fittings, $39. Send today for free
FPrice H0¢c, postpaid ¢utnlog.

HAND BOOK OF PRACTICAL MECHANICS ST. CLAIR MOTOR. CO.

Best book of the kind published. Price £1.25, postpaid

Send for eirenlar of our Apprenticed Machinist Tool Set. Department E Detroit, Mich.
FULTON BUILDING, FITTGRURG, FA'_I Please Mention Popular Mechanics




PATENTS

YValuuble Book on Patents FR
hﬂmu.l.t low rm? iI:: to a&l?%??&lh Eﬂ%mm

nvent for Profit. Gives Mechani
valuable to Inventors.  Full of M..m.num?}a’fﬁ:?"ﬂfm

EVERY INVENTOR | 7 ioionees

Who Wants t0 Know || | s r. et V4™ & 500K, Patontatys,

=

ft. bl ulﬂﬂﬂ I"AI'I'EHITE..BE;EA.]K .ﬂ.‘LIr. REBDRI};EliI.— Cdward B,

aloore, assistant commissloner of patents, tells me that the
Fhat* EI_'E t'hﬂ II]DE‘L pru 1La e Ereatest activity of inventors uu:rliug the last year was In
inventions, devising Improvements in automobiles, In afr and gus
engines, in electrical apparatus and wireless telegraphy.
Nineteen bundred and six, he declared, was the greatest
Year for Inventlons en record, It is pot pozsikle o glve
the exact number of applications filed or the number af

patents granted at present, but in both Fespects the record
will be broken,

How to perfect inventions,

5 3 “Nor ean 1 say anrthing aboot the commercial valoe
Thﬁ first StE]] to take in of the Inventions of 1806, in comparison with other years, "

r gald Mr. Moore, "‘hecanse we have no data concerning =uch
Egt,t,][lg da patenti matters fn the office. We have a corps of 300 examiners,

all college-bred men and many of them graduates n law,
but they have no means of judzing the commercial value

» of the Inventions which pass through thelr hands.
How to ]]I'Dt.ﬂ ¢t himself from “The applications for {uuuum today eomes aimust entirely
partias Whﬂ mlght Stﬁal his from professional inventors,” continued Mr, Moore, “‘men

h b who are tralped tuhltls:vhu- and discover new methods, new
) : a processes, new machlnery and improvements uwpon old meth-
1]11"!!]11'.11311 hEEGTB e can EE ods, processes and machinery. And they :tr!-n;mld galaries
patant. —in many cases very large sularies—hy manufacturing cor-
gnratl{aus. because of their genius In the line of inventlon,

he inventor of this age 15 not a8 long-haired crank,
although we occaslonally see one of (hat species. He 18 a

How to find out what patents man of science. Nor are the inventlons of today the results
. of sccldent. They are the result of study, the applica-

have been granted on 1nven- uﬁn‘rf Hi-ii.'nl:[ﬂ:.' iIiTmi.‘-'!chgn:r, rnu“ﬂnirid Wilrll. experionce,
. = £ : “The largest number of applicatlons for patents COme
tions like his, or intended from the great trusts, which employ mm.areﬁs of profese
for the same purpose. sloual inventorz to devise lmprovements upon their ma-

chinery. Some people declared several years ago, when the
large manufacturers beégan to comblne thelr interests, that
the rwelh:lxai}-mluf 1.-untnmtjur:ln wm:}d e the (I-mf :1JL‘ inven-
1 tion; that rival manufacturers, having joined thelr Interests,

How Illl.lCh it costs to gEt a would mo longer attempt to improve their machinery or
pa[‘.ent Introditee novelties and convenlences, It was predicted that
! the army of inventors E*:Iuj[ll-r}'{'tl In the mechanieal induos-

trles of the country would be discharged sand that mauuo-
i factoring corporatione would go on making the same olid
How lDﬂ.E it takes to get a things In the same old way as long as people would continge
to huy them. But that theory bas oot worked out. The

pat.ent, contrary ia the casze. There I8 more activity In the im-
provement of machinery and in the inventlons of new
devices %f‘?f_‘t‘h tlu_; trusis hew;,tm;! 1551;1::11%!9{ t}:un ever
. 2 before, and the biggest part of the buslness of the patent

What Prﬂtﬂﬂtlﬂn a Pﬂtﬂﬂt 18, office comes from the great trusts—the United States Steel
Corporation, the harvester trust, the antomobile trust. the
four great electrical companies—the General Eleotpie of

: Lynn, the Edison of Rchenectady, the Westloghouse of Pltts-
Hﬂ'ﬁ' hﬂ can 3311 hls Patﬂnt burg and the Bulloek of Cincinnat!. Those and other great
aft.ur he obtains it corporations employ the same inventors and show the same

enterprise in making Improvementz that was shown before
the truzts were born.
“There ¢ considersble actlvity In wireless telegraphy

How to handle his patent to DecTRtR] Itk Rt e e annTipy, mosines and

get the most momey out of it, T af prertiont Staoe I iy the serids e
Record-Herald.

Where and at what expense he LEAD PENCILS NOT “LEAD."—Lead pencils originated

can have working drawings made B | Jb ' GFiOTey o6 SrepbiS jmines at Borrowdale, Eng-

manufacture. The name “lead penecil' came throngh a
confusion of the German terms. Graphite, so strongly re-
eembling galena (blelganz), was given the name of blel
ilead), and to distinguish it from the lead niready found,

of his invention,

1t was called Wasserblel (Molybdenai. To make matters

Where and at what EIFEIIEIE h! moreé confusing, the makers of 1;.-.~|111 pcnl:]ls:lcul!nd them-
- gelves Blelwelsschnelders (white lead cntters),

can have manIE or Siperd The early method of manofaetoring lead penells was

mental machines made, most wastefnl, but In 1795 Conte, a Frenehman, tried

using pulverized graphite and binding-clay, thus utllizing
ill the mineral and produecing pencils of varyving hardness,
gecording to the amount of binding-clay added.

should send his questions to

POPULAR MECHANICS PATENT PATENTS snl-n

BUREAU, ON:ACOMMISSION

It bay or sell a patent write for my booklet “How
Journal Bldg. - - Chicago, Il lo Bl n Patent” or my list of patents for sals,

E. L. PERKINS, President Inventors’ Exchange
| B4 Broad Street BOSTON, MASS.
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PATENTS
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SECURED PROMPTLY and with
regard to the Legal Pretection of the
Invention.
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special

HAND BOOK FOR INVENTORS AND MANUFACTURERS SENT FREE UPON REQUEST.
Consultation Free. No charge for opinion as to the patentability and Commercial Value of Inventors” Ideas.
HIGHEST REFERENCES FROM PROMINENT MANUFACTURERS

C. L.

PARKER, PATENT LAWYER

Patents, Caveals, Trade Marks, Copyrighis, Validitvy Reports, Interference Contests
Patent Suits Conducted in Ail Stales

REFERENCES:—Globe Machine and Stamping Co., Murray Engineering Co., Morgan Machine and Fngineering Co.

Berkshire Specialty Co., Stewart Window Shade Co.

ﬂ'ﬂl]“L. *?.u%pl} Co., Richmond Eleetric Co..

Mr. |

; Macon 8heari v,

Tire Assoctation of America, Oakes Manuf cturing ¢ 0., By-TF'roducts ("o,
Railway Surfacs Contaet supplies o., National Electric Waorks,
rker on November 1. 1903, after havineg basn & membar of the Exaniniog Corps of the (7,

Aecime Canopy Co ., Lippencott Penell i°o., Salisbury
Alabama |'u'.'n.-im: (0., Natlonal Offset Co., Antl-

5. Patent Office for

over five years, resigned his position as Examiner to take up the practice of Patent Law.

Address 210 Dietz Building

WASHINGTON, D. C.

ROABTING FAN WITH DRIPPER.—A new

pan for meat has a dripper placed albove the

r

roasting
meat, from

which the material vsed to drip on the meat iz allowed to
drop, keeping the s=urface molst. The fow is controlled
hy faucets.

——————

FLOOR SCRAPER.—The former te-
dlous operation of scraplng bardwood
Aoors may now be done by & machine
which fa pushed gmlong llke a lawn
mower. As it is almoest impossible o
make the boards In the floor exactly
mateh at the edges, the surface re-
qguirez a smoothing eut to prepare it
for the wax finish or polish.

The machine for dofng thls works In
gomewhat 1he =same manner B2 A
plane, but rums on rollers, as the
welght, which is many times that of
i plane, wonld otherwize produce too
muel  frietlon. This machine 8 &
great improvement over the old hand
process, In which the foor was seraped by a tool held In
the hrlrul

“Thoughts That Pay”

Do yon know that you have them?
Your ideas may bring you a for-
tune If propealy protected,

Patent What You Invent

Neaw book telling what to invent and how
to obtain a Patent, sent FREE.

‘l.ﬂﬂﬂ 000 offered for one in=
ventio

Send skﬂloh for free report as to patent-
ability.

Patent obtained or fee returned.

I atenis advertised, for sale, free,

CHANDLEE & WOODWARD
Patent Attorneys
956 I Street WASthGTDH. D. Q.

R T

Booklet ex-|

plaining how
mailed FREE.
Sixteen years'

LET ME SEL
YOUR PATERT ;v

Patent Sales exclosively, I yon have a
PATENT for sale, call on, or write

WILLIAM E. HOYT
PATENT SALES SPECIALIST
290 J Broadway, New York City 1

INVENTORS FINANCIALLY UNABLE
TO APPLY FOR A PATENT

for the protection of their ideas can receive assistance that
will ald them by addressing

CHARLES S. CLAGETT, Patent Draftsman
Fifteen Years' Experlence 116 Nassau 5t., NEW YORK CITY

' INVENT &

Ing? “HOW AND WHAT TOINVENT"

SHOW TO OBTAIN PATENTS™
explained FRiE. CHESTER W,

BROWXN, Patent Attorney, 9% F Street, Washington, I, C.

PROTECT YOUR IDEAS

Send for INVENTOR'S PRIMER,

AT=ENT NO PATENT, NO FEE,

Patent Advertised FREE,

MILO B. STEVENS & CO., ™™

885 Fourteenth St, WASHINGTON, D, C,
Branches at Chtcago. Cleveland. Detroit.

WE MANUFACTURE TO ORDER

DIES, TOOLS anno
AUTOMATIC \JACHINES

ALS0 HARDWARE SPECIALTIES
AND PATENTED NOVELTIES

ESTIMATES FURNISHED ON EXPERT
MODEL WORK, BEND DRAWING OR
SAMPLE.

BOOKLET FREE.

WRITE TODAY.

Stamping & Tool Co.

DEP. C LA CROSSE, Wis.




Patent and certalnly ap-

you have handled my
dleton, 529 #th St., East,

“] recelved the official
notice of the allowance of
my application {or Latters

Euret'iﬁtn the prompt and GUARANTEED wera prepared. I shall
srough manner in which 1# ProtectYour Idea! Guide Book FREE. Send sketches certalnly recommend you

| and description of invention for FREE SEAR t( 'o Rayons in need of &
case.”—(Mrs.) Edna Mid- | Fecords and Report as to patentability, Hmééﬂ‘;iﬁ‘r“é’.ﬁm‘m““ pasent ssorndy. *— Ot

Savannah, Ga. E. E_ VROOM AN' E:ii.;ﬁrﬁiﬁ .':I-:.;::u .:'lmn'r.nn'

*1 am very much pleased
with the way In which
my applicatin papers

H. Klessig, Hought
Mich., -

PATENTED ARTICLES
MANUFACTURED FOR INVENTORS

In any quantities from one to ten thouzand., Send sketeh or

model for estimales. Inventions developed., Modelz mades.

Terms absolutely the lowest. Prompt Delivery.
Murray Engineering Company

3010 K Street Washingion, D. C.

“HINTS FOR INVENTORS™

By DH. ROBERT GIRIMSITAW, M,
The Celebrated Wrlter oun Techuical huhjf:{'ts.

The Most Valuable Work for Inventors
Ever Published

Contains Information concerning 450 lnventlons for which

there is an actual present demand, complled from replies
to letters sent to prominent manufaciorers asking whaot
Inventlons they actually need in their works. There are
also Important chapters on PERFECTING AND DEVELGI-
ING INVENTIONS, SELLING PATEXNTS, ETC. The bouk
I# a weritable cyclopmdin of  valuable Ionformation for

Inventors.
FREE TO YOU

We wlill send this valuable 180-page book free to yono as
a premium for a one year's subscription to the INVENTOR
nt £1.00 per year.

The INVENTOR 1Is a popialar  llusirated technleal
monthly magazine, devoted to the Interests of inventors.
It contalns entertalniog aceounts of what Inventors nare
dolng, motes as to new and Interesting discoveries, =sug-
gestlonz as to how to turn Inventions into money, hintz as to
present opportunities for inventors, decigions in  patent
cases and, In fact, everything of Interest {o Inventors,

Bend us £1.00 today by registered letter or I'. 0. order
and we will send you "“Hints for Invenlors™ postpald by
refturn mail and the INVENTOR for twelve months. Address

Inventor Publishing Co.
84 Broad (Exchange Bldg.) Boston, Mz:s:

MODELS and GEARS

INVENTIONS PERFECTED

CATALOGE FREE

UNION MODEL WORKS, 191 South Clark Si., Chicago, Il

PATENTS

Careful attentlion given to the prosecution of business before
the patent office. Patents procured and mo attoruey fee called
for nntil patent is nlluwod ‘L!u:un srperience.) Write
for *Inventor's Guide."

FranKlin H. Hough
! Atlantic Building, Washington, D. C.

HAND METAL PLANER.—A new lahor-saving device
for shops to take the place of filing., It cccuples about
1 ft. square on a bench and will plane up to 4 by 5 In.
The feed i= automatic, can be 26t at any angle, and feeds
down 1% in. It i operated hy a lever 2 ff. .I.i}l:lg which

can be remowved when not In use. The vise furnished can
be set parellel or st right-angles with the sliding bar to
which it i& attached, or It can be removed In o moment
and used s a clamp on a deill press, or on the bench, or
nsed as parallels. 1t {8 a valoable tool In itself.

—_— - P —

NEW HUNTING KNIFE.—A new kulfe for campers and
hunters conslsts of a blade which slides back into the

handle, or extends into positlon for use, by touching one
aof two springs. When open or cloged the hlade = auto-
matically locked In place,

——————

BOTTLE LETTER RETURNE TO WRITER.—A letter
written by a Los Angeles man, inclosed In a bottle, and
cast into mid-Atlantic on June 1. 1398, was retorned fo
the writer from Fayal, Azores Islands, on Jan. 19, 19407,

GUARANTEED. PATENTS SECURED OR FEE RETURNED

I I Send model or sketch for free report as to Patentability. Send

A E N S for finest publications ever issued for free distribution “HOW TO
OBTAIN A PATENT", with 100 MECHANICAL MOVEMENTS

illustrated and described, and “WHAT TQ INVENT", containing valuable LIST OF INVENTIONS WANTED.

ONE MILLION DOLLARS

offered for one invention. $16,000 for others, Patents
advertised free in “WORLD'S PROGRESS.” Copy free,

EVANS, WILKENS & CO.

MNew York Otfices:
132 Nassau Street, New York, N. Y.

Malin Offices: 615 F Street N. W.,
Washington, D. C.
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INTHE REAL ESTATE BUSINESS

We will teach you by mail the Real Estate, General Brokerage

and Insurance Business and appoint you

Rtprnumhtwu are making
tal.
present occupation.

tion in the world. A THOROUGH COMMERCIAL LAW COURSE

SPECIAL REPRESENTATIVE

of the oldest and largest co-operative rn! estate and brokerage company in America. .
D00 to 310,000 & year without any investment of capi-
Excellent -:lppurtunlnl:l open to YOU. By our sysiem you can make money in a few weeks withouot interfering with your

ur co-operative department will give you more choice, salable property to handle than any other institu-
REE TO EACH REPRESENTATIVE, book, free.

THE CROSS COMPANY, 556 Reaper Block, Chicago, Ill.

The original real estate school— — —no connection with any other concern of similar name.

Write Ter &2-page

P ATENT THAT PROTECT
AND PAY
WATSON E. COLEMAN
Registered Patent Attorney
626 F Street, N. W, WASHINGTON, D. C.

Advice Frea: Highest Refersences; Best Service,

Let Us Act As Your Factory

We have oneof the best equipped shops in the United States
and ean tnrm out your work for you cheaper
possibly do it yourself,

r than.you can
Send drawings or models for eatl-
mates on dies, toola and manufaciure of your article In
quantities.

Metal Specialties Manufacturing Co.
18.24 W.Randolph St., Chicago, U.S. A

N IDEAS | patent

f b $100,000 offered fur one in-
yention; $8.500 for another, Obtalne
{ Book “How to Obtain a Patent” a

Tl “What 1o Inveni” =ant free, Seud UH

s rtough sketch for free report as to
.patemablht]r Wea advertise your Fll
| patent for sale at our expense.
dlee & Chan Patent Attorn

Mm‘i lﬂﬂ.. 3 ey mn“"rl'
My new method brings guick results.
S8and for booklet,

O. J. HAEGLER,

21 So. Broad 5t.,

Philadelphia, Pa.

PATENTS

That PROTECT and PAY

Writa at once for the booklet * Information for Inventors and
Mechanics,” and for our Special Uffer t-n t:ur Eirss Qlient in
each communit Enclose 2 cents for pos

STERLING P. BUCK LAW & PhTEHT Co.
210 E Btreat N, W, WASHINGTON, I, C.

Before You Invest

A dollar in anything get my book, "How to Judge Invest-
menta,” It telis yon all about nvar:;thlng you should know
bafore making any kind of an investment, aither for a large or
emall amount. ﬁin book gives the soundest adv ice, and may
llif.va you many dollars. Send two-cent stamp for a copy; do
now,
Send your name and address and get the Investora® Review for

3 Months Free

This will kesp you reliably posted on various kinds of Invest
ments. Addresa

Editor INVESTORS' REVIEW, 1461 Gaff Bidg., CHICAGO, ILL.

Oar 3&1' %m:l:-%-t-hﬂtmp H onT E CT
R.8.&A. B.LACEY, Washington,D.C. htlh.m

™ We glve you ProOF of the mmmey value of the
patents wa procure.—L. & L.

MOVING PIGTUHE MACHINES
STEHEUFTlEUHS % You Can Make

Nothing affords hetter oppor-
= 620
THE FIELD IS LARGE low ooek:

BIG MONEY
tanilies for men with msmall
cn|-|1.ul. We start you, furnish-
ing complete outfits and explicit

comprising the regular theatre and Iw:‘l-'llru circnit, alsolocal fields in Chorches,

Pablic Schools, Lodges and Genaral Publie Gnharinn. Our Enteriainment

Supply Catalogue and special offer fully explaing everything. Seni Free.

e Entertaining the Publie.
instroctions -ah & surprisingly
CHICAGO PROJECTING CO., 225 Dearborn Street, Dept. 4 Chicas>,

$I5

stantly.

«“GEM” ADDING MACHINE

FREE 10 Days’ Trial, Charges Prepaid

With a RESBETTING

A High-Grade Mechanical Production. Does t

high-priced machines.
Adapted for various uses.

AUTOMATIC ADDING MACHINE CO., 352 Broadway, New York City.

DEVICE that clears the dials to zero in-
he work of

Guoarantecd for two years,
Catalogue Free.

Il vy wra™

YWevitimiaa Paoislos

AFihinnine

-



furnish free anywhere,

Drawing $125 to $250 monthly require more than Schoolroom Knowledge.

As Chief Draftsman 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 |

Complete Highest Grade Drawing Outfit, everything included, with
German Silver Set of Tooels, value $13.85, FREE next ten days.

Address, CHIEF DRAFTSMAN,

Div. 19 ENG’S EQUIP'T CO., Inc., Chicage.

Drawing Instruments

and Materials

MOST COMPLETE ASSORTMENT
ALL GOODS WARRANTED
Richter Imstruments of Frecisien

None better. Their mechanical
merits challenge criticism.

Blue FPrint Papers, Vandyke Solar Paper
Write for Catalogue “'P.* 418 pages

EUGENE DIETZGEN CO.
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Itagn S New York
14 First Street, 145 Baronne St
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ACCURACY [y guess work
LEMON MEASURING-CALIPER

Mests the requirements of and exceeds
the limits of all other calipers. The snly

instrument for reaching aver and measoring fnside of |

relnforced edfes or heavy iims. Sold Direct—

Ask for Description and Price.

THE WEST MFG. C0., Columbus, 0.

{ Nrte—1IF you have a Potented Arficle
to manufacture, write us.)

ik ¥
| uu THE HEADY ' [‘Jnuuhtlnrlnmmrlmlmm
bines Compass, Protractor,

Ruls, ‘*-l]u.::re ete. . alf in o, nnel you oino carry it im your

vest pocket. Made of speclal grade of aluminum. Send

for it now. You oeed it Money returned if you arent

pleased.,
EEADY MANUFACTURING COMPANY
604 Livingston Bldg. Bochester, H. Y.
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CURING A TELEPHONE TROUBLE.—Whiting's tele-
phone got out of order, Sometimes it would work and
sometimes It wouldn't. It peeded attentlon, and Whitlng
gild so repeatedly., but the company wouldn't do anything
for him but send him a bill promptly at the month’s end,
and the telephone remained in a very unsatisfactory state.

Finully Whiting put his brain to work on the prvr:blum
of gettlug his telephone repalired, and the next time he
“aﬁﬁi ?I!!etl up, taking down the receiver, bhe sald mildly:

**Hello,

“Hello,"" was the reply.

“No,'" sald he.

iz this Whitlpg?"

“Isn't this No. T13-A7"
“No, indeed. It ig 872-B, Mrs, Cora Thompson.'
“0h, excise me.""

Whitlng smiled and returned to his work., A mipute or
two ‘Fnﬁﬂtﬂ and he was called ap by a feminine voice—the
pmll baughty wvoice of the young lady nt the exchange.

““No. T13-A, Isn't 117" she smald.

“"No, me.'" sald Whiting.

*Ien't this Mr. Whiting?""

“No. It §s Huarry Smithers.”

“"What I= your number "

“Why, 1102, of course.”

0h.""

Bllence. Then a minute later the telephone girl rang
again.

“Hello. No. T13-A? Mr, Whiting?'" she said.

‘No,”” Whitlng answered lo a surprised tone,
N, "%21*;\. 4

IIG

l'ivl.- minntes '[!!Irlﬂ'r;l

“"Hello. Nao. 7183-A7

It was n man's u-iu
grimly, answered it.

“No. This 18 the Globe theater.’

There was an angry muiter over the
hour later a foreman and =ix asslstants, armed with all
kinds of batterles and tools, invaded Whiting's ofiee,
When they left the teleplione’s defect had been repaired,
and 1t was, for the first tlme In six months, In perfect
candition.

“This is

Then:

the manager's. Whitdog, smiling

wire, and half an

- —
ATUTO RUN BY EPRING-B —Twi inventors of Schenee.

tady, N. Y., are bullding an auto which they declare will
have no engine. the motlve power belng furnished by
gprings, which as they unwind are expected to operate

on the priociple of clockwork. Each spring will he 5D ft.
long, 2 In. wile and 1710 In. thilek, and In the process of
onwinding Is to turn the rear wheels 64 times, equal to a
travel of 4,767 ft. for the sute: each spring to give out
35 hp.. and with a sufficlent number of springs the rest In
'prnnmmut-d easy. The winding up Is to be quickly done at

' a power atatlon.

Pleake mention

KEUFFEL & ESSER COMPANY]

OF NEW YORK
111 East MNadison Street

DRAWING MATERIAI 5
SURVEYING INSTRUMENTS

Clilcago

Write for particulars about our new Mechanics
Steel Tape Rule.

Papular Mechanics,



=— STUDY ELECTRICITY =—

AT HOME

Every new sky-scraper, factory, power-plant, increases the demand for trained electricians. In this age of electric
elevators, trolley cars, the third rail systems for subways and elevated roads, the ever present telephone and telegraph,
the man who iz efficient cannot help but be successful.

The electric light has driven out the lamp, and the gas plant, even in the most rural districts. The present day farm
house is not complete without its telephone. The big railways’ system are substituting electricity for steam, even over
long distances. The Inter-Urban trolley service is developing to such an extent that sleeping cars and diners are now a
I'l.‘g‘l.lta: feature on many lines, A fortune awaits the man who perfecls a storage ]:nntter].r for automobiles which will
run a car from 100 to 150 miles without re-charging.

Under these circumstances, with such oppertunities open before you, do you think that you can make any mistake by
devoting a few hours a day to the study of electricity 2

CYCLOPEDIA

APPLIED ELECTRICITY

AMONG THE et — . — — AMONG THE

CHAPTERS HPEDA {CLOPEDIA:  CYCLOPERIN. OXCLOPER CHAPTERS
! o of af
—Magnetism APPLIED APPLIED APPLIED® : —Management of Dy-
= Measuremants | FCTRICITY.  FLECTRICETY:  FLRCTRIGEY  CLECTRIGITY : namos and Motors
—Wiring e i —Power Station
: A MDE: LG HTNG AT pcar 18 1 .
—Direct Current Dyna- TR . / TALLREAYS CUMREFTS TELEFMNT —Alternating Current
mos and Motors ik . i ol "".k":“;;‘ : Machinery
—Electric Lighting & ; = : —Power Transmission
i PART AV, % i .
~~Railway Power and e =Telephone, including
Lighting Common Battery
5 ” .
—Are Lamp Develop- "5“'"?
ment S —Automatic Telephone
y nd Wireless -
—Electrical Construce 8 ireless Teleg
raphy

thon

Five Handsome Volumes, Each Nearly One Foot High

Compiled from the most valuable instruction papers of the American School of Coerrespondence. The success which
the School has had in teaching thousands of Electricians is in itself the best possible guarantee for the work., The vol-
umes contain the essence of the most successful methods yvet devised for the education of the busy workman. The
riules and formulas are in every case presented in a very simple manner, and every principal is illustrated with special
diagrams and practical examples, Merely to acquaint the publie with the superiority of the Electrical Courses of the
American School of Correspondence; we offer the Cyclopedia at

LESS THAN ONE - THIRD

For the Next 30 Days Only
A post-card or letter will bring the entire set to you express prepaid.  Study the work carefully and if satisfactory, send

us $2.00 within five days and pay $2.00 a month until the Special $19.80 Price is paid. If not adopted to your needs we
will 5en‘d for the books at our expense upon notification from you,

2,500 pages — 2,000 full page plates —size of page 7 x 10 inches —
bound in three-quarters red morocco—handsomely marbled edges
—gold stamped titles and ornaments —19 associate editors —27
authorities consulted. The regular price is $30.00. ORDER NOW.

American School of Correspondence

CHICAGO
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WHY DON'T YOU TRADE IN NEW YORK?

AND SAVE MONEY ON EVERYTHING. — Oer, 75000 labor-saviog, money.making

a8 for the shop, home and farm fully
ilinstratad, described and priced in our Big New Oatalogus No, 92,

It contains a larger v ty of mechanice’ tools of all kinde at lower prices than herstofors
shown in any catalogue ever published. No mechanic can afford to be withoot this up-to-date
Buyer's Gulde, for wa sell at wholesals prices in small quantities as well as largs.

pposite each article in the catalogoe is the low price at which we oa{l'i.t, the Lowest
Frice for which it can be bought inany store, big or lttle, in this or any country on the globe,

Yon will spend hours of Interest over its pages; you will marvel at the wonderfal variety, all
completa i%h?:n blg book. ‘.;; mﬂmﬂ mhurlug plmnb - La.u well as nﬁgm n? th W, -
you live. ca costa us §1.00 to priont, ba sant postp o a to
who ask for it in onmh. We will 4 iodd

___We send you our Preminm List, containing 100 valnabls
WRITE FBR I TG-IJM'. and aseful articles given away FReE, Ala-u‘nq.t Grocery
BEE showing how ?m can save ona-third on your g;tugiexpenﬂga. . o
—_Buy of u2 and secure Best Goods a weat
w SEI“L EEL “‘BLE I]ﬂ[l[ls ONLY Prices; Prompt Shipments, Low Freight and
Express rates, and n square deal every time. We guarantee satlsfaction or refund your
money. We also guarantee gafe delivery of all goods ordered of us.

WHITE, VAN GLAHN & CO. : : : 3QChatham Square

The Oldest Mail Order House in America. Estaoblished 1516,
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THOUGHT IT TIME TC STOP.—C. J. H. Woodbury, of
Boston, the well-known telephone engineer, recently told

6i L) the true version of the Sitting Bull telephone story. 2it-
ting Bull had been captured by the United States troops

amd was held in close confinement. 8o also was another

= obsireperous Indian, held In confinement at a post about

100 miles away. The officer in charge of Sitting Bull had

been chasing the Indians for two months, and was wonder-
Ing what he would do with the captive. In an Inspired
Waterproof moment he decided to arrange an interview between the
two Indians over the telephone. After the necessary ring-
ing up Kitting Bull was nsked If he cared to ta Into

DRY the machine, He talked inte It for several minutes and
did a heap of listening also,

He put down the Instrument finally, and for hours was

BAI IERY even more ploomy than usoal, at last beginning to talk

to himself—szomething wvery rare for the Indian. Asked
If he was dissatisfied with his sceommodationa or If there

;vau anything they could do for him, he broke forth at
ast:

Increased Power “No. 1'm finished. It's all right when the white man's
Fh“hhtlg 't!-letﬁ l'cl.'lve 'nlrlliu- man's hmj.l:mnrl:I but when It
]I'BI earns to ta the red man's tongue It's tlme to & oL
Grt.'ter Rtl.‘.i.‘l ﬁﬁﬂh IIE Lﬂ- hl‘.‘lll."l-'{.‘;l in E::r.- \I‘i'ﬁl, where the im*lijentl fa falrly
W nown, that this talk over the telephone batweon the
Ab.ﬂ'llltﬂl]’ wﬁ“rprm two Indians had a considerable Influence in shortening the
Indian Wars.—Telephony.

HI-PO Batteries are made by a process FOR OWNERS OF MOTOR BOATS.—Now that that
that insures unusual recuperative power and hg.;tto{t }'uuhs 1; uflil !ah‘i u. ﬁu;d you ':fmn'fl worty II]]II'EI:I
: o o ! abon until the firsi bluebirdizsh sort of a day In spring,
m !.tddlt:lﬂl.'l. gives then‘. Eh?ﬂl‘l.‘ltﬂ protection did you do these things before you left it?
against moisture and climatic changes. Remove wll of the water from the Jjacket, the tanks,

plpes and hilge ¥
‘.ﬁf%iﬁ;:srﬁﬂiﬁinﬁﬂﬂg:l:;g: '{:‘: Cover J.i” of I1'|i-'Jr bright parts with tallow, pure vaseline,
» or even heavy oll?
rim Pour a liberal quantity of oll Into the eylinder through
'dr:: :ﬂ]:'ﬂ':;tﬂ# pe i"in‘ the use ﬂf. the Ep:?itpr hole and then work the plston so the cylinder
- = ag well as it wonld become thoroughly coated with the
i itl ive in water six months at oll?

1—“‘“ pumtwif hd batt under such an Tnke "J' the foor boards =0 that a free clreolation of
a ime—any 0 _EI‘ ry - ery = alr will do away with any undesirable odor later on?
extreme test will go to pieces In less than a f‘;wer it all over with 1'Hl|'m:c|:‘rr ? nﬁﬂf? " .

= 1 1 If you ecan answer ¥es 1o all of these questlons, then
wttk‘. '.w"t“. for BﬁmPl:ﬂ' Price List and you deserve to have a good boat, and 1T am sure that s
[}emrlphve Circulars j. ete. just what wyou have; but If mo is the answer, then no

— - . __ _ Enﬂtﬂ;t{t hivw  goded Thifl 1ma5d I'.I'flrll_'ln' have hPPnt “ihen Enu rl'u}t;ght
2 o i oF  AnYy i t =
LINCOLN ELECTRIC CO. f: Inl‘:-:i::lr-l Tl‘mrﬂ[:nll]'\'(lh Elr.ept I= h{[]t:;efrmnn E:P"aupel:inr f;j;e

Lincoln Bldg.,1 Union Square, New York whose owner neglects it.—The Motor Boat,

*“*HOW TO REMEMBER™

fent Free to Headers of this Foblirationy
A gimpla but handy tool for carpenters, bricklay-
ers, machinists. structural iron workers, and in fact g

anybody working in a mechanical line. The attach- ]J_Fﬁl'gﬁni ﬂ g

mént replacesa tha laval entirely, and tells |nstan X = & =

bow much yoor work is out of level. Sent postpal = h
lete . address, = You are no greater intellectually than
R s B0 s YOUur memory. Easy, inexpensive. Ilncrenses

Frice 35 cents. 1
WM, LOEVEN, Patentee and Mfr. BEECESS NI vusinece Sutobin, Modios. eanvarsatior aceciepe will:

=TT B A EE 499 West 15th Street pabilc gpeaking, personality. Send for Free Booklet.
L o) LB e L LY. CHICAGO Dickson Memory gchm'l. 705 Kimball Hall,

1 A LEVEL ATTACHMENT

For the Steel Square

.J..I.n:ﬁ]

DU L L S R T i

|[|;II

1 every time you need a little sol-g
1 T rtlif%lﬂilﬂéﬁth n “ N ’T dering done. DO IT YOURSELF.
ngl neerlng STEAM, Our little book “'Brazing and Sol=
CIVIL,

dering'’ gives you all the in-
Complets and short courses. Thoroughly equipped engineering shops. cALL H formation r?“ neead. Cut
SHOP WOK FROM THE BEGINNING, Shord courses in Seam and Elee- I the Plumber's biil out.
tri Engl . E w conmmodations the best, hool
liln;“r“fdt'::?::;: ||||.3‘I|I*:lﬁ:rﬂl.l:::’ time. Correspondence steam nand aleo- Tﬁangﬁii, ﬁfﬁ“u‘nldtu
trical courses. Send for catalogue. Mention eonrse im which interested. Iy e
HIGHLAND PARK COLLEGE, Des Moines, In. 109 Liberty St., Room 1008, New York
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- - There are XX chapters in all, XIX carrying
oo lt In tse you from the fundamental prineiples of elec-
trleity on through the varlous branches to &

point where the careful student comprehends
the eomplete designing, care and operation of a dynamo or motor. and I chapier on eleciric automobiles,
vutlining their constructlon, care and operation, and all about storage batteries and how w handle them.
Each subject 12 carefully written and to the point. After a student studies a subject, he is guestioned on
that subject in 2uch n manner as to bring clearly to his mind the paints he needs to know regarding same.
A DICTIONARY In back of book will enable him to learn
the meaning of any electrical word, term or phrase used
in this book, az well as hundreds of others in common use,

All required tables necessary In the study are In It

TABLE OF SUBJECTS:
Chapter. Chapter.
I—Wiring. X Counter E. M. F.
ﬂ—m:iﬂ"m Electric Y1 Hysteresis and Eddy Cur-
INT— Magnetism.
IV—The Magnetic Circuit. XII—Armature Reaction.

rents.

PR m:ﬂf‘ﬂ V—Magnetic Traction, XIII—Sparking.

: - VI—Magnetic Leakage. ¢ Dynamos
E LEL" L R 1 : VII—Egergyin Elﬂk:ta!ric Circuit. Hiﬂﬁmh::f "

gt Y VII—Calculation of Size of N

LLWILAND ;.[tMATLIhE WORKS: - Wire for Magnetizing Coils. XV—Froper Method of Con
7 T A R L e W IX—Calculation of E. M. F.’s mHnngn;mnsﬂ mﬁﬂnhtn-rs
: : R in Electric Machines. —Self-Excitation and others.

$2.00 PER COPY—FOURTH EDITION—16.000 COFIES SOLD.

The ofer we make of refunding money if book is not sat-
sfactory opon examination is AN UNUSUAL ONE In connec-
tion wlth the sale of a book. Hut we have po fear of ltas
return. Your decision will be what thousands of others hag
been. Money wodld not buy it if §t could not be dupllcated.
We could print testimonials by the bhundreds. It iz best to
order and be your own jodge of Its merits,

CLEVELAND ARMATURE WORKS, Cleveland, Ohio.

AMERICA™S GREATEST REPATR WORKS, Armatures and Fields Wonnd—
Commutators Filled .

25¢ Boo KS 2 g 6.1 original Mlustrations. [In the press.] 25 cents, I
" L]

st
EIEETEIG GAS LIGHTING. How to Install electric
—_—— F!I'l'ﬂi :gi:liﬂn;;'nppaiﬁtns.nllmlndlng thiljump spark nng
ELECTRICITY. The etudy of, and Its laws for be- | Multiple systems for all purposes, 50 the care an
ginners, comprising the laws of electrle current gen- “'E]E"_'If““, of sultable t"‘”‘"’&'“v wiring and repairs. B;
eration and dow, Ohm's law, galvanlsm, Iur.lgn?ltiiﬂuj. E}*m"“' ;E\ul;lt-;::fd 11 pages, 57 illusirations, paper. 25
Induction, principles of dynamos and motors, wiring, ' H
with explanations of simple mathematics as applied IHE LOCOMOTIVE, simply explained, A first In-
to electrical calenlatlons, By N. H. Schneider. With froduction to the study of the locomotive englne, thelr

' = deslgns, eonstructlon and erection, with a short cate-
05 original illustraticns and 6 tables. 20 cents, post chism, ‘and 26 fllustrations, 25 cents, postpald.

pﬂ#ﬁr BATTERIES. A practleal handbook om the WOODWORK JOINTE. How to make and where to

designing, fill and finishing of dry hatter with nse them: Including mortlse and tenon  joints. lap
tahiga. g au:lfmnhllea s En:ine, Toediial and: coll oints, dovetall jolnts, glue joints and scarfing juints,

1 Tk B s, Vith a chapter on circolar woodwork, revised and
;\n-qu.“ “el;nﬂ;cmérﬂrzh u'i‘tlrnr;mu ﬂf:h‘-l;'u‘t}?“ﬁnﬁ:?;'rm&ﬁ'r’ enh;rm;:!l edition, 101 pages, 178 llustrations. 25 cents,
pos

iliustrated with 80 origial drawings. 23 cents, post- ALL ELECTRICAL MEASURING INSTRU-

s MENTS, deseribi
ELECTRICAL CIRCUITS AND DIAGRAMS, Being escribing the making and using of ihe dif-
a selection of original up-to-date and practieal dia- r‘*“"“t instruments, fully illustrated. 'Fﬁ'“tﬂ post-

prams for installing annunciators, alarms, bells, elee- pa
tric gas lighting, telephones, electrie power light and HET&L WORKING TOOLE AND THEIR UBES, A
wiring eclrenlts, Indoction colls, gas engine lgnitpr; Handbook for Young FEngineers and Apprentices.

Shows how to use simple tools required in metal work-

E{:hn:m:r.mgﬂ I:Et#;i 'p:e:?mmm st o Iu;iicd and model making. Hustrated. 25 cents, post-
ELECTRIC BELLS ALARME., How to install palo. .

them. By N. H. Schneider. Including batteries, wire THE SLIDE VALVE. Slmply explained for working

l'nghleer#hui-'ulh illustrated, 25 -*mns. et i,

amnd wiring, cirenits, pushes, bells, burglar alarms, OF CORLISS ENGINE. latyge engrav-

:Lﬁ,ﬁnﬁfa"m,;wnﬁﬁj“*fﬁe :}::\iﬂl:;g ﬂ:ﬁ,l '"}'L?.L';’Egi.ﬂr“ﬁ“?z{,'ﬂ:' Iuﬁ glving a longitudinal section of Hu- Corllss engine
With 66 .m-j&",ulma rams. 25 cents, postpald ) inder. showing relative positions of the piston,

MODERN PRI ¥ BATTERIES. Thelr constriuc- steam valves, exhaunst valves. and wrist plates when
tion, use nnd maintensuce, including batterles for tele- | Cut-off takes place at 1§ stroke for ench 15 degrees of
phones, telegraphs, motors, electric lights, inductfon | the elrele.  With full particulars. Reach-rods and
cafls, and for all experimental work. By N. H. | rock shafts, The circle explained.  Wrist plates and

. I('u Explanation of figures, eote.  Printed on
Schnelder, 94 pages, 55 I[llustrations, The best and #[‘\EEHTI‘ - il
) 9% e post- BAYY r, size 13 fo. x 10 In. 25 cents, postpald.
latest American k on the subject. g i, o IN‘::IIIE ION COILB. A practieal handbook on the

pald. constructlon and use of shock and = 0 y
spark coils. With 85
EXPERIMENTING WITH INDUCTION COILS. H. fllustrations. 25 cents. postpaid. ! d

E. \Drrif‘ allthﬂr ﬂl' "']I].lll'l'l:'t[ﬂn ‘.nllﬁ Fnd ‘.'.]11 Mﬂk' JﬂmT mmﬁ
i - »  Practleal hints for beginners In
ing. A most instroctive little book, full of practical plumbing. Fully lllustrated. 25 ceuts, postpaid. I

and Interesting experiments, fully explained In plaln
language with numerous hints and suggestions for even-

besdiges Totrodnction: The. Handling of Runfakor POPULAR MECHANICS

Cofl; Experiments with Sparks; ffects In  the
Yacuum; Induection and Wireless Telegraphy. With 160 Washington St., -H CHICAGO

Bloacs VWeontimeas DPanidlas 1FEecskhsmntss
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We Can MaKe You an Expert

Auto Driver

Equip You to Earn $1,500 to

$3,000 per Year and assist I

You in Finding a Position

If you are making less
complete Home Study Course of Automobile Engl-
néering, with individual Mail Instruction. will give
you expert know'edge of the antomobile and assist
you to improve vour positlon.

than $£1.000 a wyear our

Cur Home Study Course |3 based
work Inm our Resident School,
noted for itz success in
graduate students.

The 23 Home Study lectures—which are the basis
of our Individual mail instruction—are copiously
illustrated by photographs, drawings and diagrams
of wvarious parts of the automobile, with explana-
tionz =0 expllieit and thorough that you éan grasp
the function of every part, and be able to make
repalrs when necessary.

School of Automobile Designing

This Bchool hasz recently been added to our Resi-
dent and Home Study Courses in automobile engl-
neering, and will thoroughly equip the student to
Iﬂf.-HI:gn automobiles. power plants, ete.

Write at onee for our large illustrated free cata-
logue, which completely describes our Methods of
Instruction and work donme in each of our four
Courses of Btudy. In writing please say whether vou
Are an owner, or a prospectlve automobile  driver,
galesman, repairman or designer.

New York School of Automobile Engineers
154 West 56th Street, New York

on the regular
which haa become
turning out competent

Learn Watch Repairing

Be n watchmaker—yon ean learn this profitable trade
by enrrespocdence in & few weoks bn your own homs
by the Debelms Chart Systam.  After youo completa
the evurse you will kbow & wabch from A to . You
will knew just what the matter 18 and bow to reyale
one. When you gradmis you will be & i]lrslﬂl
watchmaker and rejairer aedl competent to A
nny position. Praltbone for mar gowd i b,

Ask for our Free Hock, T explsing

our gyseem and lerna.
THE DeSELMS WATCH SCHOOL
23 Perry St. ATTICA, INDIANA
e =

| TEACH SIGN PAINTING

SHOW CARD WRITING or LETTERING by mail and

arantes success, Only field not overcrowded. My
nstruction is unequaled because pmctical, parsonal
and lhorough. Easy terms. Write for large catalogue.

CHAS, J. STRONG, Fresident.

DETROIT SCHOOL OF LETTERING

DEPT. PM. DETROIT, MICH.
*0ldest and Largest Bchool of its Kind.*
—=

LEARXED BY ANY MAXN OR BOY AT HOME,
Small coat  Bend to-day 2e. stamp for particulars and proof,
0. A. Smith, Room 261, 2040 Knoxville Ave., Peoria, lIl.

HOROLOGICAL DEPARTMENT

BRADLEY POLYTEOHNIC INSTITUTE

¥ y Formerly Parsons Harologioal Institute
I a 1r FEORIA, ILLINOIS,
§ LARGEST and BEST WATCH SCHOOL

IN AMERICA
| Weteach Watch Work, Jewelry, Engraving,
Clock Work, Oplica Toilion ressonsble,
Board apd rooms near school at moederate

Falos, ) I
Baid Par Catalos s Iafarmalion.
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The Good
0Id Reliable
Work Bench

That never %‘eta
out of st¥le. For
many yearsmade
exclusively by

HE BTOLE A CAR.—An amusing Instince of the neces-
gity for getting cars, and the way a man sometimes lhas
to work to get one, is related in the Lumber Heview.

At a polnt In Texas 18 an Industrilons millman who has
three little plants in that vicinity and is fond of making
an occasional shipment to show that he Is still on earth.
It seems that there wag an empty car on the switeh which
had been ordered dead-headed empty to a point 100 miles
or so away., The lumberman interviewed the agent and
learned that this car was to be shipped empty to a town
where he had a cugtomer who was cldmoring for a ecarload
of material. This he explained to the statlon agent and
begged the favor of loading.  Buot the agent demurred,
amdl sald his orders were (o ship the car for
immediately.

That night three or four men with pineh bars worked
that car around several hundred feet amd got it down to
the mill and loaded it. The pext mornlng the agent was
up in arms, reported that the car was lowded and conld not
he shipped empiy. ete., to headguarters. Telegraphie com-
munication was Eept up for four davs, when finally a
divislon traffie man told him to get that ear out to the
point of destination,

The Inmberman came ont on top. It seems that he had
the best of It. It was eertainly a reasonable proposition.
If the car was to go to thi= point where he had a load of
Inmber sold, it might as well earn its way amnd accom-
modate both the lumberman and the cottonman, as the car
was destined to load eotton.

—

FISHING IN A MINE.—The ahandoned hematite ore
mines of. Lehigh county, Pennsvivania, have been utilized
for fishing purposes lately. For several years they have
been filled with water, and the fish have accumulated in
them. A good-slzed mess may be had at any time in a
few minutes.

et tomn

—— e — -

A BAD BREAH.—During a newspaper men's convention
a number of journalists were one afternoon talking of
the tricks of “the faithless types,” when “‘Marse’ Henry
Watterson sald: **While I've heard of a great many
typographical breaks In my time, abouot the oddest and
most humorons transposition of the iypes that ever came
within my observation was that in a New York paper
some years ago. That sheet wsed to print its shipping
news on the same page with the ohituaries. Imagine the
glee with which itz readers Tound the captionz exchanged
one morning, wherehy a long list of respectable names
were =20t forth under the marine head, "Passed Through
Hell Gate Yesterday.' "'—Amerlcan Shipbuilder,

LEARN WATGHMAKING

Hefined, profitable lahor—Competent men always in demand. Wa teach it
thoroughly in AS fany mooths as it formerly ook Yomrs. Tungs away with
tedbons apprenticeship, Money earned while studying, Fositions secured.
Send for eatalog.

5T. LﬂUISﬂU&TﬂHHAKIHG SCHOOL, ST. LOUIS, MO.

—— Write for our free bookleb ——
“HOW TO BE A

WATCHMAKER"”

Stone's School of Watchmaking
903 Globe Building,
ST. PAUL, - MINN.

BE A

WATCHMAKER.

G E A R S

E very description, and material.
A ny of our ‘‘Special Delivery’* stock
R eady to ship immediately

S oon as we receive your order.
Catalog on Request
Grant's ''Treatise en GEARS"" a dollar

Philadelphia GEAR Works, Inc.

| 7th and Cherry Sts. it T Philadelphia




1035 Questions and Answers

Asked by Different Examining Boards
Throughout the Country.

o N¥ID

LLLETRrA s

=

) CAEZN G
648 lllustrations “f

S AR Y Satisfaction Guaranteed
- or Your Money Back.

Practical Knowledge is Money

The highest salaries come to ‘‘ the men who know."”” Here is a book
teeming with good, practical information for engineers—steam and
electrical. It is the engineer’s text book, his reference book, his au-
thority. An Encyclopedia of information, and in itself the most com-
plete librarv of engineering practice ever published. Treating on
Stationary Engineering, Locomotive Engineerin%.{ Electricity, Compressed Air, Mechani-

cal Refrigeration, Gas and Gasoline Engines, Hydraulic Elevators and Repair Work.
If you want a complete work written in a simple and direct style,

get this one and make no mistake. New 25 page pamphlet sent free.

Established 1870 GEO. A. ZELLER BOOK CO., Publishers
59 South Fourth St., 8t. Louis, Mo.

NEW INVENTION FOR OIL MOTORE.—Cunsul R. 5.

4. Bergh sends the report from Gottenborg that J. Hes- i b B )
selman, a clvil engineer in the employ of the gas motor

manufacturing  Gri,  Aktiebolaget  IMesels  Motorer,  at

Siekln, Sweden, bas made an inventlon by which a gas
moior ean be reversed by g device whiliin the motor ftself,
when Eerosene or raw oll i= used for motlve power, 1t
ig remarked that If this lopvention i3 all it 18 claimed to WITHOUT EQUAL e
IN QUALITY
OR EFFICIENCY
IN PRACTICAL USE

be, it is8 wery Important am] will open a wide field for

the use of such motors as marine engines, because they
are su ensy to haudle compated with steam englnes.
RATCHET AND
SPIRAL-RATCHET

—_—
STRANGEST CLEAN.TP IN THE HISTORY OF MINTNG.

SCREW DRIVERS
also DRILLS

Not long ago n dredging company operating in  the

Bonnnza Basin, Alaska, reported the finding of o perfect
gpecimen of magpetic iron vre, or lode-stope, in the dredge

ASK YOUR DEALER
TO SHOW THEM

clean-up.  Although from its nagsual slze, the specimen

referred to was o rather remarkable one to be pleked np
by the monster dredge. It seems that u #1111l more remark-
: SEND FOR OUR
“YANKEE” TOOL BOOK

able clean-up was made recently by this ecompany from
SENT FREE

the same outflt—in fact, one of the most marvelous ever
hegrd of In minlng history.

NORTH BROS.
MEG. CO.

When the long slulee box was opened recently, prepara-
PHILADELPHIA, PA.

tory ta the periodieal elean-up, it wag found that the bed
of the slough which hsd just been worked had yielded
an  nassortment of st the equal of which has
pever before been seen In Dawson  or  elsewhere In
the miulng regions of the West, The collection dis-
closed. among other things, two Hussian hbronze lkons,
whielh bad probably been earcfed Into the region by BRus-
sian explorers mony years hefore the Klondrke was heard
of, The lkons were identical with those carrled by some
of the regiments of the Cgar's army in the late Japanese
wiar, Besides the Tkons were fonnd elght Amerlean pen-
nies, probably thrown into the slongh by some prospector
fm a fit of disgust when he realized that they possessed
wo porehasing  power in the Yoakon daistrict. There were
algn recovered about 100 1hs, of waexploded eartridees,
gallons of bulletz, many of which bad a ecoating of amal-
gnm which necessitated thelr treatment for the gold adher-
ing: 120 pounds of noils of all sizes; an alarm elock: a
saw sel; two Magonle gold charms; an opal with [is set-
tlog froan a hroken scarf plng fnoumerable pleces of watch
chalng:  knives, forks, kevs, locks, native hlemuth, cas-
siterites, stanitos, magnetic cubes, magnetized octohedrons,
tmehels of black sand, and a nomber of nuggets worth
over #10 apiece,

The last ftem caused some surprise, as it had been gen-
erally understood that the gold in the basin wasz of a floe
quallty, says Journal of Electricity.

Pleaze Mention Popular Mechanics
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If yon are a Carpenter, Contractor, Builder, Architect, Draftsman or Mechanic this advertisement offers you an
exceptional chance to advance in your prezent occupation., Yoo ssst keep up-to-date: yom must master the latest
methods of construction work : you must absorb all information possible in your own line of business to make a perma-
nent success, The truest test of your present efficiency is the amount of money earned by you from week to week.
Unless yon are earning money commensurate with vour ability, yvour age, and vour condition of life—unless you are
advancing and earning mere and more money as you grow older, there must come a time when younger and uiore
ambitions men will crowd you ont, Learn sew to turn your spare time inte maoney,

CYCLOPEDIA of

Architecture, Carpentry and Building

Published by American School of Correspondence, Chicago, IIL

1% an absolutely new work prepared by a staff of twenty practical writers of acknowledged authority, [tis a masterpiece
of complewe, concise, practical "ready to use' information, There is not one iota of theory in its 4,000 pages. Every
demonstration is derived from the practical experience of the greatest experts in the building industries of the world,
such as James C. Plant, Superintendent Commuting Division, Office of Supervising Architect, Washington, D, C.: Walter
Loring Webb, Consulting Engineer and Expert on Reinforced Conerete: Fred T. Hodgson, auther of “'Steel Square,"
“Modern Carpentry,”” etc.

The Cyelopedia is compiled from the representative instroetion papers of the American School of Correspondence.
The first edition is now running on the press, and will be ready for delivery April 15th, We have just been offered
a chance to make a big saving in cost by increasing the size of the first edition. We ordered 1,000 more sets, and these
1,000 seis wea will dispose of by a

SPECIAL ADVANCE SALE

Less than /4 Regular Price
NO MONEY DOWN

Ten massive nﬂfums' each nearly one foot high, handsomely bound in half red moroceo. Ower 4,000 pages:
1,900 illustrations, full page plates, plans, sections, #te.  Printed on highest grade paper; entirely new tyvpe, de laxe
books in every particular,

All you need do is to ask us to RESERVE a set for you at the

SPECIAL $19.80 PRICE
THE REGULAR PRICE IS $60.00

April 15th the books will be sent yvou by PREPAID EXPRESS. If they are worth $19.80 to you send us $2 WITHIN FIVE
DAYS, and %2 a month thereafter until paid for; otherwise notify us to send for them. Inanycase YOU LOSE NOTHING.
Absolutely no reservations accepted if post-marked later than Apnl 15th

AMONG THE CHAPTERS ARE THE FOLLOWING:

Relnforced Concrete Constroctlon — Cement — Testing —Stone— Drawing—Free hand Drawing—Pe Ive Drawing—Fen and
Bteel—(ienaral Principles—=Practieal Applieations—Centering - Ink Hendering--Architectural Drawing—Foundations-—Mortars
Finishing — Carpentry—Stair Hullding— Hand-railing—Superin —Cements—Masonry--EBricklaying—Electrie Wiring—-FPlumbing
tendence—Estlmating Correct Measturements—{Contractz—8pec] --Bteam Flitlng--Heating - Ventilation—Cornlee Work--8Sky-

Heatlons—Strength of Materials—Law of Contract—Mechanical light Work—Roofing—Mill Work—8teel Construction.

AMERICAN SCHOOL OF CORRESPONDENCE, CHICAGO



New Style

Improved -
(1807 Model) |,

Edison

Phonograph

For a Genuine

Edlson
son until after a &j;ﬁm

Trial in .. g p. ROCI{-BOPtom
the Home % Mh Prices

$10 .00

realize the
tremendonssu-
periority of the
new style Edi-

MNE can niot \

d W on all kindz of Edison
outfits are quoted

_ in our beau-
tiful catalog.
PRICES: from

$10 to $27.50

No scratching,
norasping, per-
fect reproduc-
tion of speech,
of voral and in-
strum=a=ntal
rausic,

Free Trial

1 0 for m genuine Edison phonograph,
equipped with Mr. Edison’s best repro-
ducer—the mode]l C— the identical new

style copper diaphragm reproducer used

on the highest priced Edison outfits!

$10.00 for an instrument that plays the perfect

z ; To prove the superiority of Mr. Edison's own
Edison gold moulded records — the identical records mESKIne, With 1ts ew copper disphragm re-
used on all the highest priced Edison phonographs. producer, the high speed, hord wax, gold
moulded records, and beautitul new Hower
51 7 50 for the beautiful Edison outfit No, 1, horn, we will ship any responsible party your

. i vl 3 cholee of an outfit on trin]l without deposit o
eguipped with a great, fine flower hom, btk “ It- Ithout depoalt i*i

: any kind. Returnable at our expence

an outfit that we can surely recommend in every way. s S gyt o gt
trial at your own home, remit cash in full, or

$27 50 —only $27.50—for the magnificent outfit
E No. 5, as illustrated above— the leader

of all our outfits. Far, far superior to other talking
machine outfits sold at three and four times the above
price—only $27.50 and you have the best, the very best,

(€922 aMonth A4 talogue

outfit — and THE ROCE-BOTTOM PRICE without
on request

a small first payment and the bwlance on
monthly térms, Just as the purchaser prefera,

#
&

Fa
‘0‘,4

even interest on payments. — Not a cent in anvance.

For Cash in Full: ¥yyooses

f
G
ay cash for purchases are getting the Edison Phono- : *\"
f:"r:ph on freap;:ria'l. and then nfferg to send cash in full  Si&n this coupon and pet the Ediso: ‘9 f’
with some discount for cash. We must repeat our Catalogs of outfits, the catalog of 1500 .:q.
announcement that the rock-bottom figures make it  Edison gold moulded records, and 1
impossibla to allow any additional discount for cash. the great circular of our outfit a 1, Ef 3
No. 5, all without charge pre- r} i
Get the Machine on Free Trial anyway. .4 A letter is not neces- ¢ :.g a“‘.'fw 2
Later you can decide whether you want to send 5. just sign the coupon ’ @ 5,71

cash in full or take advantage of our easy terms.  ..4 14il in an envelope. & S Lo
The trial must convince you that the Edison is the very highest AN early response is f 'e &f‘;& - ke i
attainment In the phonograph — anegualled in volume, clear- specially s.nhcltad_ e 'ﬁf’ o“ -
ness and evenness; unapproached In sweetness and accuracy. F l.'. BLBSI]H '?4?’ o " o
® q” u = a® " -' a
Mr, Edison hae protected by patents ’ dl:v 'G:'f d
every device that was worth while, ﬁfi"ﬂ “:"""""" , q} 1@?‘,, P
a Es #0 that the Edison stands today it W B
Wone  unapproached by any in perfectlon. ﬂhiﬂ[ﬂ, q-? u“‘ b‘# =
» A oA ‘? ‘ioc! '."- . g
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DRAFTING

Q OLSF LAd J4AvVr

TAUGHT BY DRAFTSMEN

OUN MEQHANICAL DRAFTING COUHSE BY SLALL, w0l @i gou lor
paring peiliion by
fisr b Emgiomses,

American Drafting Company, New York City

24 £ LLALY

& Tom weske,
Lforemmiunl

Aimnng.d for ihe Segonisei, practsal soseugh

510.

F. 0. Box 157-F.

MARINE MOTORS

ars guperior to any other marine sn-
gines bacansaof the direct-acting Var-

tical Planger pump which ¢an never hind
e getouk of order: because of the original design
af Genemator Yalve with Froar-Frep and Tasorrie which
I8 vErTEn and siarien than soy Carbar tor sod gives o
wider range of spead, atl the saine time util-

1 $ izing every unitof power in the gascline,
- and becanse of the Evevaren Guaniess Cos-
z H.P. werarok which is positive, noiseless and
savE—operated by the pump ettoniric. and

$ has no dangerous, noisy gears These are the
“. P. most important improvemants ever offered
inamarineengime, Ahd Yo© MUST WAYE THEM

Exxp von CATALOG,

6 H.P.395 " "busric MoToR Co.

DETROLT, MICH.

425 GUOIN 5T.

Postpaid, 750

of Model Sapplies,

The Plerce Model Works

184 Plerce Avenue, Chicago, Il

The White Eagle Electric Motor

We make working modms of inven-
tlons. Send for illustrated catalogue

Grow Mushrooms
For Big and Quick Profits.

I can give practical Instructious
worth many dollars to you. Nomatier
what your occupation {8 or where
located, get a thorough Enowledge
of this paying business, Partlcalars
free, JACKSON MUSHROOM FARM,
G248 N. Western Ave, Be146 Chicago

ELECTRICAL HANDBOOKS

10 CENTS EACH

1. How to Make & Dynamo 14, How to Make a 1-8 H. P. Dy-

L. How to Make n Telephona name or Motor

5. How o Make an Eleciric Motor 15. How to Make & Toy Motor

4. How to Make a Storage Batlory 18. How to Make an Elsctric Bell

5. How to Mnke an Wimshurst 17. How to Make & Telegraph Ins
Flectric Machine stromont -

&, How to Make & Hu.ghetu Ma- 18, How to Wind Armatoras
ching 18. How to Wind Field-Magnets

7. How to Make a Medical Indue- 20, How fo Make an Ammeter
thon Call 1. How to Make & Thermostat

E. How io Make a Pocket Ac- . Motor Rotation
camulator 23, How to Make an Electric Sold-

8. How to Make n Plunge Batiery ering lron

10. How o Make a Yoltmeter 5. How to Make an Electric Heater

11. How to Make o Galvanomeber . How to Makean Eles. Furuace

12. How to Make a Hand Dynamao 95, How to Makea Hand Feed Are

1 How to Make a Talking Ma- 47. How to Makan Juomp Spark Co |
chine 28, How o Make s Rheostat

BUBIER PUB. CO. "3,

e

How to Make a Paper Boat—How to Make a Barrel
Boat=—How to Make a Water Wheel—How to Make
Your Own Fishing Tackle—Temporary Camps and
How to Bufld Them—Permanent Camps and How to
Bulld Them—How to Bulld an Imitation Street Car
Line—How to Make a Water Bleycle—How to Make
a Minlature Windmill—How to Bulld an Ice Boat—A

Novel Burglar Alarm—A Mecbapleal Ventriloguist and ||

How to Make It—How to Make a Boot-Blacking Cabi-
net—Henewing Dry Batterles—How to Make Water
Motors—How to Make **Antique’” Clocks from Up-to-
date Materials—Lettering a Clock Dial—How to Make
a Windmill of One or Two Horsepower—How to Make
a Trap for Rabbits, Rats and Mice—How to Make a
Small Searchlight—Kites of Many Kinds and How to
Make Them—Jug Fishing—How to Do Ornamental
Iron Work—Ornamental Metal Guards for Open Fire-
places—How to Make a Propelling Vehiecle—How 1o
Make a8 Water Telezcope—IHow to Make FPaper Bal-
loons—How to Make a Hectograph—Useful Articles
and Ornaments Made of 0Old Bicyele Parts—Devices
for Winter Sports, How to Make and Use Them—
Coasting Sleds, Chalr Sleighs, Toboggan 8lides and

Skis—How to Make Rubber Stamps—Iiow to Make |

Water Candle-
How Madr—THow to

a Baggage Carrfer for Bleycles—A
gtick—EBoy's Hand-Power Auto,

Make a Palr of Dumb-Bellzs—How to Rid Your Yard I

of Cats—How to Make an Easel—To Light a Gas-
Hght Without Matches—Things a Boy Can Make Out
of 01d Bleyele Parts—Ilow toe Make a Wind FPro-
peller—Photographing from a Captive Balloon—How
to Make a Simple Burglar Alarm—To Make a Binder
for Popular Mechanics—How to Make a Hammock—
Electric Rat Exterminator—How to Make a Miniature
Steam Turblne—How to Bee Through Your Hand—
How to Make & Wood-Turning Laibe Out of an 0Old
Sewing Machine—How to Remove Stalns from Marble
—How to Make a Turbine Engine—IHow to Make a
Lead Caonon—How to Maske a Wireless Telegraph
System—How to Make a Toy DBattery Motor Lift a
10-1b, Welght—=To Renew Old Dry Batteries—Weanther-
Brn:n:nﬂug for Tenta—How to Make an Elecirle Furnace
egulator—How to Make a Bimple Fire Alarm—Ilow
to Make a Bell Tent—Enamel a Bicyele Frame—
A Practleal Camera for Fifty Cents—How to Make
a Very Simple Turbine—Power of 8mall Colls for
Sendlng Wireless Messages—RInging a Bell by Touch-
ing a Gas Jet—How to Bulld an Electric Engine—
Novel Electric Motor—How to Make a Ballomobile—
How to Make a Novel Burglar Alarm—Simple X-Ray
Experiment—To Bulld a Merry-Go-Bound—Another
Electric Motor—T'se for an Old Clock—To Make an
Electric Plano—How to Make a Telegraph Instrument
and. Buzzer—How fo Balld a Model Yacht—How a
Boy Bullt a Complete Minlature Rallroad.

‘ FOR
YOUNG AMERICA

How to Build

H BOATS, WATER MOTORS, W
ELECTRIC BURGLAR ALAJ
BICYCLEE ' CAF

"

B MILLS, SEARCHLIGHT. §
i ICE-BOAT, WATER :
CLOCNS: FISH

IMET ATION

o 2

i

e

The Directions are Plain and Complete ¢

N 50 5

. _PRICE, 25 CENTS
28 hf?l‘.;ﬂ SRk

i =

Your MNewsdealer wil order it for you or sent postpaid for
25 cenls by the publishers, Popular Mechanics, 160 Wash-
ington 5Street, Chicago.




4 LFfg N

A4 000 «F0 BV 80 o8 28 & LJAT

e s |

Buy Your Tobacco
Direct from Factory

That's the only way to krow how fragrant,
. | rich, mild and smooth French's Mixture is.
| | Deseriptive adjectives have all been used by
% | interiof tobaccos ere this. We can give you
\ | no new words, but we can give you a new and
better smoking tobacco directfrom the makers.
To make it easy for yon te try
French's Mixture
we have the standing offer printed ar the left.
Take advantage of it and you will have

o

Send 10 ceals

By reason to congratulate yourself. Yoo will
in silver or @ obiain & perfect blend of pure Nonh
stamps for a Carolina Golden Leaf Tobacce made al=
large sample most entirely by hand, Tt is

ench and “The Aristocrat of Smoking Tobaces™

lel; both ¢ Mot sold by dealers, but direct to

will be a de smnkers in perfect condition.
light to you. FRENCH TOBACCO COMPANY

Dept. 56, Statesville, N, C.

Geisha Diamonds

THE LATEST BCIENTIFIC DNSCOVERY

Eright, sparkling, beautiful. For brlll!.nncg
they equoal the genoine, standing nll test an
uzile experts,  One twentieth the expense.
nt free with privilege of exnmination.
For particulars, prices, ste., addresa

THE R, GREGG MFG. & IMPT, CO,
Dept H, 201 E. Yun Buren Street, =  Chieago, T

HOW OLE CAPTIURED 8 EMPTIES.—It was during the
helght of the car famine in North Dakota, and Ole Sather,
a rustling Scandinavian in charge of a big elevator at
Parkhurst, was gettlng desperate. Alread LM b, of
M. lr hard was piled up on the groand with blue sky for
n rool.

For weeks Siather had prayed for earg and had implored
the roads to send some along, but none ecould be had, One
day a train pulled north carrying empties for Carrington
and other competitive polnts. It was g blg train and on
a grade it stalled. The erew eut off a number of cars and
In the cotoff were 8 empties. They were to he plecked up
next morning, says the Grain Dealers” Jourmal.

Ole Sather saw them. Like mad he dashed for hiome and
gent out to all his friends and neighbors an emergency
call.  They rallied to his ald. The ecars ecould not hbe
moved, biit the graln conld be bauled o the cars. It was
a race against time. Teamsz strained and drew the heavy
wagons, lanterns swung far Into the night, men labored to
beat out the returning train erew, and when morning
dawned the elght cars, loaded to the Imit,
10,0001 b, of grain.

There was much raflroad profanity and a threat to throw
it into the smow, but wiser counsel prevalled, the loaded
carg were finally moved amd so 10,000 bu. of Stutsman
county grain was sent to market.

BUY a COUNTRY HOME and be INDEPENDENT

WE WILL SELL YOU LAND ON MONTHLY PAYMENTS.

Wheat land in the Red River Valley, Mimn , which nets non-resident
ewners from 7 per cont to 20 per cont.

Fertile and productive Dekota land—desded and homestead.  Plenty
of eonl and water, By joining a ' Homeseeker's Clab™ you can get land
in small tracts at s wholesale prics, and save from §3 to 7 por acre,

Hapeh and farm lsod in Northorn saod Ceniral Tezas and 20-pora truck
farms near Brownsville, the home of the g, banans, graps and aranges.
0 neros will protect you, in old age, from want.

Write for detalled information.

Wm. W. COMBS & CO., Chicago, L

The Sun Never Sets
WHERE THE

BRILLIANT LAMP BURNS

and no other light 12 half so gzood or cheap.
1t's economy to use them—a saving of 50 to
75 r cent over any other artiticial
llghtaw ich i3 demonstrated by the
many thousands in use all over tho
world for the last nine years. ‘Write for
P. M. catalogue; 1t tells all about them
and our systema.

BRILLIANT GAS LAMF CO.
432 State 5t.; Chicago, 11l

Plorem

a0 AFF 4740 8 R0 2V T
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FACTORY TO YOU
By Mail on Easy Paymenis

No sacurity required—No publicity
Every transaction sirictly confidentinl

Buy stylish high-grade Suits,
Topcoats, Raincoats and Trou-
sers for men.

Smart Suits and Raincoats for
Young men, ages 14 to 20.

Whaen you buy from us you buy direct from
the Factory. You save the middleman's pro-
fit, Yom get high-grads up-to-oate clothing nt
lowest cash store prices, and you pay in smnll
convenisnt payments that you will never miss.

$400 A WEEK
= PAYMENTS

We trust any worthy person any-
where in the United States. Satis-
faction guaranteed on every sale.

Wa are twica over the largert Oredit Clothiers in the world.
Woe operats 72 stores in the principal Cities and have over
Gl 00 gustomners of Oiir backs,

Send to-day for free samples of Bpring styles and price list
In writing state whether samples of Suits, Topooats, Raincoats
or Trousers are desired, and whether for man or youth—THIS
15 IMPORTANT.

Cemmercial rating one million dollars.

MENTER & ROSENBLOOM CO.
18 5t. Paul Street Rochester, N. Y.

contalned |

Sent YouOn.

Split Hickory Vehicles

You Pay Us Nothing
Until You Are Satisfied

You can have any style bug-
gy built just as you want 1t,
and shipped without delay.
Every velticle guardanteed for
fwo years. Buy direct from
our large factory. Yon
save all dealers' profits,
and get the best.

This Yaluable Book
FREE

| Want To Send You One of
Thesa Valuable Books

Justask me on a postal card to

gend you one—mailed free to you. Greaéest

Book ever published for those who have use for 4 ve-
hicle. Guver 150,000 of these beautiful and valuable -I‘s_rm.ll'a
gent to vehicle buyers throughout the U. 5. lon't
buy a vehicle of any kind from anyond until you have
read my book. Write me foday — 8 postal will do.

H. 8. PHELPS, PREBIDENT

THE OHIO CARRIAGE MFG. CO., Station 67, Cinclanatl, Ohlo

Weantion Ponulos MWerhanfes



| o i Shop Notes Series v H

€ 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.” 3ss mustrations

228 pages Vol 11, “Shop Notes for 1906.” sss mustrations
228 Pages Y OL. l", “Shﬁp Notes for 1907.” ss0 mustrations

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




HAIR

PROF. J. H. AUSTIN,

1 STOP FALLING

“. Trereis but one way to tell the reason of baldness and falling
hair and that is by & microscopic examination of the hair.
ticular disease with which your scalp is afflicted must be known be-
‘foreit ean be intelligently treated.
hair tonics. without knowing the specific cause of your disease, is like
taxing medicine without knowing what you are trying to cure. Send
g few fallen hairs from vour combings to Prof. J. H. Austin, the
celebrated Bacteriologist, who will send you, absolutely free,a
diagnosis of your ease, & booklet on eare of the hair and sealp. and a
sample box of the remedy which he will prepare specially for you,
Enclose 2¢ postage and write to-day.

CONSULT ME BEFORE
IT IS TOO LATE

The par-

The use of dandruff ecuresand

1107 McVicker's Theatre Bldg., CHICAGO, ILL.

TABLE LEGSE AND TABLE EGGS.

“"Mo yon know where T ean get some faney tahle egga?”
ghe asked of the mllkman, who was collecting.

“Yes, ma'am. You telephone to Schmitz & Schmots.
My brother works there. and they can glve you the best
in town."

8o she called up Schmitz & Schmotz, and this talk em-

Ed'

Bued:
“Is thizs Schmitz & Schmotz?"
“Yes, mum,”’
“‘Have vou got any fancy table eggs?"’
“Yes, mum. We have all kinds.™
*Copuld you send me three dozen?
entertain company, and I——"'
“Three dozen? Yes, mum.

We are golng to

What strle do you want?’

“gfiyle? Why, 1 just want the best fancy table eggs.’’
j"‘h’t-u, mum. But they come in different sizes and de-
glgns.'"

“1 never heard of designs in table eggs,
the largest you have, of course.'
“And you want three dozen, mum?"

“Yes.'"
“What color? Natural finish or stalned "
“Why, of course, I want them natural. Who ever heard
of stalned ones?'”
“Eometimes they Would
finish 7" -
“No, indeed. The jdea!™”
:*gllt?rlght. Do you want them varnlshed or olled?'
Tty
“And do you want them hand-carved or plaim?"’
“Carved? Plain¥"
HAnd what gize—do you want them round or sgquare?'’
“]—I don't understand.'”
"’{‘he largest we have are fourteen Inches thick at the
‘Wha-a-a-t 1"
“And do you want them to screw into the table or to be
mortised 37
“Zir! Have yon been drinking?”
“No, mum, Not a bit!"
“Well, what are you talking about?"™
"“Table legs."
"“Then why don't you talk sensibly ?
fancy table epgs.’” ;
“Yeu, mum. They will eost you ninety-four dollars and
elghty cents.™”
“For goodness’ sake! What store 18 this?"’
““This ian't a store, mum. It is a furniture factorr."
“Well, of all things! Who ever heard of a foraltire
factory selllng eggs?"'
“Eggs, mum? Eggs? You asked for fancy tahle legs.®*
“1 know [ did. Bot what .
“Ring off. 1 got no time to talk to foollash people.'"—
Grand Raplds Furniture Record,

but 1 want

are. you want a Misslon

to

I want three dozen

—

Don’t Wear a Truss

Brooks' Appliance isa new sciantific
discovery with antomatic alr cusnions
that draws the broken parts together
and binds them as you would a broken
limb, Itabsolutely holds firmiy and
comfortably and never slips, always
lght and enol and conforms to eve:
movement of the body without chaf-
ing or burting. I make It to your
measare and send It to you on a sirict
gnarantes of satisfaction or money
refunded, and I have put my price 8o
low that anybody, rich or poor, can
'lmg it. Remember I make it to your
i order—send it to yon—yon wear 1t—

and 1f it doesn’t satisfy you, you send
It back to me and I will refund your money. The banks or any
respectable citizen 1n Marshall will tell yon that 8 the way I do
business—alwaye absolutely on the square, and I am selling to
thousands of people this way for the past five years, Femember
I use no salves, no harness, no les, no fakes. I just give you a
atraight busioess deal at a reasonable price,

C. E, BROOKS, 4594 Brooks Bldg., Marshall, Mich.

e ————————y
THE VACUUM CAP CURES BALDNESS
60 DAYS' TRIAL

Thonsands cared. Ouor MODERN YACUTUM CAP wezs
rsgp & FEW MINTUTES EACH DAY draws the blood to
the scalp snd forces the hair into new health
rowth, eures baldness and stops the hair frem fall-
ng oul  Cures Dandraff. Harmless and healthful.
We send it to you on trial. We only want pay if yon
are plessed. Isnot this fair? Write for free booklet.
- THE MODERN VACUUM CAF €0,
EH 64 BARCLAY BLOCK DENVER, COLOD,

- Motor $3.50

[A Dynamo and Motor in One]

As a dynamo ¢ will light four 8-c.p.
g2 lampsa easily; operate induction coils;
charge storage batteries; decompose waler;
electroplate, cte. As n motor will operats
sewing machine, jewelers® lathe, emery
wheel, cirealar saw, advertlsing devices,
and other useful appliances.
New Model Motar, 65¢e, postage 20c.

A fine new motor at a bargain. Send stamp
for new catalog,

ARROW ELECTRIC CO., 103 5. Canal Sk, Chicage, Il¥

namo
AT

EVERYBODY NEEDS AN ACCIDENT CASE

If you don't know how to treat a cut or bruise or to relieve a scald, or have not
the remedies at hand, yon should get acquainted with the

U.S. EMERGENOY CASE
It contains 18 articles all necessary to perform work mentioned above,
Pure and Antiseptie.
complete, $1. Money returned cheerfully upon dissatisfaction.

25 Weaver Building, Utica, N. Y,

at onece.
and also a wvaluable First 4id Handbook.

U. S. EMERGENCY CASE CO.

Price,

Please Wention Popular Mechanics



HAYNES

RELIABILITY

Model 1, Haynes Limousine

The makers of the Haynes have been developiag
their ear for 13 years, 1ey know their car through
and through. Year after year they have seen their
old ears eome back after varied use and have spotted
here and there chances for inprovements.

Their experience has developed for 1907 a ear that
ean be safely advertised for relinhility — a ear that
ean be frusted. 1t contains no parts not made in the
Haynes Faetory, no prineiples that are unfamiliar to
the Haynes designers.

In these days, when every blacksmith 1s buying
parts awd assembling ears under a private trade-
mirk, the fact that the Haynes factories really make
ererything in thelr car 1s a guarantee of Haynes
reltability,

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.

Semd at onee for full information and advance
spocifications. Address, Desk P-I.

HAYNES AUTOMOBILE C0., Kokomo, Ind.

dest Automebile Manofacturers in America. Members ALAM.
New York —I713 Broadway,  Chicage— 1420 Michigan Ave.

25/
REDUCTION

TWO VOLUMES, comprising one 400-page text-hook,
nearly one foot high, bound in % red moroceo leather,
marbled edges, printed on the highest grade paper,
gold stamped titles, and a handsome portfalio contain-
ing 58 large detail plates 11x 15 inches in size.

Five Orders of Architecture

A mew work for arehifects, drasismen, carpenters and
architeciural sfone and sheed metal sworbers,

The simplest and most comprehensive trealise on the
Greele and Kowawn ovdevs sel published. Hiustrated
with coer N sections and detadls drauwn 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 mext 30 days to
sell this complete set for

$12.00 instead of $16.00

A postal card or aletter will bring a set of The Five
Orders of Architecture to you by prepaid express,
if you mention this mapazine. Study the books care-
fully, If satisfied, send us #2.00 within five days and
2200 a month for five months. We will remove the
books at cur expense on notification from you if they
are not adapted to your needs.

You cannot lose anprhing by ordering the books
now, even if they do not fulfill your requirements,
You tedll loge $4.00 by delaying your order beyond
30 days.

American School of Correspondence
CHICAGO
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BECOME A

Send for

& CARTOONIST oo
\ page
/ _An Illustrstor, Designer, 1907 |
STERER | Speed “500 5
r"r' ligation by writing now for

| fall informatlonaboutthe Acme
Way ™ of teaching by mail. “Atit
: Byears,” State which counrse

e you prefar. Youcangualify at
home in spare time to earn $25 a week. Men like Me-
Outcheomn, lff Davenport, Outcanlt, Kemble and others)
earn 55,000 and npwards a year. We shape the coorse to
meotl YOUR individual needs; develop you to do the ORIGINAL work
that enpblos artisis to hold HIGH-SALARIED POSITIONS; GUARANTEE
FROFICIENCY toearnest stndents and Sgcvre Posrrioss when oonpetant.

The Acme School of Drawing, 495 Acme Bldg., Kalamazoo, Mich.
Regident Instruction if preferred,

Tee “CHICAGO”

Automatic Temperature
Regulator

The best device for controlling your
heating system. .
Even temperature at all times.

Models
lHlustrations

free

Build a Boat

With our Perfect Paper Patterns
or KNOCKED-DOWN FRAMES.

Wa Bnild all styles of pleasure craft. Every pattern
wo sall has besn thoroughly proven a practical success,
By ¥ Knocked- Down Fraing we gall hag flrst hQIEII
get up and paseed the critical inspection of our expert
bioat builders. We leave no loop-hole for mistakes or
disappolntments, Weite today for our free Catalogus L.

BAY CITY BOAT MFG. CO.
Bay City, Mieh., U. S_ A,

Time-Set

— 35,000 MEN WILL BE EMPLOYED AT wres—
Attachment

MONTHLY G ARY PAYMENTS

THE GREAT STEEL CITY
APPERSON & VALLETTE, Agents

85 DEARBORN STREET CHICAGO

Gary will ba one of the manufacturing centers of the world.
Best business and residence lots $125 to $500,

BUY FARM LANDS NOW

In the West and Sonthwest. Bargains $10 to Per acre.
New map of either Colorado or Texas free to all interested.

GEOQ. H. HEAFFORD, 277 Dearborn St., Chicago, Ilis.

GOES LIKE SIXTY
BELLS LIKESIXTY 60

Put in the coal and
it will do the rest.

This attachment alone is worth what we are asking for
the complete outfit. Itwill check the fire during the night,
antil such time as you may want it warmer in the morning.

SIMPLE—DURABLE—RELIABLE

TheChicago Heat Regulator Co.
Dept. P. Suite 322, 40 Dearhorn $t., Chicago

SCLLS FOR SIXTY

GILSON

parators, Churns, W ash Ma-
: chines, ete. FLEE TRIAL
A Aslefor catalog-all sizes

GILSON MFG. CO. 26 Park Gf, Port Washington, Wis.

MakKke Your Own Light

THE Fairpaxks-MorsE Eleetrie Light Outfit gives
plenty of good light at a moderate eost.

(+as, (asoline or Kerosene Engines for all pur-
poses, from 2 h. p. up.

Send for illustrated Catalogue No. C 449 Gasoline
Engines,

FairbanKks, Morse @& Co.

Monroe Street, Chicago, Ill.




GASOLINE MOTORS

171=175 West Woodbridge St.,

Reliable-Reversible-Two Cycle

Light, Simple and Easy to O
D‘n..'lr Thl'ﬂ.p Moving Farts.
ings Babhited.
ship of the Highest Grade and Guaran-

teed. Jomp Spark Ignition.
BUILT IN MULTI-CYLINDER TYPES
WRITE T0O-DAY FOR FREE CATALOG C 4 AXD CIRCULAR
Hazd L, bn Bomanpe for our bk clgaibion, Veporization sl Opsrwiion of the Mot

UNITED MANUFACTWRING CO.

rate.
sin =
Material and Workman-

No S
Motor

5to 8 H. P. §87 (Bare)

Detroit, Mich.

Guaranteed Watch

Finely Jeweled Movement For

Be

(TR TFT TR TR TP eI T PTPY PP RTP

Thia Clarefax watch {8 a thin model. etem wind and stem
set, well made, beautifully jeweled movement and finely bal-
anced with patent regulator, dust band, enameled dial and fancy |
hands. Every Clarefax watch 18 sccurately timed, tested and
regulated before leaving the factory and guaranteed absolutely
for 20 Years. The case of the watch 18 a double hunting cuse,
genuine gold laid and handsomely engraved.

This Clarefax watch for 85.40 18 the best watch aver sold
for lesd than #12, snd thousands of E{umpm have pald from #I5 to
8240 for watches not nearly so good. We are abie to sell it for
®5.40 only because the manufacturers had to ralse money In a
hurry and aold us the entire cutput of thelr factory at less than
cost of production,

Do not send money with order, but send na your nama, post-
office and nearest express office. Tell us whether you want a
ladies'or gents' Clarefax watch, and we will send the watch J
Lo your express office, where yon may examine It before paying
any money, and after you are positive a8 to ité value, pay the
gxpress agent 85.40 and express charges.

If the watch does not pleass you after you examine 1t. have
the agent return it al our expensa,

Chicago, Il

GUARANTEE WATCH CO., Dept. 133
$3,.50 EACH (former price $6.00)
We are closing out the last of a job
lot of P. W. motors at a sacrifice price
of $3.50 each, complete, ready to run.
These are bi-polar motors, with lam-
inated armatures and bronze bases.
Will develop about 1-4) horse power.
They run well on from 1 to 6 cells dry
batiery, A great bargainand thereare
only a few left. ORDER T0-DAY if you
want a good motor cheap., PARSELL &
WEED, 129 W. 3lst 5t., N. Y. City.

“We Analyze Everything”

EXPERT WORK AND MANUFACTURING
PROBLEMS A SEPECIALTY

The Bryant-Miner Laboratories
355=357 Dearborn Street CHICAGO

LAKE BTEAMER RUNS ASHORE.—The crew of the
Canadian lake steamer *“‘Monarch® that ran hard ashore
on A barren Hitle Island in Lake Soperior had a miracu-
lous escape. The water just beyond the peint where the

“Monarch'® strock the rocks iz 200 ft. deep. A woman
had to slide acrosg a rope 100 fi. long and 40 ft. above
the rocks to save herself.

_H_.._

ESPERANTO, the international langnage, I= making rapld
progress in the favor of the people. It now embraces 30
nations in §ts scope. A brief grammar of the language
will be sent free to any person applying to Editor L"Amer-
ika Esperantisto, Oklahoma City, I!L T,

i PROSPEROUS
3
i

1 will teach you ¢

Write today. Address nearest office.

. MARDEN,
President

1039 Siaryiand Buoilding, Washingion, D. C.
1039 Athennenm Bulidiag, Chienge, lillnols

I WILL MAKE YOU

If you are honest and ambitlous write me today.
No maiter where an live or what your occupation,
18 Heal Estate business by mall;

‘% appolnt you Special Representative of my Company
In your town; start you In a profitable business of
your own,and help you make big money at once.
Unusual opportunity for men withoot
capital to become independent for life.

Valuahle hook and full particnlars free.
MNATINNAL CO=-0PERATIVE REALTY CO.

Please Mention Popular

Mechanics



*“ELITE JUNIOR"
Spring Motor Child’s
Automobile.

: Weight 86 pounds.

Price $200.

With Standard Indicator
Price $%6.00

STANDARD LOCK SWITCH SEINNER ROTARY TRIPLEX AIR PUMP. Engine driven
Price, two keys, $3.00. with Standard Indicator. Thirty days’ trial, Price $35.

Standard Auto Supply & Mig. Co., % BR%* T o vork

WRITE FUOR CATALOG.

—FREE for INSPECTION

Five volumes, 2,500 pages, fully indexed,
size of page Tx10 inches, bound in three-

IO  CVCLOPEDIA | RO - (Y PEDL uarters red morocco leather. Owver 2,000
of ; ull-page plates, diagrams, sections, tables,
FEORG - (1 il » TEEREY : formulaz, etc. Written by the foremost

authorities and especially prepared for
Home Study, after a careful study of shop
needs and conditions. Years of experience
in shop, laboratory and class room re-
quired in its preparation. Each section
tested by actual use for its practical value
to the man who desires to know the latest and best practice in shop and engine room.
Complete sets of test questions in every volume, thus combining the best features of a
text book and a reference work. It is easily understood by the man who has little time to
acquire the fundamental principles of Engineering.

Now $19.80 : Regularly $30.00

We will send you the entire set, express , Tor five days free examination if mention this paper.
Pay us 82 down and $2 a month thereafter until you have paid the special price of $19.80, if you keep the
books. We send for them at our expense if not satisfactory,

‘The only reason we offer the CYCLOPEDIA of ENGINEERING so cheaply is to interest the public in the

advantages offered by the regular courses of the American School. A 200-page handbook sent

PARTIAL LIST OF CONTENTS s o Toaem 11 yW. St
Principles of Heat—Chemistry—Boilers—Calorimeters—Steam Pumps—Elevators,
Steam Engines—Steam Engine Indicators—Valve Gears— Thermo-dynamics—The Just the set of books for the

Steam Turbine—Refrigeration—Ammonia Compression System and Absorption Sys- | Engineer, Boiler-Maker, Ma-
tem—Gas and Oil Engines, Marine Boilers—Marine Engines—Condensers—Naviga- | chinist, Tool Maker, Pattern-
tion—Locomotive Boilers and Engines—Valve Motions—Types of Locomotives—Air Ma.kér Sheet Mat&]l Work
Brakes—Automobiles, Machine Shop Work—The Lathe—The Planer—The Shaper— L) O XAr,
Ventilation—Heating—Mechanical Drawing—Air Compressors, Theory of Dynamo— | Gas Engineer, and_ Persons
Electric Machinery—Direct Current Motors, Electric Wiring—Electric Bell Wiring coming in contact directly or
—Electric Lighting—Storage Batteries, indirectly with machinery.

AMERICAN SCHOOL OF CORRESPONDENCE

CHICAGO
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NEW BOOKS

ELECTRICAL WIRING AND CONSTRUCTION TA-
BL ES. By Horstmann and Tousley. Hound in Persian
moroceo; 120 pp.;  pocket size, Price, $1.50. Containg
hundreds of easy up-to-date tables covering everything on
electric wiring. Frederick J. Drake, Chicago.

THE WALSCHAERT LOCOMOTIVE VALVE GEAR. By
wW. W. Wood, Cloth; illust.; 150 pp. Price. $1.50, The
first divisjon of this work explaips the valve gear in plain
Innguage, the second treats of Its design and erection, the
third has to do with actual work with the valve gear omn
the road. and the fourth i= composed of guestlons and
answers on the subject. The XNorman W. Henley Fab-
lishing Company, New York.

TOOLS FOR MACHINISTS AND WOODWORKERS.
By Jogeph Horper Cloth; 340 pp.; 456 illust. Price.
gi.50. General deseription and classification of cutting
tools mnd tool angles. All the tools nsed for cutting
wood, metal and other substances described. Instfuments
of mensurement treated also, The Norman W, Henley
Puhb, Co., New York.

PRACTICAL METAL TURNING,
Cloth: <404 pp.: illast.  Price, £3.50.
chinl#ts, technical students and amateurs; CcOvVers the
modern practice of machining metal parts in the lathe,
including regular englne lathe, its deslgn, uses, attach-
ments, ote. Chapters on speclal work., The Norman W,
Henley Pub. Co., New York.

By Joseph Horner.
Handbook for ma-

WIRELESS TELEGRAPHY FOR AMATEURS AND
STUDENTS. Ry Thos, M. 5t John. Cloth; 12mo.; 172
py.: 165 illust.  Price.  $L040, (Giver a practieal and
theoretical knowledge of the suobject and tells bow  to
make all apparatus at small eost. Thos. M. &t John,
New York.

CONCRETES, CEMENTS, MORTARS, PLASTERE AND
8TUCCO. FEy Fred T. Hodgson. Cloth; a20 pp.; 1lluost.
Prive, §1.50. A thorough und ractleal treatise on  the
latest and most improved methods of preparing and using
limes., mortars, cements, mastics and eompositlons In con-
strietive and decorative work, Includiog o practical trea-
tise on reloforced concretes. Frederick J. Drake & Co.,
Chicagn,

MODERN MILLING
Horner. Cloth: 304 pp.g
history and develspment

MACHINES. By Joseph G.
2 illuzt. Price, $4.00. Glves
of the modern milling machine
in ite design, constractlon and operation. Adapted to the
needs of the apprentice, machinist, draftsman, technloml
student. ete. The Norman W, Henley Puob. Co., New
York.

A¥D TOOQLS FOR MANUFACTUR-
ING IN PRESSES. By Joseph V. Woodworth.,  Cloth;
B0 np.: T lust. Price. #4000 An encyelopedia of
die making, punch making, die sinking, gheet metal work-
ing, making of speclal  tools, gub-presses,  devices and
mechanleal combinations for punching. cotting, bending,
forming. plereing, drawing, compressing and assembling
gheet metal parts, ete. The Norman W. Henley Pub.
Co., New York.

IN THE FIRE OF THE HEART, By Halph Waldo
Trine. ©loth; =334 pp. A discuosslon of sccinl m:ml 0=
nomie eonditiong and  problems, with the authors =ng-
gestions  for  bettering  them. MeClhare, Phillips & Co..
New York.

THE METRIC SYSTEM. lord Kelvin's views on the
gidvantage of the metrle system, with opinions of eminent
men and explapatory tables, Price, The Decimal
Assicintion, London.

HISTORIC LOCOMOTIVES.
nett, M. L. E. E. Contalning 10
original drawings by Ernest 'W. Twining. TPrice, paper
covers. %1.00: cloth, $1.560. An interesting and attrac-
tive work. In all, 10 locomotives are degeribed and illus-
trated In eolor, and some notable rallroad nml_d:-ntu are
sepounted  The Derry Collard Company, New York.

PUNCHES., DIES

By Alfred Rogling Ben-
colored plates from

TO BUILD A DIRECT CURRENT OME-KILD-
WATT DINAMO OR A ONE-HORSEPOWER MOTOR,
By A. E. Watson, E. E. Cloth; 100 pp.; lllust. Priee,
#1400, Tells how to bnild an up-te-date dypamo that ﬂ"i
he wonnd for almeost any desired use. The drawings anc
directlons. are explicit and easy to follow, glving every
detall of constrmetion.  Bqually clear directlons are given
for the winding, conmecting, testing and naing. Bubler
Pub, Co., Lynn, Mass

HOW

MECHANICAL TRIANGULATION IN FREE-HAND
DRAWING. By Frank Aborn. Paper covers; 44 pp.;
Must, Priee, 5 cents. Describes a new system of draw-
ing orlginated to meet the exlgencies of =chonl work and

give it a definlte trend. Cleveland Publishlng Co., Clev~-
Yamad OBl

MODERN PLUMBING ILLUSTRATED. Br HR. M. Star-
bock. [Hust. by 06 full-page plates; 392 pp.; 8 vo; cloth.
Eriq:r, .00, The Norman W, Henley F‘uh. Co,, New

ork:

A practieal work representing the best modern practlce
in plumblng and water supply, giving questlons of drainage
anid sewerage first place, and following the reguirements
of New York Clty and other Imiportant elties, as well as
the Government regulations. A =pecial feature of the work
i= the liberal =cale drawings, which cover almost every
imaginable condition likely to come befuore the plomber,
architect or sanftary engineer. Also gives detalls as to

a{?,c- and weight of pipes cequired onder different comndi-
tlona.

THE SCIENCE YEAR BOOK FOR 18507. Edited by Major
B. F. 8 Baden-Powell, Cloth. Price, £1.50. King, Eell
& Olding, Ltd., London, W, 7,

This valuable work contains a vast amount of anthentic
information In compact form, wmd sums up the progress of
grlence doring 196G In o manoer that gives one an idea
of results actually attained, The book contalns astronom-
tral, phy=ieal and chemical tables, summary of progress in
gelence, directory, blographieg and diary for 1M£

il

CATALOGS RECEIVED.

ILLUBTRATED CATALOG TWENTIETH CENTURY MA-
CHINE TOOLB. 85 pp.. B. . Barnes Co., Rockford, 1.

THE BILENT PARTNER. published monthly by the
Globe Machine & Stamping Co., of Cleveland, Ohlo, is
always fall of terse practleal rendlng matter, but the Jan-
nary number for this year seems to surpass all that have
preceded §t,  Any of oor resders not familiar with this
publication had better get a copy anid find out what they
have been missing.

— . -

X-EAYSE RESTORE COLOR OF HAIR.—French physl-
clans are experimenting with x-ra¥s a8 a means of restor-
Ing the normual hue to white hajr. While treating an
elderly patlent for n skin disease, part of his halr was
exposed (o the rays and fell out., A new growth of hair,
black in color, came inm on the region affected, and has
ginere retalned its eolor. There have been other Inztances
of llke nature,

—_——————

A WRECK IN A TRAWL NET.—Here 11 n eingular nar-
cative az old at Aberdeen op Tharsday lazi by Mr. James
Woad. skipper of the steam trawler Glamis Castle, belong-
fng to Mr, J. D, Borle, Glasgow: *““We had been fishing
off Fair Isle, with falr soccess,"' =ald the skipper, “‘amd
on Wednesday morning. when we were about fifteen miles
west-northwest of Falr Izle, we hauled in our nets. When
ﬂnlnf: s we hecame sware that there was o tremendous
gtraln on the warps, and we naturally concloded that our
haul econslsted of something other than fish, A deal of
speculation was rife mmong the crew as to what we had
‘captured,” and on our net coming to the surface we
gearcely belleve our eyves, hut., sure enough, there was &
ateam dreifter entangled with the gear.  Several of the
crew af once rushed for the ropes to mnke her fast, but
immediately on the wreck eoming balf ont of the water
ghe sllpped out of the nets nnd sank. Previous to this,
however, we managed to get hald of ong of her ‘yards,’
which we secured, and have now on deck. We conld not
make out her name, bot saw that she wns a Lowestoft
drifter. and the first firare of her numhbher was a ‘3. " It
1z helleved that the vessel I8 the deifrer which sank with
all hands «ff Fair Tsle in n gale n month or two ago.—
Shipping World, Lomdon.

————

VERBATILE UNCLE JOHN,

Srepe:  Most any wholesale honse.

Time: SRaturday afterncon, December 22.

Order Picker: CThat Metrapolis  order
Malds: wat'll I give ‘em?¥"’

The Boss: *“Two hundred Unele John'*

A minnte of silepce, save the eommotion of many busy
workers; then—

“ﬂ-aj’.

Order  Picker:
Brides.””

The Boss: "“Can't you get "em¥"*

Opder Picker: “Nary one.'

The Boss: *0h. well, give 'em a hondred Uncle Jobn.**
—Florizta’ Heview,

— iy — i Ap— ——

A NEGATIVE QUALITY.—A gentleman in _an adidress
to s graduating class, says n writer In the Philadelphia
Publie Ledger, told the followlng story of the president
af an ocean steamship company who was taking a Journey
aeross  the water. Yhen the ship was In a dangeroos
channel he beeame engaged In conversatlon with the pllot,
an elderly man, who had spent most of his 1ife on the
water. The preeident of the company remarked: ‘1 sap
pose yon know all about the dangermm places in this chan-
neld’  “Nope, ' replied the pllot. “'You don't!*" exelalmed
the woresident,  ““Then why are Fon In charge of that
wheal ' “Because | know where the bad places aln’t.*

calls for SO0

Boss! Metropolls wants 200
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Sell
Your
Services

or part time,
able work.

We want
high class solicitors,
galesmen and ambitious
boys to represent the Tech-
nical World Magazine whole
Grood pay, agree-
Prize contests, pull
ingpwmiums, new and original
schemes to get the business,
Write for particulars today
TECHNICAL WORLD

MAGAZINE
Chicago, 11l

To the
Highest
Bidder

ELECTRICAL SUPPLIES
FOR AMATEURS

We make a specialty of furnishing supplies for experi~
mental work. Our new catalogue is the largest and finest
published. Send for it.

THE BRIDMAR. CO, (Dept. 8)
705 Mer. Loan & Trust Bldg. CHICAGO, ILL.

A BOND FOR JOINING NEW CONCRETE TO OLD.—

With the idea of obviating the dificulty now found in
bonding togetber new aund old conerete, . X, Livingston
has Invented a patent cement bond.  This bomd consists
of an extract of cosl tar, used Inztead of water s the
mixing agent Lor neat Portland eement. The misture is
Iaid in 1g-ln. to Y-in. layers on the old concrete surface
and  immediately  followed by new  conerele or  mortar.

The inventor elaims the compound te be entirely Insoluble
amd to form a complete and monolithie hond Letween the
old and mew works, It i3 furnished to customers free,
they paying the frefght and cost of barrels, the cost heing
covered by @ certaln royalty per square foot pakd to the
patentee of the process.

g Supplies

If you need anything In my Une,
and wish tu

Plumbin

Eey) L

§ on every article, write for my frea
\llustrated Catalog, Shipments
promptly made from a very coni-
pleta stock of new latest pattern
oods. Small orders are as care-
Iy bandled as large ones.

‘B, P. KAROL, 235 W. Harrison St, Chicago, I,

When you want anything and cannot
find it, ask Popular Mechanics

STOP THAT PAIN

Thereis enly o nedisease-Congestion
There is anly oue cure—Clreulation

THE LAMBERT SNYDER
HEALTH VIBRATOR

(9000 to 15000 vibrations the minute;

NO DRUGS
NO PLASTERS
NO ELECTRICITY

INDIGESTION:
to digest, thereby avoi
et relief at once,
HEUMATISM: It iscanced by uric acid contealizing ar one point,
Vibration scatters the uric acid, and by increasing the circolation, drives
it out through the pores.
DEAFNERS: lucases of deafness the vibrator stimulates the outer
and innﬂ_r miechanism of the ear and CUTes in many cases,
CIRCULATION: 1fyour circulation is poot the wibrator will fa-
crease it, and cavse vou to feel 2 warm #low all over your by,
LOOOMOTOR ATAXIA: o caces of lacomotor ataxia or para-
lysis, the vibrator is the o Iy relef. It stimolates the nerves, and vibras
tontoday for these pilmients is recognized as the best treatment by the

" i
- 2 r_l'
o

In cases of indigestion our vibrator dorces the food
Ing fermentation aud the forming of gas. Yeu

lE:I(!:iJ_IE S}E'en:lhsrs.
LUN WI'BLE: I!’Emur lungs are weak and tronblesome nsa
the vibrator. Vibratien on the lungs forces the binod thugh the dead

celh.r ‘;md. does wonderful work in all cases of Consumption and Jung
troufde.

PAINS OR ACWES: Nomatter what paint or aches you have or
tmay have that are caused by congasbion, the vibratar will relieve them,
NERVOUS DEBILITY: In cases of nervous debility our vibirator
does marvelous work.

Price only £2.00, prepaid on receipt of $2.35

FRE E Our new 48-page bouk on vilieathor, fully illustrated. Tt

tells you what has and is being done by vibration. Our
h book is a plain, commonsense argument.  Send for it to.
day; it costs you nothiag,
We are the largest makers and
dealers of Vibrators in the Werld

LAMBERT SNYDER CO.

Dept. 26 A 41 West 29th St New Vool ®N W

F

“GURE YOURSELF
BY ELECTRICITY”

New Book —Illlustrated from Life —
Sent FREE to all who write.

Writs to-day for our new Free Book — %Cure Yourself by
Eleetrielty ™ —DNiustrated with phiotos from life. Shows how the
New Home Eatteries cure Kheumuatlsm, Neurnlgin, Lomb
Headache, Insomnln, Constipation and all nerve affectlons an
dizeases arlsing from sluggish cireulation; also how the afford
tlectrle baihs and beauty muassage without cost at bome,

THIS
BATTERY] |

) ;‘?ﬁ-‘

i

EXPRESS
PREPAID 2

Every Home Should Have 3 Home Battery,
Wesend our batteries Prepald withouta cent In advance { prices #1,95
and up) and allow 10 DAYS' FIt EETRIAL, Write for aur ook.

DETROIT MEDICAL BATTERY M




““Want' and '""For Sale'" Ads. 3 cents per word payable
in advance. Replies may be sent to a number care
Popular Mechanics, and will be forwarded without extra
charge. In answering such let the number appear on
yaur snvelope.

AUTOMOBILES.

AUTOMOBILE SCHOOL,—Chicago School of
Motoring: the original automobile school in Chi-
cago. One hundred and eighty graduates the past
vear, to whom we refer upon request.  Automo-
bile owners, prospective buvers and young men
wanting to become expert chauffeurs will save a

eat deal of money and a lot of worry by study-
ng the mechanism, ecare and repair of gasoline
automobiles, in our shop, where all parts are open
g0 you can see how they are made, and how they
operate, We give thorough and practical instrue-
tion. Competent chauffeurs supplied. Address,
Chicago School of Motoring, Dept. B., %84 Michi-
gan Ave., Chicago, I

FOR BALE—LOCOMOBILE steam runabout : Eond
v“unt}‘itim except burper; $150. Dr. Jenkins, Elkins,

r. Y.

WE CAN SAVE YOU MONEY on a slightly used or
second hand Automoblle. [Dwesirable and popular ma-
chines of all kinds at less than 15 to 1-5 first cost.
Tell us what yon want. The Starin Company, 72-T4
Main 5t., North Ténawanda, N. Y.

FOR SALE—5x6 Rambler anto engine, planetary
transmission, carbureter, spark plug, coil ; $60. Dutts,
(xford, N. Y

FOR SALE—One Olds runabout with wheel steer :
Al condltion; $275. Bend for bargain list 2?od hand
automobiles. P. 0. Box 503, Burlington, Wis,

AUTOMOBILE BARGAINS—1 Mark XLVI, 1506,
24-28 H. P. Columbia Touring Car : list price, §3,000;
excellent condition; 22,000, 1 Mark ALIV-Z, 1006,
18 H. P. Columbia Tourlng Car; list price. £1,750;

fine conditlon: $1,000, 1 Mark XLV, 1805, 40-45
H. P. Columbia Touring Car: list price, $4.500 ; good
condition : $1,500, Fnpll particulars on request, 5 D,

1 Laurel 8t,, Hartford,

k Tl e e T T P S T

1903 OLDSMOBILE RUNABOUT —Fine condition ;
tires new ; $350 to quick buyer. DBert Cox, Jesup,
Towa,

A0nn.

MOTORCYCLES

FOR BALE—Wagner motorcycle In fine econdition
$135 takes It at once. A snap for you if you want
one. N. V. Bhane, Jesup, Iowa.

BUSINESS OPPORTUMITIES.

START A MIRROR FACTORY. This is the head-
line of our advertisement which has appeared In
every issue of “Pop’ for more than a year past. Hun-
dreds and hundreds purchased our Instructions from
that advertisement on the goarantes “yvour money
back Iif not pleased.” Not one asked for their money
back, Whg': Because we gave them information
worth ten times the price asked. Look up our adver-
tisement In any ba lsgue, or send stamp for our
new illustrated circular telling you all about this
money-making business. Patterson & Co., D-1, Mor-
gan Park, 11l. (Explanation: Morgan Park s a
suburb of Chicago.)

“INVEBTING FOR PROFIT" I8 worth $10 a copy
to any man who intends to invest any money, how-
ever =mall, who has money invested unprofitably, and
hasn't learned the art of investing for profit. It dem-
onstrates the real earning power of money, the knowl-
edge bankers hide from the masses ; reveals the enor-
mous profits bankers make and shows how to make
the same profits ; explaing HOW stupendous fortunes
are made and WHY they are made, how 21000 grows
to 522,000, To introdoce my magazine, write me
NOW, and I'll send it SIX MONTHS FREE. Editor
Gregory, 423, 77 Jackson Doulevard, Chiecago, TII.

ANYBODY CAN MAKE GOOD CUTS with my sim-
ple zine etching process ; ﬁrh:e $1: aspecimenz and
particulars for stamp. T. M. Day, Hox M, Windfall,
Ind.

'oR SALE—Up-to-date repair shop In West Ten-
nessee doing good business.  Fine opportunity for a
mechanie,. Good reazons for sellilng. Addresa 4104,
care Popmlar Mechanles,

A FEW DOLLARS wlll start a pro
order business ; we furnish catalogues an
Necessary ; hf our easy method failare almost im-
possible, Milburn-IMicks, 714 Pontiac Bldg., Chicago:

MONEY IN RAISING WHEAT in the Great Wheat
Region of Western Canada. Finest land in the
world. Low prices, easy terms. You shonld wrlte
for our free book, No. B, “The Home-Buailders,' tell-
ing all abont this great opportunity. Saskatchewan
Realty & Ilmprovement Co., 8t. Paul, Minn.

rous mall
everything

MOTORCYCLES—AIl best makes; general agents
for “"Merkel,"" $155: “Yale." $175; Curtiss l-cylinder,
200; 2-cylinder, $275; Merkel motorcycle side de-
ivery cars, $250; mail orders pmmptlé' filled.
Terms, 25 per cent with order, balance C. O. D.
Every machine thoroughly tested by our expert be-
fore shipping. You benefit by our long experience.
Remit money order or bank draft payable to
Whipple Cyele Co. Whipple, the Motoreycle Man,
260 West Jackson Blvd., Chicago.

MERKEL MOTI‘JI[H‘YELE—Sprinf frame, spring
fork, long wheel base and positive grip control. Slmple
constroction and highest efliclency. Ewvery part bullt
and guaranteed by us, [Illustrated catalogue giving
complete details and prices sent free on request.
Merkel Motor Co., 1110 26th Ave.,, Milwaukee, Wis.

MOTOR CYCLE BUILDERS.—Get our Motor Cyele
Crank Hanger with wide bracket made especially for
qom. Write for full particulars. The A. & J. Mfg.
‘0., 16 W. Randolph St., Chicago, IlL

FOR BALE—1908 R.
condition ; run 300 miles; price, £125. C,
man, Box 44%, Paxton, 111

WE HAVE LETTERS for advertiser 3218 in our
Marech Issue, but have misplaced the gentleman's
name and address. Will he make himself known
qulekly so0 that we may forward his mail? Popular
Mechanies, 160 Washington 8t., Chicago,

SECOND-HAND MOTORCYCLES, motors and fac-
cessories bought or sold. What have you to ofter or
what do you want? Motoreyele Equipment Co., 48
Lake, Haommondsport, N. Y.

8. motoreyele in first class
W. Den-

I MADE &50,000 in five years in the mail order
business ; began small. Anyone can do the work at
home in gpare time. Send for free booklet: tells how
to get started. Manager, Box 570-0, Lockport, N. Y.

FREE—Bomething valuable will be sent to Buper-
intendents and Foundry Foremen sending thelr name
and address, together with the name of the company
by whom they are employed, to 4101, care Popular
Mechanles, Journal Bldg.,” Chleago, 1.

THEY WORK WIHILE YOU SLEEP—Talking
Beales.  “They F«gmak Your Weight.” The invention
of the rontu:?'. “ortunes have been made operatin
automatlie welghing machines. Write today. '[lnlites
Vending Machine Co., 620 Caxton Bldg., Cleveland, O,

PATENTS FOR SALE

PATENTS SOLD ON COMMISSION, If you
wish to buy or sell a patent write to E. L. Perkins,
{"[resiﬂent Inventors’ Exchange, 84 Broad St., Boston,

ARE,

MODELS MADE FOR INVENTORS. Low prices,
Good work,. Howard Merryman, Towson, Md.

CHEAPEST AND SIMPLEST RAILB. Bomething
entirely new, useful to mines, ete. Wil sell patent
or on ra&ir;ﬁ For further Information and partieu-

lars, Walter A, Zelch, 361 Woodville Ave., Mi. Wash-
ington, Pittshurg, Pa.

FOR SALE—Patent No. 820,440 for improved hand
rake. WIill sell at a reasonable price. rite Harry
Vesperman, Steubenville, Ohio.

Please Mention Popular Mechanics



PATENT FOR SALKE—XNon-loosable, drawer-sup-
orting Trouser Buiton., Sews on like other buttons,
lig 1hinF for the right party. B. Kade, 12 Plerce
Ave., Chicago, 111

SPECIALTIES AND I"ATENTS of merit are hﬂugh‘t
and sold by the Americap Commerce & Specialty Co,
Incorporated, 95 Dearborn 8t., Chieago.

LET ON ROYALTY—Valuable Entent. No. 691,444,
("ecll Float Valve. Write Mre. N. Ceell, Cambridge,
Neb.

it SALE—One brand new Woodpecker gasoline
engine, #4 h. p. No foundation required. Wirea
and piped, ready to run when it arrives. Complets
in all respects. Price, $08. Negular price, $150.
Address 2153, care Popular Mechanies,

FOR BALE,

FO BALE- tiasoline engines, 5x0 bore and stroke,
for marine, auntomobiles and stationary use. Heply
with stamjp. Alao  castings. B. W. Hichardson,
Route 236, 'ecria, 11L

BUSINESS CARDS.

HOW WOULD YOU like to be in buosiness for
yourself? We have receipts for any branch of busi-
ness, Let us know what you want. Address Monti

cello Bupply Co., No. 1993 W, Windsor Ave., Jeffer-
gson I'ark, I1I1.

EVERY ENGINE works betier when packed with
“KEureka "acking.” Your dealer will furnish 1t

FOR SALE—1 3%x31, Dandy Camera and Outfit

complete, £4: 2 Dow DPlain Coils, 6x24%, $4 each;
1 2x2, R-eylinder Engine. nearly completed, 220,
John L. Teacock, Atlanta, Ga.

FOIR SALE—4x5 camera, uv.ﬂ,rli}' new ; will aell
cheap. J. 1. Moore, Fancher, N, XY.

FOIU SALE- —=Tuarget pistols, riftes and shotguns.
Made by one of the best known manufacturers. None
hetter,  WIll elose oot at aboot half price.  Write

now, 2214, eare opular Mechanies.

BLACKBMITHS.

GOOD BLACKESMITHS ARE SCARCE and but few
learning the trade. The smith comes first of all pro-
feasions or trades, The smith must make the tools
firat for all from the surgeon to the safe blower, by
using Toy's Treatise on new steels explaining how to
work them, with 75 new methods for working all
diffienlt johs. Ten receipts for making your own com-
pounds for welding different kinds of steel solid.
Thermite welding fully explained; also two colored
tool tempering charis; chart A explaing all annealin
and hardening ; chart B explalns both scientific an

lain tempering to a standard. All the ahove for

1. Valuable samples free. W. M. Toy, Sidney. (thio.

RECEIPTSE for
cast lron, 25¢ each.
Elmira, N. Y.

BLACKSMITHING-—First
ters, with 47 Hlustrations.
tical blacksmith. Chap. 1.
Chaps. 2 and 3, Bending,
Price, 10 centz, postpaid.

soldering aluminum amnd braziog
W. T. Shoemaker, 416 W. 3d St.,

lessome ; in three chap-
Easy lesgons, by a prac
Tools and Materlals;
Swaging and Welding.
Popular Mechanics.

BRAZE CAST IRON with “Braziron.” TFull sized
kox, enough for a large nomber of jobs, GO cents, post-
pafd, with full directions. Guaranteed, Made only
by the A. & J. Manufacturing Co., 16 W. Randolph
#t., Chicago.

PLUMBERS" SBUPPLIES.

ASK FOR MY FREE catalogue of plumblng and
gteam goods: every house owner should have one.
Johm Hardin, 4541 Cottage Grove Ave., Chicago, Il

MACHINERY FOR BALE.

AIRSHIPE—AN kinds gas balloons ; patent, portable

hydrogen generators, Apparatus built. Consalting
engineer,  Largest, most prelinble manufactory in
Amearica, Operated 27 years. Carl E. Myers, Balloon

Farm. Frankfort, N. Y.

BARGAIXS IN MARINE GASOLINE ENGINES—
* & and 4 I, 1", two-cyecle englnes, jump spark Igni-
tion. Interchangeable parts, sight feed Inbrication.
Slmplest, most durable aml economical engine on the
market.  Trices very reasonable. Special inducements
to hoat hnildersz. Write for catalog, Northwestern
Steel & Tron Works, Dept. 14, Ean Claire, Wis,

FOR SALE—H00 steam and air gauges at $1.25
each. All new and Al. J. L._‘]Euc'aa‘ Hrlﬂgepqrj:i_f,_p_nn_

. 5 TYPE Westinghouse Dynamo ; 60 1., 110 V..
and =gwiteh board ; will sell cheap or will take as par
payment a 20 or 25 I, dynamo. Drawer 20, Saline
ville, .

DYNAMO, 58,
chanics, )

FOR SALE—Enpgine lathe, swings 914 In., takes
25 in. between eentera. Complete -with foll aet
change geara to cut all size thrends, 3 to 40 In.:
price only £30.50. Address L. F. Grammes & Sons,
Allentown. Pa.

FOII SALE—12 H. P. Gas or Gasoline Engine.
tiood condition and reliable for gshop use, Prlee, $175.
J. W, Huxford, 51 Prospect 8t, Torrington, Conn.

Address 4103, care Popular Me-

FOOR SALE - —4x5 ecamera, rapid rectilinear lens,
unlewm shuatter, four plate holdera, three extra lenses,
leather easze : wood condition : £15. Leonard E. Matt-
som, Dassel, Minn,

FOR SALE—11w% 11, . Bievele Motor with all ae-

ceasories, In good condition, #£15. Fred Hanesen, 8
Colley &t., Waterbury, Conn,
FOR SALE—Tandem, Lathe, Scrollsaw, Shoe-

g list anything you want.

maker's ﬂu-win{: Mnchine,
Mz complete, 0, Allen, Tren-

For Marine o,
ton, Mo,

FOR SALE—Foureylinder engine castings, 14-16
H. I'.. with all forgings and blue prints for building
complete engine : 5355 per set,  Address Box 217,
Marshalltown, lowa,

FOolt SALE- CHEADP—Gasoline launch, 20 ft. x 4
ft. 6 In. beam, oak paneled finish inside, 4 11, P. en-
gloe, seats 18 persons. Everyihing in first elass con-
ditlon, New last year. Am going West., Address
Rox 651, . 8 0O, Marine City, Mich,

FOIt SALE-—1 11. T, 8team Engine Castings. One
sel of complete ecastings, drawingd and all materials
to build a 2x4 horizontal side crank. self-contained
engine : $10. Drawer 29, Salineville, Ohlo.

YACHT Cawnnon Castings. brass, $2.60, with draw-
inge: 7% in. bareel. Dreawer 20, Salineville, O,

SPEED Lathe Castings, 6 in. Hwin%'. a good heavy
one.  Jet, 8500 ITwawings, S0c, Included free with
art casting=. Dreawer 29, Balineville, 0.

FOR BALE—Cheap, a Miniature FElectrle Rallway.
Complete.  Write for particulars.  Cecil E. Patterson,
2t Mary's, l’lnt.. Can.

TWO REGINA Muosie Hoxes (No. 51), with 50
piecea music : also eight automatic weighing ma-
chines (Callle Hros, weight tellers).  All operated
with penny, Very cheap for ecazh.  Addreess 3217,

Popular Mechanles,

FOR SALE OR EXCHANGE.

FNIt SALE Ol EXCITANGE
molorevele or diamonds or watches, Model © Ram-
bler antomohile. In fine condltion, J. T. Gresham,
1782 Broad 8t. Augusta, Ga.

TO EXCHANGE—Back geared milling machine In
gontdl condition, for small planer or shaper. Address
Box 217, Marshalltown, Towa,

. EXCHANGE—4x5 camera and outfit
maotor. 8. . Hull, Mosgrove, Pa.

TO THRATHI—A1 Creat runabont @ tires never heen

punetured ; price 8850 ; for 1905 or 1906 Orient buck-
bontd or lannch. Address 4102, Popular Mechanies.

for a 1T Indian

for bicycle

EDUCATIONAL AND INSTRUCTION.

STUDY ELECTRICITY AT HOME -A ecomplete
electrical course at home, mntalntnf d0-page detafl
ook, 220-page text book, 200 experiments nnd over
100 pleces of apparatus.  Price, complete, only $5.80.
Catalogue “I"8" explains this aud other remarkable
offers. Thomas M. 5t. John, 848 Ninth Ave., New
York. ‘

Pleasc Mention Popular Mochanics
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ARY YOU MAKING less than §25 or £30 per week?
Mechanical and Structural Drawing taught by ex-
perts,  Hend for cirenlar. Low tuition, including Free
tonks, Thrawing Instruments, ete. Columbia Corre-
spondence School, Drexel Bldg., ’hiladelphia, Pa.

OFEN A MIEKROR FACTORY—We teach and
trust you. Sample and particulars, 10¢ (none with-
out). Hullinger's Mirror School, Francesville. Ind.

MONEY IXN NOVELTIEE—0Our advertlsers aoand
readers ave looking for good new novelties to put on
the market. They have money for the right Inven-
tions in utility, amuosement and advertising novelties.
What have you got that's good? HReach this field
through “The Novelty News,” 171-§ Washington 8t.,
Chicago. Trial 3 months, 25 cents.

INVENTORS—If you are an inventor, send for
our free Booklet B, containing a list of “What to
Invent and What to Aveld;"” “Patent Tacts vs.
Patent Fancies,"” and *“The Inventor's MHarvest
Season.” Address Patent Bureaun., Popular Mechan-

ies, 160 Washington 8t., Chicago.
BOOKE& AND PERIODICALS.
FiMt 8SALE—A thorough treatise on Electricity.

Covers entirely electricity in ail branches. Five vol-
nmes. Cost new %19, Used bur ghort time. Are in
fine conditlon, Will sell for £D.  Address T. F, B,
41045, eare 'opular Mechanies.

IF I'T"'2 I'"RINTED—MacDonald ean supply t—
Diomestic and Foreign publications of every descrip-
tion—I"lays—reading and recitation books—Dramatic
Journals supplied by mall, “Catalogue 1. 3, sent
free.’”  Chas, MacDonsld, 53 Washingron St.. Chi
cago, 111,

THE INVENTOR—A POPULAR ILLUSTRATED
TECHNICAL MAGAZINE—Contains entertaining
accounts of what inventors are doing, suggestions
a8 to how to turn inventlons into money. hints
regarding present opportunities for inventors, de-
ciaions in patent cases. in fact everyvthing of in-
terest to Inventorz, Hend 25 cents for three months'
trinl subscription. Address the Inventor, 84 Ex-
change Building, Boston, Mass,

Filk SALE- -Cyelopedia of Engineering. Steam,
clectrical, mechanleal. Bound in three-quarters red
moroces  leather, Four wolumes. Cost new ST
Used but slightly. Arve in fine condition. Will sell
for $0,  Address J0°T, T, 4107, care Popolar Mechan-
les, Chicago, I

MOTORMANS catechism and catechism of car-wir-
ing and troubles, both for a single dime. Address
2-01, 'opular Mechanics.

FOR BALE—Engineering Library of twelve vol-
umes. Sicam. electrieal, mechanieal, Bound in three-
guarters red morocco leather. Cost new 260, Are In
excellent condition. TUsed bnt short tlme. Wil aell

for %18, Address P AL T, 41065, care Popular Me-
chanics.
FOR SALE-—One Heference Library, “Modern En-

Prlee Il taken

rincering IMractice,” new, 12 volumes.
Herh, Sullivan,

within twenty days, 225, Address
Torterville. ("al.

T FOR S.H.l-:—_jnhrl T.. Stoddard’s lectures. 14 vols.,
new. Will gell for £40; cost 8346, Address 137 Unlon
St., Newark, N. Y.

MALE HELP WANTED

OFFICE MANAGERS, thoroughly familiar with up
to-date methods and having intimate knowledge of
manufacturing buosiness, are offered excellent oppor-
ftunities with well known manunfacturers; salaries,
£1,000-81,500. Write ns  today., Hapgoods, 2305
Broadway, New York.

WANTED —Ambitions men to sell our fine line of
Callpers and Tevels, Good pay, Address E. G
Ffmith Co., Columbia, Pa.

HELP WANTED—DIlz money placing electrle call
bells,  Easy to learn. We farnigsh comnlete outfit
ready to start, comialning bell, battery, 50 t. wire,
push button, staples and Instractions for installing.
Price, 51.50. Lihesd dizconnt in onantities,  Mocket
finghlight, Roe, prepald.  Money order preferred.  H,
B. Steele, 229 Greene Ave., Brooklyn, N. Y.
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WANTED—Mechanics, enzineers., elecivicians and
firemen, do yon wanf to “get wise” ¥  Send for L2-
conlalning guestions asked by the

[;ugp. pamphliet
different examining boards throughont the country,

sent free, (e, A. Zeller Dook Co., 59 So. Fowrth

Bt., Bt. Louis, Mo,
GOUD MEN WANTED to bandle Rocky Mountain
Boiler Compound and other chemical lines. Alen

with a fair knowledge of the chemistry of feed water
treatment preferred.  Splendld opportunity for bright
men. Those showing ablfity will be given the prefer-
ence a8 branch managers. Rocky Moontain Chemical
o, Anaconda, Mont,

LOCAL REIFRESENTATIVE WANTED—A large
income assured to anyone who will act as our repre-
sentative after learnlng our business thoronghly by
mall. BExperlence unnecessary. All we require i3
honesty, ambitlon and willingness to learn a Inerative
business.  No soliciiing or traveling. An exeeptional
opportunity for those who desire to better their comn-
ditlons and make more money. For foll partienlars
address either office.  Natlonal Co-Operative Itealty
Co, 1080 Athenpum Bldg, Chicagoe, or 1089 Mary-
Innd Bldg.., Washington, I) .

ENGINEERS—I1f you will send us a sample of scale
Trom your bollers (a few ounces) we will send you a
firet-class pocker kolfe free of charge.  Give name
and adiress of firm ownlng bollers : also oumber of
boilers ;. horsepower of ecach: how often opened for
cleaning : hours run each day: compound used now,
Also give your name and address.  Address Depart-
ment P, M., Geo, W, Lord Company, Philadelphin, Pa.

GET A GOVERNMENT POSITION—Our book fully
instructa how., Fallure impossible If stodied,  Ad-
dress Frank 'ergande, Publisher, 785 42nd St., Mil-
wankee, Wis,

SALESMAN WANTED —Must be experienced sell-
ing power fransmitting, mill and factory supplies.
Salary and ecommission, Give age, experience and
reference. I. ¥, Grammes & Bons, Allentewn, a.

GOOD SALESMEN WANTED for a patented spe-
clalty selling for 250 and 275: needed in all manu
facturing plants. May devote entire or part time
Home of our representatives average £15 a  day.
Bome more. Write at once to Power Specialty Co.,
240 Fort 8t., Detroit, Mich,

WANTED—Agents, machinists, ‘ool makers, drafis-
men, want to increase yonr salary?  Machinists say,
“Can't get along without Saunders’ enlarged Handhook
of Practleal Mechanics.” Guaranteed to fill the bill
ax a ready reference ; contalng more rules, shop kinks
than all the other machinists’ handbooks put together.
Secrets from shop notes of hest machinists in eoun
try. Everyday problems In shop fizured by simple
arithmetic. Tostpald, %1 cloth, $1.25 leather, with
flap. Apgenfs make big profits.  Send for list of
books, K. H. Saunders, 216 IMorchase St., Hoston,
Mass, *

WANTED.

E;'!‘}IN!‘CI‘:HE. ELECTRICIANS. MANAGERSE OR
EUPERINTENDENTS--Did vou ever try to do
something in vour line of work and get =tuck:
then sit up late at night, reading books, data. ete.,
trving to find the information that wouold put you
right. and go o bed no wiser? Next day say, I
wonder who ecould enlighten me on this subject.”
It vyou send me one dollar I will glve you the de-
sired Information correctly, and wrltten in plain
language, or dketched =0 that vou can understand
it. I have had 28 yvears' experience in above pro-
fessions, and am confident I ean supply  vour
wants, Give me a trial, If vou think vou did not
get yvour money’'s worth, T will refund It promptly.

Addresas Geo. W. Richardsom, M. E., 2181 W. 24th
Fl., Chicago. T 2oy s, s

MODEL MAKING AND CONTRACT MANUFAC-
TURIXNG for inventors. Lowest prices. Bend draw-

ings for estimates, Murray Engineering Co., 3047 K
2t., Washington, I (.

WANTEDN—EStudent of the Internaffonal Corre-
gpondence Scehools wants position in drafting room of
some electrical manufacturing house,  Address Albert
irubb, Merna, Neb.

WANTED—The adderss of companies selling I"-'I‘rl.:'_-
tieal wireless parts for 10 to 50 mile sets, Jas, Wat-
mer, 647 5. Main 8f., Botte, Mont.

WANTII —Hack nombers Popular Mechanies pre-
vious to March, 1906, W. W. Billingslea, Macon, Ga.
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WANTED—To meet a person or persons having
either a secret or patented process, chemical or me-
chanicai, for making steel suitable for armor plate.
t;ood opportunity for right party. Address 4100,
I'opular Mechanics.

PRINTING, STATIONERY, ETC.

INK THAT DISAPPEARS in 4 weeks and 76 other
money makers, all for a single dime. Address M. A.
Cochrane Co., Levis, Que., Canada.

UONE HUNDRED fine Bristol buslness or visiting
eards for 35e, postpald, XXX white envelopes, 50c
per 100 or 25 for 15¢, postpaid, Send stamp for sam-
ples. Keystone 'rioting Co., Box E, North Branford,
Conn,

HOUSEHOLD GOODS.

GRIDDLE CAKES cooked on your breakfast table
by the new Depatured Alcohol. Have them hot and
wholesome, and save running toe the kitechen. Think
of the convenlence, No smoke, as we use aluminum

rlddle and no pgrease. Cost per meal, 1% cents.

he device, neatly nickeled, complete, $3.50; or send
for booklet. Alcolorie Utensil Co., 705 Isabelln Bldg.,
Chicago,

MISCELLANEOUS.

BURN-EASERl will stop the pain and smart of a
burn or scald so quickly as to astonish and delight
rort. Onee used you will always keep it on hand.
ol eents, postpald. C. J. Church, I'orter Corners,
HSaratoga County, N. Y.

CIGAR BANDS—Ilmported direct from Europe:
entirely different from American bands: 3,000 kinds,
all new, stamped with real gold, beautifully colored.
Bamples 10 cents or 40 cents per 100 (no duplicates),

postpald, including illustrated catalogue on profes.
sional plate making Order quick. Natlonal Selling

Co., Allentown, ['a.

MODEL AIRSHIIY, 50 CEXNTS; complete scet of
Ilue prints and directions for maklnig inexpensive
anid easlly made model air-ship. This little machine
offers a splendid opportunity for studying the fasel-
nating, problem of aerial pavigation. O prefound in-
terest to the master mechanic as well as the amateur
e¢xperimenter. 1% Gang, 518 South Fifth 8t. Minne-
apolls, Minn,

FORR SALE—For $1, castings and all mate:ia: for
reversible marine or horizontal stenm engines 1-inch
gtroke, % -inch bore, capable of running a [ -foot boat
or anything reguiring like power. Working »ne prints
20¢ extra.  Finlshed alominum screw prope..qrs for
the marine engine, 25¢. Either engine comp.¢: for
$5. 0. N. Hansen, No. 183 Du Bolse Ave,, Elgin, Il

START A BOOK BTORE AT HOME, evenings ; me-
chanical books: bigy profit: ne canvassing: orvders
come to you; small expense to start, Address A. M.
B., 4109, Popular Mechanics.

250 FOR £2 BILL while they last: we have a few
copies of what Is considered the greatest honest
money-making plan ever originated for those withouot
capital : It made §150 with 25¢ capital for Its origl-
nator; formerly £25. Ivan Langrell, Tekonsha, Mich.

Fidyit BALE—A three-ton fee machine complete with
coils, recelvers, valves, gauges, ete., In first class con-
dition ; run only eight months. A bargain if taken
soon. W. F. Lodge, Monticello, 111,

WANTEID—A 2 or 4 I1. . hoiler in good condition.
W. H. Fife, R, F. D). 3, Canomsbhurg, "a.

WIRELESE TELEGRAPPHY—Something new.
print and Instructions for making, sending and
receiving apparatus.  Sent for only 25 cents (no
siamps).  Address 4108, Popualar Mechanics,

Blue

WANTED—FIREMEXN AXD BHAKEMEN on all
rallroads. Positions guaranteed competent men., Age
20 to 30; over 140 pounds ; five feet five Inches, Ex-
perienee unnecessary. Firemen, £100 monthly., he-
come Engineers and earn £200. PBrokemen, 1?7“: be-
come Conductors and earn $150.. Name position pre-
ferred. Rallway Association, Room 174, 227 Monroe
at., Brooklyn, N. Y.

1200000 PAID for one old violin. Yours ma
be of great value. For partleulars write 709 Michi-
gan St., Elkhart, Ind.

GOLD AND SILVER PLATING Receipts, 25c.  He-
coipts of Black, Carmine, Blue, Green, Red. Y.ellow,
Gold and Silver Inks for The. Eugene Schiffel, San
]-‘raﬂﬂs_cn. Cal. -

THEXEW DRY BATTERIES, half cent each, good
as ever; 25¢, silver or le stamps. C. A, Smyth Co.,
Yankton, H. I

HOLCOLITE, a Auld for refilling batteries of elee-
trie flash lght=: hottle 10¢ (sllver). The M. A.
Cochrane Co.,, Levis, Que., {.'.H_u.

EVERY USER of gas mantles write me. Factory

rices. Deseribe what yon now use. E. R. Hough,

ohnstown, N. Y.

METAL FPOLISH—This receipt will be sent on
remittance of £1, The best receipt vet for polish.
A. Plouff, Box 203, Harrisville, It. 1.

“THE NOVELTY NEWS"—An ideal illustrated
novelty trade newspaper. Especially  valuahble to
Manufacturers’ Agents. Manufacturers and Dealers

in Novelties, Mail Order, or anyone desiring to keep
in toneh with all kKinds of money-making novelties.
Trial 3 months, 256 cents. *“The Novelty News Co."
604. No. 171-6 Washington 8t.. Chicago.

WIRELESS SPECIALTIES —DiMenlt pari= of trans-

mitting and receiving apparatus. Stodents’ SEapply
0., Lowell, Mass.
BEAM CDMPASSES-—Just the thing for Drafis-

men, Machinists and Students ; $1 postpaid. including
pen, pencil, needle points and 12 in. bheam. 1P 8.
Anrog Co., 172 Warwick Ave., RRochester, N. Y.

TOO LATE TO CLASSIFY

ENGINEERS—Mnost engineers know that Shredded
Metallic Rod I"acking is the only thing to use on high
or low steam or air pressure, as it never wenrs out,
nor gets hard or rusty.  No friction. Wl don't pay
£1.25 per 1b. for it, For One Dollar 1711 tel]l yon how
to make your own metallle packing swithant machinery
for 1-5 to 1-10 the retail price; good as any in the
market at any price, 1 gnarantees thizs or ek comes
your dollar, Engineer, 320 Keed 8St, Milwaukes, Wis,

FOR SALE—125 llght, 110 volt dynamo and marble
gwitehboard ; also engine and hoiler, Get priers and
photographs of same, P, O, Box 819, Joliet, 111,

WIRELESS TELEGRAPH INSTHUMENTS-—Tell
us your troubles when making your instroments. That
is the iovitation extended to our customers, and we
are always glad to answer their questions: 25 cents
ino Rt:lmpui brings complete directions for making
experimenta renef:lmz instruments, including blue-
prlnrs.mmlburn Ttility Co., T644 Emerald Ave., Chl-
CAZO, P

TO EXCHANGE—Mechanieal train, track and out-
fit. mew, cost $25: want camera and outfit or type-
writer. Offer something, 8. . Stillwaugh, 1161
Heaton St Hamilton, Ohio.

FOR 2ALE O EXCHANGE—Small steam engine,
just the thing for experimental work : abont 4 horse-
?nwer; £5. What have i’ou, . C, Hendrickson, 111
g, Third 8t., Davton., Ohio.

BOYS MAKE MOMEY bullding sailboat wind mills ;
cozt little and mokes an attractive outdoor toy.
Blue printa and specifications mailed for twenty-five
ecentz,  Complete mill with twelve-inch masts, white
enameled tinm raills, by express, one dollar, Edd
Vought, 1001 Oak 8t Syracuose, N, Y.

“FOR SALE—Premo film camera, Hest Baush &
l.omb lems. A bargain, Address 4110, Popular Me-

' FREE

THIS $13.85

DRAWING
OUTFIT

Sea offer page 474 of
Successful Draftsmen

Please Mention Popular Mechanicg



Think of the hundreds of millions of dollars that are paid out every week in salaries! Think
of the billions that are being spent for the erection of office buildings, modern factories, subways and
canals! Think how much it would mean to you to become the {]irlfr.'ﬁrl.g force behind one of these
vast enterprises! How well are you equipped to make a showing in competition with your
fellows! ls there any one thing in which you excel? Can you plan a big business campaign?
Are you a master of finance? What s your specialty? You must have one to succeed.

So many and varied are the chances that are offered you that you can almost pick out your
own occupation. You have means of prepanng for a career that in your father's ime was not even
dreamed of. He had to work at least two hours longer in a day than you do now. He was paid
infinitely smaller salary, and he had to serve a long, tedious, tiresome apprenticeship for a meager,
h'iﬂing sum while learning, and then at best he could nnlj-f learn what his emi'}lf:yer.& chose to teach
him. Things are entirely different now. The Amercan School of Cormrespondence will bring the
instruction to you. I you will only take the two hours a day that your father has turned over to
you as an inheritance and use that time to Sludy -l:an"lun_\-' you can master one of the prn[minnﬁ
Iish’:t‘} helow.

We Eﬂ‘lpfﬂ_}' No Agznts to bother you with repeated calls at your home or place of
business. We talk to you only by mail. The money you pay us i3 not used to maintain an ex-
pensive organization of high-priced agents, but is used to give you better instruction at a lower cost.

Tell us what course you are most interested in, and receive Free (if you mention this magazine)
Jour 200-page hand-book fully dz-sﬁib:'ng it.

..... Mechanical Drawing ‘Heating, Ventilation and oo eatructural Drafting

Engineering Plumbing o Locomotive Engl
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AMERICAN SCHOOL OF CORRESPONDENCE

CHICAGO, ILL.
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GERSOLLWATCHES IEWH:

MEANS GOOD
. WATCHES
B\ EVERY TIME

| -

When you say “Ingersoll,” see that you gezan Ingersoll. It will
mean more than getting what you as# for. It will mean getting |\ §
your money's worth. The fact that over 10,000 Ingersoll watches S
are now sold every day is one guarantee "but you will find our s
signed guarantee n the back of every watch we make. =

Look for “Ingersoll’ on the Dial

All Ingersoll Watches are stem- | Sold by 50,000 dealers or sent

wind and set; Yamice, 51; I*d:fn, repaid on receipt of price. Send
$1.50; Triumph, St i8s Mook | Bar e POt R .

{Ladleq Mudel}, 2; Medpet Are. Inzervodl Dollar Chain—rz pat
isficy, B2.00 berns,-Gwarantecd.  Circular free.

ROBT. H- INGERSOLL & BRO . 68 Jewelers' Court, New York
= = — e

- ___..__...:=...._ : -

AR

e == - b P,
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EXAMINE AN IL.H.C. GASOLINE ENGINE
BEFORE YOU BUY=—==

If you are in need of an engine, learn all about the I. H. C. line before you buy. Go to the Inter-
national Agent and have him demonstrate the engine right before your eyes.

Have him show you the working parts—how simple they are, and how perfectly adapted to per-
form their functions.

Have him explain just how the high compression of gas in the cylinder is obtained. This, you
know, gives the most power with the least fuel.

See for yourself the admirable construction of
the cylinder head and the ingenicus form
and location of inlet and exhaust valves.

Look at the mixer—and have him show you
how it wastes absolutely no fuel.

Learn these things and many others, and
then decide what kind of gas engine is
best for you to buy.

I. H. C. gas and gasoline engines are made
right to furnish maximum power at low-
est cost and with least annoyance. Gas,
gasoline or alcohol may be used as fuel.
If not nﬂnvemeut to call on the Interna-
tional Agent, write for illustrated catalog.

I. H. C. engines are made in the following sizes:
Vertical, 2 and 3 H. P.
Horizontal (Stationary and Portable), 4, 6, 8, 10, 12, 15 and 20 H. P.

International Harvester Company of Amierica, 70 Monroe St., Chicago, U. S. A.

(Incorporated)




We Have Harnessed The
ELEMENTS ™%&Er

Earth, Air, Fire and Water—

Await Your Command

EARTH-—little black lumps of it—i= the secret of
the Gas Cannon, a boy's toy ecannon of absolute
gafety, economy and delightiul realismn. The toy
sensation of 1907, The most pleasing gift for young
America all the year aronnd.

AIR—will bring Health and Beauty. Our Heme
Massace Machine utilizes the wvast and unlimited
force of atmospheric pressure, enabling one to massage perfectly and thoroughly,
At Home. It costz only $1.50 complete, and is equal to the highest priced
massage device. For ““My Lady’s'’ toilet. Splendid after the morning shave.

FIRE—ingenionzly produced by a mechanical arrangement in our Matchless Cigar Lighter, Never
fails to light Cigar, Cigarette or Pipe. This lighter costs only 7oe and i3 absolutely invaluable to any
emoker, anywhere, any time.

WATER—{rom your own faucet at home—harnessed to our “‘Little Wonder' Water Motor will

ind, polish, sharpen anything, run sewing machine, dynamo, cooling fan, bottle washer, egg
g:-uu-rr, and prove invaluable for conntless other uses about the home.

WRITE US for full particulars aboot the article you are interested in.  We willsend at once our attractive free deseriptive matter,
Wa gugrantes absolute satlsfaction with our novelties or money cheerfully refunded. Write us today which slement you wish to
bhave work for you,

WARNER MOTOR CO., Inec.,

Sole Proprietors of the Elements

Agents Wanted Everywhere.  Dept. 14 Flatiron Building, NEW YORK CITY,

Utica Giant Button’s Plier B

The strongest, the handiest, the most U

powerful and the easiest cut-
ting tool of its kind.

Can be used as a pipe grip, a flat-noss
plier, and a wire cutter. It has fouor
wire cutters, two of which are so
designed that the wire is held be-
tween the jaws after cutting.

A Handy Plier That Every-
one Should Have

If your dealer docs not
carry them we will send
postpaid on receipt of
price.

81 in. .. .0 302
B6in.....%0c
8in. ... 50c
10 in. . B6c

You can own as
good a boat as the best
boat factory can build at a
very great gaving in price.

21811 inexperienced people built
boats last year by the Brooks Systom
of exict slze patterns and lustrated
Instructions, covering every step of the

woTrk.
W FREE Illus-
trated catalog

quotes prices on patterns, knoek-down
frames with patterns to finlsh, and complaete
knoek -down boats — launches—sallboats—row-
hoats and canoes,

Greatly Reduced Prices. Patterns of
rowbcoats and ecances, $1.50 to $2.00.
Launches and sallboats 20 ft. and under
$.00 to $H.00. 21 to 30 ft.
inclusive, .00 1o £10.00.

Don't fail te write at
once for the catalog.

Satlsfaction guar-
anteed of money re-
funded,

TOOLS
OF QUALITY
ARE STAMPED

TRADE MARK

Only the genuine
bear this mark. It's
a guarantee of quality

Write for FPlier Palmistry
ard Colotog

UTICA DROP FORGE & TOOL CO.

73 (enesee Street, 1 UTICA, N. Y.

BROOKS BOAT MFG. CO.

Originutors of iha Patiary Spvism oF Mg Baibll- g

3704 Ship 5t., Saginaw, I|1!'ln'lll:ll... U. 5. A.
'IJh.:

{Formarly of Huy {751y
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