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ALTON
INVERTED

LIGHT

IS COMPARABLE
ONLY TO THE

SUN

BRILLIANCY

WHAT OTHER LIGHT,
GAS or ELECTRIC, GIVES

300 CANDLE POWER
AT A COST OF

2% FEET OF GAS
PER HOUR 2
DELIVERS THE LIGHT

WHERE YOU CAN
USE IT

PERFECT IN CORSTRUC-
TION and MOST DURABLE

|
!
i

A

Complete for

! $ 1 ™ 5 0 Agents Wanted in Every City

EVERY LIGHT GUARANTEED--WRITE FOR ONE TODAY

ALTON MFG. CO.

11 East, 22d St.reet, New York

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

THE PIONEER INDUSTRIAL PUBLISHERS OF AMERICA.

HENRY CAREY BAIRD & CO.

Industrial Publishers, Booksellers and Importers;
810 Walnut Street, Philadelphia, Pa., U. 5. A.

EF=Our New and Itevised Catalogue of Practieal and
Seientific Books, sd poages, seo, (Fele, 150 1007 0 Calalogue
af Chemieal Tr:‘fuu-hi[_”,r and Geaeral Chemistry, Jualy 1.
ro0s ( New and Up-to-Dhdey : g Catalogue of Boik=on Met-
allurgy, Mining, Prospeeting, Mfilir'mf-rﬁm. ffenlogy, As-
=trying, Analysis, ete ; o Catalogue of Books on Sfeam
dnd the Steam Engrine, Machinery, vle.; o Caletlogrie af
Hooks an Sanitary Sefence, Gas Fitiing, Plumbing, ele.;
and oy ather Calaliguies oo Oivenlars, the whole eopers
i every hranech of Sofence applied ta the Arts, zent free
and free of postage o opgone i oy pord of the wor td
b weill Fiarnish Wis address,

%" Please State the Subjects in Which Interested.
Osborn’s Prospeclor’s Field Book and Guide

Seventh Edition, Heviged, Enlarged and Up-to-data

READY MARCH 1, 1907.
Leader ofall the books on Prospecting.

The Prospector's Fleld-Book and Guide in the Search for
and the Fasy Determination of Ores and Other Tseful Min-
arals, By Prot. H. 8. Oshorn, LL.I, Author of “A Practical
Manaoal of Minerals, Mines and Mining.” Illostrated by 66
engravings. Seventh edition, thoroughly revised, enlarged,
and up to-date; S50 papes, 1200,

&= Price, $r.50 by mail, free ra_."f.rﬂ-ufaur ter ceng address
tn the warlg

Coxtextes. —Chapter 1. Preparatory Instruction. IT. The
Blow-Pipe and I Uses.  T11. Crystallography. TV, Surves.
ing. ¥, Apalyses of Ores, VI, sfwjal Mineralogy, Gold. VII.
Tellurium, Platinum, Silver. VIII, Copper, IX. Leadand
Ton. X. Zinc and Iron. X[, Mercory, Bismath, Nickel, Co-
balt and Cadminm. XIL Aluminum, Antimony, Manganese.
XIII, Varlous Usaeful Minerals, XIV. Petrolenm, Ozocerite,
Asphalt, Peat. XV. Gems and Preclons Stones. Appendix,

Index,
iy HENEY CAREY BAIRD & CO.
Industrial Publishers, Booksellers and Impaortars,

H1D Walnut Street, Philadelphia, Pa,, U. 8, A,

‘There's MoneyinitforYOU

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

Chap. CONTENTS:

Alcohaol, its various forms and sources.

Mashing, cooling and fermentation in general.

[istillation, simple forms of stills, the production of
Aleohol from wine.

Malting.

Aleohol from Potatoes, mashing, fermentation, distil-
lations.

Aleohal from Grain,

Aleohal irom Heets.

Aleohol from Molasses.

Denatured Aleohol: Commercial uses.
10. Aleoholemetery., Index.

The New Free Alcohol Law and Government Regulations.

Send $1.00 NOW
SPON & CHAMBERLAIN

123 P. M. LIBERTY ST., REW YORK
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The Index to Vol. VIII, 1906 Popular Mechanies, is now ready and will be

sent free on request.

Bind your magazines and have a fine volume of current history,

We have a few bound volumes for sale at $2.50 each.
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i e $HOP NOtRS Series averses

¢ One of these books is issued the first of each year, and |I

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.

200pages  Vol. I, “Shop Notes for 1905.” 385 nustrations

228 Pages Yol lI, “Shop Notes for 1906.” sss mustrations |
I 228 pages VoL 11, “Shop Notes for 1907.” sso mustrations

THE PRACTICAL EXPERIENCE OF HUNDREDS OF
EXPERTS CONDENSED IN THREE VOLUMES

i €[ 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 I

POPULAR MECHANICS,

r In ordering, state which volume Is wanted. C“ICAGO
L

4-‘
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What is Roofing Tin?
How 1s 1t 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 bcst 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.

\f:.““ ﬂlo% \t"“ Olo
* AAAAA . G % AAAA
40 POUNDS COATING 35 POUNDS COATING
AMERICAN AMERICAN
uuur.;uuno NUMETHODD
[
40 POUNDS COATING 30 POUNDS COATING
’ 32 POUNDS COATING
(]
g ég_pll Lo % Q’}M Lo o
S AAA G S AA G
30 POUNDS COATING 25 POUNDS COATING

AMERICAN SHEET & TIN PLATE
COMPANY

1406 Frick Building PITTSBURGH, PA.

hi=s One

1 0 D A




When you have a fastening to
make to Brick, Stone or Ma-
sonry, use Star
Bolts and Screw Anchors.
Save time and trouble in using,
and have the satisfaction of
knowing that your work is
sure and dependable.

Expansion’

Star Bolts are specified on Gov-
ernment, Municipal, and other
important contracts, and are
endorsed by up-to-date engi-
neers and mechanics. That’s

why you will find them in stock
at your Hardware or Supply

Write for Catalog and Sample

Star Expansion BoltCo.

Washington and Cedar Streets, NEW YORK CITY

WHY NOT BUY at WHOLESALE PRICES?

and save money on everything

HIGHEST 1M QUALITY LOWEST IN PFRICE

TVTHITTEE, VAN GLAGIN &CO,
RIEW YOR

| aruasie mescwanose S W M 0ALER HOUSE |
SaNcE 1818 I AMERCK

o
-

g . e g, g v
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This 700 Page Catalogue Free

Over 75,000 labor-saving, money-saving articles for the
shop, bome and farm fully illustrated, described and priced in
our HBig New Ustalogue No., 43,

It contuins a larger variety of mechanics' tools of all kinds at
lowear pries than heretofore shown in any cat ue ever pnb-
lished. No mechanic can afford (o be without this up-to-
Buyer's Gulde, for we sell at wholesale prices in emall quantities
as well as large.

Opposite each articls in the catalogua {8 the low mlce at which
wa sell It, the Lowest Price for which it can be bought io any
store, big or litile, in this or any country omn the globe,

You wi'l spend hoors of interest over its pages; you will
marvel at the wonderfol variety, all romplets in one big book.
It makes buying pleasant as well as profitable, no matter where
you live. is eatalogue coste us £1.00 to print, but |8 sent post-
paid Free of Charge to all who ask for it in good falth.

WERITE FOE IT TODAY.

We will eend you rar Premiom List, containing 100 valuable
and useful articles given away F REF. Also our Groeery List,
showing how you can save one-third on your living expenses,

WE SELL RELIAELE GOODS ONLY.

Buy of us and sacure Best Goods at Lowest Prices; Prompt
Shipments, Low Frelght and Express rates, and a square Ieal
every time,

Wa puarantee satlsfaction or refund your money.

We also puarantee safe delivery of all goods ordered of os.

WHITE, VAN GLAHN & CO,
30 Chatham Square Established 1816 New York City
The (ldest Mail Order House in Ameriea

Pleage Wention Popular Mechanics
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- We Absolutely Guarantee
Every Kewanee System of _
Water Supply to Give Satisfaction

When you purchase a Kewanee System of Water Supply, we fully Fraran-
Per it to give you a Arsi-cless swaler supply, to create sufficient pressure for
ample fire profection and fo do afl we CLASTM for i,

The successfnl operation of over T000 Kewanee Systems prove that they
accomplish everything we claim for them.

We guarantee the Kewanee System of Water Supply to be the most efficient,
most economical, most compact, most convenient.

We gnarantes each Kewanee System to give you a supply of asrated water
at all ifmes, delivered at an even femperature during alf seasons.

We guarantee every Kewanee System, with ordinary care, to lasfa Life-
iime,

We guarantee against freezing, leaking, co , constant necessity for ¢x=
pensive repairs and other annoyances common in other systems of water supply.
We guarantes that the Kewanee System will not disfigure your pro-
perty in any way.

We ruaranice the Kewanee System to be randlary and absolutedy 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, Ofice Buildings, Manuofac-
turing Plants, Villages and Small Cities. :
Our catalog, 14, tells yon awhy the Kewanee System is so satisfac-
tory and why we are aff to make such a broad guarantee,

KEWANEE WATER SUPPLY COMPANY,

Drawer P, Kewanee, Illinois.
KNew York - Chicago.
Bulldings llustrated In this advertisement are equipped with The Kewanee Sy: em

—ADVANCE SALE—

10 VOLUMES ONLY $19.80

v Dl CYCLOPE REGULAR PRICE $60.00
- I
J . LR To those who order now, while the first
WE ACWTECTIRE  ARGHITEC | ARGRITECTIE R St semnEC

? s T . raneeaTe edi press, we will give the

RPENTRY  CRPENTRY.  CARPENTRY  CWRPENTRY  CARFENTD : .
BIILDING BUILDING BUBDING ROmpaNG BUILDIG 'be'neﬁt of the saving we can make by print-
ey, S . S e ing a larger edition. You need pay no

ART W PARTY
» S ,—l-"'

money in advance, merely mention this
magazine and have us reserve a set for

r inspection. The set will be sent by prepaid express, March 15th. If satisfactory
send us $2 and $2 a month until the special price of $19.80 is paid. If not satisfactory,
notify us within 5 days and we will send for the books.

CYCLOPEDIA of ARCHITECTURE, CARPENTRY, BUILDING

AMONG THE CHAPTERS ARE THE FOLLOWING : 10 large volumes, richly bound in half Turkey-
; : j red Morocco, 1,900 illustrations—Full-page Plates,
Reinforced Concrete Construction, Cement, Testing, | plans, Sections, etc. Over 4,000 Pages. Fully in-
Stone, Steel, General Principles, Practical Applica- | dexed for ready reference. Arranged and pre-
tions, Centering, Fi::if;hin:, Carpentry. Hardwood pared by a staff of 20 practical Writers and Build-
Finishing, Wood Carving, Stair Building, Hand-rail- | jno Experts, Each section written by an acknowl-
ing, Superintendence, Estimating Correct Measure- edged authority on the subject, among others
ments, Contracts, Specifications, Strength of Materials, Law of | 13505 C. Plant, Superintendent of Computing
Contract, Mechanical Drawing, Free-hand Drawing, Perspective Division, Office of Supervising Architect, Wash-
Drawing, Pen and Ink Rendering, Architectural Drawing, Foun- ington, D. C., Walter Loring Webb, Consulting

dations, Concretes, Mortars, Cements, Masonry, Bricklaying, Ex- Engineer and Expert on Reinforced Concrete,
cavating, Eleetric Wiring, Plumbing, Steam Fitting, Gas Fitting, | gred T, Hodgson, author of “Modern Carpentry,"”
Heating, Ventilation, Cornice Work, Skylight Work, Roofing, | ‘“Tha Steel Square,” ete.

Mill Work, Steel Square Problems, Steel Construction, Burglar
Alarms, Door Bells. All orders will be filled in the order of their . . .
receipt as fast as the books come from the bindery, Address, TII“ ﬂffﬂr 15 ‘1“& Iifl:ﬂ‘ Hll‘t]l 15, 1%7-

AMERICAN SCHOOL OF CORRESPONDENCE

CHICAGO
Mantion Pop, Mech., March, 07
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Why YOU Should

Learn Practical Advertising
From a Successtul
Practicing Advertising Agent

BECAUSE

the best equipment for commercial suc*
cess is a knowledge of business promo-
tion through advertising.

BECAUSE

men who can plan and conduct suc-
cessful advertising campaigns are
in great demand, and always will
be at from $3000 to $10,000 per year.

BECAUSE

the only man who can teach -you to
do this work is one who has swue-
ceeded in doing it and is doing 1!

BECAUSE
advertising is the commercial world's
most potent selling force—the main-
spring of modern business.

BECAUSE
sales are absolutely necessary in
every business, Great inventions,
big factories, unlimited financial
resources, are useless if the pro-
duct is not sold.

BECAUSE the most successful en-
terprises of to-day are those which
are properly advertised, and no busi-
ness of to-morrow can become great
without advertising,

HOW.

g

Every advertiser—present or prospective, every business man—retailer or manufacturer, every young
man—ambitious to cash his brains and energy, should learn practical advertising.

It is the sine gua non of commercial progress,

No trade, no profession, offers such a market for brains.

The only reason why every business man is not an advertiser is because he does not yet understand
the possibilities of righ! advertising.

My Course in Practical Advertising is an epitome of experience.

It teaches the principles, tells the methods by which successful advertisers make money, and which

can be adapted to any business that has a reason for existence. If yvou have brains and energy enough
to use this information, success 15 vours—either as an advertiser or as a professional advertising man.

My instruction is not for callow youths, but for alert, ambitious men with business sense, It is not
merely a Course in ad-writing, but broad, modern instruction in business promotion through advertising,
of high, real commercial value,

I GUARANTEE MY PERSONAL INSTRUCTION

to every member of the School.

In connection with the instruction in planning and conducting advertising campaigns, I analyze the
selling proposition of the business in which each student is interested, and provide without extra chargea

COMPLETE PLAN OF ADVERTISING CAMPAIGN

especially for that business. None but an experienced advertising agent could make and carry out such
an offer, and I will enroll only as many as I can attend to without interfering with the conduct and
growth of my agency.

You owe it to vourself to investigate my unique, unequalled proposition, but I will not urge you to
WRITE TO-DAY. My facilities for personal mail instruction are necessarily limited, hence I do not
care to spend valuable time and effort on men who do not recognize Opportuniiy until she hits them
with a club.

GEORGE FRANK LORD, Proprietor Lord School of Practical Adwpertising and Lord Adwertising Agency,
1M German Savines Bank Buildine, Union Sauare MNew Yorl.,
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You Hawve Five Days to Theroughly

FREE FOR INSPECTION i ol ove Cevnon:

New—Enlarged —Rebised—Up-to-Date—Jan, 1, 07

CYCLOPEDIA - DRAWING

Four large volumes—2,000 pages—size of page 7x 10 inches, bound in half red morocco leather—
type is large, new, easy-to-read—fully indexed—the most practical work on drawing yet published.

SPECIAL PRICE, $12.00 For 30 Days Only REGULAR PRICE, $24.00

@ Just the set of books for the Architect, Draftsman, Designer, Sheet Metal Worker and
persons in general coming in contact, directly or indirectly, with architecture. The Cy-
clopedia is compiled largely from our regular instruction books, which have been tested
by thousands of practical men. Each volume contains a series of best questions to em-
phasize the vital points. Prepared especially for HOME study in a simple, plain, un-
derstandable manner.

You Have Five Days to Look It Over

It satisfactory in every way, send us §2.00 and 22.00 a month for FIVE MONTHS. If you don't wish
to keep the books notify us and we will send for them, payving all expense. Kemember, investigating is
not subseribing. You save $12.00 if you order NOW. Cash 81080, This liberal offer is made for #0 days
only to interest readers of this paper in the superior correspondence instruction offered by the AMERI-
CAN SCHOOL.

Write today. If yon mention the date of this paper
you will receive FREE our 200 page hand-book full of inter-

AMONG THE CHAPTERS

esting information and describing 60 courses in Engineer-
ing, including Reinforced Concrete Construction, Car-
pentry and Building, Sheet Metal Work, Heating, Venti-
lating, Plumbing, Gas and Electric Lighting. Mechanical,
Perspective, Free-hand Drawing, Pen and Ink rendering,
etc. Mechanical, Structural, Steam Engineering, etc,

Mechanical Drawing, Architectural Lettering, Pen and
Ink Rendering, Architectural Drawing, Perspective Draw-
ing, Shades and Shadows, Roman Orders of Architecture,
Working Drawings, Machine Drawing, Shop Drawings,
Machine Design, Tinsmithing, Sheet Metal Work, Sky-
lights, Roofing, Cornice Work, ete.

AMERICAN SCHOOL OF CORRESPONDENCE
CHICAGO
Mention Popular Mechinnics, March, "07

offers many indunce-
The Navy mentg for men with
—— Mechanical trades.
Special training schools provided for Electricians, Ma-
chinisgts, Carpenters, Plumbers, Painters, Shipfitters,
Blacksmiths, Hospital Attendants, Musiciang, and Clerks,
begides the Training School for the Seaman Branch.
Following is the pay in different trades:
Machinists, - $40 to $70 Coppersmiths, - - $55
Electricians, - 30 to 70 Blacksmiths, - = 50
Carpenters, - 25 to 70 Shipfitters, - $40 to 55
Firemen, - 30 to 35 Yeomen (Clerks), 30 to 70
® Plumbers and Fitters, 45 Hospital Corps, 20 to 60
Monthly pay is increased by allowances for continuous
gervice, good eonduct, extra duty, &e. Every recruit
supplied with a $45 clothing outfit free; food, lodging
and medical attendance in addition to pay.
Age limit for mechanics, 21 to 35 years; men between
17 and 25, without a trade, can enlist as Apprentice Sea-
men and be trained for the duties of Seaman.
Only American citizens of good character accepted.
For further details apply at the nearest Navy Recruit-
ing Station, or address

BUREAU OF NAVIGATION ::

NAVY DEPARTMENT
WASHING 10N, D. C,
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HE CYCLING BOOM is on again and upon its crest rides the Racycle. It is the BEST

wheel either for Travel or Recreation. Will run twenty miles with the same energy

required to push an ordinary Bicycle fifteen miles. Racycle bearings turn 27.9% easier than
any Bicycle made. Our illustrated pamphlet,

“The Three Reasons,” Tells You Why

Bend for it, and if YOU can disprove the caleulations made in the pamphlet, we will give you $50 or a Racycele
of equal value. Intwosteps a man covers five feet; e pedal revolution carries an ordinary bicycle seven-
tean feet while the same turn takes a RACYCLE twent y-one feet (see illustration below), The crank hanger
does it. '\"?ﬁ build the highest grade, easiest running wheel in the world and our sales are the largest,

*The Three Reasons -* and 197 Illustrated Catalogue sent for 2o
stamp, but we'll mall both FIEE if you mention this publication,

THE MIAMI CYCLE & MFG. CO., MIDDLETOWN, OHIO, U. S. A.

We Make No Cheap Racycles, buf Slcurl Us an Agency and get Ynurl Cheap.

Hln 3 ﬂﬂ“l‘llr!‘ lli_!ﬂl Racycle
(‘ompar-
ison
of ONE
STEP
The New Universal Square “We Analyze Everything”
is proving itself sure to become the Standard Tool of its kind = PEHJHgEI?;M‘;NE E;gglit‘;r-;u -
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Made in three

No. 65— 6 In.
Sluli So. 10— 10 o,
No. 13—13 in.
The only kick
coming on us is
th:{t wedid nuﬂill
orders promptly.
Wa dtci] not px-
wet 50 heavy a
demand, It was
not our fault.

If you have tried to
get this tool from vour
dealer and become dizconraged
because he was one who counld not get
his orders for them, we advise you
that thiz condition has basn over-
coime by our bullding alarge coantry
factory, where they are being made
by the thousand, and every orcer s
shipped promptly.

If your dealer cannot get them now, write direct

DUBY & SHINN MFG. CO., Inc.

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

The Bryant-Miner Laboratories
355-357 Dearborn Street CHICAGO
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RACYTYPE wix RUMBLE SEAT

MoraRoadster

MECHANICALLY RIGHT.
e

The Speediest. Light. Car to Go Anywhere,
At: Anywhere Near the I"rime:jmr

Sfaclﬂcntlon::—ﬁur cylinder vertical engline, 24 horse power, water-cooled. 95.inch
wheel base; 32-lnch wheels, Welght 1750 pounds. Entirely mud prcmf'. Priee $2800. Two in-
dividual passenger =sats and rumble seat in rear for mechanician. Equlpped with an
Imported Magneto. Double Independent Bystems of Ignition. Thoroughly up-to-date.

OW IT!
Below is illustrated complete engine and gear-set installed in the MORA as
a single unit. Only one of the ‘‘Mechanically Right’’ features of the IDEAL
GENTLEMAN’S ROADSTER. Look at the solid aluminum pan support-
ing both. This is what makes our car absolutely mud proof.
Our 1907 catalog tells more of the vital inside mechanism than any other
manufacturer shows in print. It’s free, and includes three other models.

MORA MOTOR CAR CO., 323 Livingston Building, ROCHESTER, New York

Works at Newark, New York

Please Menton Pooaloe Weolhaiea

LI S



It isn't a question alone of whether you
zeani a better salary—it's a hard condition
of life that you must face to protect
yourself and those dependent upon you.

Earning more means holding a better
position—independence, happiness and
a chance to provide for the future.

You can't stand stili—if you don't
want to go backward, you must go for-
ward—that is, you've got to earn more.

Thousands upon thousands who once
held low, poorly paid positions now earn
high salaries as a result of letting the
International Correspondence Schools
show them how to accomplish the change.
During December, 1906, 320 students vol-
untarily reported an increase 1n salary and
position as the direct result of I. C. 5.
training.

HOW TO DO IT.

Simply select from the list the kind of
occupation you prefer, writing a postal
card to the INTERNATIONAL CORRES-
PONDENCE SCHOOLS, asking how you can
become a success in that position. By
return mail yon will receive books, liter-
ature, and helpful advice that will sur-
prise you.

Write the postal card to-day. INTER-
NATIONAL CORRESPONDENCE SCHOOLS,
Box , Scranton, Pa.

You've got to earn more money.

The I, C. S. will help you.
Will you take the start to-day?

ToEarn
MORL"

Here i1s a List of

Good Positions

Select the one yon prefer, write a postal to

The International €

orrespondence Schools,
Scranton, Pa., and ask how you can qualify

at & good salary.

Box 872,
to fill it

Be sure to mention the pogition you prefer:

Bookkeeper
Stenographer
Advertisement Writer
Show Card Writer
Window Trimmer
Commercial Law
Ilustrator

Civil Service

Chemist
Textile Mill Supt.
E.lectrician

Elec. Engineer
Mechanical Draftsman

Telephone Engincer
E.lee. Lighting Supt.
Mechan. Engineer
Surveyor

Stationary Engineer
Civil Engincer
Building Contractor
Architect’] Draftsman
Architect
Structural Engineer
Bridge F.nginecr
Mining Engincer
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TUNNELS BUILT ABOVE GROUND

To be Undermined and Sunk 80 Ft. When Completed—A Very Unusual
Undertaking

Two underground depots and a con-
siderable length of connecting tunnel,
for the use of the Metropolitan subway
lines of Paris, are being constructed
on a publie street, and when completed
will be sunk into position. In other
words, this unusual piece of engineer-
ing work consists in building a tunnel
in the open air.

The main line of the Metropolitan

railway crosses the two branches of the

Scine and the Isle of Cité, which di-
vides the river, at a point just south
of the Bridge St. Michel. That por-
tion of the line which ecrosses the
island is being built in the street,
where the great steel framework rising
to the top of the third story of abut-
ting buildings attracts much attention,
The sections which are to ecross the
river have already heen deseribed in
these pages, having been built on land

Framework of Depot and Sectlon of Tunnel; Weight 18,000 Tons
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Tunnel Being Built in the Street

and floated to location, where they are
being sunk to the required level below
the bottom of the river. The land and
water sections mentioned are 5,800 ft.
in length.

The illustrations convey a good idea
of the construction. When completed
the inside measurement of the tunnel
will be 78 ft. wide by 56 ft. high.
There are two land sections 1,500 ft,

and 1,800 ft. long respectively. In-
side the steel framework will be placed
a thick lining of concrete to exclude
water, while the sides and arch will be
covered with white enameled tiling and
the floor with eut stone blocks and
slabs, upon which the track will be laid.
When the metal section ig finished, ex-
cavation will be made beneath it and
the great mass allowed to gradually
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settle to permanent position at the
proper depth.

Two depots are included in the work
described, both located on the island.
These are obtained by enlarging the
tunnel to a ring-shaped construction,
with provision for ticket offices, wait-
ing rooms, ete. One of the depots with
500 ft. of tunnel weighs 18,000 fons.
The reader will readily appreciate the
nicety of operation by which all these
metal sections are to be sunk to an
exact level and then holted together
where the end of one length joins that
of the next. The project 13 one
of the largest and most interesting en-
gineering undertakings in the world at
the present time. When the tunnel
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Showing Interior Work

and depots have been sunk, the street
will be replaced and paved as before.
All the riveting is being done with
pneumatic hammers of American make,

PLAN TO DIG INTO A LIVE VOLCANO

And Build a Breakwater with the Foaming Molten Lava—Most Un-
heard-of Engineering Project Ever Conceived

Voleanoes have ever been considered sources of tremendous destructive
foree, uncontrollable in their action and of no useful purpose to man. The
unusual and daring proposition is now made to make at least one active vol-

cano perform constructive work of positive commerecial value, The idea seems
to have been adapted from the familiar one of drawing molten iron from a
furnace and conducting it along the earthen floor thruugh shallow open trenches
into molded spaces where it cools and becomes the pig iron of trade.

Hilo is the important seaport on the east coast of the Island of Hawaii,
in the Sandwich lslands group. Its harbor facilities are insufficient to meet
the demands of present day commerce, and in order to provide suitable shelter,
great breakwaters must be constructed at large cost. Congress has been peti-
tioned to make the necessary appropriation, but so far has not advanceld beyond
an order for a preliminary survey. The people of Hilo evidently realize “that
Congress is a long way off and, unless action is secured soon, propose to
tap an active volcano on the island and make it furnish the material and do
the work of construction at the same time. If the plan works a great sea
wall will have been built, of greater extent and weight than any ever before
constructed by human skill.

The idea is to construct a big trench from Mt. Kilaueau to the shore and
then tunnel into the pit of one of the craters and release the molten lava, just
as a furnaceman opens a cupola when making pig iron. One difference will
be that where the founder uses a long iron rod to poke a hole, the voleano is to
be opened by letting oftf a big -:hurge of high explosives.

I\ntmthfxtandmw the somewhat fishy nature of the story, it is stated “engi-
neers who have been_ considering the scheme are strongly inclined to the opinion
that it is not impracticable.” One thing is certain, there will be plenty of
Yankee engineers who will not hesitate to undertake so difficult and dangerous
a venture, if the necessary funds are provided.
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PECULIAR WRECK OF STEAMER

One of the most unigue marine pie-
tures ever made is that of the Steamer
“Carrington” which went on the rocks
recently. The ship was stranded in
such a way that at low tide the stern
being in deep water went down with
the ebb, see-sawing the bow high in the
air. Although the vessel was in this

MECHANICS

perilous position several days the hull
did not break and the ship was finally
pulled off, floated and saved.
—_—————
MOVING PICTURES SECURE
NAVAL RECRUITS

The navy department is using mov-
ing pictures depicting the sailor’s life,
as a means of securing reeruits for the
service. The pictures show all phases
of the life, from coaling the vessel and
serubbing decks to sham battles and
drille. The apparatus is making a
tour of the northwestern states, where
there are many Swedes and Norwe-

gians, who make the best sailors.
—_—i . —————

MOTOR CAR FOR WIRELESS
WORK

An interesting application of the
motor car has been made by the Mar-
quis Solari, seecretary to Marconi. Tt
consists of a wireless station complete
with generator, receiving and sending
apparatus, and a telescopic pole which
can be quickly extended to considerable
height. The station will work reliably
over distances up to 90 miles. Some
of them will be used in the Italian
army.

In Travellng Gear



POPULAR MECHANICS

307

AIRSHIP THAT STEERS LIKE A BOBSLED

In Mid-Air

From San Francisco, famous for
acronauts and airships, comes a new
idea in construction. The inventor is
August Kidder, who has been working
on the problem for the past seven
vears. The illustrations show his lat-
est model, 27 *ft. long, with which he
has secured results he considers very
%athfactor} ; in faet, so promising, he
is now at work on a large ship which
will be 250 ft. long.

He uses two gas bags, the forward
one being the smaller, and with this
he steers, the larger following in the
same way a train of cars follows an
engine around a curve. The motor and
operator are carried on frames sus-
pended from the bags, of which there
may be several if desired. The bow of

the forward bag is cone-shaped.
— i e

BIG BATTLESHIPS ARE THE
BEST

Lieutenant-Commander William 8.
Sims, inspector of target practice in
the navy, in an article written for the
United States Naval Institute in reply
to an argument by Captain Mahan for
small ships, declares for big ships of
the all big gun type, not only because
they are the more efficient, ton for ton,
than smaller battleships, but because
they are more economical in both origi-
nal cost and cost of maintenance.

“A fleet of ten 20,000-ton ships,”

Ready for Flight

says  Lientenant-Commander  Sims,
“each having a broadside fire of eight
12-in. guns, or 80 in all, would cost
about $100.000,000. A fleet of 20
smaller vessels, each having a broadside
fire of four 12-in. guns, or 80 in all,
and the usual intermediate guns, would
cost about $120,000,000 or $130.000.-
000, though I previously assumed the
cost of these fleets to be equal, in order
to accentuate the tactical value of large
ships.

“It requires fewer men to man the
main battery guns of an all big gun
ship than of a mixed battery ship. For
example, it requires fewer men to serve
the ten 12-in. gung of the ‘Dread-
nought’ than the four 12-in. and =ix-
teen G-in. guns of the ‘Missouri.’

“It will require no more men for the
‘Dreadnought’s” erew than it would for
the ‘Missouri's,” if she had a comple-
ment of men, as measured by Euro-
pean standards, which neither she nor

any of our battleships has.”
—_— -

PRIVACY ON PARTY TELEPHONE
LINES

A New York inventor claims to have
perfected a device that will put an
end to eavesdropping on party tele-
phone lines. The deviee can be con-
nected to any “phone and only those
carrying on the conversation can hear
what is said.
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VERY LATEST LARGEST OFFICE
BUILDING

The largest office building in the
world this month is the proposed down-

Contains 4,000 Offices

town terminal of the Hudson River
Tunnel Co. This structure will rise
22 stories above the street and extend
down through 25 ft. of basements.
Features of the building include:
Large arcade for stores; 4,000 offices

Section of Tunnel

POFULAR MECHANICS

accommodating 10,000 people; 39
elevators; 5,000 windows, and 30,000
incandescent lights; while in the base-
ment depots tunnel and subway trains
can be taken for Jersey City, Brooklyn,
and all parts of New York City.
Bl

DYNAMITE

By D. S. Brewster, Explosive Expert

Dynamite was discovered in 1866 by
Alfred Nobell. The principle consist-
ed in using an absorbent commonly
called a “dope.” which would take up
the mitroglycerine and hold it some-
what after the manner of a sponge.
A suitable “dope™ should be of cellular
structure, so that the nitroglyeerine
may be subdivided into minute glob-
ules, each globule held separately in its
own cell, completely isolated from the
others. In this condition its sensitive-
ness is greatly reduced, depending, of
course, upon the amount of nitroglve-
erine absorbed.

Nitroglycerine is made by treating
a quantity of exceedingly pure glye-
erine with a mixture of nitric and sul-
phuric acid. The proportion common-
ly adopted iz 3 parts of nitrie acid,
5 parts of sulphuric acid, and from
1 to 1.15 parts of glycerine. The glye-
erine is added very slowly and with
constant stirring. Wood pulp, nitro-
glycerine, sodium nitrate and sulphur
are thoroughly incorporated and put
in cartridges, usually 1} by 8 in. in
size, these cartridges being packed in
paraffine paper.

An explosion is a chemical reaction
which is completed in an exceedingly
short period of time with the evolution
of a large quantity of gas at a very
high temperature. If this reaction oc-
curs in a body which is closely con-
fined, the expansive effort of the highly
heated gases produces disrupted ef-
feets. If the suddenness of the re-
action is very great, disrupted action
upon solid objects in contact with the
body may be obtained even when it
12 not confined, because the eohesion of
these objects can be overcome more
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readily in an instant of time than the
inertia of the gurrounding air. This
has given rise to a popular error that
nitroglycerine and other high explo-
sives act downward., As a matter of
fact they act with equal force in all
directions.

In small quantities, dynamite will
burn quietly, but with large quanti-
ties the heat thus generated will bring
the entire mass to the explosion tem-
perature before it has burned away. It
freezes at temperatures from 42° to
45° F., which often necessitates thaw-
ing it before it can be used. Dyna-
mite should not be thawed by direct
heat from a fire or a stove. There is
also more or less peril of producing
leakiness and starting decomposition
by thawing it in the sun. There is
peculiar peril from thawing it in the
sun when the rays are turned through
a window, as the imperfections in the
glass are apt to focus the heat at a
eommon point.

There are only two safe ways to
thaw dynamite, viz: In a room heated
by steam pipes, in which case the explo-

sive must never be laid on the pipes,”

and in a vessel surrounded by warm
water. The proper temperature of the
water is 125° F., which iz the approxi-
mate temperature at which the bare
hand can just be held without pain.
The water should be heated =eparately
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and poured into the water space in the
thawer, and the thawer should not be
heated near a stove or other source of
heat.

Many accidents oceur from the use
of dynamite, the usual cause being
carelessness. Among these causes are
the following: Quarrymen carrying
cartridges and detonators in the same
hand ; forcing cartridge into hole with
iron bar; striking portions of unex-
ploded cartridge while clearing away
débris after the blast ; deepening a hole
which had been fired and had not done
its work; investigating misfires when
fuse failed ; testing a hole with an iron
bar after the blast to see if any of the
charge remained.

Besides ordinary blasting operations
there are many other purposes for
which dynamite has been successfully
used. It is often used for blasting
ice to make way for ships or other
objects and is used quite extensively
for removing stumps or trees. Dyna-
mite iz also useful for breaking up
cannon, condemned machinery and
large castings to be remelted, and in
the hands of an expert can be used
for these purposes without any danger.
It is occasionally exploded under water
for recovering dead bodies which have
sunk to the bottom, and has been un-
lawfully used in the same manner for
killing fish.

S b S

NEW SUBMARINE ** OCTOPUS '* the La
Platforms Are H

in the U. S. Hw?, on Trial Test—What Appear tobe
to Prevent

Plunging.”"
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THE AUTOCYCLE

A new motor vehicle with four
wheels but driven on the plan of a
motorcycle has made its appearance.

Speed, 40 Miles

This machine weighs 380 Ilb.,, has a
G-hp. motor, is said to develop a speed
of 40 miles an hour, and capable of
turning in a radius of 7 ft. The seat
will accommodate two passengers.
Most of the weight is carried on the
forward and rear wheels, which are
28-in. diameter. The side wheels, 24
in., are balance wheelz. The front and
side wheels are connected by steering
gear and all turn in unison. It is
claimed this machine will safely turn
in a radius of 30 ft. at a speed of 20
miles an hour.

— -
ENGINEERING EVENTS IN
ALASKA

By Chas. W. Tennant, Dawson, Y. T.

Mining with steam dredges last sum-
mer was so successful that 10 addi-
tional machines will be added this
season. The ground is found to be
less frozen than formerly supposed and
in many places the frost does not ex-
ceed 10 ft. in depth, which is thawed
by steam points taking steam from the
dredge. Water powers are to be util-
ized in summer;
plant is already installed which will
have a transmission line 35 miles long.
Fuel ig very high, which makes steam
power expensive. '

A leading greenhouse man of Daw-
son has installed an acetylene plant to

one large turbine .
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furnish light for growing vegetables
and flowers during the dark season.

Capt. J. J. Healy has arrived with
his men and will soon begin the survey
for the Trans-Alaskan-Siberian rail-
way. Local engineers consider the
project of tunneling Behring straits a
feasible one. The railroad now run-
ning into Dawson has been operating
all winter and will be extended 75 or
100 miles this summer.

A large skating rink occupies one of
our largest buildings: no trouble to

freeze natural ice day or night.
—_—

BUCKING SNOW IN SCOTLAND

During the past winter there have
been unusually heavy snows in Scot-
land. The illustration shows a train
which was stuck for 24 hours in a
10-ft. drift. The two engines sent to
its relief were also stalled, and three
more locomotives with plows were sent
to release the other two, which were
stalled in 15 ft. of snow. The line
was finally opened by a shovel gang
of 150 men, who dug through 600 ft.
of drifts.

=
"'!: o Py

Unusual in Scotland
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CONQUEST OF RIVER AND SEA

Thrilling Account of the Building of the Great Dam to Check the Colorado River
By Edgar L. Larkin, Director Mt. Lowe Observatory, Echo Mt., Cal.

[This intensely interesting account of one of the mest daring engineering feats ever undertaken Is
reprinted here from the copyrighted artlele In the Open Court for January by permission of it publishers,
About the time the article appeared the river agaln broke its barriers.  President Roosevell has asked
Congress for $2,000,000 to check the food which threatens to submerge 12000 homes, 1,506,000 acres aml
destroy  FT00,000 0k of property.—Editor's Note. ]

“Water has stopped pouring into the Imperial Valley,” said the telephone
in a little hut of poles, thatehed with willows on the brink of the subdued river.
And the 12,000 people below heard all about it in an ineredibly short
time. Almost two years of brooding anxiety had been their fate, but suspense
and care turned to joy in the space of one-fifth of a second when the news came.
One of the most remarkable engineering problems of this or any other age
had been solved. Here is the problem: A stream of water saturated with silt,
whose width was 3,000 ft., had to be cut off. The depth of the water was from
9 to 12 ft., with a ‘.L’]ﬁf‘ll} of flow of 12 ft. per second. But the bottom, banks
and adjacent lands for square miles round about are composed of pure silt.
This substance is ground as fine as flour, and dissolves almoszt instantly when
water touches it. The silt is of great but anknown depth, certainly not less than
2,000 ft., possibly 5,000, It eame from Colorado and Utah and was ground in
that great mill—the Grand Canyon of the Colorado, during hundreds of millions
of years. DPiles driven in it to hold up a railroad could not be depended upon
for a day. The stream was growing wider and deeper minute by minute, and
costly fields of grain, grass and fruit were being hurried away to the Salton Sea.
Annual floods in the Colorado were sure to come and make the break miles in
width, forever beyond hope of filling.

Epes Handﬂlph H. T. Cory, E. Corillo and Thomas J. Hinds stood on the
bank of silt and wondered how flm devastating floods could be conquered.

“Central, pleaze.” “Hello.,” “Give me the Southern Pacific, Los Angeles,”
said Mr. Rando]ph} speaking into the receiver of the telephone in the now
historie hut.

History may never record the words spoken to and fro, but here is what
happened right away: Two grand divisions of the Southern Pacific Railroad
instantly went out of the wundq -carrying business. Every car filled with any
kind of freight was unloadcd at once, and no more were received for shipment,
Telegraphs and telephones everywhere began to speak. Now let us see what
other events at once took place.

Thounsands of men scized bars and picks, and with steam-drills and great
eranes attacked granite mountains in every stome quarry within 350 miles.
Dynamite and giant powder thundered at the rocks by night and by day. Every
quarry was rushed with cars. Goods-cars, coal-cars, flat-cars, lumber-cars, steel-
cars, cars, no end of cars, filled every siding. The entire southwest was stripped
of cars. Passenger traffic often gave wayv to monster trains of stone-cars. When
the battle with the flood was at its height, stone-laden cars were attached to
express trains. Only mail traine had full right of way. Before this a spur
railway from the main line had been laid to the brink of the flood. Before the
thousands of cars from the quarries arrived new gidetracks were put down every-
where on the silt beds on which to store cars for the approaching conflict.

Excitement grew, and so did the width of the river. And then 2,200 cords
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of tall, slender willows were cut and piled high on the bank where the end of
the enormous dam was to begin. A large flat-boat or barge was anchored by the
shore cloze to the willow heap. A straight row of piles was driven across the
stream and g-in. braided wire steel cables were attached fo them. These held
the barge from going down stream. Twelve “dead-men,” great logs, were buried
in the silt banks. Twelve colossal spools of cable were placed on the far side
of the flat-boat. Skids, or inclined planes, smooth on top. were placed between
the spools and edge of the boat near the shore. The ends of the cables were
anchored to the “dead-men.” Many cords of willows were placed on the boat.

Then hundreds of men made fascines—bundles of willows 20 in. in diameter
and 90 ft. long, bound with wire. Twelve cables nearly 8 ft. apart were twisted
around the bundles in double loops. The fascines were the woof and the cables
the warp of a leafy carpet 90 ft. wide and 3,000 long. When a strip had
heen woven of suitable length, a steamer pulled the barge into the river. The
spools revolved, the cables unwound, the beautiful Brussels carpet slid down the
zkids, dropped into the water and sank to the bottom, anchored by cables to
the row of piles up-stream, A pile driver followed and put down the carpet-
tacks—piles from 40 to 60 ft. in length—through the willows and tacked this
Axminster to the soft floor of =ilt. And then silt began immediately to settle
in between the twigs and leaves. Then two rows of piles were =et across the
river; heavy timbers were laid on the tops, then the ties and rails of a railroad
of great strength were placed on this massive foundation, quite necessary, as will
be seen later.

Before any of these preparations had been made, a bypass 50 ft. wide had
been cut around the place where the north end of the dam was to start. A
maszive head-gate was placed in this pass at a cost of $55,000. The purpose
of this eut was to carry part of the water from the front to the rear of the dam
while building, and relieve pressure as the dam rose higher and higher. The
gate was to have been kept open until the big dam was completed, and then
closed. This and the dam would cause the water to rise and pour into its
original bed and go smiling on its way to the Gulf of California.

When the sidetracks were filled with thousands of cars of rock, aectivity
began. First, a long train moved from the north side of the river across to the
gouth. This was occupied by hundreds of men armed with steel bars and pikes.
The huge stones were pried off the cars, when they fell with erash, rattle and
roar into the river and settled on the carpet. A train on the north end of the
railroad was emptied at the same time; and then more trains, and still more.
On they came without cessation, day or might. Thus the dam advancing from
both ends kept narrowing the space between the approaching hulwarks of
massive stones,  When this space contracted the speed of the water began to
increase. With more contraction, the river above the dam commenced to rise
slowly, and then a little faster,

The water got its shonlder under the Rockwood gate and away it went with
rugh and roar. Consternation and dismay filled every mmd—ewept those of the
four engineers. Gloom spread throughout the Imperial Valley. It is not known
what thonghts raced through the minds of the four; but the 1,050 workmen could
not detect ome trace of fear. Instantly every man left the great dam and
attacked this unlooked-for danger-problem. For unless the bypass were closed
immediately the silt banks would vanish and the two cuts would join into a
break a mile or more wide and forever seal the doom of Valley Imperial.

Sleep disappeared, piles were driven, and a railroad was thrown across the
bypass in haste. And then rocks rained. Trainload after trainload went out
of sight in the boiling flood. And trainloads of gravel, clay and sand. Finally,
the heap appeared ahove the water; and then more trains emptied on the crest
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to bring it up to level with the banks. The floods in the deep cut were thus
conquered, and then they backed around in front.

The diverted Colorade River that had been displaying its rage at the dam
in low, sullen, but ominous tones, now began to roar. As the ends of the dam
drew nearer, thc- roaring grew louder. The water surged, boiled and seethed in
anger. Its cpem] increased with every trainload of rock hurled into its face.
Water weighs 62 1b. to the cubic foot, and when in rapid motion its momentum
becomes one of the most formidable powers in nature. When the gap grew
narrower, not only did the velocity of the flood greatly accelerate, but the river
began to rise, and pressure on the dam became enormous.

At sunset November 3. the time for fear. wavering and faltering came. No
hope of help from the byvpass: all the waters that went through that now had to
be dealt with in the center of the great dam, The destruction of the gate
changed every plan. Suppose one to be engaged in building a honse by plans

e

Piling for Railroad Bridge—Velocity of Water 12 Ft. Per Second. Photo by Lubken

Items of the Dam:—Lengih, 3.000 ft.: width at bottom, 250 to 300 ft.: height when fnlshed, 44 ft.;
cords of willows used, 2.200; piles 40 to 80 ft. in length, 1,100; feet of railway trestle built, 4,800; miles
of 8.in. steel cable, 40; tons of rock in dam, T0,000; cuble yards of earth by cars, 200.000; cuble yards
of earth by horses and mulpm LR lmmmthw emnl::_}m B: men employed: Caucasinns, {H‘H}. Indians,
M) cort of dam. £1,.250.000; time in building actual dam, =6 :I:l;.'ru aeres of rieh laopd lovolved, 1,506,000

miles of canal Jeoperdized, 500

made by an architect, and that when half finished something shounld suddenly
oceur to prohibit the use of the specifications, but EII?C'L]IIIht.:lI]EES were such that
the house must be built in haste or a vast sum of money would be lost. The
chances are that the scheme would fail and the loss ensue. The Assyrians and
Babylonians in their engineering along the Tigris and Euphrates, and the Egyp-
tians with the Nile, had ample time. But there was not a minute to waste on the
Colorado.

Here is the case: 1,500,000 acres of land in the Tmperial Valley, pronounced
by United States government experts to be as rich as that in the delta of the Nile,
were in danger of reverting back to a desert waste, forever deprived of water.
The homes of 12.000 Iwop]p square miles of rich grains, grasses and fruits, six
little ecities, hundreds of miles of railway track, and thousands of domestic
animals, these and more, were on the verge of destruction. For already the
bottom of the diverted river was lower than ite primeval bed by 10 feet, and
still cutting lower. The fact stared them in their faces that the costly system
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of canals would soon be destroved: and that the awful desert conditions would
assume dominion; and that every human being and animal must leave the
beautiful vale, never to return.

Rays from the falling sun just before they were cut off by the vast granite
rim of the Salton Sink fell on four faces and brought out lines of determination
set and fixed as though cut in flint and adamant. These were the engineers
“cumbered with a load of care.” For the eyes of every hydraulic engineer were
watching from afar every move to see which would come out vietor, man or
river. And the sun’s fainting light fell on the faces of 600 men of the Caucasian
race and 450 Indians—all selected men, trained like soldiers for this dangerous
war: Americans, Spaniardz:, Mexicans, Frenchmen and Germans, together with
Cocopahs, Mariposas, Pimas, Diguones, Yumas and Mojaves, who formed the
largest number of American Indians ever at work in one body.

When darkness fell the clectric lights flashed upon the weird and entirely
unigue scene. The river was rising and the impetuous flood roared louder than
before. The terrific speed of the pent-up water was fearful to look upon even,
to say nothing of man’s audacity in attempting to stop its wild career. No
shadow of fear, discomfiture or dismay appeared on the bronzed features of the
engincers. For, if there had, it is probable that a panic would have ensued at
once. It was just before a real battle, fraught with danger. These men had to
go out over the awful flood 1,500 ft. from either shore. Who could say but that
the dam might go when the water came up to the carwheels and sink every train
on the tracks? Burning oil under the locomotive boilers roared hot words
of defiance to the floods beneath; and the water hurled back derigion and scorn
to the roar of fire and hiss of steam. to exploding safetv valves, and exhausts
of monster engines and the hideous grinding of a thousand carwheels on granite
grit. No such combine of noises was ever known on earth. “Go™ was a word of
command. Two entire trainloads of rock hailed into the jaws of the torrent. The
floods howled in rage and rose a little higher. The empties moved to shore, and
two more long trains came over the gap and hurled their loads into the teeth
of the dragon below. Pelee was rivaled in the art of stone-throwing and Vesuvius.
for a new [r{-thslmrg was raging. Then long trains of enormous “{‘]ght of cars
called “battleships,” loaded mth hundreds of tons of gravel, rolled over the
tempest of water. These cars are made of steel, and their sides are suspended
on hinges. At the word of command both sides ‘of both trains flared out and a
rain of gravel fell, the like of which was never seen. These small stones filled
the interstices between the large. This caused the river to rise faster and the
awful current to inerease its fury. And pressure grew apace. At midnight a
wonderful word of command was heard—*Faster !”

More oil went into the fires; steam could do no more. TPikes and bars
of steel were grasped with renewed energy by many tribes and ]-.ll][]l'l'l;]H of men.
Human hands could not move faster. “We must have large rocks now,” was the
order at 1 a. m. For rocks now began to be deflected t}ut of a wrtual line and
go down-stream somewhat. “Bring the 5-ton rocks.” OUmne of these, weighing
5} tons, was watched when it dropped. The water clutched the mass when it
rolled and tumbled over similar rocks down the side of the dam 60 ft. It is
still there—a witness to the momentum of running water. *‘More rocks!” was the
incessant cry.

Behold! there was light in the east. It was dawn; the progress of time
had not been noticed. More trainloads of heavy rock br{mght the crest of the
dam up to the tracks. Then train after train of “hattlfmh]]h' expanded and
thundered down gravel. As the sun rose, g0 did the river, and faster if possible
came the rock and gravel. Here is the record of the battle when at its height:
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One car of stone was thrown in during each interval of 4} minutes!
The throats of Aetna and Cotapaxi may have done

broke the world’s record.
better at times.

315
This

It was exact noon of Sunday, November 4th,

“Oh, look!

The river is not rising,” shouted some one.

“The water is

stationary,” said another. And “it is beginning to fall,” anqther. And then a
triumphant shout, and a shout of victory, was heard in the wilderness.

a4 & o

WIRELESS TELEPHONY IN USE

Detroit Inventor Demonstrates Practicability—May
Be Nucleus of Wonderful System

Wireless iwh-z:lmny = an  accom-
plished fact and now it only remains
for its inventors to perfect their ap-

r

Prof. Clark and Wireless Telephone Instruments

paratus and adapt it to the commereial
needs of the day. The world & no
longer incredulous. The rapid ad-
vancement made in the use of wireless
telegraphy has swept away the doubts
of even the most conservative and busi-
ness men are looking forward to the
time when unrestricted verbal commun-
ication between New York and Lon-
don, or Chicago and Berlin, may save
them a trip across the ocean.

Thomas E. Clark, of Detroit, has
produced a wireless telephone system
which seems to be the nucleus of the
world-connecting svstem vet fo come.
Instead of the air, as in wireless teleg-
raphy, he uses the earth as his medium
of transmission, suceess depending,

it is said, upon =ustained vibrations.

As yvet Mr. Clark has tried his in-
strument with only two dry cell bat-
teries and with apparatus designed for
short distances. These experiments,
however, have been attended with
promising success. The sound was car-
ried without loss in velume, change of
pitch, or the disagreeable sonorous de-
fects incident to the metallie eirenit
‘phones.

Despite this wonderful achievement,
the diffienlties yet to be met are great.
For instance, in order for one patron
to call up another in a distant ecity,
where hundreds of telephones were in
use would necessitate that the sending
instrument or transmitter be given the
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right degree of power to overcome both
thL distance and the varying accidental
conditions whieh affect transmission,
and be attuned to set up vibrations in
the particular “phone desired, calling
the attention of the owner and enab-

ling him to hold converse over the
wireless line. The field of operation,
however, cannot be limited and may

eventually. include any two points on
the earth’s surface.
—*..*..‘

35-FT. CABIN CRUISER

The plans shown are those of a very
commodious little eruiser described in
The Rudder. This boat 1s 36 ft. over
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davits on the port side. A signal mast
and boarding ladders are fitted.

The motor is a 22-hp. gasoline en-
gine. Equipment includes a generator,
storage batteries, with incandescents
and searchlight.

e —————

QUEER VENTILATORS IN INDIAN
CARS

The passenger coaches on the rail-
ways of ]mim are using a peculiar
ventilator to fan their putmn- Four
wind scoops are placed on top the car,
attached to a vertical shaft extending
down into the ecar with two blades.
When the car is in motion the scoops

all, 33 ft. on the water
Imef and 9 ft. 3 in.
breadth.  Three water-
tight bulkheads will be
fitted, making the boat
practically unsinkable.
In general appearance
the boat resembles the
larger type of motor
mfht Every inch of
space has been put to
practical use. The deck
is raised forward, and

the deck house is divided
by a bridge coming over
the forward end of the
double stateroom. The
motor i= located forward
in what is properly the

forecastle, which also in-
cludes berths and toilet
accommodations for the crew. Next
aft of this and separated by water-
tight bulkhead is the owner’s stateroom
with berths on either side, and from
this again iz a passage having the gal-
ley on the port side and owner’s toilet
room on the starboard side. The main
saloon is at the after end of the cabin
and has Pullman berths folding up in
the joimer work on either side, and
dining table in the center. From the
main =aloon one enters the self-hailing
cockpit, in which is the fuel tank. with
a capacity of 200 gal, The bridge
deck and cockpit are covered by awn-
ings, and a 10-ft, dinghy is carried on

Complete Little Crulser

above and the blades below r1evolve,
and also by means of gearing wind
up sprmﬂs which run the blades while
the train 1s standing still. The Rail-
road Gazette, (‘ﬂ]cutta, says the pas-
sengers in a compartment can regulate
the operation of the fans.
e - —

An autobus line will operate between
Tokyo and Kanagawa, Japan, a dis-
tance of 9 miles. Fare will be 2 sen
(1 cent) per mila.

Eight bills fcrr charters for railways

to Hudson Bay are pending in the
Dominion parliament.
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BRIDGE TRAMWAYS FOR GREAT LAKES DOCKS

Crane Weighs 520 Tons; Trolley and Bucket, 35 Tons

An 1mmense bridge
tramway,, equipped with
a 7-ton bucket for carry-
ing iron ore from the |
wharf to a storage |
trough, and which ib '
operated by electricity, _
a mnotable feature of tl:e |
Conneaut (0.) docks. It
is said that ome similar |
to it is to be erected on
the new lake front docks |
of the Pennsylvania
company at Ashtabula
harbor the coming sea-
son, also another at Con-
neaut.

The bucket used on
this machine 1s known as
a “two-rope grab buck-
et.” Omne rope operates
the shell and the other
the parts known as the
“spades,” which do the
scooping of the ore. By
this arrangement the
spades ean be engaged in
digging without lifting
the bucket. The weight
of the crane is 1,039,000
Ib. and that of the trolley and bucket
is 69,000 1b. The speed of the trolley
travel is 1,000 ft. per minute, the
bridge travel 75 ft. per minute, and
that of the hoist 225 ft.

Eleetricity in the operation of ore-
handling machinery iz comparatively
new. It is rapidly gaining faver and
one Great Lakes dock after another is
being electrically equipped.

The cement trough into which the
ore is dumped from the bridge tram-

way bucket represents a new feature
of storage. The sides of this trough
are =0 arranged that the ore is kept at
all times at a point where it can be
most easily grappled by the automatic
grab buckets at the time of reloading
it to cars.

7 Tons at a ' Bite""

ELECTRICITY CONFIRMS ABSO-
LUTE ZERO

There is no such thing as cold. The
word cold means simply the absence of
heat, just the same as darkness means
the absence of light. No matter how
brightly a room may be illuminated,
by adding more lights the illumination
will be inereased, but a room in which
there is not a ra‘. of light is dark and
it cannot be made any darker. Tt is
the same way with cold. An object
in which there is no heat is cold and
it cannot be made anv ecolder. The
temperature of an object in this con-
dition is said to be absolute zero, and
although it has mnever been produced
nor is even known to exist, it has been
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measured and found
273° (. below zero.

The method of measuring this un-
obtainable temperature iz as follows:
It has been found that all gases expand
when heated and contract when cooled,
the expansion and contraction being
etx  of the volume at 0° (. for each
degree.  From these results it is evi-
dent that if a gas were reduced to the
temperature of —273°% (. its volume
would be reduced to £if, or, in other
words, the volume would be reduced to
zero and it would therefore be impos-
sible to reduce it any further. Although
it is very improbable that anv gas
could be reduced to such a low tem-
perature without liquefving, the con-
stant rate of decrease in volume while
it remains gaseous would indicate that
—273° C. i& absolute zero.

equivalent to
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Nevertheless, it might be rash to
draw, without further precautions, so
general a deduction from one particu-
lar set of faets. But in an entirely
different field of investigation precise
facts do appear which add substantial
evidence fo the foregoing deductions.
It is well known that the electrical re-
sistance of pure metals is increased by
heat and decreased by cold, but it was
at the suggestion of Maxwell, savs
L’Air Liquide, that the rate of de-
crease wag used to determine the abso-
lute zero of temperature. By very
careful experiments the rate of de-
crease was found to be exactly oy
of the resistance at 0° C. for each de-
gree, thus definitely establishing the
equivalent temperature of absolute
zero.  These experiments are always
performed with pure metals, only.

— - % -

FLYING-MACHINES OF TOMORROW

By L. J. Lesh

Now that human flight is an actual
fact, demonstrated by Dumont and the
Wright brothers in a way calculated to
convinee even the most skeptical, it
will not be out of place to indulge in
a little prophesyving as to how the

= o

flyers of a few years hence will appea
and perform.

The problem of flying has from the
first been attacked by experimenters
along two different lines—-soaring
flight, in which the sustaining and

A soaring machine equipped with a light motor for use only in rising and in flying in a caim or
very light wind
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A very heavy motor flyer equipped with an extremely powerful engine which renders the whole
machine unmanageable If it happens to stop in mid-air

propelling power is obtained from wind
and gravity, and dynamic flight, in
which a motor takes the place of the
forces of nature.

The first type of machine has been
brought to a high state of perfeetion,
but the skill of we aeroplanists is not
vet well enough developed to enable us
to soar off into the blue.

The motor-driven flyer is a success,
but so far its relatively great u-mprht
has made experimenting high in air,
or over localities where landing is im-
possible, dangerous because of the pos-
sibility of the motor giving out, or
some accident happening, to the steer-
ing or supporting surfaces.

The Wrights™ and Dumont’s ma-
chines both had sufficient surface to
make safe landings after aceidents, but
Santos” new machine, which is built
entirely of aluminum and is conse-
qur&nth very heavy, will be absolutely
unmanagcahle if its motor stops.

It is such machines as this that will
shatter the public’s faith in our ability
to ever make flying safe. These pro-
jectile machines, depending entirely on
their high-power motors for propul-
sion, will do very well for speed
maniacs who are longing for new sen-
sations and accompanying dangers, but
most people will wait for a machine
that will carry them through the air
at a reasonable speed and without
turning air-springs every time the
motor feels indisposed.

Such a machine will have large sup-
porting surfaces and will depend al-
most entirely on the wind currents for

its support in the air. A small and
compact motor will be used in rising
and when the conditions aloft prohibit
soaring. Since it will not depend gen-
erally on its motor for support, the
stopping of its propeller will merely
necessitate its gliding slowly to the
ground in a calm, or, if there iz a wind,
it will soar for a length of time pro-
portionate to the skill of the operator.

Now a word as to =afety. During
almost ten years of experimenting
with flying-machines (gliding and mo-
tor) construeted on the truss princi-
ples laid down by Mr. Octave Chanute,
Messrs. Ht*lrmg and Avery and th{'
Wright brothers have made thousands
of flights, yet neither machines nor
operators have suffered mishap in free
flight. Accidents, it is true, happened
to the Wright glider when they at-
tempted ﬂw.mg it as a kite, and Avery
sprained hiz ankle on account of the
breaking of a rope which he was using
as a kite line in raising his machine at
St. Louis; but these accidents were
caused by conditions over which the
aeronauts had no control, and only go
to show that greater care will have to
be taken in rising and in maneuvering
near the ground where eddies of air
constantly endanger equilibrium.

The question of cost will be of con-
siderable moment in deciding the
future ]m]]()rfﬂl'lf't’] of the aeroplane.
While it 1z certain that at first the
flying-machine will be merely an ex-
pensive toy of the rich, it iz equally
certain that as its construction is
simplified and its cost of operation
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reduced, it will find much better use
and will finally become one of the, if
not the favorite means of rapid transit.

Getting down to figures, 1 estimate
that motor flyers will in a few years
be selling at less than $150, A glider
built by 0. Chanute in an extreme
(spare no expense¢) manner cost less
than $100, and many of his former
machines cut far below that mark. I
have just finished building under Cha-
nute’s directions a glider which, though
it is of sufficient size to carry a motor
and is construeted with no idea
towards economy, only cost $20, A
motor of sufficient power for this ma-
chine would cost about $150 at the
present time, but 1T am confident that
motors will soon be put on the market
at a much lower figure.

The construction of flyers during the
past few vears has brought out certain
good points which we may safely pre-
dict will appear in the machines of the
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future, Chief among these is the
method of steel wire trussing, whereby
the necessary strength and rigidity are
assured for the framework. The frame
itself will probably be made of spruce
wood, its various parts being put {o-
gether with steel or aluminum joints.
The surfaces will probably be either of
very thin aluminum or strong cloth,
the latter made air-proof by a coat of
collodion. While there is considerable
doubt in the minds of experimenters
as to the correct curvature for the sup-
porting surfaces, my experiments have
indicated that a surface curved slightly
at the rear edge and balanced by a
emaller surface placed well out in front
of the machine has better stability and
gives more lift than any other arrange-
ment. This point, however, is not yet
entirely clear and presents to the in-
ventor one of the many problems he
must solve before he can put before the
public a perfect flying-machine.

MAN WALKS ON WATER

A DBoston profeszor is the inventor
of some wonderful boots which enable
him to walk on the surface of deep
bodies of water, with no fear of sink-

ing. The boots are made of cedar and
are 4 ft. 2 in. long, 6 in. wide and

6 in. deep. The feet are held in the
boots by an elastic webbing, and in
walking they are never lifted from the
water, short, quick strides being taken.

The inventor will attempt to walk
down the Ohio and Migsissippi rivers
from Cincinnati to New Orleans in his
strange shoe., to win a wager of $5,000,
He expects to make the trip in 40 days.

A Road Without Dust

COMBINED CLOCK AND SPEED
INDICATOR

This combined clock and speed in-
dicator for automobiles also makes a

ETEETET

S

record of the miles traveled. The push
buttons above are for communicating
orders to the chauffeur.
S

One “prayer car™ is attached to each
passenger train on the “Holy” railway
which the Turkish government is build-
ing. Pilgrims are carried free, but
have been rather slow in patronizing
the line.
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Coprright Waldoa Fuwesit

The above illustrations show the latest invention in life-saving projectiles. Some of the

United States Life-Saving Statlons have already been equipped and t
considered by chiefs of fire departments in several large cities.

e apparatus is being
The nutﬂt is easy to carry

and operate, and with a littie practice the anchor can be fired through a window several
stories up, or thrown over the top of the building. The flukes are certain to catch.

SAFETY TROLLEY FOR RAILROAD
CROSSINGS

Every little while some trolley car
becomes stalled while crossing the
tracks of a steam road., and there are
numerous cases on record where an
express train has wrecked the street
car because the conductor was unable
to replace the trolley wheel on the wire
in time to get out of the way. The
Electric Traction Weekly describes a
recent invention which iz expected to
prevent future accidents of this kind.
A metal network in the shape of an
inverted trough is stretched across the
steam tracks close above the trolley
wire. This wire netting is charged
with the same current as the trolley

-y . Wy ' + &k J'-L
TR AR %«Fﬁu RN e
ki :-r't -rn'ixt i.-..a...- sl ive et N

To Save Wrecks

wire and would enable the motor ecar

to continue its passage even when the

trolley wheel had jumped the wire.
—

LOCOMOTIVE FIRE KINDLER

To save time and kindling in start-
ing a fire in a locomotive, the device
illustrated has been adoptl:(l on some

Makes a (uick Fire

roads. Crude oil is used in large

burners with a mixture of air, the nec-

essary pressure being supplied by com-

pressed air carried in a tank on wheels.
P W —

Electric power from the Canadian

side of Niagara Falls is now propelling
the street cars of Toronto.
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PRACTICAL FLASH-LIGHT
HOLDER

The staff photographer of one of
Chicago’s leading dailies, whose origi-
nal work in newspaper photography

Photographed by Its Own Flash

has attracted national attention, has in-
vented the first really practical flash-
light holder. In these days newspaper
photographers have to work quickly;
the managing editor cannot wait for
the sun to -1|1|‘:L=. and nearly all interior
views are now flashed. In working out
of doors great difficulty is experienced
in ;:lvwntm-r the powder from blowing
away; in making it flash at the exact
moment, and in directing the light
where most needed. Pietures of al-
most  priceless value are lost daily
through failure arising from one of
these causes, :

The device illustrated insures
strong negative regardless of
wind or weather.

The powder is im-]n.:ml in thin flat
hags about 4 by 5 which ean be
attached to the u]m*l:i in an instant.
The shield acts as a reflector and pro-
tects the operator from injury, and
can be pointed up, down. or sideways,
like a dark lantern. The explosion 1s
. eaused by pressing a button in the

handle, which makes a sure spark from

a good
s1un,
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miniature batteries contained in the
box below. The switch iz thrown on
when going into action, and the button
setz off the flash at the moment re-
quired.  Any photographer, profes-
sional or amateur, will recognize the
advantages of the new method.

—_————

KEYLESS CLOCKS FOR TELE-
PHONE SUBSCRIBERS

““Central’’ Does All the Winding — Observatory
Time for Home and Office

The good old-fashioned eclock oper-
ated with weights or springs is being
crowded out of existence in these elec-
trical davs, and iz rapidly becoming
a curiosity. Telephone companies are
now furnmishing their subscribers at a
small annual rental, self-winding elee-
tric clocks that give absolutely aceu-
rate time. The clock or clocks can be
placed anvwhere in the house and are
connected to  the telephone wires by
means of concealed wires. The tele-
phone clock never stops, for it never
rung down, and should it vary a second
or two in the course of the 24 hours
it will be correct again within a few
hours, for once each day all the tele-
phone clocks 1n the city are synchro-
nized, or set. This setting iz done from
the central office at some hour when
the telephone iz least likely to be in
use, =ay 3:00 o’clock a. m. The setting
requires only a moment and is accom-
plished by a separate current sent over
the wires from the master clock.

The operation of the telephone
clock is simple and will be readily un-
derstood by the illustration, Fig. 1.
The winding is done by means of dry
batteries, which energize the magnet,
(see cut), and cause it to lift alter-
nately the small round weights, each
one of which in falling once “will oper-
ate the clock 71 minutes.

The system is absolutely safe and the
rental of a clock is about the same
price as people pay for having clocks
cleaned each vear.
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Suhbscribers’ Clocks The Works

The work of installing the clocks iz simple and can be
done hy the repair men of any telephone company, and as
the elocks are leased to telephone companies, who in turn
lease them to the subseribers, any telephone company, how-
ever =mall, can afford to adopt tl:e system, as it vields just
“Master” that mueh additional revenuc without any investment.

LARGEST SIDE-WHEELER IN THE WORLD

The largest sideswheel steamer in the There are seven decks with a passenger
world, the “City of Cleveland,” was capacity of 5,000 and sleeping accom-
launched at Detroit on January 5th. modations for 1,500, In addition,
Her dimensions are: Length, 4144 ft.; freight cargo equivalent to 110 carloads
beam, 96 ft. 6 in.; and depth, 22 ft. can be carried. Eleetric passenger
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elevators connect the upper and lower
decks. There is a telephone in every
stateroom which will have connection
with the eity service when in ports. A
complete wireless system will afford
land communication when sailing. A
gpeed of 25 miles is expected from the
8,000-hp. engines,

A unique feature is the bow rudder
which can be seen in the illustration
taken just before launching. The
steamer will cost $1,250,000 and run
between Detroit and Cleveland the
coming summer,

—_—

SAFETY CAR FOR LINEMEN

A new safety messenger car for use
of linemen 1= shown herewith. The

Will You Ride?

car weighs 28 1b. and the occupant can
push himself along without assistance.
One of the chief points of inprovement
is that the workman faces hiz work in-
stead of being obliged to look up, and
being securely strapped to the car, he
has both hands free for work.
- > - —

When hanging pressed paper over

varniskad paper, says the Master
Painter, first cut the varnish with
strong sal soda water, which will

remove the glaze go the new paper will
adhere firmlv. 3
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SPRING MOTOR AUTO FOR
CHILDREN

This juvenile auto, complete with
pneumatic tires, horn, steering wheel,
ball bearings and lamps, is now on the
market for use by children. It weighs
only 60 lb. and cannot travel faster

Speed 5 Miles

than 5 miles an hour. Starting and
stopping is accomplished with two foot
pedals.  The motive power is a power-
ful spring which is wound up with a
crank handle and is so geared that a
child can wind it.

& &
.} v

REMOVING RING FROM FINGER

The old way to remove a tight ring
from a finger was to file the ring in

two, using a
thin, sharp file
and placing a
narrow strip of
metal  between
| the ring and
«.| finger to protect

the skin. This
operation, while effective, is necessarily
glow, and usually by the time such a
measure iz necessary the finger has be-
come badly swollen and extremely
painful.

The latest addition to a jeweler's kit
of tools is a ring sawing machine,
which is quick and painless. Tts opera-
tion will be readily understood from
the illustration.
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MOTORCYCLE MADE FASTEST
TIME ON RECORD

The largest and most  powerful

motoreyele ever built has recently been

wmpluiwl and entered the contest n
races. It 15 an 8-

the 1907 Beach

Cuimrteny €, H. Curies Mg, Co.

40=Hp. Motorcycle Which Made a Mile in 26 2=5 Seconds

evlinder machine of 40 hp. The record
for the 10-mile race is already held by
the same builders who won the 10-mile
race three years ago at Ormond Beach
with a double ecyvlinder machine in
8:54 2-5. Great expectations are placed
on the performance of the new ma-
chine, which is driven direet with a
one to one gear, with 26-in. rear wheel.
The wheel base is 65 in. The entire
machine weighs 300 Ib. and is faster

than any other wmechanical motive
power ever built by man.
e S S
PEARY READY FOR A RUSH
ORDER
Commander Hobert . Peary savs

that if he receives a rush order he will
be ready to undertake another polar
expedition in the summer of 1908, He
claims that his last trip simplified
reaching the pole 50 per cent, and still
believes that sledging is the only prac-
ticable means of transportation thither.
Speaking of the far north, he said:
“In the Arctic 100 days is a century,
hecause the sun shines throngh one

long day ftrom March to Oectober.
Think of night constantly from October
to March. The imagination is stag-
gered! There is no time at the nmth
pole. A phenomenon to be remembered
about the pole is that there 12 no north,
no east, no west. You can only go one
way, and that is south. In the Arctic
there are ice cakes as high as the
capitol at Washington.”
— et - —

DIAMOND DIES FOR DRAWING
WIRE

In the various wire factories of this
country =everal hundred thousand dol-
lars" worth of diamonds are uszed asz
dies for drawing fine wire to sizes less
than 0.025 in. in diameter. The dia-
monds weigh four to five carats each,
are worth from $15 to $20 a carat and
are unceut except as to the die.

The hardest steel diez ecannot be
used  for this purpose as the wear
enlarges them o that the wire is not of
sufficiently uniform diameter.  With
diamond dies platinum ean be drawn to
a diameter of five-thousandths of an
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inch and in one pound of copper there
are =six miles of wire three one-thou-
sandths inch in diameter.

—_———
MECHANICAL IMPROVEMENT
FOR HOTEL DINING ROOMS

When a man takes his seat in the
dining room of a hotel and has given
the order for his meal, he usually waits
patiently until he is served—unless he
looks across the table and notfices that
the guest who came in some time later
than he is served first. Then he gets
mad.

Sometimes delays are unavoidable,
but the new mechanical system of

“‘Cook Presses Electric Button When Order is
R’“.d-l""

checking described in the Hotel World
is expected to largely correct the trou-
ble, and incidentally give prompter
service with one-fourth less waiters.
This is how it iz done:

When the order—which ig written
on an order blank—reaches the kitchen
the checker numbers it with the num-
ber of the waiter and by means of a
time stamp prints the hour and minute
it was received. Then it is passed along
to the cooks. With the record of the
time the order is received staring him
in the face, even the most procrastinat-
ing cook sees mo chance to lay the
hlame of delay on some one else.  So
he gets husy.
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In the meantime the waiter has re-
turnes to his station in the dining room
to wa.c upon the guests, and instead of
making several fruitless trips to the
cook’s domain he does not start for the
kitechen until he iz called. This is a
very simple but effective gystem. When
the order is ready to leave the kitchen
the cook presses an clectric white but-
ton bearing the number of the waiter
who brought the order and instantly in
the dining room the same number is
lighted in an annunciator. When No.
5 sees his number flash he knows there
i1s something ready for him and he
goes and brings it in. When he re-
ceives his eatables his number is ex-
tinguished by pressing a black button.

The apparatm iz g0 simple any local
electrician can install the deviee which
gshould be worth many times its cost
in any hotel, large or small.

. i
L.

THE NEW HELION FILAMENT
LAMP

After having w orked at the problem
for several years, Prof, . C. Parker.
of the Physics Department at Columbia
University, New York City, and W. A.
Clark, an electrical engineer, have at
last succeeded in perfecting a substance
that will take the place of carbon in
the incandescent lamp. They have
named it “helion,” and hope by means
of it to reduce the cost of electric
lighting to a third of what it now
is. It is composed to a large extent of
silicon ; the other substances which go
to make it up have not yet been made
public. An experiment was tried on
January 13th: A current was turned
into two bulbs attached to the same
wire. One of these bulbs was the regu-
lar 16 candlepower carbon filament
variety, the other the same sized bulb
but equipped with the helion filament.
A slight current was turned on, the
carbon filament lamp gave only a small
dull red glow, while the other gave a
hright glow sufficient to read In The
current was increased to 55 watts, the
old lamp gradually brightened until it
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equalled 16 eandlepower. At 38 watts
the helion lamp was equivalent fo 40
candlepower. Mr. Clark said that if
the power were increased the carbon
filament would break., but the other
lamp would stand a great deal of over-
loading. Out of the few thus far tried
eight lamps have lasted from 485 to
1,270 hours.

Prof, Parker said: he lamp that
ran 1,270 hours showed a rather inter-
esting performance. It was started at
37 watts and 37 candlepower. At the
end of 200 hours it began to show an
inerease in candlepower, which inerease
continued until the ecandlepower
reached 40 at 400 hours, the wattage
remaining practically constant at 37.
At 400 hours the canc lHlepower I)Pgan
to decline and again crossed the 37
mark at 500 hours. When the last
reading was taken at 1,230 hours the
illumination had dropped to about 35.5
candlepower and the eonsumption to
about 26.5 watts. We have been able

o

:‘F[1

to make filaments as low as 30 candle-
power. We want them fo get down
to 20.”

If this new Iamp were to be manu-
factured right now, it would cost ten
cents more than the carbon filament
lamp, but it is hoped to reduce this
cost. But this lamp will last twice as
long as the old one, besides requiring a
groat deal less current.

About a vear ago Dr. Siemann, a
German scientist, announced that he
had made a filament of tantalum. It
consumed only 1.9 watts per candle-
power and was called “the most start-
ling advance in electric lighting inven-
tion since the pioneer work of Edison.”

Dr. Kusel, another German, said
that he had found tungsten—a rare
metal—to be the perfeet filament. It
consumed 1.2 watts per candlepower.
Prof. Parker and Mr. Clark sav that
1 watt per candle has been reached in
helion—not a metal—and that it can
be made in great quantities,

o

WHEN MOTOR CAR AND LOCOMOTIVE MEET

While too many of them have suf-
fered the fate, what a motor ear that
has been struck by a railway train
looks like is a sight seen by compara-
tively few eyes. The accompanying
picture will therefore satisfy some lit-
tle curiosity. It portrays a four-
cylinder car that has been hit by a
60-miles an hour express train. A
notable feature of this particular wreck

18 that when it was first received at the
factory for repairs® the motor was
tested and found to work almost per-
fectly despite the terrific impact to
which it had been subjected.
————

Canada 1is trying to pass a bhill
imposing an export duty on eleetrieal
power generated in the Dominion and
gsold in the United States.
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RAISING A 12,000-TON STEAMER

How Two Young Eugineers Succeeded After Experts Failed

It was a damp, foggy night on No-
vember 1, 1905, when the Roval mail
steamer “Bavarian,” bound for Quebee,
struck on Wye Rock in the St. Law-
rence tiver, 48 miles from her port.
The great 12,000-ton ship was alone
worth one million dollars, and the next
day divers went down and reported the
bottom of the hull torn out in great
pieces and the wreck securely im-
paled on the sharp rocks

One after another of the wrecking
companies tackled the job, but all the
varions methods which had proved sue-
cessful in other wrecks utterly failed
with the “Bavarian.” Finally the in-
surance companiesg, In desperation, be-
gan a search for men with new and
untried ideas.

The announcement fell into the
hands of Robert 0. King and his
friend, W. W. Wortherspoon, two voung
American engineers only recently grad-
nated from technical schocls. One of
them then had a position on one of
the tunnels under East river; he was
also an expert diver. The two formu-
lated a plan for expelling the water
from the wreck by means of compressed
air, in a manner similar to that em-
ployed in forcing water out of a cais-
son. The old-timers laughed at the
scheme, but the voung men were given
permission to trv. All the ship’s com-
partments were made as air-tight as
possible, the hatches were closed.
sealed and fastened ; and air locks were
placed on the compartments which were
full of water.

When all the preliminary work was
done, several batteries of big air com-
pressors were brought, anchored over
the wreek and connected by flexible
piping to the interior of the hull,

As the air was sent down into the
hull the water was gradunally forecd
out and on November 16, 1906, the
wreck suddenly shook itself free from
the rocky jaws which held it, and be-
zan to rise. As it came up through
60 ft. of water it rose faster and faster
and then appeared above the surface
covered with the slime of the river hot-
tom. Tugs gathered around, made
fast, and the triumphant procession
steamed into Quebee with  whistles
blowing and flags flving.

The operations had cost only $30.000
and the salvage reward is one-half her
value, or $500,000.

Brains and education had won.

i
T -

ELECTRIC FENCE TO GUARD
GOLD MINE

A barbed wire fence heavily charged
with electricity will surround and guard
a gold mine at Reno, Nev., hereafter.
Recent thefts of ore led to the erection
of the fence and anyone attempting to
elimb it will meet with instant death.

o g s

Vienna policemen, it is said, are
provided with pocket telephones which
they can conneect in a second to the
wire in special eall hoxes placed in all
important streets,
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Latest Type English Steam Motor Car with Auxiliary Engine for Driving Electric Light Generator

WHY THE CHINESE COMPASS
POINTS SOUTH

At the rcity wharf in Oakland there s a
Chinese pirate .chazer, which has just been
brought from China. On board they have a
Chinese compass, the needle of which points
south Instead of north. When they put the
Chinese compass on top of an American one
the stronger magnetism of the American one
makes it point north, too. Why does the
t.‘hlnﬁe -g!mpnas needle point sonth instead of
north ' —=s.

Answer: The Chinese skipper com-
pass card has the south point., where
we have our north on compass card,
marked so by custom. His needle
points out the magnetic meridian the
same as the American compass. The
reason the Chinese compass flew to his
north on card (our south) was obeving
the general law of magnetism, “Like
poles repel, unlike poles attract.” For
sake of convenience in navigation the
north end of needle iz considered red
polarity, the north magnetic pole, blue

polarity. Now when the American
compass was placed over the other,
obeying the above law, red to red repels,
hence the needle being lighter and not
as highly magnetized as the American

compass, flew to their north (our
south). The same thing would happen

with two American ecompasses only the
lighter would go to the south on our
compass eard.

—_—— e e

MACHINE SEWS BAGS OF
FLOUR

One of the recent inventions for
millers is an ingenious machine which
takes an empty sack, fills it with flour
to exactly the desired weight, and
then sews up the bag more neatly than
can possibly be done by hand. Nine
hundred bags per hour is the maxi-
mum capacity of the machine.
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OIL BURNER LOCO-
MOTIVE

FIRING AN

Owing to the abundant supply, and
consequent low pric: of fuel oil in
Texas, as compared with the cost of
coal, most of the lines there are burn-
ing oil in their locomotives. The ex-
perience of a fireman on one of the
Texas roads is related by himself in
the Locomotive Firemen's Magazine,
as follows:

The oil is stored in tanks in the
tender, and it enters the firebox be-
low the door. A small pipe, called
the atomizer, comnects with oil pipe
just as it reaches the firebox, which
spravs the oil evenly all over the fire-
box, which is lined with fire brick.
The fireman has five valves to operate
—the oil valve to regulate the supply
of oil; the atomizer to spray it: the
heater, which heats the oil in the tank;
the superheater, which heats the pipes
connecting tank with firebox, and the
blower, which must be working a lit-
tle when steam is shut off to create
draft enough to keep oil burning.

Firing an oil-burner is a very par-
ticular job. The operation of the oil
valve and the atomizer must corre-
spond at all times with the amount of
work an engine is doing; not enough
fire starts an engine leaking, and too
much oil makes black smoke (and in-
cidentally black marks), which is not
necessary, as it gums up the flues and
makes less steam. It is then up to the
fireman to get down on the deck and
fill up a funnel with sand to clean the
flues. By putting the end of the fun-
nel into a hole in the firebox door the
sand is drawn through the flues and
out the stack; then the pointer on the
steam gauge will stay up at the right
place with the second injector on.

Firemen on helpers and vard en-
gines prefer coal, as it requires less
watching, but on a through freight, es-
pecially on the heavy hills, oil is all
right.  The engineer can drop her
down a notch or so, and just as quick-
v can the fireman give her a little
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more oil and the atomizer and look
as unconcerned as the next one.

The hardest work an oil-burner
fireman does is to take water. It is
not a dirty job, either, but 1 have
never seen a fireman wearing a white
collar. It is all he can do to keep
clean overalls. The pay was just the
same as for the coal burners in that
locality,

In reference to hiring experienced
firemen, some roads do and some do
not; but I think they all prefer to
make their own firemen, as they will
stay through the slack times when a
“hoomer™ will not.

Just ten minutes before I ap-
proached the master mechanic for a
job an honest “knight of the scoop,”
wearing the regulation 1,000-mile
shirt, round black hat and the badge
of our noble Order, called upon the
same gentleman and stated his case,
but was told that there was “nothing
doing.”

[ was “wise” to the master me-
chanic on that particular railroad, and
hefore I asked for work I wisited a
second-hand store and fitted myself
out with long-legged boots, sombrero
and a big red handkerchief (all' I
lacked was a gun), and then I told
the master mechanic my trouble. He
asked me if I ever fired an engine. I
replied that I had never fired one, but
that T had seen lots of them. He
wanted to know what I had been
working at, and I said that T had just
come down from the Panhandle,
where I had been chasing “longhorns”
all my life. I got the job.

—_———

A bill before the Senate provides
that reading matter for the blind,
printed in embossed type, be sent
through the mails tfo and from blind
persons free of charge. Such reading
matter weighs heavier than ordinary
printed matter and the postage, there-
fore, costs more.

P T
v v

Santos Dumont says the bieyele
aeroplane will be the poor man’s auto-
mobile.
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LARGE STEAM TURBINE

The accompanying illustrations
course of construction and a 27-in.

large exhaust shell, Fig. 1. shows the many nozzles through
which the steam passes and gives =ome idea of the enormous
amount of steam that ean be converted into mechanical

-;]n‘uw
turbine complete.

furhite 11

The

il 1“-1'T.

Fig. 1 —Exhaust Shell

energy in a comparatively small space.

In Fig. 3 is shown onc of the 10-ft.
rotors and the method of balaneing.
[t is of extreme importance that the
rotors be perfectly halanced, as the
rapid revolutions when running would
cause troublesome vibrations if one side
were even a very little heavier than the
other. The balancing is dome by sup-

Fig. 2—27=In. Turbine Complete

Fig. 3—Rotor of 10-Ft. Turbine

porting each end of the rotor axle on
a stecl-rail bearing as shown. The
least difference in weight will then be
shown by the rotation of the rotor.
The problem of setting the numerous
blades is a very difficult one, as the
clearances are so small that the slight-
est inaccuracy will prevent the sueccess-
ful operation of the turbine. The

Fig. 4—Testing a 10=Ft. Turbine
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would then work havoc with the re-
maining blades and nozzles.

The 27-in. turbine shown i Fig, 2
has the top shell removed to show the
rotors,

loosening and detachment of a single
blade 1 liable to wreek the entire fur-
bine, as one detached blade in the shell
would probably eatch in the nozzles and
tear out several other blades which

- — —

A CENTURY’S PROGRESS IN THE ENGLISH NAVY
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Will the Coming Century Do As Well?

It is exactly 100 years from the old
“Victory"—considered by Nelson the
most efficient three-decker, and on that
account chosen as his flagship before
Trafalgar—to the reigning king of
battleships, the “Hruﬂzhlauwlli A
comparison of the two vessels “affords a
foreible illustration of the progress of

tons draws only 18 in. more, while she
has 70 men and 67 guns less than the
“Vietory.”

The *Dreadnaught’s” extreme range
is 25 miles, with a penetration of 9 in,
at 6 miles. The “Victory's” extreme
range wag only 3 miles, while at a mile
and a quarter her shot would have

century in the English navy. made only a good sized dent in our
Quite as interesting as any of the modern armor.
“DREADNAUGHT." “VICTORY."”
Time Building 16 months Five years ten months
Total Cost £1,797,497 £89,000
Displacement : ! 17,900 tons 3,400 tons
Total Weight Broadside 6,800 1b. 1,160 Ib.
Heaviest Guns ... . 12 inch 6 inch
Weight of Charge 265 Ib. 10} Ib.
Time to make Gun 12 to 15 months Four Guns a1 Week
Cost per Gun ... £11,000 £57 15s.
Average Weight per Gun 58 tons 56 cwt.
Complement ; 780 men 850 men
Length 490 fe. 226 ft. 6 in,
Breadth 82 fi. 52 ft.
Mean Load Drnught : 26 fr. 6 in. 25 fi.
MNumber of Guns a7 104
Speed 21 knots 10 knots

above figures are those comparing the

number of men and guns,
The “Dreadnaught™

and draft.

with her 17.900

The omisglon of a decimal point on poage 111 of

Japuary lssoe made the muzzle velocity of a shot from

he “Dreeadoaoght™ rend 6 miles per second®; it aboald
have been 6 miles,
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HOW PENS ARE MADE

[Extracted from a lecture by Mr. Hawkes, manufacturing pen expert.]

Good steel of a uniform grade and
rich in carbon is the material from
which pens are made. The steel comes
in sheets 19 in. wide and 5 ft. long and
is imported, as American manufactur-
ers have not yet attempted to make the
higher grades of steel.

[f a sheet of steel is heated red-hot
and allowed to .cool gradually 1t be-
comes =0 soft that it ecan be rolled, bent
or squeezed into various shapes. If, on
the other hand, it is heated red-hot and
suddenly chilled it will become so
brittle that attempts to bend will break
it and a hammer blow will erush it to
bits.

If the steel iz heated gradually this
hardness will be drawn out, and as the
temperature rises the steel will become
more and more tough, until at a tem-
perature of about 575° it has the resil-
iency of a spring. It can be heated
again to a red-heat and gradually
cooled and brought back to its original
softness, and the operation can he re-
peated over and over again without
changing the chemieal character of the
metal.

The sheets of steel are eut into strips
wide enough to permit of two pens

The small motor boat for light freight traffic
on the English seacoast iz rapidly taking the
place of sailing craft. The illustration shows a
common type of small commercial boat.

being cut with their points interlap-
ping. The stecl is annealed to a light
cherry red for a number of hours and
then ecooled gradually, when it is soft
enough to bhend easily, The scale is
then removed by pickling the steel in a
bath of diluted acid, and the strip is
ready to be passed through the rolling
mill. The number of times it must go
through the mills depends upon how
thin it is desired to roll it. Bach strip is
tested with a microchronometer gauge,
and should it he too thick it is again
put through the mills, If too thin, it
i= laid aside for the production of a
pen on which a thinner steel can be
used.  The steel then goes to the eut-
ting room, where the pen blanks are
cut out by machines. On one side of
each blank there is a little dent, which
is known as the “bit,” and which is
nsed as a guide in passing the metal
through a number of succeeding opera-
f1ons.

The pens are pierced by machinery,
some requiring but one piercing, others
two or three, the latter being more
expensive. From the piercing machine
the pens go to the muffle room, where
the blanks are annealed. Fifty or sixty
gross of them are placed in each iron
pot and heated and cooled just as was
the strip steel. The name is then
stamped on the blanks and the pen is
readv to be formed. Some pens have
to be “ecrushed,” by which process a
little wing of steel is bent under them.

If the pen is still =oft, it is necessary
to take it to the muffle room and again
heat it to a light cherry red and chill it
suddenly.  This process renders the
pens quite brittle, =0 much =0 indeed
that they can be readily erumbled be-
tween the fingers.  Later on thig hard-
ness is drawn out by the process already
outlined. By this time the pen has be-
come coated with an oxide, which is
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removed by scouring or by a shaking
process, by which the roughness is
gradually rubbed off.

The next operation is grinding, some
pens being ground twice, others three
times, in some cases by hand and in
others by automatic machinery.

The pen next passes to the slitting
room. This operation is a very deli-
cate one, as the pen is now hard and
brittle and the slit must be cut cleanly
through the hard steel without dam-
aging it in any wayv. After slitting,
the pens go to the rounding room,
where they are made perfectly round
and smooth, so that no matter at what
angle the pen is held the paper will be
in a tangent to its surface, and there
will be no possibility of sticking or
geratching.

Every pen iz now examined by an
expert, so that the faulty pens which
have accuamulated in the various opera-
tions may be thrown out. This iz the
third examination. The pens now go
back to the room in which the oxide
was removed, to be polished by the
shaking proecess before deseribed, If
they are to be colored, they are placed
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in a tempering cylinder and heated to
the desired color. The first heat brings
them to a light straw color, a dark
vellow, a brown, a purple and then a
blue shade being obtained by increasing
the heat. If the pen is to be left white,
it is, of eourse, not reheated.

In order to preserve the pen and
prevent it from rusting, a coat of
lacquer is put on by means of machines.
If the pen is to be plated with copper,
bronze, silver or gold, however, it goes
to the plating room before the lacquer-
ing operation is begun. Plated pens
are now very popular and they can be
plated with almost any metal desired.

The pens are now ready to go to the
boxing room, where they are “counted”
by ascertaining the weight. It will be
found impossible to put a gross of pens
in the box intended for them unless
they are laid parallel. In order to do
this quickly and easily they are put in
a half cylinder and shaken. This
quickly places them in a parallel posi-
tion, and by a very quick move of the
operative they are dumped into the
hoxes, which are then ready to he
labeled and packed.

HIGH SPEED MOTOR SLEIGH

&'!
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The motor sleigh is making slow
form of sport. The one illustrated is 1

drives a splked wheel by means of a sprocket chain, the wheel being hel
is accomplished with the front runners.

sgirnl springs. Steering
obtained on smooth lce,

rogress, but will some da
ft. long with runners in. high.

become a very popular
The engine
down by heav
Very high speed Iis
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SHOP NOTES

A

Self=0Oiling Lathe Center

A small oil cup attached to a lathe
center in the manner here illustrated
will prove a great convenience and will
prevent the cenfer running hot. A fe-
in. hole is drilled in the point of the
center and carried back about 1] in.,
or far enough to meet the vertical hole,
which is tapped to receive the oil cup
as shown. It is obvious that the point
of the center will have to be removed
before drilling the “e-in. hole, but this
will not decrease the bearing surface of

0il Cup for Lathe Center

the center, as the extreme point never
touches the work if the center hole in
the same has been properly made.—
Contributed by Alfred 8. Cromer, 466
E. Buchtel Ave.. Akron, O.

— -

Saving Exhaust from Pump

The accompanying illustration, from
the Engineers’ Review, shows an ar-
rangement for returning the exhaust
steam from a steam pump back to the
boiler. In ease the pump iz used as a
bhoiler feed, a feedwater heater is mot
required. It works satisfactorily on
medium high temperatures and can be
applied to either duplex or simplex
pumps.

As all modern steam

pumps are

tapped for suction and exhaust pipes
on both sides, all that is necessary is

Exhaust Returned to Pump

to pipe up the plugged exhaust and

suction openings, and a boiler feeder is

obtained which cannot be excelled.
—_—————

Strap Wrench

A good strap wrench suitable for
unserewing lubricator bodies, glasg oil
cups and other polished articles, can be
made from a piece of hard wood, A, 1
in. square and a foot or more long, a
leather strap, B, a metal dog, C, and a
piece of sheet brass, I, which acts as a
bearing for the dog and as a clamp to
hold the strap a;.:ama-.t the wood. To
use the device, pass the strap around

For Removing Lubricator Bodies

the object to be turned and pull the
end through the dog as far as it will
go. Then turn in the direction indi-
cated bv the arrow.—Contributed by
Harry Hall, Brooklyn, Towa,
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Should the seams of a tin roof
crack it is probably due to the fact
that proper allowance for expansion
and contraction was not made in laying
the roof.

Metal laid under cold weather condi-
tions is contracted to nearly its small-
est size. Every tinner knows that

0ld and Mew Methed of Making Seams

when a seam i= flattened down with a
mallet it 1s about level, so that when
expansion and contraction takes place
the strain iz directly on the solder.
The main thing, then, is to overcome
and take this strain off the solder and
place it somewhere else, says a corre-
spondent of the Metal Worker. 1 have
done this by placing the strain on the
tin plate itself. The best way to do it,
I have found, is to take the hand
groover and go over every seam before
-ﬂldt,rmg it and drawing it down be-
hind the seam as shown on the draw-
ings herewith. Fig. 1 shows the fin
as laid for flat seam roofing, fastened
down with both the cleat and the nail
driven through the sheet. Fig. 2 shows
my method of bending the tin down
back of the seam vith the groover. By
LOINg over every seam in. this manner
before the soldering is done there is an
excess of metal back of the seam or
an extra length to the sheet, which
gives material to draw upon when con-
fraction takes place and entirely
avoids any strain on the soldered seam.
When the metal expands under heat
thig groove al=o relieves the strain that
would otherwise be placed upon the
solder.

Now that it is again possible to pur-
chase a really first-class quality of tin
for roofing purpeses, the tin roof is
rapidly eoming into great favor again.
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To Make a Blind Man's Watch

An ordinary hunting case watch may
easily be fixed so that a blind person
can tell time by it, says a writer in the
Keystone, Take out the erystal and
file away the “cut” in the bezel which
served to hold the cryetal. Burnish
smooth and then file across the hezel
at each five-minute point on the dial.
Above the XII make a distinguiching
mark of some kind from which the
owner may take his bearings.

RS e

Simple Home-Made Oil Burner

By the following directions an effi-
cient oil burner may be made at home :
Into a 1-in. tee, A, place a J4-in. el-
bow and run babbitt around it to hold
it in place, and also to keep the steam
from leaking into the oil. Screw a
1g-in. pipe, long enough to reach
through the boiler front into the fur-
nace, into the elbow. Over the 3%-in.
pipe screw a 1-in. pipe, B, 3 in. longer
than the other, into the tee, so that
the smaller pipe is exactly in the cen-
ter of the larger one.

Pipe C runs from the tee to the oil
tank; pipe D to a steam main or air

|

Construction of 0il Burner

tank, and EE are valves to regulate
the amount of oil and steam or air.
Partly cover the grates, so too much
air cannnt come through, says the En-
gineers’ Review, and build the bridge-
wall open, as illustrated. Compressed
air is all right to use on getting up
steam, but steam is better after it is
raised to force the oil into the fur-
nace.
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Handy Cleats for Sawing

Wooden eleats like the one shown in
the sketch, Fig. 1, are often much
more convenient than a viee for hold-
ing the work when sawing, chiseling,

Cleats Handy in S-wlng

etc., and can be made at very little
expense. Two of these cleats are neces-
sary for sawing and are used in the
manner shown in Fig. 2. 1 have sev-
eral of these and find them very handy.
They can be made any size and any
length, as needed.—Contributed by F
B. Emig, Santa Clara, Cal.

_.._._’_..

Paint for Muslin Signs

Use colors ground in japan and thin
them with turpentine, says the Modern
Painter. Prepared muslin should be
used to procure the best results.

P S N —

Draught in Pipes

A good draught is just as important
in a pipe as in a stove. If the draught
iz from the center it will cause the
tobacco to burn evenly, while if it is
from the side, as is the case in many
pipes, including high-priced ones of

Correct and Incorrect Designs
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fancy design, the tobacco will burn
down one side and smoulder on the
other. This produces more or less dis-
tillation, causing a very disagreeable
taste and a strong pipe.

T A

Thawing Pipes With Lime

To thaw out frozen water pipes pack
them with unslaked lime and wrap up
in old rags or carpet. Pour water over
the portions thus covered and the heat

generated will melt the ice in the pipes.
—i i ——————

Emergency Lubricator

When the lubricator on a steam
engine becomes broken or out of order,
the home-made device here shown will
be found very useful. Connect two

Emergency Lubricator

globe valves, A and B, with a short
piece of pipe. Bush the open end of
valve B to receive the lubricator con-
nection and conneect as shown. To
operate, close valve B and open valve
A and fill with oil. Then close valve
A and partly open valve B from time
to time, thus allowing a small amount
of oil to run into the eylinder.—Con-
tributed by Fred Eckley, Tekamah,
Nebraska.
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Device for Opening Shop Windows

It is almost impossible to open and
close a window over a wule bench by
usging a pole, and as it is very trouble-

some to
_— | climb up on
the bench ev-
erv time one
wants fo open
the window,
a deviee like
the one shown
in the sketch
will prove a
great conven-
lence, Simply
fasten a
SCrew - eye in
the upper sash and carry a rope over
suitable pulleys to a convenient place
for operating. If there are no weights
on the window, fasten a harness ring
on the rope and drive a number of
nails in the wall. The window may
then be held open in any position de-
sired.—Contributed by Ora 8. Harmas,
Fennimore, Wik,

. . L. ]

Building a Cement Reservoir

The placing of a big cement reservoir
38 ft. high and 10 ft. in diameter for
the purpose of holding the supply of
water for the town of Evans, Col., was
done in a novel way.

Two years ago the town put down
several 125-ft. deep wells to furnish its
water supply. The wells filled with
seepage  water and were considered
unsanitary. Recently four wells each
230 ft. deep were driven to bed rock
and a flow of artesian water obtained.
The wells were piped and around them
was built the cemoent reservoir.

The reservoir was constructed by
outlining its dimensions with meshed
wire—the ordinary chicken wire fene-
ing—which formed the center of the
eireular wall, 1 ft. thick and 38 ft.
high. When the cement cirele was
thoroughly dry, workmen entered the
enelosure and dug away the earth to a
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depth of 38 fi, the structure sinking
by its own weight, gradually, into
place. Seepage water was encountered
toward the last but this was pumped
out and a cement floor laid in the bot-
tom of the reservoir. Into this big
tank the artcsian water is let at will
and the result of the comstruction is
most satisfactory.

* 9

Washing Glass Negatives

A great deal has been written re-
gar [imtr the handling of glass negatives
thmuwh the developing and fixing
solutions, savs a correspondent of the
Photographic Times, but not much is
being done towards improving the
washing methods, which is the only
part of the work that is reallv tire-
some. My method for the last four
vears has been as follows: Procure an
ordinary stoneware milk pan which
can be found in nearly every kitchen,
the round bottom kind are the best
and most common, a one-gallon size
fits a 5 by 7 plale and a half-gallon
size fits the 4 by 5 plates to PFI‘fE’Et]OD
Fill the pan nearly full of water, and
after rinsing the negative a minute
or two in a basin of water, place 1t face

Washing MNegatives

or film side down in the pan (it will
find its seat about one-third the dis-
tance from the top), being careful not
to allow any air bubbles on the under
side. Should any bubbles have formed
by letting the plate down too fast they
can be ejected by tilting the plate
slightly and then allnwmg it to zettle
back in a horizontal position again.
After the negative has soaked in this
way for thirty minutes, it is ready for
the drying rack. Please note that
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there was no change ol water in the
operation of this method of washing.

When the negative iz placed film
side down in water, the hypo, being
heavier, releases itself and drops to the
bottom of the vessel. In the four years
that T have practiced this method I
have not lost a negative through care-
lessness in washing,

e s

Auxiliary Friction Pulley

When power is to be transmitted a
very short distance, as from A to C in
the accompanying sketch, the necessary
high fension on the belt usually results
in excess journal frietion and conse-
quent wear. To prevent this a corre-
spondent of the American Miller has
used a frietion pulley as shown at B.

N7
J =N

Friction Puiley Used With Beit

This not only relieves the strain on

the journals but also helps to drive.
—_— -

Stains for Oak

There are many ways in which oak
may be stained, =ays the Master
Painter, and any of the following will
give fine results:

. Apply ammonia with a sponge
or brush. When dry give it a coat of
turpentine, then fill with varnish. Or

vou may omit the filler and give a coat

of shellac, then wax and Tub to a pol-
ish; or simply shellac it, or omit the
shellac and use wax only, according
to the style of finish desired.

II. Use bichromate of potash dis-
solved in hot water instead of am-
monia, as given in No. I, and you will
oot a still richer effect.

[11. Apply a coat of freshly slaked
lime: let this dry on; then brush off
clean and apply a coat of boiled oil.

MECHANICS
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[V. A\ strong solution of sal soda
will darken oak, but it will be neces-
sary to apply two coats. Sandpaper
lightly, then finish with oil rubbing.

——. e -

Electrician’s Boring Machine

In electrical work holes for wires are

Boring Machine for Electricians

frequently required in places whjch are
very inaccessible and it was for work
of this kind that the machine here
illustrated was constructed. The
sprockets, erank, and part of the frame
from an old huule' are used for trans-
mitting the power to the auger, which
is attached to the rear axle, If the
chain has a tendency to run off the
sprocket when drilling vertical holes,
a small piece of wood may be lashed to
the frame as shown.—Contributed by
A. J. Swift, Novelty Electric Works,
Ocean Park, Cal.
e

Transferring Dimensions

When it is impossible to transfer a
dimension with ordinary calipers,
owing to the form of the casting or
other article that is being measured,
the  dimension
may be obtained
by moving one
leg of the calipers
to one of the inch
marks on a steel
rule, as shown in
the sketch. The calipers are then with-
drawn and applied to the rule. The
number of inches originally taken is
then  deducted from the total
amount, thus giving the dimension as-
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accurately as may be obtained by using
one of the many intricate calipers de-
signed especially for this purpose.—
Contributed by W. F. 8.

e SIS

Forming Tool for the Lathe

A good forming cutter for duplicate
work is shown in the accompanying
illustration. “The holder, A, 1= made

POPULAR MECHANICS

The points A and B are the {wo ends
made by joining the cast where the
dropper fly 1= required. Take end B
and tie an ordinary double fisherman's
knot round A, pull up tight; then pass
A round B and turn back once through
itself (a half hitech) taking care to
leave the end sufficiently long to tie the
fly on and gently pull tight onto knot
at B as Fig. 2. The advantages of this

of a piece of cold-
rolled steel, slotted
out to receive the
cutter, which can be
any desired shape, F
and turned down fo §
fit the tail stock of
the lathe. To use
the cutter, simply |=
turn the handle on =
the tail stock, thus
forcing the cutter
against the work. If
the work iz to have
a hole in the center,

-Larfne ek

N e
A
| e

iaper = ﬂ;ﬂ
T Srtock

this can be done in
the same operation
by making a hole in A to receive the
drill, as shown.—Contributed by
W.F. 8.

—— . - —

Knot for Cat Gut

Many of the knot: commonly used
for rope are unsuitable for cat gut, as
the structure of gut is such that the
fibers are generally weakened or cut
when tied in ordinary knots. The
accompanying drawing shows a form

g

A Fig. 2

I=

Attaching a Dropper Fly

of knot that is recommended by a cor-
respondent of the Sporting Goods
Dealer for attaching a dropper fly.

Useful for Duplicate Work

method are (1) that the knot is smaller
and neater than any other; (2) there
being only one short end where B i=
cut off close, air bubbles are reduced to
a minimum as the end points down-
ward toward the tail fly; (3) it cannot
cateh in fine weeds, such as flannel
weed,
S —

Estimating the Power of a Screw
and Lever

Problem :—What pressure will be obtalned
from a screw having three threads to the Ineh
if acted on by a force of 1,000 Ib, applied to
the end of a lever 8 ft. long?—C. P. 1.

As the end of the lever will travel
604 in. (the eirecumference of a circle
of 8 ft. radius) in one revolution and
thereby advance the screw only % in.,
the foree produced by the screw will be
604X 3=1812 times that applied to
the lever. It therefore follows that a
force of 1,000 1h., on the lever will
produce a pressure of 1.812.000 lh. or
906 tons on the screw. This caleula-
tion does not allow for friction.
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Electric Light Pole Made from
Pipes and Fittings

The sketch shows a  hone-made
electric light pole, several of which
were made by a corre-
-gpondent of the Practi-
cal Engineer, from old
gteam pipe and fittings.
The top or upper pipe is
2} in. in diameter and
about 15 ft. long; the
middle length is 3 in. in
diameter, 15 ft. long;
the bottom pipe is 8 in.
in diameter and 10 ft.
long. This bottom pipe
is sunk in the ground a
distance of 6 ft. The
rest of the construction
can be understood by a
glance af the sketch.

— e

Thread Gauge Used for Spacing

An ordinary thread gauge with the
teeth blackened, by rubbing over a lead
pencil, makes a very useful and con-
venient spacing instrument and is far
preferable to the bow dividers as no
trials are necessary and the paper is
not pricked all full of holes. By hold-
ing the blade as shown in the illustra-
tion and moving sideways about ¥ in.
cach tooth makes a fine hair line, thus
dividing the line into equal parts,
which may be made fine or coarse by
using different blades of the thread
gauge,

If the teeth are rubbed on a peneil

each time after being applied to the

Spacing with a Thread Gauge

paper, the resulting divisions will be
very distinet.  Everv draughtsman who

has [requent occasion to draw threads
or other work requiring spacing, would
iind the purchase of a thread gauge a
good  mvestment, — Contributed by
ilraughtsman, Chicago.
GooaTegmata e

Pressure Gauge Contact

An easily made eleetrical contact for
a pressure gauge consistz of an ordi-
nary binding-post passed  through a
hole in the glass, as <hown in the
accompanying sketeh, A contact fas-
tened in this way is sure to be insu-
lated from the other metal parts of
the gauge and the hole in the glass
can be easily made with a file or a
drill by keeping it moistened with tur-
pentine. In any gauge where the indi-
cator hand wmakes e¢lectrical contaet
there is a possibility of the hand be-

(aoge with Electric Contact Applied

coming stuck and for this reason it is
well to use a separate gauge for the
contacts. — Contributed by Robert
tilaubke, Malott Park, Ind.

To Frost an Incandescent Lamp

A =mall piece of good emery cloth is
all the material necessary to frost an
incandescent lamp quickly, but eflect-
ually.

Rub the cloth over the entire lamp
with a circular motion. Rubbing up
and down will not produce the best
results.  About fifteen minutes’ work
will produce a very good frosting on an
ordinary globe.—Contributed by D, P.
Hein, Cherokee, ('ol.
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Tile Furnace Roof for Boilers

In a paper read before the American
Society of Engincers on December 3,
Mr. A. Bement, of Chicago, discussed
the advantages of tile roofs for water-
tube boilers, from which the following
has been condensed :

The objects sought are perfect and
smokeless combustion and the full
utilization of the boiler heating surface.
The first requirement is secured by
the employment of a tile furnace roof
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third tiers of tubes is left vacant for
the purpose of accumulating dust, The
contracted passages among the tube
surfaces produce a high resistance, and
therefore a strong draft is required.
The author considers that a combina-
tion of forced and induced draft ge-
cures the best combustion. -

In the tests that were made with
this boiler a very good efficiency was
shown and the combustion was nearh
perfect and without smoke, while simi-
lar boilers without the tile roof emit-

-’{:f aid .r"-; 5 i .
‘Flg. 1.—Improved Boller .and Sﬂ.tlnl

Flg. 2—Refractory Tile for Furnses Roof

supported by the hoiler tubes of the
lower row. Fig. 1 shows an elevation
and section of a boiler equipped with
a chain grate stoker and using the tile
roof. The individual refractory tiles
used in the formation of this roof are
illustrated in detail in Fig. 2 and by
vertical cross section in Fig. 3. The
tile roof prevents the flow of unburned
gases among the tube surfaces of the
boiler and causes them to travel a con-
giderable distance before the heating
surface is reached. Thus the gases and
air become sufficiently mixed to insure
complete combustion.

To insure the useful employment of
all the boiler surface the gases are led
over the whole of it by means of pass-
ages of less area than are commonly
used. A space at the bottom of the
hoiler above the tile roof equal to that
ordinarily required by the second and

ted heavy smoke under the same

conditions of operation.

T

Gasket for Auto Pump

A packing which will make a tight
and very durable joint for a water
pump is made by coating a sheet of
thick paper or cardboard with shellac.
in which a little red lead has been
mixed, The paper is first cut out to
the proper size, and is then painted
with the shellac or red lead and allowed
to dry till it is almost hard. If one
expects to have to break the joint at
all frequently, however, some other
kind of packing might be preferable,
since the shellac will adhere so strong-
ly to both surfaces that it ean never
be used a second time. In such a case
it might be better to use paper painted
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with white lead, says Motor Talk,
since it is possible to hold the slight
pressure in a ecirculating pump with
such a packing after the joint has been
broken several times.

—_————

Recipes for Blue Stains

1. Dissolve copper filings in aqua-
fortis and brush it over the work.
Treat with a hot solution of 2 oz
pearlash to 1 pt. water, until a blue
color is produced.

2. Boil 1 Ib. indigo. 2 1b. wood and
3 oz. alum in 1 gal. water, says the
Master Painter, and coat the work
until thoroughly stained.

T

To Fasten Linoleum to Concrete

In order to make linoleum stick to
a concrete surface a glue is used which
has been boiled down fill it is like
carpenter's glue and into which wood
ashes have been put. Thig glue is then
stirred and makes a mass, somewhat
like varnish. After applying it, the
linoleum must be held firmly against
the floor for some time.

ik i
L

Fillet for Pattern Making

Heat and thoroughly stir together
equal parts of beeswax, rosin and vene-
tian red until thoroughly mixed. Ap-
ply while hot with a strip of sheet
brass formed to a half circle having
the radius of the required fillet. Then
finish with a common eabinet seraper.

—~Contributed by Frank L. Smith,

Peru, Il
—_— -y — =

Cement for Iron and Marble

Iron may be securely cemented to
marble by the use of the following
preparation : Plaster of parig, 30 parts;
iron filings, 10 parts; sal ammoniae, 1
part ; mix to a fluid state with vinegar
and use immediately as it hardens
rapidly.
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Home=-Made Adjustable Drawing
Table

A very handy and useful drawing
table for draughtsmen and others who
do mechanical work at home, can be
eagily made at very little expense. In
the table here illustrated the adjust-
ment is accomplished by means of sheet
iron strips, cut out in the center as
shown and fastened with thumb
screws in any desired position. An
arrangement of this kind provides for
adjustmentz of both height and incli-

Adjustable Height and Inclination

nation and will be found much more
rigid than many of the expensive
ready-made tables. A small shelf, S,
fastened to the right end of the table
will provide a convenient place for lay-
ing tools when not in use and will be
especially useful when the board is
inclined at a steep angle When not in
use a drawing table of this kind may
be folded into a very small space and
put away.—Contributed by Geo. C.
Murphy, Owensboro, Ky.
- o e - —

Good Filler for Woodwork

Corn starch, 4 1b.; fine pumice-stone
dust, 4 lb.; white polish or liquid
shellae, } gill; boiled oil, } pt. Thin
for use with turpentine.
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Scales for Duplicate Weighing

Ordinary platform scales may  be
made useful for duplicate weighing,
such as measuring sacks of flour in a
mill, or any other duplicate weighing,
by drilling a }-in. hole in the traveling

Ll 2
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Device for a Duplicate Weigh

weight and saving the shavings. A
steel pin is then made and fastened
to the weight by a short picce of string
or wire. The combined weights of the
string and pif should just {rqu.ll that of
the shavings, which explains the rea-
son for saving them. The weight is
then moved along the beam to the posi-
tions commonly used in weighing and
the beam drilled through with a }-in.
drill. Seales treated in this way, =ays
a correspondent of the Ameriean
Miller, will prevent many mistakes
which are likelv to occur when no
means are provided. for holding the
weight in position.

e e ———

Moisture in Gas Engine

The “bucking and snorting refusal
to start” of the gas engine is often due

to moisture in the ey linder, preventing
regular ignition till dried by the heat
of several explosions. The difficulty
may he obviated by shutting off the
-:*nn]mg water for a few minutes before
stopping the engine, and not turning
it on again until after the engine be-
zins to E\]]Im‘ff‘ regularly when again
started, SAVS Power and Transmission.
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Paint for Invalid’s Room

It is sometimes inadvisable to use
ordinary paint on apartments occupied
by invalids. In such cases, milk paint
ean be used.

Take 2 qt. skim milk, 6 oz. fresh
slaked lime, 4 oz. linseed oil and 3 Ih.
fine bolted whiting or Spanish white.
Place the lime in an earthen vessel, or
a clean bucket, says the Master Painter,
and add to it enough skim milk to
make it like thick cream, then add the
oil, a little at a time, stirring with a
wooden paddle; then add the re-
mainder of the milk, and after this add
the white, This paint will dry in about
an hour. The lime and oil unite to
form a sort of soap, and the oil loses
its smell therechy. One coat may be
cnough.  Coloring may be added. The
formula given will do about 25 sq. vd.

%

Hanger Nuts for Concrete

Appreciating the difficulties  that
many manufacturers have experienced
in concrete buildings by insufficient or
imperfect preparations for hanging to
the ceiling, haftmg, piping, shelving,
ete, ete. |
disearded all
appli-
ances and

contrivances
that I had
eVer  seen
used, and
for a rein-
foreced  con-
crete  build-
ing I am
erecting for

my factory

purposes |

design -
ed and had made a ceiling support
similar to the sketch herewith.

When a floor of one story is com-
pleted, the opening A s=hows in the
ceiling of the floor beneath. the cast-
img being imhedded in the cement.
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These castings weigh 14 1b. and are 3}
in. in height, drilled and threaded,
into which machine bolts or support-
ing rods with threaded ends can be
fastened. Having a sharp collar, B,
they can be readily fastened with lath
nails to the tt-mpnran wood floors on
which the conerete 13 poured. In open-
ing C a cork is placed to prevent clog-
ging. The wing D prevents this cast-
ing from ever turning.

As they are inexpensive, they can
he set at 3- or 4-ft. centers in any
ceiling where there is a possibility of
supports being necessary.

They are such a suecess that in re-
turn for the many valuable suggestions
[ have received from Shop Notes, I
pass this on, hoping it will prove of
interest and benefit to other readers.—
Contributed by Augustus D). Curtis,
President (urtis Ledger Co., Chicago.

A

Apparently Increases the Area of a
Square

The sketeh herewith shows how to
cut a square of G4 8. in. to form a
rectangle of 65 sq. in. The area of
any square may be in-

creased in the same 5
way by dividing it
mmto 64 small squares
like a checker* board |5 &
i 8
31L 2
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k
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64 Sq. In. Cut and Arranged to Make 65 Sq. In.

as shown by the heavy
The vesult is 65

and eutting
lines in the sketch.
squares from 64 squares. Where does
the extra ﬂquare come from ?—Con-
tributed by .J. Peundorf. Laneshoro. Pa.

Why Stone Balls on Monuments
Revolve

Why stone balls mounted as shown
in Fig. 1 should revolve has always
been a puzzle to monument builders.
The rate of movement 15 very slow,
probably less than one revolution in
two or three years, but iz always in

Fig. 2
Revolving Ball and Remedy

Fig. 1

the zame direction—Iirom northwest to
southeast. A very plausible explana-
tion of this phenomenon 1s given hy a
correspondent of the Monumental
News, who recommends the construe-
tion shown in Fig. 2 as a remedy for
this trouble.

The explanation is based on the fact
that a small amount of water leaks in
between the ball and spherical cavity
in which it rests, thus causing expan-
sion and contraction, due to alternate
melting and freezing, sufficient to lift
the ball. In melting, the southeast
side, which receives the morning sun,
melts first and drops back on the die,
losing a small fraction of an inch every
time it freezes. When the side away
from the sun melts it drops back, but
does not get back as far as it was be-
fore freezing. This, it seems, iz the
best e-xplanati-f:-n. because a hall mount-
ed as shown in Fig. 2 will not revolve,
as it does not come in contact with the

wator.
_’_‘__’_ x "

The tensile strength of copper wire
is diminished and that of iron wire
increased by carrying a current of
electrieity.
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VISIBLE WATER HAMMER

Nearly everybody has heard the sounds of water ham-
mer produced in steam pipes and radiators, but compara-
tively few have seen what actually occurs,
observe the action of the water and steam when water
| hammer takes place, a correspondent of the American
Miller has designed the experimental apparatus shown in
the illustration.
capacity, is placed over a bunsen gas burner. The stopper

In order to

A glass flask, F, of about one quart

Showing Action of Water Hammer in Steam Pipes

To Clean a Gauge Glass

Drill and tap the upper valve (see
illustration) for a #-in. bilb cock, and

by means of a short piece of rubber
hose attach the small

funnel. Close both
valvee, also. lower
bilb cock, and pour
either a solution of
hydrochloric acid or
strong potash into the
funnel. For accumu-
lations of lime or sim-
ilar sediment use the
acid and if the dirt
in the glass iz of a
greasy nature use the
potash. After . clean-
ing in this way blow
water through in the
usual manner. This
is especially important
after using the acid,
as a small amount left in the valves
will cause corrosion.—Contributed by
Chas. Hurt, Milwaukee, Wiz,

—.‘_H—

To Cement Brass Work to Glass

Mix together 2 parts litharge, 1 part
white lead, 3 parts linseed oil and 1
part gum copal. Use immediately.

of the flask is provided with a safety
valve, B, which is merely a short piece
of india-rubber tubing plugged at one
end and slitted for about one-half an
inch of itz length. The flask is con-
nected by the tube C with an L-shaped
glass tube of about #-in. bore, marked
T T T. The vertical leg is about 1 ft.
high, and the horizontal leg about twice
this length. A small glass tube with a
pinch-cock, P, is fitted at the bend, and
another at the right-hand end, as
shown. Both pinch-cocks should be
connected with a fair length of tubing
to a water reservoir, from which the
tube T T T can be filled up to the
level, W.

As soon as steam is issuing freely
from the slit B, one of the pinch-cocks
is opened and the water level allowed
to fall below the top of the horizontal
arm of the tube T. The condensation
of steam, which now takes place over a
considerable water surface, raises a
wave near the bend, and as the im-
prisoned steam is still being condensed,
a vacuum bubble i& formed which eol-
lapses with a sharp blow, sufficient fre-
quently to drive out the plug at the
right-hand end of the tube. After a
few blows, the water becomes so warm
that the rapid condensation is no longer
possible, and the action gradually
ceases. For continued demonstration,
therefore, it is necessarv to have the
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horizontal length of the tube T water
jacketed, as is shown in the engraving,
with the water entering at 1 and leav-
ing at O.

——————

Design for Trolley Wheel

There seems to be some difference of
opinion about the design of wheels for
trolleys for carrying loads, to be used
on I-beams, says a correspondent of the
American Machinist. Among others I
recently noticed an illustration of one
in which conical wheels were used upon
the beveled flanges of an I-beam, after
the manner of the wheel A in the
illustration.

I had always supposed that conieal
wheels were only adapted to circular
pathways, which would preferably have
a beveled face, corresponding to the
angle of the conical wheel.

Referring to the illustration again, a
number of lines have been drawn on
the wheel A to represent circles on the
periphery, and assuming that there is
a load on the trolley, it is evident that

/}1
/,»,é’

;;;;;;;

Wrong and Right Designs for Trolley

pressure is brought to bear equally at
cach of the points of intersection.

Now, when the trolley is moved it is
evident that the linear speed of the
largest circle is greater than that of
any of the other circles, so that the
wheel is bound to slip.

The wheel P is made cylindrical,
and will run upon a beveled flange
without the slippage incident to the

wheel A, and therefore seems pref-
erable to it.

ik

i
b

Testing I:Iemiapherical Cavities

To test a hemispherical cavity or a
semicireular  groove, place a steel
square 1n the cavity
in several different
positions.  If  the
work is true the
square will touch at
three points in all
positions,
—~Contributed by W. F. 8.

— o ——— .

Trisecting an Angle

Problem.—What §s the geometrics]l constroction
for trisecting any given angle?—F. L. G.

The solution of this problem has
been declared impossible by some of
the ablest mathematicians. Of course
an angle may be approximately trisected
by making numerous trials, and the
results obtained in this way may be
sufficiently accurate for all prﬂ.etma]
purposes, but as yet there iz no direct
method which can be demonstrated
along geometrical lines.

— > - - —

Painting Cement

The following method of painting
a cement wall was described at a re-
cent convention of master painters.
The building had become discolored in
places and the joints were of a differ-
ent color from the surface of the
blocks. Two parts of Portland cement
were mixed with one part of marble
dust and mixed with water to the con-
sistency of thin paint or a thick white-
wash. The wall must be well wetted
before the application of this paint
and kept constantly wet while the ma-
terial 18 applied, and then must be
kept wet for a day longer, in order to
make the cement wash adhere to the
cement surface. The wash was applied
with ordinary whitewash brushes, and
a man was kept busy playing a hosc
on it while the work was being done,
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Locating a Leak in Submerged Pipe

In a system where a brick-lined well,
E, was supplied at all times with clean,
pure water through a pipe, D, run-
ning out into Lake Ontario a distance
of 500 or 600 ft., a leak developed in

German silver i1z used, and about 2 oz.
of aluminum are added to 100 Ib. of
metal. The aluminum reduces the
oxide in the German silver, and the
metal then runs very freely. The color
is also much improved and soundness
is imparted. In the smallest sizes it

the submerged pipe, so
that after a windstorm
muddy water found its

P

way into the well. Divers

tightened up the joints,

but could net cure nor
locate the trouble, savs
Power.

In the system F is the
suction pipe from the

pumps and C is a heavy |

cast-iron valve used to =8
regulate or eclose off the

(HHHHHEHHHH=HHH 1HH

flow of lake water into

the well. The engineer connected an
air pipe, H, to valve C and had air
pumped into the pipe. After the pump
had been working for some time he
went out onto the lake in a canoe and
soon discovered a string of bubbles
rising to the surface as shown at A,
about 200 ft. from shore in about 20
ft. of water. The diver descended at
that point, found the break and re-
paired it.

S ——

German Silver Knife Castings

Many of the German silver tips on
pocket knife handles are castings, being
probably the smallest that enter the
brass foundry, sayvs the Brass World.
In the use of sheet German silver the
tips must first be blanked out. This
necessitates the production of 40 or
50 per cent of scrap. After the tips
have been blanked thev must be formed
under a drop. with successive anneal-
ings, until thev are formed into the
oval shape ready for use. The cast
German silver, however, only requires
polishing and is ready for use. The
tips are cast with a large number on a
oate and with two gates in a flask,
They are poured “on end.”  Serap

Air Bubbles Show Leak in Pipe

takes several hundred cast knife tips to
make a pound.

Tool Holder for Grindstone

In many shops there are numerous
chisels, cutters and plane bits that
must be ground from time to time, and
if they all must be held by hand the
process not only requires much skill,
but becomes very tedious long hefore
it is completed. If a clamp is in-
stalled like the one here deseribed the
work is hastened, the results are bet-
ter, and the job now can he entrusted

A Grinding Device

to a boy, says a correspondent of Wood
Craft. .

First, a hoard must he fashioned
similar to A. The lower end of this
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must be beveled so that it rests flat on
the tloor when in position. The boari
15 hield in position by a hook Torged
of a light rod of iron with the cnds
passing down through the holes in the
trough that originally were intended
for attaching the name-plate, In this
bhoard, A, must be bored a number of
holes. These afford a number of resi-
ing places for the clamp proper. C D,

The clamp is made up of two pieces
of inch stock as wide as the widest
plane bit and with one end of C
rounded to fit the holes in A, Upon

- 349

strip € is fastened a little rib, ¥, which
serves ag a fulerum for the picee D.
At the end of D is fastened by staples
an iron rectangle, K, made of welded
strap iron which holds the chizel or
plane bit against the lower zide of C
when the hand is pressed down upon
the other end of D,

By moving the chisel forward or
backward in the clamp, or by raising
or lowering the rear end of C, any
angle desired may be secured upon the
chisel as it 1= pushed back and forth
across the sfone,

_

Planing Large Engine Casting

The accompanying cut shows: how we
planed a large engine frame which was
foo large for the largest planer. The

Cement for Porcelain

Soak 1 dr. of isinglass in water;
pour upon this a sufficient quantity of
aleohol to cover the isinglass, and allow

length of the ecut was
ereater than the stroke

of either of the shapers
in our shop which made

- 1-

it necessary to use the

: H

planer and in order to
support the end not -

being finished a small L

planer was moved along-
gide the large one,

It was found that the
reversing of the large
planer made it necessary
to use diagonal braces to
prevent the work from
slewing around at the

o) [

end of the stroke. These

braces  were  fastened

from each end of the planer bed to the
casting, near the cylinder end, the
back brace being so placed as to clear
the planer frame in all positions of
the work. The entire work of finish-
ing the easting, including bracing and
moving the planer, was done in 1}

days.—Contributed hy . R. MeGahey.
—_— e —

To attach metal letters to glass use

30 parts copal varnish, 10 parts spirits
of turpentine, 10 partz glue dissolved
in a little warm water, and 20 parts
pulverized slaked lime.

Planing with Two Planers

it to dissolve, placing it in a warm
room. Next dissolve § dr. of mastic in
1 fl. dr. of rectified spirit of wine;
mix both solutions together, add § dr.
of powdered gum ammoniac, and evap-
orate the mixture in a water-bath until
it has acquired the requisite consist-
ency. Keep the cement in a glass
bottle, and when it is to be used place
the bottle in hot water, when the
cement will become soft so that it can
be conveniently applied to the frag-
ments of porcelain to be cemented,
which should be previously heated,
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Young Mechanic Builds Successful
Auto

The building of a small runabout
is not such a difficult problem as would
be imagined by those who have never
tried it.  All the machine work on
mine was done on a small foot-power
lathe, and the wheels,
sprockets, hubs and other

white ash with 1 m. by 2 in, sills, and
the axles are made of 1}-in. heavy steel
tubing. The =eat is made of white
wood with band-iron corners insule, to
stiffen it; and is upholstered in hinita-
tion leather.—Contributed by Fred W.
Pickles, 692 Wealthy Ave., Grand
Rapids, Mich.

parts were faken from
bicycle and motoreyele
fittings.

The engine is of the
t-exele t\pe and  was
modeled after an ordinary
motoreyele engine. The
crank case i3 enclosed
and made in two pieces
with a longitudinal joint
and a bearing in each
half. Enclosed in the
crank case are two fly-
wheels, connected by a
<mall pin, which is used
for the crank pin. A
=mall pulley on the en-
gine shaft is connected
to a larger pulley on a

countershaft, directly un-

der the operator’s feet,

hy means of a slack belt,

which may be tightened by means of a
swinging idler pulley, npvratml by a
hand lever. When the belt is slack
the engine will run at full speed with-
out driving the machine, but a very
little pull on the lever will tighten the
bhelt and perform the function of a
clutceh.

The drive from the counterzhaft to
the rear axle is by means of a bicyele
chain and sprocket. 1 used no differ-
ential gear on my machine, as 1 found
that the hubs, which are of the “coast-
er” pattern, successfully

slipping when turning a corner.
The frame of the ecar i= hlt of

prevent any -

Auto Built by 15-Year-0id Boy

A Handy Ice Chisel

Fishing through the ice is great
sport, but cutting the first holes pre-
|mrat0n to setting the lines is not
alwayvs an easy task, The ice chisel
described below will be found very
handy. and can be made at verv slight
expense,

In the top of an old axe head drill

C—7

Combiration Axe and Ice Chisel
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a 1s-in. hole, and then tap it for a #-in.
gas pipe, about 18 in. long. Thread
the other end of the pipe, and screw on
an old snow shovel handle. When
ready for use, screw the two pieces
together and you have your chisel
complete.

A short axe handle may be included
in the outfit. When the holes are fin-
ished and your lines set, unscrew the
pipe from the head of the axe, put in
the handle and your axe is ready to cut
the wood to keep your fire going.—
Contributed by (. J. Rand, West
Somerville, Mass,

Qi R

Home=-Made Arc Light

By rewinding an electric bell magnet
with No. 16 wire and connecting 1t In
series with two electrie light carbons,

as shown in the

gketch, a small are

will be formed he-

A tween the carbon
= points when the cur-
7| rent is applied. In
Cc = the sketeh, A is the
electric bell magnet ;

B, the armature;

= (' C, earbon sockets;

B ¢ g, | D, carbons: and E
Q E, binding - posts.
When connected

with 10 or 12 dry

batteries this lamp gives a fairly good

light.—Contributed by Morris L. Levy,

512 San Pedro Ave., San Antonio, Tex.
—_————

Electric Door Opener

A very convenient and efficient de-
vice for unlocking any door fitted with
a spring lock is shown in the accom-
panying sketches. A fairly stiff spring,
A, is connected by a flexible wire cord
to the knob B. The cord is also fas-
tened to a lever, C, which is pivoted at
D and is released by a magnetic trig-
ger, E, made from the armature and
magnet of an old electrie bell.

When the cireuit is completed by
means of a secret contact device out-

361
A D
clH s
F
Apparatus Placed on Inside of Door
side the door, the magnet, F, pulls

down the armature which releases the
trigger and allows the spring to open
the lock. If there are metal numbers
on the outside of the door they may be
used for the secret contact, if desired,
but if there are no numbers on the
door, a small ‘contact board may be
constructed by driving about 12 brass-
headed tacks into a thin piece of wood
and making connections at the back as
shown in the wiring diagram.

In this particular diagram the tacks
numbered 1 and 7 are used for unlock-
ing the door, the others being connected
with the electric bell eireuit as indi-
cated for the purpose of giving an
alarm should anybody trv to experi-
ment with the seeret contacts. By
means of a pocket knife or other metal
article the operator can let himself in
at any time by connecting the tacks
numbered 1 and ¥, while a pérson not
knowing the combination would be
liable to sound the alarm. Of course
the builder of this deviee can choose a
combination of hiz own and can thus
prevent anybody else from entering the
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door ; even those who read this descrip-
tion.—Contributed by Perrv A. Borden,
At Alli=on ['rlh':'r'sil}', Gachville, N. B.

___",’__

Foundry Work at Home

Part [ll—Melting and Pauring

Having prepared one or more molds
as deseribed in the last ehapter, the
next operation is that of melting and
pouring.  An ordinary cast-iron glue
pot makes a good erucible and ean be
easily handled by a pair of tongs, mad-
out of steel rod, as shown in the sketch.
In order to hold the tongs together a
small link can be shipped on over the

Pouring the Mold

handle, thus holding the erueible se-
curely.

A second piece of steel rod bent in
the form of a hook at the end is very
useful for supporting the weight of the
crucible and prevents spilling the mol-
ten metal should the tongs slip off the
crucible.  The hook is also useful for
removing the crucible from the fire,
which should be done soon afiter the
metal 1= entirely melted in order to
prevent overheating.
be pounred into the mold in a small
stream to give the air a chance to
escape and should not be poured di-
rectly into the center of the opening,
as the metal will then strike the bottom
hard enough to loosen the sand, thus
making a dirfy casting.

The metal should

POPULAR MECHANICS

I after being poured the mold sput-
ters and emits large volumes of steam,
it shows that the sand is too wet and
the castings in such cases will probably
be imperfect and full of holes.

A mold made in the manner pre-
viously described may be poured with
any desired metal, but a metal which is
easily melted will give the least trouble.
One of the easiest metals to melt and
one which makes verv attractive east-
ings is pure fin. Tin melts at a tem-
perature slightly above the melting
point of solder and although somewhat
expensive the permanent brightness
and silverlike appearance of the cast-
ings is very desirable. A good “white
metal” may be made by mixing 5%
tin, 15% lead, 5% zine, and 5% anti-
mony. The object of adding antimony
to an allov is to prevent shrinkage
when cooling. -

A very economical alloy is made by
melting up all the old type metal,
babbitt, battery zines, white metal and
other scrap available, and adding a
little antimony if the metal shrinks too
much in cooling. If a good furnace is
available, aluminum can be wmelted
without any diffienlty, although this
metal melts at a higher temperature
than any of the metals previously men-
tioned.

In casting zincs for batteries a sepa-
rate erucible, used only for zine, is very
desirable, as the presence of a very
small amount of lead or other impurity
will cause the batteries to polarize. A
very good way to make the binding-
posts is to remove the binding-posts
from worn-eut dry batteries and place
them in the molds in such a way that
the melted zine will flow around them.

The time required for a casting to
solidify varies with the size and shape
of the casting, but unless the pattern
is a very large one about five minutes
will be ample time for it to set. The
casting is then dumped out of the mold
and the zand brushed off. The gate ean
he removed with either a cold chizel or
a hacksaw and the casting is then ready
for finishing.
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Steam Engine Built in Amateur
Shop

The amateur mechanic who has a
lathe and shaper in his equipment may
possibly be encouraged to build an en-
gine along similar lines to the one
here illustrated. In this engine, ag in
almost every engine, the eylinder and
bed are of cast iron, but the frame is
constructed of cold-rolled steel,
two units shown are exact duplicates,
either of which may be run independ-
ently of the other by disconnecting the

“Power is About 11-2 Hp."'

coupling at the center and mounting
on separate beds.

The mmpllcattr'i steam chests used
in many engines are replaced in this
one by simple cylinder valves with
simple stuffing boxes, whieh may be
taken from globe or angle valves, if
the builder does not wish to construct
them himself. The cylinders of this

engine are 23 in. diameter and the
stroke is 3 in. With a steam pressure
of 80 Ih. acting on both cylinders

and a speed of 250 r. p. m. the power
is about 14 hp.—Contributed by Dr.
Mark (. McElhinney, Ottawa, Canada.

The

l'}"i'l

Lighting Incandescent Lamp with
Induction Coil

An incandescent lamp of low candle-
power may be illuminated by connect-
ing to an induction coil in the manner
-hf_mn in the sketch. One wire is con-

Geissler Tube

nected to the metal cap of the lamp
and the other wire is fastened to the
glass tip. 1f the apparatus iz then
placed in the dark and the current
turned on, a peculiar phosphorescent
glow will fill the whole interior of the
lamp. The induction eoil used for this
purpose should give a spark about } in.
long or tnnrt*—{ ontributed by lrn-v 1l
B. Bell, 411 Herkimer St., HI(H‘J]\I.".H
New York.

—

Relay Made from Electric Bell

It is not necessary to remove the ad-
justing serew when changing an clec-
tric bell into a re-
lay. Simply twist it
around as at A and
bend the ecircuit-
breaking contact
hack as shown. It
may be necessary fo
remove the head of
the screw, A, to pre- | @ -
vent short-cireniting
with the armature.—Contributed by
A. L. Macey, 231 West 40th St., New
York City.
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MILLION BARRELS OF SAND FOR
TUNNEL

For the concrete work of the Mich-
igan Central railroad tunnel under the
Detroit river 1,000,000 bbl. of sand has

SELF-RAISING AUTO FIRE
LADDERS

In the construction and use of ex-
tension ladders Germany and Austria
lead the world. They were the first
to  build self-pro-
pelling trucks for
fire departments, and
now have made the
extension ladders
self-raising also. The
ladders are raised or
lowered hy either
power from the mo-
tor on the truck or
by compressed air
carried in tanks.
Chemiecals  eapable

been contracted for. That muech sand
is worth, at present, about $90,000 and
it iz estimated that the contractors’
little schooner will be able to deliver it
in about 320 loads, requiring two vears’
time.
—_— -————
TELEPHONE FROM MOVING
TRAIN

communication from a

35 miles an hour on a
line out of Madison, Ind., was had with
Louisville, Cineinnati and Indian-
apolis. The apparatus may prove to be
sufficiently reliable to warrant the
equipment of all trains. This would
put the train crew in constant connec-
tion with the train dispatcher which
would bhe a great advance in safety of
operation.

Tele |;]mr1{
train |1mmn"

——————

SUBWAYS IN NEW YORK

When the seven subwayvs in New
York city are completed there will be
66 miles of construction which will
have cost $150,000,000. Twenty miles
of track are already in npprﬂtmn and
already taxed to their full capacity.
The Brooklyn extension of 5} miles is
nearing completion,

L e of generating  high
pressure  gases  have

also been used to some extent.
The extension ladder is
fined to fire departments,

not con-
but is em-

Compressed Air Apparatus

ployed daily in commercial work such
as washing windows and the fronts of
tall buildings, stringing and repairing
telephone and telegraph wires, and in
construction work. In the army they
are employed by the signal service in
sending messages and making observa-
tions.



are accurate time and labor saving devices for meeting
mechanical needs—short cuts through mechanical difficulties—they are recog-
nized by amateur 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. §S. A,
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SMALL MOTORS
All Variable Speed

. Each
jewelers' motors...$32.50

e i o ZJ.W
45.00

Alternating dental and
Direct current ‘* *
Alternating forge blowers ..........ccovvvvnnn..
Direct current forge blowers ..................
Alternating current friction drive motors
for Gordon Presses, 100 to 2,000 im-
pressions per hour......c.covvievens evnivninns
Same motor wound for direct current......

These motors are the newest improved variable speed
motors, and guaranteed for two years.
Send for booklet “A." A thousand other motors in stock.

GUARANTEE ELECTRIC CO.  CHICAGO, ILL.

he Only Carriage Mobile

IN THE WORLD
The Only Self-Cooled Gasoline Engine in the World

Can t i y
110 30 W, P, 5feiso To Sso: Gnaranieod.

SUMNIT CARRIAGE MOBILE C0., 407 Sycamore St., Waterloo, lowa

SEND FORIT

My Revisep LisT oF MACHINERY
AND CONTRACTORS' EQuiPMENT
IS NOW READY, AND COVERS
TWELVE PRINTED PAGES WITH LO-
CATION AND PRICES. 1| WILL BE
VERY PLEASED TO SEND A COPY
TO YOU IF YOU WILL LET ME HAVE
YOUR ADDRES S,

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

A LIVE SUBJECT FOR EVERYBODY—THE GASOLINE ENGINE

How do you keep posted—we can help you through GAS POW ER—80 to 118
Monthly —Ons Dollar 8 year—Gives the best information—It8 advar.
tieing shaws the best goods in the trade—Sample copy free.

GAS POWER PUBLISHING ©O0., 802 Ship §t.,

Apents wanted.

Bf. Joseph, Mich.

BE CAREFUL WHAT YOU BAY.

In speaking of a person’s faults,
Pray doen’t forget your own;

BEemember those with homes of glass
SBhould never throw a stone.

If we have nothing else to do

. But talk of those who sin,

Tis better we commence at home,
And from that point begln.

We have no right to judge a man
Until he's fairly tried;

Shonld we nat like his company,
We know the world Is wide.

Some may have faults—and who has not?
The old as well as young;

We may, perhaps, for aught we Enow,
Hawve fifty to fhelr one.

I'll tell yon of a better plan,
And fimd It works full well,

To try my own defects to cure,
Before of others tell;

And though I sometimes hope to be
No worsge than some 1 know,

My own shorteomiogs bid me et
The faults of others go.

Then let us all when we commence
‘To elander friend or foe,

Think of the harm one word may do
To thuse we liltle know;

Remember, corses somelimes, ke
Uoar chickens, “roosgt at home'':

Don't speak of other's fanlts until
We have none of our own.

———

S“WOoOD-WORKER'" CHIPB.—When you see the full
complement of wrenches lo peat order around o planer,
it's m pretty good sign that the man runniog it not onoly
Kuows his business, but attends (o L.

When the end-of-the-yvear repair time comez, try to keep
from tearing up more than you ecan putl together again in
gumnl sha pe.

= . .

It's pot enough to have the factory comfortably warm
it of the time: [t should be that way the first thiog in
the morning, as well as the last thing at night.

- L] L]

The geeret of quality In workmanship I8 not over at vour
pefghbor's machine, nor In some other shop, but s to be
found right in the details of your own work.

Ll - -

It's @ll right to hurry bhome after you leave the Ductory
at night, bot some people burry only till they get ourslde
the factory. .

There are two ways of going aboul your work “‘as il
Fou owned the place,” and the difference between them-
marks the distinction between the “officious™ and the
“pfficient” man.

Tue|DEAL SIGHTRESTORER

The Ideal Eye Masseur

Indistinct 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.

Please

Mention Popular Mechanics
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PATENTS cnes

[ Protect Your [dea! Gulide Book FREE

Send sketches and deseription of invention for
FREE SEARCH of Patent Office Records and
Report as to patentability. BIGHEST REFCRENCES

E E vnnnnl. Registered Patent Attorney,
| [ |

Box 71 Washington, D,

OGROLL ANS

1 will send this beautiful
design with 300 miniatures
and my illustrated catalog
of BSeroll Saws, Lathes,
Fancy Words, Metal Trim-
i mings and Tools, postpaid
on receipt of 15¢, or send 6
for catalog only. Address

The POMEROY

Scroll Saw Co.
§ 440 Asylum St., Rartford, Conn.
Div. 2

SCROLL SAWS
FROM 50c TO $22.50

/

sewing machine.

* K ¥ ¥ ¥

e

Clients Whe Saw My Ad. in Popular Mechanics Say:

“T am very much pleased with the way in which my
application papers were prepared. I shall certaluly ree- I
armmend you to anyone In necd of a patent attorney.”
Orro H, K LESS1G,
Houghton, Mich.
T thank you for the alle manner in which you have
prepared drawings and sp cifieations for my invention.”
(Mu=) EpNA MIDDLETON,
520-34th St., 1 ast, Savannah, Ga.

“GET THE BEST”

The Clipper
Water Motor

We do pot claim it THE
CHEAPEST, but we do
claim it THE BEST.

Buy Iul:m Inrttlim l:m and
wateh him *get busy.

Send for o[txmnlur with full
description and piice.

L. E. RHODES
HARTFORD, CONN.

WATLER MOTOR v S1L

Larger Sizes proportionately low. Attachments extra.
Power depends on water pressure. As orders will be filled in the order

Runs fan, eeroll saw, lathe,

of receipt you should send for free eircular today. For engineers we also make Engine

Indieators, Reducing Wheels and
Planimeters — catalog also free

1 00 Every Sale Makes a
2 li Satisfied Eustnmer.

That {8 onr aim and our

fﬂmrﬂﬂr}nwr record, PERFECTION Marine
‘-'l--l---ﬂ are designed right,

Bnilt | --I'r||lJ-I3.'

Enar '|.|I ound the posranisa

Back | |1F]1lll'|.i'.|l'll.'1'-

1Ih| n frctory with fiftesn

yours r wridl for finest macking

' . The Caille Perfection Molor Ca.
Hp .
oy, Hpmch 1311 Second Ave., Detroit, Mich,

Igmiting

LIPPINCOTT S. S. & S. G0., NEWARK, N. J.

1:H. P.358%
Look at the Neat Design!

The finest little 14 H. P,
Engine o2 the market.

Handsomely flo=
fghad.

Bora 34 Inches;
gtroke 3 inches,

Thoeseengines will
develop over 3 H. P.

Writa for
Catalog *P™
of 1. to 16
H .P.Motors,

AMERICAN

MOTOR. CO. FEAUCLAIRE, WIS,

YOUR INTERESTS AND OURS ARE IDENTICAL

Established
1868

You Want Practical
WELL DRILLING MACHINERY

to develope that

Mineral, Oil or Water

proposition; we have it. Guaranitg®
It to work satisfactorily.

Tell us about the formations, depth, diameter holes; will gend

L]

- CHICAGO, ILL.

printed matter and can save vYoll money,

THE AMERICAN WELL WORHS

AURORA,ILL., U.S.A.
DALLAS, TEXA
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Auto-Marine Engines

are the simplest and most accessible. No outside water pi|§s; no leaky bearings to waste
r. Cylinders ean ba taken off without disturbing pipes, bearings, crank shaft or base.
ne, two and three eylinder, 1'4 to 26 H. P, The engine with a mmpicta factary b hind it _
Ferro construction is absolutely unique, vet Ferro Engines cost no more than others.
Bend ten cents for “FERRO BOOK™ of Auto-Marine Engines, which Is a catalog and ma-
rine engine treatise combined, or write for free Ferro catalog,

THE FERRO MACHINE & FOUNDRY CO.. 111 Wade Buildiog, CLEVELAND, OHI0 10 dosiiioy o Koarried at

FAIRBANKS GRS ENGINES| | [yment

Big money in making Blocks or
Bricks. Save money on your buaild-
ings, Write for clreulars,

Frep. W, Duoxx, Mir, -
400 X, Francisco Ave, Chicago ©=

GASOLINE ENGINE DID IT.—The following [tem Is
from the Watertown (Canada) Herald: *“*A record tlme
for conuverting grain into bread has been established by
a Canadian farmer. Wheat which wag in the =heaf at
3 o'elock In the afterncon was made into 2eones bhafore
6 o'clock, When operations began, a4 wagon stoodd in the
barn with about half a load of grain in the sheaf. Besalde
it was & thresher; conpected with this was o pascline
engine. The englne was started, the sheaves were fed
into the thresher and the grain was deposited in A bin.
The power was then transferred to the cleaner and the
work of changing the newly threshed wheat into four was
quickly ecarried through, The Yanks cen do us on sky-
serapers, all right, bot when it comes to getting there
with bread and butter, the Canucks are jt.°'

__-’..H———
TURENTABLE OUTFIT NEW PIPE VIBE.—Made In single and double-swivel

typeg  which admit of instant adjostment. The swivel
use manatactured, natural or producer gus, gasoline, aieo- | | [T o4y ingle desired At the sume lnstant the pive
from 1 to 100 H, P., including stationary, portable and ma-
rine, of both two and four cyele, We send experts to make
direct connections of thess engines to pumps, compressors,
anerators, hoists, ete. Weo aré aleo headguarters for Scales,
rucks, Transmission, Valves, Hallroad, Factory and Mill
Supplies, Machine Tools, etc. Write us for catalog

THE FAIRBANKS COMPANY NEW YORK

Albany; Baltimore; Bangor, Me.; Boston; Buffalo;
artford; New Orleans; Philadelphia;
Fittsburg; Syracuse; Glasgow;
Hamburg; London; Paris.

Chapman Economizer

114 horse, but tested to 33}
B%rﬂenhabﬂ'm rated power.
: N*Tlt buy a EHhi.h enl;_:tne; 1:
2T . ny B slmples
est and

gtrong best design @ s gripped; both actlons being accomplisbed by only one
ne at the lowest aible prices; or two turns of the screw. The same principle Iz applied
t's right, we build them. in jaw vises in all sizes, for Jewelers, wood and Iren
UHAPMAN ENGINE WORKS, Marcellus, Mich, workers, ete.
T e — L R T T e ——

MaKe Your Own Light

THE FPAIRBANES-MorsE Electric Light Outfit gives plenty of good light
at & moderate cosL.

GGas, Gasoline or Kerosene Engines for all purposes, from 2 h. p. up.

Cut out complete advertisement and send to

FairbanKks, Morse @ Co.
Monroe Street, Chicago, I1l.
Please gend me {llustrated Catalogue Wo. © 49 Gasoline Engines

T amay Walknheviiasiarass sasssassesa e Py 10 TUDL ousai R K L R

b 60 T T PR T P T R P T
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POPULAR MECHANICS

WATERLOO VAPOR COOLED
GASOLINE ENGINES

The only horizontal vapor eooled :
gasoline engine in the world.

Absolutely _
frost pmo¥
and eannot §
freeze.

Fatentad
May 156, 1004

Our eatalog will tell
you all about them, also our power and sweep [eed
grinders. Send mlur

WATERLOO GASOLINE ENGINE CO.

The king of all gasoline engines.

1021 Cedar Street Waterloo, Iowa

Be Your Own Boss!

MANY MAKE 82 000.00 A YEAR. Youn have the
spama chance, Start a mall order business at home, We Lell you
how. Money coming In dally. Very good profita. Everything
furnished. Write atonce for nur"ﬁtn.rlar' n.nd FREE ga.rm ulars
P. M. KRUEGER C0., 155 Washington Street, C 1]

PLUMBING SUPPLIES™ |

DIRECT TO THE CONSUMER
AT LESS THAN WHOLESALE PRICES

Send us your estimate
and get our prices on any-
thing you may needinthe
Plumbing line. Large
margin saved on all orders

placed with us.
Any =ize order reccives careful attention. Lat-
est designs and patterns. Save the Plumber's
Prafit by buying direct from us. Bend for free il-

Central Machinery ®: Supply Co.
547-559 STATE STREET CHICAGO, ILL.

Our stock is always complete. |

lustrated catalog No. 35, All goods guaranieced.

ADVERTISING SECTION

PARADOX GAS ENGlNE

A Toy Engine run 111 ﬂlumlu.lﬂn[ nl.. Athl".h the wtilu by rubber tube t=

ordinnry gus bormer, and light gaa.

. wa loss than Ho n day for gas, 1§

rnns with an explosion st each revolu-

tion. Will not run
A% with natoral ges.

“d Air-cooled Molor

mm\nux GAS ENGINE CO. *m::m-

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

WRITE POPULAR MECHANICS

THE LARGEST

AIR-COOLED MOTOR MADE
5 HORSE POWER s,

Bore 6x6 inches.
Pleaty of cooling sum
face. No engine ewver
constructed with so few
working parts. You can
hold your hand on the
flanges after it has been
working all day.

Write for Agency.

Gasoline tank in base
or outside.

Air-Cooled Mutur Co .

[.anmng h'hcll.

BUY A GOOD
(MISSOURI) ENGINE
It's cheaper in the end. (That's

what my customera say.) My3 H. P'.
ine drives £ lnnnch. Erlm with
,  full launch outfit, shaft, propeller,
| tank, batteries, coll, plping, etc. Ko
axh'as. Everything furnished £110.
Bend for catalogue of 3 10 25 H, P,

H. LIPPERT, St. Louis, Mo.

High-grade MARINE and
AUTOMOBILE ENGINES
2 to 30 H.P. 2 and 4-cyole,
latest improvements; best ma-
terial; lowest prices. Also sell
castings, with drawings.

I State your want.

HOULE MOTOR WORKS,

B8O East 5t., Holyoke, Mans.

GOES LIKE SKTY"

MOTORS

For Marine and Vehicle Use

Williamson Moter ﬁ

For“$125.99.

GASOLINE ENGINES

G ENOUGH TO SAW WO0O0D, grind feed, and ruon all kinds of

machine:
Gillsan lh. Co., weatharrIeri-tE ursratglgg?ﬂﬂ sizes. FRE

G, EILSIJII MFG. !:ﬂ..zw Park St., Pt. Washington, Wis,

‘L'oiotrodacs our [amous

GILSON

in coldest
TRIAL.

Starte readil

13 to 60 H. P, (irsat _
Experimental Work Solicited

8-12 8. 39th St., Phila., Pa.
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o b/ New Features. -

30150, Swirg,

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” Lathes

Foot or Power

9-in. to 16-in. swing
High- @ Berew-
cutting engine
lathes, with or with-
out compound rest,’
taper,draw-in chuek,
milling and gear-cut-
ting attachments,
friction conntershaft,
metrio lead screw, ete,

Bend for catalog *B"

The Seneca Falls Mfg. Co.
102 Water St., Seneca Falls, N. Y., U, 5. A.

BALL-BEARING

Fine stone 20-1n. diam.
2-in. thick.

hipped crated.

W&i t 75 pounds.

STEEL-FRAME GRINDSTONE

Frame strong and rigid.

Price £3.50 F. 0. B. Chicago, Il

MECHANICS TOOL WORKS,

204 Dearborn Street,

CHICAGO, ILL.

MAKE YOUR OWN

CEMENT BLOCKS

BRICK, FENCE POSTS, DRAIN TILE, Etc.

We furnish the machine and instroctions.
BAYVE MONEY on your bulldings.

BIG MONEY e Wi for boostet.

The Reed Mig. Co., Box 118, Springfield, Ohlo

EASY Money to Eam

Takes No Exp-enence

T've spent 550,000 as President of the Largoest
Conereta achinery Manufactaring Company
in the World, experimenting to ﬂn thi best
of all kinds of conorete product

Bo I know, and will tell you mrmhn'll;- ir R
you'll write me a postal card, just how you [
can start your own (oncrete Business AT °
ONCE and make as much or more than

100%, PROFITS .

Il back you with all cor resources_ g A
and help yom 5--~1'.—'-;-tmll '-’- Fite fne ’I
sk me oot making Miricle Oonerets
Hell F'1i‘4-|'.-||r]"||_1 HBells 51 1,55 or
nla,mra;hrfq'-[ wita only half that 1o

mike. Writs I:I.D'i'l' for Free Concrete
Soewer Pipe Book,

Cl. U. MIRACLE —
Prm" iracle Pressed Btone Oo.
67 Wilder Btreet, Minneapolis, Minmn.

LATHES

9 to I3 inch Swing

List price, #8500 and up accord-
ing to sizé. When ready to boy
send for Lathe Oatalog and prices

W.F. & John Barneas Co.
1 Ruby 8t., ¢ : RockPford TIL

GABOLINE ENGINE BTARTER.—A recent Invention
makes the ordinary single cylinder gas engine zelf-starting.
High prezsure gases generated by the explosion are stored

fn a tank and WII'E'II I1|1-F'mtﬂl nﬂ' utﬂimﬂ to "M:rrk a rack
nnd pinion on the engine shaft by means of a piston and
vertleal cylindes.

CEMENT BLOCK sm
MACHINE 100, BLOCKS

MOLDS for Olsterns, Silos, Fence
Posta, Drain Tile. Write today for par-
ticulars, A D MACEAY & 0.,

B Washington 8t., Chicago, Ill. '

Gas and Gasoline Engine and
Motor Castings 1 to 16 H.P.

Bicycle, Auto, Marine and Stationary Booklet on request
We sell blue print drawlngs of either 2 or 4 cycle type

THE GEBHARDT MOTOR CO.
2930 Hancock St., Philadelphia, Pa.
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and conditions,
its preparation.

NOW $19.80 -

mention this paper.
speclal price of
satisfactory.

the public in the extraordinary
School.

PARTIAL LIST OF CONTENTS

Frinciplea of Heat—Chemistry—HRBollers—Calorimeters—Steam Pumps—Fleva-
tors. Steam Engines—Staam Fngine Indicators—Valve Gears—Therm Damics—
The Steam Turbinse—Refrigeration—Ammonia Compression System an
tlon System—Gas and Oil Enﬁrln.a.n. Marins Bollars—Marine Englnes—Condensers—

ers and Enginea—Valve Motiona—Ty
tives—Alr Brakes—Auntomoblles, Machins Shop Work—The Lathe—The Planer—The
Shaper—Ventilalon—Heating—Mechanical Drawing—Alr Compressors, Theory of
Dynamo—Electric Machinery—IHrect Carrent Motors, Electric Wirlog—FElectric

Navigation—Locomotive Bol

Ball Wirlng—Electric Lighting—Storage Batteries,

AMERIGAN SGHOOL OF GORRESPONDENGE
GHIGAGO
Mention Popular Mochanies, March, 1907

ities and especially prepared for Home Study, after a careful study of shop needs
Years of experience in shop, laboratory and elass room required in
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.
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 timo to
acquire the fundamental principles of Engineering. :

We will send you the entire set, exprezs prepald, for five days free examination if vou
Pay us £2 down and $2 a month thereafter until youn have paid the
19.80, if you keep the books. We send for them at our expense if not

The only reason we offer the {“j'[l‘L(]PEDIA of ENGINEERING so0 cheaply iz to intereat
advantagesa
A 200-page handbook sent free on request If you mention this paper.

361

g —TREE FOR INSPECTION-

Five volumes, 2,500 pages, fully in-
dexed, size of page T7x10 inches,
bound in three-quarters red moroeco
leather. Over 2,000 full-page plates,
diagrams, sections, tables, formule,
ete. Written by the foremost author-

Complete

REGULARLY $30.0

offered by the regular courses of the Amerlean

Just the set of hooks for the

Engineer, Doller-Maker, Ma-
Absorp- chinist, Tool Maker, Pattern-
Maker, Bheet Metal Worker,

8 of Locomo-
Gas  FEogineer, and persons
roming in contact directly or

indirectly with machinery.

THE MIETZ & WEISS

OILxGAS ENGINES

Stationary,1%4 to 80 H. P.
Marine, 144 to 100 H, P.
GENERATOR SETS, PUMPS,
HOISTS, ETc.

A. MIETZ, 320 York.*™

B. F. BARNLES®
ELEVEN-INCH SCREW
CUTTING LATHE

For foot or power as wanted, Has

power cross feed and compound

reat. A strictly high-grade mod-

o _ern tool, We ala-ainiﬁ a Sinch

- e latlwe, Degeriptive ecircolars of
T latho npon reguest.

! ; = B. F. BARNES CO.. Rockford. I

TOOLS FOR ALL TRADES

AT WHOLESALE PRICES
(BY MAIL ONLY)

Starrett's Combination Square (4 inches)

ni Hardened blade grado-
Uonveor — ated with beavy figures
Depth Gauge mﬁ: both ways; guar-
For a Mitre Hegular price 75 cants,
it is Perfect aﬁrggﬂw:tpﬂ?]iﬂrmagi
Unequaled for
Squaring Merlises 50 cents
Offer good until April 1, only.

(S0ld only by mail.) We guarantes to Bave you money
omany tonl, Wrelte for prices and catalogue,

RUDOLPH HARDWARE COMPANY
Dept. C, Smithfleld St PITTSBURG, PA.

O B s e e

The Roe Plumb and Level

Price $1.00 and $1.25 each, postpald
KRALURND’S
PATENT
ATTACHMERT
for TWO-FOOT
RULES

By mall, 50 cts. sach.
Owners and Manufactorers:

THE EDEN SPECIALTY CO. J
9541 Third Ave., Brooklyn, N. Y.

e —

FOOT and POWE

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

SHEPARD LATHE CO.

Al181 W, 24 St., Cincinnati, Ohio

REVERSIBLE
MARINE ENGINES

1 to 30 H. P.
B Send for Catalog., Prices right.

TERMAAT & MONAHAN CO.
Oshkosh, Wis.
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The Brand “OHIOQ?” piiomione tootisen
STERLING QUALITY

“OHIO" Tools ars cor-
rectly construeted from su-
perior quality tool steel l’f.
men trained In this busl-
pess, They are tempered
by the most improved pro-
cass, which insureg uni- |
formity and correet- 5
ness of temper.

Every Tool Covered by a Broad Guarantee

WE MANUFACTURE Planes, both Iron and Wood, Chisels, Gouges, |
gmwlngﬁlgnlvﬂ. Auger Bits, Spoke Shaves, Bench and Hand
CreEw s, r 48

Il you cannot securs “0OHIO™ Tools at your dealer's, write us.
Hlustrated Catalogus No. P sent on requess,

OHIO TOOL COMPANY, Columbus, Ohio
= ‘
“HOW TO REMEMBER"

Sent Fres to Headers of this Poblication

o T If you want your battery to furnish the
L 7o 7 A kind of sparks that get all possible power
o - IH out of your motor car or hoat, install an
| g vsiel AYFLE BATTERY CHARGER., A dynamo

R ':|| i right on your enr that keaps the batiaries
e s i alwnys full and ready to furnish s strong,

i ¢ gure current.  Write todsy for information

— - e e —— o

2 You are no greater intellectually than
¥OUr MEMOryY. Easy, incxpensive. Increascs
LS . income; gives rendy memory for faces, names,
SUCCESS == hhml_lu'ﬂﬂ d:'_.lih. studies, conversation; develaps will,
poiiic speaking, pereaonality. Send for Free RBooklet.

Dickson Memory School,” 705 Kimball Hail, Chicago

v rersror —gmmmm || [DRAFTING 33557 §15.00

THE DAYTON ELECTRICAL MFG. CO., 179 St. Clair St., Dayton, 0.

YOUR TROUBLES? R s ey :
zard ‘ourse tha you for a paying positi
A “Wi " Tubular in n few weeks—Arranged for the beginner, pfﬂ.ﬂivﬁl eunugﬁ
Does I for the engineer—Information 7

T AMERICAN DRAFTING COMPARY, P. 0. Box 157, NEW YORK CITY

' R RORSH o SEE-SAW Rt

corroding hrass fnbe.
DAT® AUG.| D08 UNIQUE

For Winter Evenings
And All the Year—For ONE or TWO

SOLD DIRECT TO USER
Write Today for Circular

I
EDWIN D, SMITH, 241 Fourth Ave., Pittsburg, Pa.

ELECTRICAL SUPPLIES
FOR AMATEURS

We make a specialty of furnishing supplies for experis
mental work. Our new catalogue is the largest and finest
published. Send for it.

THE BRIDMAR CO, (Dept. 8)
706 Mer, Loan & Trust Bldg. CHICAGOD, ILL.

GENUINE "ARMSTRONG .,STOCK AND DIES

are made only by

THE. ARMSTRONG MFG. CO.

BRIDGEPORT, CONN.

All brass serews.
Friction, Belt or
Governor drive.

Brush-holders removed

without loosening serows,

All parts polishied brass.

Contact and Jomp Spark. ;

A TRIAL WILL CONVIROE TOU. MoM populer and ssilafrtery Magnelc o tha

msrkst. Price a8 poyuler s meckine  Governer dos sway with Bablerios snd Bwliche
HERCULES ELECTRIC & MF&. C0., INDIANATOLIS, IND,

0 DAYE' FREE TRIAL. 724 Langsdale Ave.

“CRISTOLINE*

Applied to lulli‘r bright metal surface wilk ara'rnnt tarnish
or corrosion, g8 on Engines, Machinery, Guns, Tools, or
Flatad Ware, or gonds for exhibition. Succdssfully nsed on
Automobiles, Hicyeles or Carrlages, both on the metal or var-
nished parts. Invisibla, waterproof, easily applied.

Dealers, or large sample by mail for 30 centa.

CHAS. A. G. WINTHER
170 Summer Street BOSTON, MASS,

New York Office, 139 Centre St. Chicago Store, 23 South Canal St.
This tool, f ch it certainly is, bines i
A S OKDERINGRON i e sy the ighetpossibie lcincy, ad

portability that permits of its being carried to, and used
in most awkwa.rﬁnd inaccessible places. May we mail
you a little soon-over booklet, that will post you on its
surpassing advantages?

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

PRl e n Ui asdlimm e icTazs Y ashwmlas
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let, ete.,

Kombination Kit”

Greatest Inventlon of the .
Concoeded by all who soe it to ba
the best thing of its kKind now on
the market. 15 Tools and
ne Pair Handles for all.
Made of tool steel, drop-forged,
highly finisbed and warranted.
Fach tool complete within ftself
and 10 to 11 inches In length
£10 worth of tools for S50 per
aot, prepaid. Salesmen wanted.
FPhenomenal inducements to live
men. Write for {linstrated book-

KOETH MFG. CO.

108 Broadway Bufialo, N.Y.

“Koeth’s

A LEVEL ATTACHMENT ,;

how much your work |s ont of level. Sent postpaid
with complete instructions to any address.
Frice 35 cents,

WM, LOEVEN, Patentee and Mfr,

|

POCKET

Battery Ammeter

0 to 30 Amperes
Indicates in any position and in
either direction of current.
In testing single cells, the cord 18
not necessary.

Price S'SI.-:SG
ELDREDGE ELEC. MANUFACTURING CO.,
Springfield, Mass.
_-w

| 1253 N. Halsted St., CHICAGO I FULTON BUILDING,

e e T e s N A I < A e
For the Steel Square Not guess work
A gimpls but handy tool for earpentera, bricklay- ACCURACY with a patented

* ers, machinists, structural iron workers, and in fact LEMON MEASURING-CALIPER
anybody working in a mechanical line. The attach- Meets the requirements of and exceeds
ment replaces the level entirely, and tells instantly the Hmits of all other calipers. Iluml
instroment for reaching over and measaring Inside of
reinforced edges or heavy 1ims, Sold Direct—

Ask for Description and Price.

THE WEST MF(G. C0., Columbus, 0.

—T‘I"T*T'r'r”'!"r:rff:l'[--un_ 4889 West 15th Street Naote— t have a Patented Arbicle
CHICAGO ' (v .!nl}:!:clir;;::,r'armn, write us.) h

THe Prace o Buy MacHinisTsTooLs

To Introduce my

HAND BOOK FOR APPRENTICED MACHINISTS
CoxTeENTs!—Care of Machines, Tools and Work,

M OTOR CYCLES Reading DHWHI%H*EF%EJH:ulﬁLL:—:gE it::lt Centers, Etc,
i Castingy, w2200 HAND BOOK OF PRACTICAL MECHANICS

Best book of the kind published. Price $1.25, postpald
w. HOFFMAN Sand for ecirealar of oar Apprenticed Machinist Tool Set.

Launch and Motor Works J. A. BARKER

PITTSBURG, PA.

A MOTOR-CYCLE OR LAUNCH

nt BMALL COST by neing one af
our Attachable Outfits. A com-

lete line of Finished Motors and with No, 2 Morse Taper Shank permits an

ugh Castings for Bicyele, Auto-
Marine or Stationary. Send
stamp for catalogue.

STEFFEY MFG. CO.
Girard Ave. & 30th 5¢., Philsdelphia

12-Inch Wood Lathe, $18.75

114 inch Eteel Head Spindles rans in full babhited bearings. 1 inch
Eteal Tail Bpindlg feeds quick and locks fight. Spur and Pivot Centers

used instead. 3 Step Pulleys 2 5-8, 4 and
wide, 8 jnch Slotted Face Plate.—Long and Short Kests.  Bottoms are
:hueﬂ in jigs insuring absolute alignment. Weight 125 Ihe. Can ship

nocked down as castings at 4th class, Will send to responsible parties
on ten days trial. A frst-class, well-made Tool for work within its range.

Mada by WESTERN TOOL CO., Lansing, Mich.

tool with same Shank o be
1-2 inch Diametar, 2 1-4 inch

i T CAN FRANCE, GERMANY
SPECIAL Eﬁ%ﬁzﬁﬂ"éﬁ‘ﬁn STATES, CANADA, .
OFFER aaw e D '

PATENTS
PENDING

FOR THE NEXT THIRTY (30) DAYS ¥ offer readers

MECHANIOS ONE OF OUR WRENCHES, made with extra fine finish, ata bEI-L -ial price of
65 CENTS each, postpaid to any address. We make this offer in urm_‘r to introduce the
“Hawhkeye™ Wrench to new readers who are not aguainted with s merlts.

Bolts before and
after using the
Hawke}e . . i

Our wrench has mor2 §
uses than any other
wrench made,and can
be used as a plpe
wrench, thread cutler,
or nut wrench. FUI’|

cutting threads it has

(irder mow or you The Hnwkere wtench Cn.. H“m“mwn' Inwa 3 different dies.

: may be late
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HOW TO GET GOOD IGNITION in GAS and
GASOLINE ENGINES

Did you ever stop to think where the heat energy comes from that
appears between the sparking points in an engine cylinder? This
heat ignites the mixture, juost as you might apply a mateh to a pils
of gunpowder. Its source is the battery, while the spark
cnil gathers it up and hands it along.

This is why you must use & good, strong battery, one that does
not run down or dry out, but is always there with full voltage to pro-
duce a bright, hot spark. Some batteries, “dry" batteries for in-
stance, do very well at the start, but soon sink down so that thaey
won't Beep the engine ronning without a stop for half an hour.

THE GLADSTONE LALANDE BATTERY
gives full voltage and current for ita rated life. It will run an en-
gine longer for a Dollar than any other. If it does not, yon
gat your money back, Ask your dealer to show you a Gladstone
mtt’arr r.'lhd Spt:;r%:tlgntiifr E;He to us. Also ask for Booklet *E,™

# very importan kil o tlery fit the Spark Coll, so do
fail to mention what make of Coil ymi have uue-g. . m

THE BATTERY SUPPLIES C0. (Inc.), NEWARE, N. J.

NGRAYINGS MADE TO ILLUSTRATE CIRCULARS,
 CATALOGUES, OR ADVERTISEMENTS,
i ’ Clean, bright, showy, oute—bringing out details

perfectly. Our prices ars reasonable, all work
_ @gusranteed—Ilet us figure on your job. .". ..

WRITE FOR BAMPLES

ACME ENGRAVING CO.

157 Washington St . Chicago

THE OLD RELIABLE

JESSOP STEEL
IS YET ON TOP AND THE VERY BEST FOR ALL FINE TOOLS
WILLIAM JESSOP & SONS, LIMITED
81 JOHN STREET, NEW YORK

WE MANUFACTURE TO ORDER AUTOMOBILE
HEATER. — Enclosed

DlES TOOLS AND Floar I Fod A automobiles may  be
» Al ey Aegiste kept warm and com-
AUTOMATIC \JACHINES e
the deviese h illas-

ALSO HAHDWAHE EPEGU«LTIES e deviee hers n

trated, which consigis
of A sheet-metnl

AND PATENTED NOVELTIES Heaten : heater sorrounding
ESTIMATES FURNISHED ON EXPERT : :':7—::@5 The SEianst Digm sy
MODEL WORK, SBEND DRAWING OR Pipe carry. the. Frarmi  afy
SAMPLE. up throngh the reg-

Ister. One of the advantages of this system 18 that frezh

(Z{olel AN -Gl -l S N IR gelo Y R | air i= brought Into the car, assisting materlally in the
| ventllation of the little house—a matter of no small
-
Stamping & T ool Co. T
A LUCKY MISTAKE.—When the telephone hell of J.

moment,
. 1
DEP. C LA CROSSE, Wis. V. Boyer, of Marion, Ohfo, was rung by mistake, Mr.

Hl.'!}l.’l‘, awakened h."" the contimaed pﬂa‘ﬁ. :ﬁ“'ﬂd his honse

on fire and his wife and daughter ooconsclous from the
ot o Dynamo = Motor $3.50

smoke,
Perfect, Develop and Manufacture [A Dynamo and Motor in One]
YOUR IMVENTION. ALL MODERM FACILITIES R As a dynamo it will light four B-c.p.
ARE OURS, AND WE ARE AT YOUR SERVICE. ~w- lamps easily; operate induction coils;
WE EMPLOY EXPERT MECHANICS ON ! gf;ﬁ: &T@Eg&ﬂﬂiﬂﬂidmﬁmﬁﬁuﬂmg
i 5 I will opera

fpecialties, Dies, Punch [Dork and Models eewing machino, jewelers' rllnt.llnzu1|I Emany
BEND US YOUR DRAWING OF MODEL AND wheel, circular saw, advertlsing devices,

WE WILL SUBMIT OUR LOWEST PRICE “ﬁ:&%:ﬁﬂﬂlﬁﬁmﬁiﬂfﬁﬂ i
MONARCH TOOL COMPANY B A 1150 e makr at & Botary See T

124 Opera Place, CINCINNATI, 0. for new catalog,
ARROW ELECTRIC CO., 103 5. Canal St., Chicage, Il

THE AMERICAN COMBINED LEVEL AND GRADE FINDER

All progressive and up-to-date Mechunics, Mackinists, Carpenters, Bricklayers, Masona, Plumbers, Millwrights,
Sﬂmt“‘i“ ﬁltug‘ﬁther N'Ew Road Supervisors, Trrtt Foremen, Sarveyors, Architects, Civil Engineers and others will find this sn ]]f‘.l]ls—
FENSABLE INVENTION. A CIVIL ERGINEER THAT YOU MAY HAVE WITH T0O AT ALL TIMES,
The Most Practicable, Durable and Convenlent Instrument of the Day
Tn addition T.unrd.hlu.r,' mechanical work the Americnn Combined Level and Grada Finder will prove sarviesabla to nll forme of prading, Inving

out ropds, Inndscape gardening, placing of pipes for drainage, getting fall of water, getling e e e

rade of hills for antomobilists, eutting of rafters, laying off and Iumlinﬁfbuilmngl. gntting T e o S e
Ee]ght of any obiject, ete. AGENTS WANTED ON LIBERAL TERMS., AFFPLY AT ONCE TO

EDWARD HELBRB, Railreoad, Pa., Manufacturer

“Rich Spark” Plug r..seeteni - PRICE .

CoMPLETE ELEcTREI0 LiGET FrLamTs. CIECULARS FRER.
Richardson Engineering Co,, - -  Riverside Place, Hartford, Conn.

-

TRYCUR



I8 For Owners, Operators and Repairmen
zg! = Giving complete instruetion in the eare, construetion and opera-
E;E g tion of all types of motor ears. Fully illustrated. Price $2 post-
22| ™\ | paid to any address, Money retunded if not satisfactory. Order
35; ?F today. Catalog of machinists’ books free.

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

Btarts and runa
"‘ micall eogt 17 altaching he GAS ENGINES WITHOUT BATTERIES

Frie 2 h. p. Fower Outfit No other machine can do it suecesstully for
Thiz includes all parts by which kxl’ﬂru.,lru I patents owned by us. Nao

{5 e
B W anvone can eazlly make a powe twist motion in our drive. No belt or
§ Torene v I -4 IH'-'Jli]Jnt{E'-\:-al.rj No batte rliu-lvrhnt LT

B Tor make and bresk or jnmp- ApaTi.
¥ Waterand dust-proof. Fully gusrantead.

*MOTSINGER DEVICE MEG. C..
128 Main Bt., Pendlston, Ind., U.B. A.

Jump Spark Coils

FOR ALL PURPOSES
Sinlie , Double, Triple and Quad-
for .‘:»taﬂnn.u} Englnes and

N Blcycle a” Motorcycle | "i.. g Motsinger Auto-Sparker

ful, durable motorcycle.
il Welght 48 1bs, Bolts to frame.
¥ Epeed 2 to 30 miles an hour, A hill

clmber. Hundreds in use. send
a.mmjl for outfit catalogue,

Motorcycle Equlmmtﬂm. 60 Lake §1., Hammondsport, N. Y.

“Quick Action”

g  IGNITING DYNAMOS and
‘j; MAGNETOS :
youl! ‘L The Most Reliable Sparkers on the (i peosysifioton o ottt o

-;b.| Market. et
: Take the Place of Batteries . THE HH“E&% Ef:ﬂmﬂ MFG. C0.

Autnml:-bl.]aa. Guaranteed ln every
particular. Fine Vibrator,

T Golden State Limited | | #/9er Agems Wanted
==—"To CALIFORNIA=— | | ( IO\ 555870 t0 $27
| [\ i B 67 to $12

' Eu!ﬂ\-kﬂﬂ d.g-:-a ;
els, gﬂndnnnn new 33 tﬂ' 8
Great F Factory Clearing Sale.

We Ship on Approval wiken’ @ cont

) d.'eEm- ﬂm* the frei ht a.m‘l a.llun
3= & FRE RIAL.

" t-ar—hmku.sundriu ete,
lul.f usual prices. Do not buy tll

; 1 get our catal Hrite af once
BEAD CYCLE GO., Dept.y 108 Chicago

TOR CYCILEI
$ll-0 MOTOR CYCLE

Wa have the larpert line of Now and
Uzed Motor Cycles, Parts and Supplies
in the country, st the lowsst prices. I

Evary machine guaranteed. & A
the largest and only exclusive Motor
Cyele house in the world. Send for
our 1207 Catalog. Hepairs a BEpecialty.

HARRY R. GEER CO.,
5t. Louis, Mo.

Send name and address for beautifully illastrated descriptive hooklel,

JOHN SEBASTIAN
Pass'r Traffic Mgr. Rock Izland Lines
CHICAGO

MANSIJN MOTORGYGLE axo ATTAGHMENTS

THOROUGHLY RELIABLE |
Adapted for Pleasure and Utlllty‘

Will run faster than an anto and cost of mmaintenance ‘

S i,

a trifie.

y GELIVERY ATTACHMENT in daily use by leading business t
| B J houses—A TIME AND MONEY SAVER. B

SIMPLICITY OF CONSTRUGTION AND FINISH UNEXCELLED.  WRITE FOR CATALOGUE

Fowler-Manson-Sherman Cycle Mfg. Co.

Clinton and Fulton Streets, CHICAGO, ILL.
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POPULAR MECHANICS

Established 14 years.

ADVERTISING

AUTOMOBILES $100AND UP

We will mall our large Ilustrated Bargain Shest of now and alightly used Automoblles of
receélpt of your name and address.
than 5 Avtomobiles offered as low as §100.

SECTION

This gheet shows accurate pboiograpoic views of more
Write plainly to

Inc.
601-603-605 Madison Street, CHICAGO, ILL

August 15, |
1506

Will wash vehicles perfectly. 5
| Quickly attached to hose, Wil not 'q" H‘
."*' serateh varnish. No cold, wet hands
i —BooRLET FREE.
;' Aridrey Vehlcle Washer Co.
14 D Maln 8t ., Rocheaster, N, ¥, i

""KNIPE'" Pat.

BALL BEARINGS

For light and medium weight.

Thrust or weight, or both.

1-4 inch shaft and up.

No fitting, just push them on.

10 cts. in stamps for samples.
PRESSED STEEL MFG. CO., 515 The Bourse, Phila., Pa.

PATENTED ARTICLES
MANUFACTURED FOR INVENTORS

In any quantities from one to ten thonsand, Send sketeh or
model for estimates. Inventions developed., Models made, |
Terms abeolutely the lowest. Prompt Delivery.

Murray Engineering Company
3010 K Street Washington, D. C.

o« Lincoln’s Famous Saying |

“You can fool some of the people all of the time and all of
the peopls some of the tiwe, but you cannot fool all of the
peopls all of the time™ applies extremely well to ignition ap-
paratus for automoblles and motor boats.

If you use o SPLITDORF SPARK COIL you will not be
fooled, It is used by the great majority of motorists and
they ail swear by It.

C. C. SPLITDORF,
Ask

17-27 Vandewater 5t., New York.
Dept. M for calalog.

GEARS, all GEARS, nothing but GEARS

Treatico on BEARS 4 potter

Treatize on
Cribalog on Reqguiest

Philadelphia GEAR Works, Inc.
123 N. Tth Philadelphia, Pa.

PATENTS

That PROTECT and PAY

Write at onea for the booklet ** Information for Invetors and
Meachanice," and for our Special Offer to our Firss Client in
each community. Enclose 2 cents for postage,

STERLING P, BUCK LAW & PATENT CO.
210 E Street N. W. WASHINGTON, I, O,

@ 0raatest of all Selssers A

i !I 1E, Harmmer
e el

f 18, Panknife

A 14 Class Cutler

4 AND EVERY TOOL
PRAGTICAL |,
T mane amme

i, . Class Breaios
8. Mail Fils g 15. Class Breakar

. Screw Driver 16, Marking Wheal

2. Buttonhole Scissor il Cartridge Extréctos

8, Gasplps Tong 10 Cigar Box Oponer

17 Ink Eraser
& Cigar Cutter

B Wirs Cuther 8., Staracefo

% EXCELLENT

) HANDILR

THAN A
KMIFE

! ; Made of st quality of stesl--Tins work-
; aly finished. Mickel plated. Ful
up in slagant leather shaath

1:} Posipald upen réecelot of %1.00

WM. C. HOCKING & CO., 152 Lake St., Chicago

4
frmanihip.-ni

The Edizon Eleetrle Illunminating Co., of Brooklyn, 340
IPear] 8t.. requests manofacturers 10 wiall latest eatalogues
for the Murehasing Department files,

Let Us Act As Your Factory

We have oneof the bestequipped shops in the United States
and can turn out your work for you cheaper than
posaibly da it youraelf,

ou can
Send drawings or models for estl-
mates on dies, tgols and manufaciure of your article in
quantities.

Metal Specialties Manufacturing Co.
16«24 W. Randolph St.,, Chicago,U. S. A

KEUFFEL & ESSER COMPANY

OF NEW YORK

111 East MNadison Street

DRAWING I‘IATER[AI__._S'
SURVEYING INSTRUMENTS

Chicago

Write for particulars about our new [echanics
Steel Tape Rule.

Pleasc
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ADVERTISING SECTION

—FREE FOR INSPECTION

New Edition; Right up-to-date

You have FIVE days to thoroughly examins the
books in your own homse,

Cyclopedia of
Applied Electricity

Five large volumes—2,500 pages—2,000 full page plates—size of page Tx10 inches—
bound in three-gquarters red moroceo leather, folly indexed, Diagrams, Descriptions,
Formulae, Sectionz, Tables—supplemented by practical test questions —prepared espe-
cially for practical men who have no knowledge of advanced mathematics by such noted
authorities as F. B. Crocker of Columbus University and the Crocker Wheeler Company,

POPULAR MECHANICS

REGULAR PRICE $30.00

and $
muk.-s, notify us and we will order them back, paying all expense.

AMONG "I'I-IE CHAPTERS

Magnetism, Measurements “1]‘1]]%' Telegraphy, Di-
rect Current Lynamos and Motors, Klectric Lighting,
Hailway Power and Lighting, Arc Lamp Development,
Electrical Construction, Management of Dynamos and
Motors, 'ower SBtation, Altumatiug Current Machinery,
I'owar 'h"l-llll:nlﬂs‘:ul:l Telephone, including Common Bat-
tery System, Automatie Telephone and
graphy.

ireless Tole-

AMERICAN SCHOOL OF CORRESPONDENCE

CHICAGO
Montion Popular Mechanles, March, 1807

Prof. Esty, Head of the Department of Eleetricity Lehigh University, and others.

On your request if you mention this magazine we will gend the complete set to you
by prepaid express. Look the books over for five days. If satisfactory send us $2.00
2,00 each month thereaiter until the special price of $19.580 iz paid.

SPECIAL 30 DAYS, $19.80

If you do not wish to keep

The only reason we offer the books so
cheaply is to interest the public in the ex=
traordinary advantages offered by the regu-
lar courses of the American School. A 200-
page handbook sent free on request if you
mention this paper.

INVENTORS FINANCIALLY UNABLE
TO APPLY FOR A PATENT

for the prcm:tlun nt their ideas can receive assistance that
11 aid them by addresaing

CHARLES S. CLAGETT, Patent Draftsman
Fll'tfu Years' Experieace I8 Nassau 5t., NEW YORK CITY

ing? *

INVEN

BROWN, Patent Attorney,

lained FREE. CHESTER W.
F Street, Washington, I, .

SLIDING FURNITURE SHOES

Do not wear holes in carpets mor seratch floors as
casters do,. Write today for particulars and OFFER
TO AGENTS.

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

‘HOW AND WHAT TO INVENT"
l.l:l.d Y“HOW TO OHTAIN PATENTS"

Do you know that you have them?
Your ideas may bring you a fors
tune if properly protected,

Patent What You Invent

New book telling what to Inventand how
to obtaln a Patent; sent FREE.,

$1,000,000 offered for one in-
vention

h::{rﬁnﬂ s}mt.ch for fres report as to patent-
ability.

Patent obtained or fee {nturnud.
Patents advertised, for sale, free,

CHANDLEE & WOODWARD

Patent Attorneys
855 F Btreet WASHINGTON, D. 0.

CASH SALARY =i o

thediﬂh Send for coptract: we mean business and fumush
best references. G. H. BIGLER €0, X 354, SBpriagield, DL

“Thoughts That Pay”

PATENTS

illustrated and deseribed,

GUARANTEED. PATENTS SECURED OR FEE RETURNED,
Send model or sketch for free report as to Patentability. Send
for finest publications ever issued for free distribution “HOW TO
OBTAIN A PATENT", with 100 MECHANICA".
and “WHAT TO INVENT", containing valuable LIST OF INVENTIONS WANTED.

ONE MILLION DOLLARS

MOVEMENTS

offered for one invention. #$16,000 for others, Patents
ndvertised free in “WORLD'S PROGRESS,” Copy free,

EVANS, WILKENS & CO.

MNew York Offices:
132 Nassau Street, New York, N. Y.

Main Offices: 615 F Street N. W.,
Washington, D. C.
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EVERY INVENTOR P T L

Yalouble Book on Patents FREE. Tells how tosecars
Who Wants to know

them at low cost, to soll
In 'I'H:I: fngwfmﬂ};. E?:'w H“ucha.ua %:ﬁnﬁ:'%?nr}t:’t it:
o I.ﬂ.tﬂrm."-
1. What are the most profitable
inventions,

valuabla to I ViEm b f M -Making Patent
ton PKEW BOOE FREE tb )l who wiiaking Pa

ﬂ*HEAHA & BROCK, Patent Attys.,
@18 F. STREET. WASHINGTON, D. €.

2. How to perfect inventioms,

3. The first step to take in
| getting a patent,

PATENT FOR SALE, oo ot mvon wo
M. L. BDT[‘.‘._‘E, Carroll, Iowa.

4. How to protect himself from
parties who might steal his
invention before he can get a

patent

25,000 MEN WILL BE EMPLOYED AT s

MONTHLY GA RY PATYMENTS

THE GREAT STEEL CITY

will be one of the manufactoring centers of the world, Now
is your chance. Best business and residence lots §125 to
#£300. Will more than doubls in 6 months.

APPERSON & VALLETTE
8 DEARBORN STREET CHICAGO

" TYPEWRITER BARGAINS

All Standard Makes, 15 to£05. Mot of
thess maczhines have heen 1:||‘.||].' slightly
used—are good as mew, Ehipped on ap-
proval. Don's buy & Typewriter before
writing ns. We will give you the bost type-
writer bargainsthat ean be offered. Address

: . McLAUGHLIN TYPEWRITER
EXCHANGE
207 N. Dth Slu St. Louls, Mo.

Lights-Heats-Gooks

P\ (as Lamp makes lnd burns its own gas, Light
equal to electricity. Heater will heat any room
in zeroweather. oker will cook anything. All
threeata cost of leper day, Retail price $2.00
AGENTS N5UEre:
BOOKLET
giving wholesale prices and how to become a salesman
and make big money., Ezelasive {-rritary to busilers,

Monarch Co., 123 Liberty §t., N. Y.

MONEY MADE EASILY

Agents find it essy making a comfortable income selling

CANTON

i PHOTO KNIVES
e Y OF QUALATY

Bladas are forged from razor steal. Every knife is guaranteod.
Wa place yoar photo, name or emblem under transparent handls.

5. How to find out what patents
have been granted on inven-
tions like his, or intended
for the same purpose.

6. How much it costs to get a
patent,

7. How long it takes to get a
patent,

8. What protection a patent is,

8. How he can sell his patent
after he obtains 1t

10. How to handle his patent to
get the most money uvut of it,

. Where and at what expemse he
can have working drawings made
of his invention,

Where and at what expense he
can have models or experi-
mental machines made,

should send his questions to

POPULAR MECHANICS PATENT

BUREALU,

EXCLUSIVE TERRITORY TO AGENTS.
Write us for terms and photos today

e

ATEN'I' PROTECT YOUR IDEAS

=——————— N0 FATENT, N0 FEE,

Patent Advertlsed FREE.

Journal Bldg. = =«  Chicago, IIL 885 Fourteenth St, WASHINGTON, D, C.

Branches at Chicago, Cleveland, Detroit.

CARTON CUTLERY_COMPASY, 1294 West 10th Street, CAKTON, 0Bl0
Send for INVENTOR'S PRIMER,
MILO B. STEVENS & CO., ™™
Plegse Hmunnl Popular Mechanics
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SECURED PROMPTLY and with special
PATENTS e o et ritocion o1t
Invention.

HAND 200K 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, Caveats, Trade Marks, Copyrights, Validity Reports, Interference Contests
Patent Suits Conducted in All States

REFERENCES:—{ilobe Machine and Stamping Co., Murray Engineering Co., Morgan Machine and Engineering Co.,
Berkshire Spaclalty Co., Stewart Window Bhade ('o., Macon Shear Co., Acmo Cmmp]{ Co, L ilpuumtt Fencil Co., Salisbur
Tire Assoclation of Ameriea, Oakes Manufacturing Co., By-Products Co., Alabama Brewing Co., National Offset Co,, Amf:
septic Bupply Co., Richmond Electrie Co., Railway Surface Contact Supplies Co., National Electrle Works.

Mr. Parker on November 1, 1903, after having besn a member of the Exam[ninia{‘:urps of the U, 8. Patent Office for
over live years, resigned his position as Examiner to take up the practice of Patent Law.

Address 210 Dietz Building WASHINGTON, D. C.

Mako PATENTS

Yo"r Mon ‘y Careful attention given to the prozecution of business befors

the patant office. Patents procured and no attorney fee called

"E for until patent is nllowed. (23 years experlence.) Write
for “Inventor's Guide.”  Address

FranKklin H. Hough

Fortunes are belng made by those who know how,

when and where to Invest. Atlantic Buildin Washington,D. C,
It s our business to know a Investment. Those g ¢ = —

who have followed our advice have made money. EL Booklet “_F

Last May we advised the purchase of Mohawk Min- I.ET “E s plaining how|

Imtsml}t at mcu.t Ithianln% sglnm at shﬂ-ﬁl Aﬁ‘n‘ﬁ Y““ﬂ P ATE.T mailed FREE.|

vestment then of #500 in 1, shares made a pro Fifteen years

£19,000, or 3,500 per cent In 6 months, At one time Experience.

Mohawk sold at 10c. We recommended 8llver Pick Patent Sales exclusively, If you have @ |

when It was selling at 27 eents. It sold later at $2.15. PATENT for sale, call on, or write

Another stock we recommended advaneed 100 per WILLIAM E. HOYT

cent In less than 30 days. We now recommend Ne- "

vada Star at 12¢.  Buy i, and buy all you ean afford PATENT SALES SPECIALIST

to carry., We have carefully investigated this and 290 J Broadway, MNew York City | i

wa do not believe thatyou will ever have & better
chanee to make a large fortane from a small begloaing tham
right now in the stock of the

Nevada Star Mining Co.

At |12 Cents per Share.

bt mﬁaﬂ“ ,L'im'ad e n;ﬂtug i stn.t:& in this W f th lue of th
ava conslder o Fren o aglive you PrROOF of the money value of the
comntry., Greenwater, Maggie Creek, Eullfrog, Gold- : rOCITS, — r

field and Tonopah districts are booming, Now is Four patents wo p L. & L.

tima to buy for large profits before prices go up on tha®
jump, Buy Nevada Star at once. The allotment offered
at 12c 18 small, and will no doubt be enapped up qtut:‘rlﬁi

==
as the prospects seem good to make 100 per cent p
or mors within 8 days. Instalment payments if ew 0r aws re es
desired. A few dollars a month may start you on the

road to a fortune. Send for free jllustrated Nevada
prospactos and full Information, for your corporation. %100 covers all fees for any capi-

talization up to $25,000. Wa also secure copyrights, reg-
F.A. MEIDINGER, President I Ister trade-marks and labels and Gﬂliﬂﬂ-ﬂ&hg .

461 Gaff Bidg. Chicago, II. Incorporators’ Aid Company J
K

PATENTS that PROTECT ==
Our 3 bookd for Iaventors mailed on recelps of Botd. stamps J
R.5. & A, B.LACEY, Washington,0.0.  Estab. 1868, |

_d

90-96 Wall Street NEW YOR

@ © 1 WILL MAKE YOU
| PROSPEROUS

If you are honest and ambitions write me today.
* No matter whers El:l u live or what your cecupation,
£

1 will teach you the Real Estate business by mail;
¢ appoint you Bpecial Representativeof Uompany
¢ In your town ; atart you in & profitable business of
your own, and belp yon make big money at once,

Unusual opportunity for men withont
capital to become independent for life.
¥Yaluabhle ook and full particulars free.
Write today, Address nearest office.

NATIONAL CO-OPERATIVE REALTY CO.
E. It. BMARDEN, 981 Maryland Buildlng, Washingion, D, C.
Preslient 6] Athensenm Bulidiag, Chleago, [ilinols
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4 5-Acre 1%eit Farms, $60 25257

‘o || In Lake and Muskegon Counties, near Muskegon, Mich., a eity with 30,000, with five milllon dollars
#5 | in factories. Finest crops of peaches, pears, Jlum' apples, cherries, grapes, and all kinds of veg-

atables and small fruits; pure water, perfect cli

Fleld $500 per acre rofi. Dally boata and transportation, only §.60 round trip from Chicago. Do

not delay. Send §2 today. Money retorned promptly if received too late, [This house and 20

#iso ot omontwy.) FEDERAL REALTY G0, suucos12, 105 Washington st., Chicago

mats, fina fishing and hunting. Grapes and cherries

An Tlustrator, Designer,
Mechanieal, Architectural
, or Bheet Metal FPattern
Draftsman. You incur no ob-
ligation by writing now for
I full informationaboutthe* Acme
Way™ of teaching by mall. “Atit
o 8 years," State which course

! you prefer. Youcangualify at
home in re time t0 earn $25 & week. Men like Mc-
Cutcheom ﬂﬁgs. Davenport, Outcanlt, Eemble and others
BaATn us.-xb and npwards a year, We shape the conrse to
meat YOUR individual needs: develop yon fo do the ORIGINAL work
that enables ariists to hold HIGH-SALARIED POSITIONS; GUARANTEE,
FROFICIENCY tocarneststudonis and Secusg Postrions when sompetent.

The Acme Scheol of Drawing, 395 Acme Bldg., Kalamazos, Mich.
Resddent Instruetion if preferred.

PATENTS SOLD

ON COMMISSION

It wish to buy or sell a patent write for my booklet “How
o a Patent” or my list of patents for sale.

E. L. PERKINS, President Inventors® Exchange
B4 Broad Street BOSTON, MASS.

If You
are Interested in a
Boat of any Kind—send for
our big free ecatalog—which
tells how 21,811 inexperienced
people built boats last year by the
Brooks System of exact size pat-
terns of every part and illustrated
_ imsatroctions,
P covering each
step of the
work.

e
It eontaing testimonials from many” of these
bullders and photographs of thelr boats, It
tells how gou can construct any kind of a
boat—Rowboat—Canoe—Sallboat or Launch
—at a great saving over f[actory prices,

Greatly Reduced Prices. Rowboats and Canos
patterns $1.50 and £2.00— Launches and
Bailboata under 21 ft. $.00 to
$5.00—from 21 ft. to 30 ft.
inclusive, £5.00 to $10.00

Batisfaption guaran-
teed Or monay re-
funded.

Don't fall to send for

the catalog,
BROOKS BOAT MFG. CO.

el g nnborn of tha Tuitern Bratem of Boal Bulling

3703 Ship St., Saginaw, Mich., U, 8. A.

{Formerly of Bay Ciay, Misha)

'50007°10000
- A YEAR N THE

REAL ESTATE
BUSINESS.

We will tanch you the Real Estaic, Genara] Brokersge, and [osursnce
business and appoint you

BPECIAL REPREESENTATIVE

of the oldest and largest co-operstive real estate and brokarage com-
pany in America.

Hepresentatives are making $3,000 to £10,000 & year without any
investment of capital, Exeellent opportunities open to YOU. By oor
systam Fod can make money in & fow weeks without interfering with
your present ocoupation.

A thorough Commercial Law Coarsa fres to esch Representative.

Write for 62 page book free,

The Crossa Company, 506 Reaper Block, Chicago,

W R B N P T B3 L TR T R L e A8 e e v |
OPERATORS NEEDED

Our sehool endorsed by of-

ficials W, U, Telegraph Oo.

& Eailroads, Total cost, tuition, board, room, 6 months' conrse.
can be reduced. Home study also, Catalog free, Write today.

ODGES INSTITUTE, Locust 5t., Valparaiso, Ind.

NGINEERING ©::Z

T i Ky et L
HAS PUT
H
P Tt e
ishe rea
[ 1 il
book. Tetellayou how IN THE POCKETS
our practical mall eonr-

[ ennh]:;thriummd_- t,.nrI OF OUR STUDENTS
oArn salaries and poaitions. We
helped them do it. 'We can do the same
for you. Courses_in Electrieal Engineer-
ing, Bteam and Mechanical Engluneering,
Electric Lighting, Railways, Telegraphy,
s, Mechanical Drawing, Dynamo Ji".‘ -
; Tty Hnt-ﬂrm_“ﬁn': Bhort 'l.ﬁﬂ' Course.
FREKE ;70T Wit vio o
Belerence Librsry and a setof IT:culnl Ape
prstos.  Write fof out free illustrated boolk,
ELECTRICAL EMGINELR INSTITUTE
Depl. 8. 240 AW, 23d 5i., Hew Tork

Big Mail Free

® YOUR NAME and address PRINTED
10000 times In the Mail Buyers® irec-
tory and sent to 100 irmsall over the world
80 they can send you Free Samples, Cata-
logn, Magazines, Books, Papers, ﬂEc-.l.'tvlh
We invented this and have satiafied 200,-
> 000 customers. Send 200, at onece to be in
ue and get &

1907 BIG iss d 13 BIG MAIL FREE.

ALLEN, The Mail Man, Dept. F52,
> Rennedy, N.

N. X.
o smise e Motion Pictures

NO EXPERIENCE NECESSARY as our in-
struction Book and *'Business Guide™ tellsall.
‘We furnish Complete Outfita with Big Adver-
. Humorous dramas breimful

of fun, travel, history, religion, temperance
work and songs [lestrated, One man can do it
Astonishing Fmrﬂumtr in any locality for
15 a man with a little money toshow inchurches,
- school houses, lodge halls, theatres, ete.
i Profits $10 to over $100 per night, Others
‘% do it, why oot you? It's easy; write to us
and we'll tell you how. Catalogus fres.

Amusement Supply Co., 471 Chemical Bank Building, Chicage

. eEe . B ask saadan




TRADE

PATEN.T Ses

New book: How, Where, Why No, A-1, malled free,
Send model or sketeh for expert opinlon free. Patents
procured or fee returned. Twenty years exclusive patent
practice, Member Federal and State Courts.

Criswell & Criswell 45 Broadway, New York.

NT YOUR IDEAS

" 100,000 for one invention ;
another §8,500, Book “How to
i Obtaln a Patent” & “What to Invent”
sent free. Send rough sketch for free
A report as to patentahility. We adver-
¥ tiseyour patent forsaleatourexpense,
Patent Obiained or Fee Returned.

J CHANDLEE & CHANDLEE, Patent Att'ys,

£30 F. Btreet, Washington, D, 0,

“HINTS FOR INVENTORS"

By DI. ROBERT GHIMSHAW, M.
The Celebrated Writer on Technieal Subjects.

The Most Valuable Work for Inventors
Ever Published

Contains Information concerning 450 Inventlons for which
there I8 an actnal present demand, compiled from replies
to letters semt to prominent manufacturers asking what
inventions they nactoally need in their works. There are
also important ebapters on PERFECTING AND DEVELOP-
ING INVENTION®, SELLING PATEXNTS, ETC. The book
iz a wverltable cyelopmedia of  valuable Informatiom for

invenlors.
FREE TO YOU

We will send this valuable 160-page book free to you as
a premium for a one year's sobscription to the INVENTOR
at $1.G0 per year.

The INVENTOR 1= a

popular [ustrated technical
monthly magazine, devoted to the interestz of Inventors.
It econtaing entertaining aceounts of what lnventors are
doing, notes as to mew and interesting discoverles, sug-
gestlons as to how to turn inventlons into money, hint2 ag to
present  opportunities for inventors, declsjons In  patent
cases and, Im fact, everything of Interest to inventors,
Send us $1.00 today by reglstered letter or P. 0. order
and we will zend yon **Hints for Inventors™ postpald by
return mall and the INVENTOR for twelve months, Address

Inventor Publishing Co.
84 Broad (Exchange Bldg.) Boston, Mass.

| Can Sell Your Patent

My new method brings quick results.
Send for booklet.

‘ 0. J. HAEGLER,

21 So. Broad St., Philadelphia, Pa.
THAT PROTECT

PATENTS ™Aizeor

WATSON E. COLEMAN
Registered Patent Attorney
626 F Street, N. W, WASHINGTON, D. C.

Advlce Free; Highest References; Best Service.

| Enormous Profits

| IN CANADA" LANDS

Write and lec us tell you how everyone
who has bought Canada farm ‘ands from us
during the last ten years nas made from 50
to 100 per cent.

Let us prove to you that money invested
in the rich farming lands of Saskatehewan
earng more than it will in stocks, bonds m'I
any other form of investment,

We want to tell you about the wonderful
activity in railroad building—how the farm-
ers are making more monev, acre for acre,
than in the richest agricultural states of the
middle west. About the great ‘‘trek’’ of
thousands upon thousands of sturdy Amer-
ican farmers across the Canadian border into
this land of wonderful opportunity.

We want to make elear to you why Sas-
katechewan land wvalues are enhancing more
rapidly than anywhere else on earth.

We want to tell you about Canada’s $60,
000,000 wheat erop.

When you get a grasp on the whole situ-
ation you will understand how Canada land
is attraeting the ecapitalist as well as the
farmer. We are selling fine farms—the
richest land that lies outdoors—land that
produces twenty-five bushels of No. 1 hard
wheat per acre—at #£17.50 per acre, on time
or for cash.

Wm. MeClintoek, a wealthy Scoteh gentle-
man living at 2226 Calumet Ave.,, Chieago,
has just purchased for spot cash 800 acres
of our land as an investment.

We offer vou equally rieh land on time, at
the same price per acre—s17.50,

Write for our free book and the names and
I addresses of men who have made 50 to 100
per cent in ten years on Canada farm land
hought from us.

Go up and look at our lands, If what we
say is not true we will pay your fare both
wavs.

Saskatchewan Realty &
Improvement Company

(Capital $250,000.00)
203 Jackson St., ST. PAUL, MINN.

( Regina, Saskatchewan, Canada)




POPULAR MECHANICS ADVERTISING SECTION
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SURE

AGAINST ACCIDENT |

—_—_—

q By special arrangement with a leading and high
standing Accident Insurance Company, we are
enabled, for a limited time, to give to everyone
subscribing to the TECHNICAL WORLD
MAGAZINE, a
$1000.00 ACCIDENT POLICY FREE,
: insuring the holder for one year without pay-
e X ment of dues or assessments of any kind.

{ These policies are very liberal indeed,
covering a wide range of hazards and
include, in addition to the death indem-
nity of $1000.00, a weekly indemnity of
$7.50 for six weeks, should the assured
be disabled for that period in any manner
described in his policy.

(] This is an opportunity for you and
every one of your friends,—it will bring
the satisfaction which comes with the
knowledge that you are protected in
case you meet with mishap.

g Mail your order for one year’s sub-
scription to-day (subscription price $1.50)
as the number of policies to be distributed
in this manner is limited. Miniature
sample copy will be sent upon request.




POPULAR MECHANICS ADVERTISING SECTION

Yoursel

. AGAINST MENTAL RUST

( There is nothing so invigorating or refreshing
to the intelligent mind as a monthly application
of the TECHNICAL WORLD MAGAZINE,
which, in a manner far more interesting than
fiction, covers a most important field, showing

the latest developments in worldly progress
through the achievements of ambitious man-

kind—told in simple, clear and concise lan- i)
guage—beautifully and profusely illustrated.

g A lengthy description as to what the
TECHNICAL WORLD MAGAZINE is
or what it will do for you and your friends,
is unnecessary. Examination of this, or any
other issue will suffice. As Jack London says,
“There isn’t anything like it. I want more, and I
cannot wait for them to come; so I am sending you
herewith check for $3.00, for which sum please
enter my subscription for one year from date, and
please send me the last two years of back numbers.”
q Give yourself, your family and your friends
the opportunity of enjoying the TECH-
NICAL WORLD MAGAZINE, in the
same manner. Mail your order for a year’s
subscrlptmn ($1.50) and then tell ynur frlends
about it TC-DAY. :: £ -+

TECHNICAL WORLD MAGAZINE

CHICAGO, U. s. A.

YEAR FOR
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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, evervthing included, with
German Silver Set of Tools, value $13.85, FREE next ten days.

Address, CHIEF DRAFTSMAN,

Div. 19 ENG’S EQUIP'T CO., Inc., Chicago.

COur Mo, 40 Eench !

Teach The Boys to Use Their Hands

I Every boy ought to have a little carpenter shop
of his own. He can earn money doing carpenter
work for his family and friends and have lota of
fun besides.

Our Youth's Manual Tralning Bench la a whole
carpenter shop in itself for a bright boy. It Ia
used in the best manual training schools in the
country.

Bench *H-f ft. long, 32 inches high, 20 inches wide—fitted with
a 13-inch gloed up maplo top 1% inchea thick, with 7-ineh woll
for tools, fitted with two viees, Back board and too] rack na
shown in illustration. Frame, glued up top, vices and tool
rick all made of hard maple.

Our catalog gives complete Information In re-
gard to this and other manual training benches
and it shows a number of stylea eapecially de-
glgned for manual training school use. Write for
& copy.

GRAND RAPIDS HAND SCREW CO.

146 S. lonia Street
GRAND RAPIDS, - - -

MICH.

EUGENE DIETZGEN COMPANY

181 Monroe Streect, CHICAGO
119-121 W.23d 5t., NEW YOEK

SAN FRANGISGO NEW ORLEANS

Mowt complete line of

Drawing Materials and
Surveying Instruments

Our Rapid Printing Blue Print Paper has no egual.

The Celebrated Vandyke Solar Paper for Blue and
Black ling prints. Send for sample prints.

ALL BOODS WARRANTED

WERITE FOR CATALOG "'P'"—d16-pp, PROFUSELY ILLUST' D,

ELECTRICAL HANDBOOKS
10 CENTS EACH

1. How to Make a Dynamo 14. How to Make n 1-8 H. P. Dy-
2. How to Make a Telephons nama or Motor
3. How fo Make an Electric Motor | 15 How fo Make a Toy Motor

4. How to Make » Stornge Battory 16. How to Make an Electric Bell
li]

[

. How to Make a Wimshurst 11. How to Make s Telegraph In-
Fleetric Machina strameni
. How o Make & Magoeto Ma- 18. How to Wind Armatures

chine 19. How to Wind l-'ic[d-ﬂ:l{;hnll
7. How to Make s Medical Indue- o, How to Make an Ammetor
tion Coil 21. How to Make a Thermosiat
8. How io Make a Pocket Ac- &1, Motor Rotation
comuolator 3. How to Make an Electric Solds
9. How to Make s Plunge Battery ering Iron
16. How to Make & Voltmeter M. How to Make & Small Electrie

11. How to Make n Galvanometer Hentor

12, How 1o Make a Hand Dynama 5. How to Make an Elec. Furnace

1 How to Make & Toalking Ma- W, How to Make s Hand Foed Arc
chine 7. How to Makea Jump Spark Coil

BUBIER PUB. CO. i iiss.

ARITHMETIC

SE LF }'g#[n, pasily understood volume

ALYL who have not had the

TIUE"T opportanity of learning this

subject thoroughly, or who
have forgotten what they once learned, 257
pares. Requires no teacher. Send G0¢.
{stampes aceaplad ) {or this great book, 1o cloth,
| Self Tausht Edition de Luxe, $1.00.
| GEO. A. ZELLER BOOK CO,,
| 61 5, 4th 5t,, 8t. Lonls, Mo. Est. 1870,

Engineering

SPANGENBERGS
| PRACTICAL

ARITHMETIC

MECHANICAL,
LLECTRICAL,
STEAM,

CIVIL,

Eomplete and short courses. Thoroughly equipped engineering shops.

SHOPF WORK FROM THE BEGINNING, shortcourses in Stenn nnd Elec=
trical Engineering. Exponses low, Accommodalions the best. School
all year. Students may enter any time. Correspondence stonin and elec-
trieal courses, Bend for eatalogus. Mentlon course in which intarested,

HIGHLAND PARK COLLEGE. Dez Moines, Ia.

““The Engraving School that Graduates Experts.”’
A rnacinattn%, high-salaried and easlly learned trude, tanght
n

thoroughly and practically by correspondence. Your instructor
ig the foremost authorlty and master workman in the world,
We will teach the beglaner botter engraving by correspondence
than hscan gain in years of rigid apprenticeship. We will lm.
rove the skill of any engraver one hundred per cent. and make
im master of the trade. The demand for competent engravers
far exceeds the supply.
sond for handsome, illnstrated prospectus,

PAGE=-DAVIS CDMF&NY.|

Dept. 112, go Wabash Ave,, Chicage.
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" Mullins
Pressecd SteelBoats

Are the Fastest and Safest Boais Buill

||:“.11. are bullt of sm |-||||. ||}|"--|_1-|‘11|_'||'| 1hes, Wi ||lr|||1| imbhers in each and
B like i lifebont. The smooth, steel hall has ha I|||-||I|l lines, .|||!|_l||1|,-rI||:|1_|a
the water -.|.:||:| the least possibie resistance—they o f|- or, pore durnble and
safer—they don't ¢crack, leak, dry ontor sink, and |t- r1- unt o design and findsh,

The Mulling Stésl Motor Boats have revolutionlzed motor bi ul huallding, ond

T

e - e 4| are saperlor in every way to wooden motor boats, They are equipped with
—ee Mulling Reverzible Fnrines, so simpla in construction, atd 2o dependable that
catal o a boy ean run them, and the Mulling Improved Underwater Exhaust, which
irite for vataiogue f makes them absolutely noiseless. FEvery boat Is abeolufel v guarantesd.
Motor Boats Row Boats
—Hunting and Fishing Boats. THE W. H. MULLINS €0, 150 Franklin 8t,, SALEM, OHIO.

L0 Million TumeEmﬁa to be Ropaired)
Aepurate time nn absolutenecessity in t'h.n
hl:.tmnn:-swﬂr{:d* hn:-];: t.Lma is Enurnaﬂ:.;;:
the watchmaker gets his share o pm

BY THE

Learn Watchmaking wome

he De Belms GhnrtBratam copyright-
[!5 Enﬁ patented. Simple, pratical, np-to- WAWWM ?‘ET“BB
the-minute, Positions for gradustes, :
Booklit Free. Write today,
The e Selms Watch School, Dept.£8, Atten, Tnd,

WATCHMAKING PAYS | ey P

iy

RE you thinking of buying or building a Boat?
We Build Boats of every kind from a g

T

Sand for eatalog.

ST. LOUIS W.ATEHH&HING SCHOOL, ST. LOUIs, MO ! the Building of Boats,

When you buy a Boat, or & Boat Pattern, from us you

——YOU CAN FLY i | get & guarantee of satisfaction that carries the weight of

a large factory bebind it; this means a great dealto you, and
the best is always the cheapest. Write for our Free Cat-

alog L, showing 57 New and Improved 1507 Maodels.

BAY CITY BOAT MFG. CO.

Bay City, Mich., U. 5. A.
2 Raferencss: Bradstrest’s, Dun's, any Bank st Bay City, Mich,
I

AR LR AT P T e N P A e
STUDY Mizh Crade

Instruction by

LA W Correspondence

Fourteenth ‘!:'[enr. :1

rest for the bar of any Btate. Improve
mm od of :};:ut,ruﬁtmnr.. combining the Text-Book,
L-E't'ture and Cuse Book methods. Approved by

the bench and bar. Three Courses: Colloge,
Post-Girnduato and Bosiness Law,  Uniform rate

Your Name OvER TEE CITY
Use a banner above the street. A new method, but remark-
abl,r chﬂap and extremely nttmruvar
\mg w Looks and Wonders,"
Wa furnish the Kites nm:l banners necessary. Balloons and
gerial apparatus of all kinds oor epocialty.
We make praciical kites for practical purposes.
INQUIRE AND ASK US TO “5HOW YOU."

HARBERT AERIAL ADV. Co.
1627 Briar Place (NOT INC.) CHIJAGO, TLL.

Our No. 9 Bench

Price $58.00 MNet
42x 22 % 49 Inches high. Has 2
vises, tool rack and large drawer,
Stand bolted throughout,

A Practical Bench and not a toy

T T T M oL e S e S e T |

HunnLnﬁlclL nEFAHT“E"T I foot Row Boat to a 4o foot Power Launch ora  §
 BRADLEY POLYTECQHNIC INSTI l.lli TE ! 125 foot Steam Yacht. Weare the only Boat
Formerly Parsena Horological Institute 4 B E

PEORIA, ILLINOIS, - Builders who sell Bu?at Patterns. Our c-:::rn- |

LARGEST and BEST WATCH SCHOOL | plete, accurate, actual size Boat Patterns, with  §

IN AMERICA . : . ] : ¥

B W toacl Walch Work: -Jewelry; Bngraving; illustrated and simple, easy-to-follow instructions, ¥

A Clock Work, Opties;  Tmton reasomable. will enable you to “RBuild a Boat" for vourself, |

Boird and rooms oear school st moderate : P t;i

Eatas : . ‘  or for any one else. We also furnish Knock-Dewn ¥

Bend for Catalog of Tnformation | j H

—— | Frames, ready to set up and easily put together, :

LEARN WATGHM AKING | saving time and labor. Besides, we furnish Marine ;
Hofined, fitable Intor—Competent Iways in demand., Wae teach it 1 ' rWee v dies i
1I.'|ur:-ui:h1pyn:n a3 :nnn;-uuu-nnt::.s,pl:ao?t ﬂ:ﬂv?w Emk yeurs,  Does away with i Hardw:are:, Mator Eng”'“ from two {21" ol :'rl 5 E
tedions appromticeship.  Mouey earned while studying,  Tositions secured, ¢ sired Horse Power, and everything that goes into  §
g 1

9

A

i

i

rj

o,

C. mnmsm, Mfr. of tuition. Write today for Catalogua. ’ i
792 Grand Ave., CHICAGO, ILL. Chicago currawundennu School of Law,
Reaper Block, Chicago.

| TEACH SIGN PAINTING

SHOW CARD WRITING or LETTERING by mail and
wonranten Enccass, l}nl.j' fiold not overceowdad, Hr
imstroction is unequaled heifanse practionl, porsonal
nnd thorough. Essy terms, Writa for lnrge catalogue,

CHAS. J. STRONG, President,

DETROIT SCHOOL OF LETTERING

DEPT. PM. DETROIT, MICH.
#10]dast and Largest School of its Kind."™

i 1]
I un THE READY Diraughting Instrument com-
bines Compass, FProtractor,
h Rult Square, etc., a/f in one, and you can carry it In your
% vest pocket. ‘.-I.]de of 511|.-r|.:|.| grade of aluminum,. Send
for it now. You need it. Money returned H youa aren't

pleased

READY MANUFACTURING COMFPANY
604 Livingston Bldg. ERochester, N. ¥.




876 POPULAR MECHANICS ADVERTISING SECTION

FOR FACTORIES [ T

Inetall a storage battery to take care of
alght Ughts, Cheaper than buying car-
rant.

FOR DWELLINGS

The engine now belng uged to pamp
water will (with the ald of a storage bat-
tery) furnish you with eleetrie llght.

Give H. P. of engloe, number of lights
required, ste. W will sond our estimate,

i~ [IFYOU HAVE AN ENGINE

Why Not Install Onur

ELECTRIC LIGHTING SYSTEM

These Plants Are Not Toys
Mo CATALOG

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

=

How to Make a Paper Boat—How to M a Barrel

Boat—How to Make n Water Wheel—How to Make
Your Own Flshing Thekle—Temporary Camps  and
How to Build Tiéem=—Fermanent Camps and How to
Build Them—How 1o Bulld an Imitation Strect Cor
Line—How to Makeé a Water Bicyole—How to Make [
a Miniature Windmill—How to Bulld an Ire Boat—A |
Novel Borglar Alarm—A Mechanical Ventriloguist and

How to Make It—Iow to Maoke a Boot-Blacking Cabl-
net—HRenewing Dry Batterles—Tow to Make Water
Motors—How to Mnke “Antique” Clocks from Up-to-
date Materlale—Lottering a Clock Disl—How to Make
a Windmill of One or Two Horsepower—How to Make
4 Trap for Habblts, Rais and Mice—How to Muoke a
Bmall Searchllght—Kites of Many Kinds and How to
Make Them—lug Fishing—How to Do Orpamental
Iron Work—Ornamentsl Metal Goards for Odpen Fire-
laces—How to Make a Propelling Vehicle—Ilow to
Muake a Water Telescope—How io Make Paper Bal-
loins—How to Make a Hectograph—Useful Articles
and Oroaments Made of Old Bierele Parts—Devices
for Winter Sports, How to Make and Use Them—
Coazting Sleds, Chair Sleighs, Tobogean Sldes and
Skis—How to Make Rubber Stamps—How to Make
a_ Baggage Carrler for PBileveles—A Water Candle-
gtick—RBoy's Hand-Power Auto. How Made—How to
Make a Pair of Dumb-Bells—How te Rid Your Yard
of Cats—How to Make an Fasel—To Light a Gas-
light Without Matches—Things a Foy Can Make Out
of Ol NBierele Parts—How to Make a Wind Pro-
peller—Photographing from a Captive Balloon—How
to Make & Simple Burglar Alarm—To Make 8 Binder
for Popular Mechanies—How to Make & Hammock—
Elgetric Rat Exterminator—How to Make a Minlature
Bteam Turhlne—How to Eee Through Your Hand—
How to Make a Wood-Turning Lathe Out of an 014
Bewing Machine—How to Remove Stains from Marble
—How to Make a Turblne Epgloe—How to Maoke o
Lead Cannon—IHow to Make a Wireless Telegraph
System—How 1o Make & Toy Battery Motor LITE a
10-1b. Weight—Ta Henew Old Dry Batferfes—Wenther-
roofing for Tents—ITow to Make an Electrle Purnace |
iegulator—How to Make a RBlmple Fire Alarm—Iow |
to Make a Pell Tent—Enomellng a Bierele Frame—
A Proctical Camern for Fifty Cents—How to Make
# Very Slmple Turbine—Power of Small Colls for
Sending Wireless Messages— Ringing a Bell by Touch-
Ing 2 Gas Jet—How to Bulld an Electrle Enging—
Novel Electrie Motor—How to Make a Sailomoblle—
How to Make a Novel Burglar Alarm—Simple X-Rav
Experiment—To Bueild a  Merrp-Go-Round—Another
Hleetrie Motor—Use for an Old Clock—Te Make an
Electrle Plano—How to Make o Telegraph Instrument

Boy Euilt a Complete Minlature Rallroad,
e

Your Mewsdealer will order it
and, Buzeer—How to Bulld & Model Yacht—How g for Z:j cents by the publishers, Popular Mechanics, 160
Washington Street, Chicago.

for you or sent postpaid

= =

WIRELESS TELEGRAPH RECEIVING SET—$5

68 messares from atations miles away. Send for clrenlars,

Best experimental ontfit made, Easily set np and very efficient.

NG CO.

ATLANTIC, MASS,

NEW ENGLAND COIL WINDI
= -

THE PINLESU-wa OF LIGHTING THE Gas

Lights the Gas from Anywhere. No Spark.
No Battery.

If your Gas Co. cannot supply you we will send you a
COMPLETE OUTFIT with instructions upon receipt of $2.00 |
PERFECGT WORKING GUARANTEED
Hundreds of Thousands in Use in Europe and U. S.

PNEUMATIC GAS LIGHTING CO.

I50 NASSAU STREET, NEW YORK
A GOOD CHANCE FOR AGENTS

EASY TO INSTALL.

—
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WILLIAMS

VENTILATING
WINDOW—SASH

FASTENERS

Save coal bills because they compel windows to
work as built to work—always keeping casings tight.
But when fresh air is welcome to purify homes, they
admit it with no fear of intrusion the evil inclined.
WILLIAMS' VENTILATING WINDOW SASH
FASTENERS fit on side of sash, without marring
gath or vision, as do old style catches, Keep win-
dows from rattling and a child can attach,  Just the
thing for new buildings and a necessary safety de-
vice for every home.  Ask your hardware dealer, o
gend 50 cents for sample prepaid.  Money returned if
I:au'm not delighted with its efficiency. Send for

ider anyway.

WILLIAME METAL STAMPING COMPANTY,
#26 Baboock Bt., Buffals, N. ¥.

OLD STYLE SPRINGS CASINGS
AND THROWS WINDOWS QUT OF
PLUMB.

THREE MONTHS--10 cts.

Lot us send you a trial subscription to our finely fllustrated
magazrine, ELISGTRIEIA'N AND MECHANIC. Prac-
tical directions for all kinds of electrical and meckanical work.

P. M, Sampson Publishing Co,, 6 Beacon 5t., Boston, Mass.

GODDARD’S
Mop Press

For Drying Mop
the best machine
made and the most
durabie.
to out of order.
Only 4 pleces in it.

All Malleable Iron
Price $2.50

Warranted One Year
Bend for clrculars to

THE. GODDARD
MOP PRESS CO.

Arcade Bldg. AKRON, 0.

AKitchenSavingsBank

0 Hl COMBINATION STEAM
ot - COOKER—BAKER

Eold on easy payments.
FPrice ¥ and up.

Easy Lo clean. Guaranteed to
save B0 per cent ih fuoel, labor, time
and provislons, A whole meal cooked
over one burner on any style stove.
It mssures you deliciously cooked hot
meals. 30 Days' Trial. No inter-
mingling of odors or tastes, Great
for canning fruit. A necessity every
day of the year. The only bealthfuol
way to eook foods and bread stuffe,
Handsomealy Illustrated Cata-
log Frea. $L00 Cook Book for ‘o
postage. We Want Good A genis.
§30 and $40 weekly and expenses. 1906
agents® salea, 50,000 Cookers.

. l.'_Ll..F-"F'EH' -; f
“0-H1-0” COOKER C0., 1286 Jefferson Ave., Toledo, 0.
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WeKnow You Can Build this Boat
jl_'um Pioneer Patterns

___,—'-'-. - i

== N T | i —
ACK of skill with tools or lack of confldence in yourself
matters nothing, We take all the risk of fallore. We
guarintes guccess because Pioneer Patterns arego sim-
la, perfect and practical we know you will be ﬂl_n:-cmfu]:
rearesoconfident of this that we willgive yon 30 days
—g foll month’s trial. If you are then dissatisfied—if
Ploneer Patterns are not all weclaim for them—simple, eas
to follow, and thoroughly practical, just return them and
t your money back without guestion or quibble, If yon
ave not tl&a or llgcléga't:m?dm T]L;ilitl from a.tttrrnﬂ. }; ;y“ r;f
eourse much easier on Fioneer Knock- §
frames which include perfect parts—fitted, tested,
gat up complete in our shops, then knocked down for
ghipment. Yon have merely to reassemble them.
The hard part 18 done for you. Only common tools needed.
Fatterns and instructions for finishing absolutely free with
frames. By bullding your own boat you save two-thirds the
boatbuilder’s price. Ploneer Knock - Down frames Bove
nearly thelr entire cost in freight alone,. Take advan-
tage of this oMer today, build your boat complete
from Ploneer Patterns or knock-down frames, be-
fore spring, in your spare honrs. Write today for free
booklel, ar pend e for big 100-page Bx12 book on Emthuihlin%- Frices,
dogeriptions and 200 (llustrations of 40 styles of bonts you can build, and
other practical information. Money back if not satisfied.

PIONEER BOAT & PATTERN CO., Wharf 54, BAY CITY, MICH.

NEW BOOKS I

How to Build a Direct Current One
Kilowatt Dynamo or a One

Horse-Power Motor

By A. E. WATSON, E.E.

[ This book explalnge HOW TO BUILD A DYNAMO in such
clear langn and with such explicit drawings, that if a man
nevar gaw & dynamao, he could build one ina creditable man-
ner, and it gives detaled calenlations that will enable him
to design and bulld machines of other types and sizes. |

Thirty full page drawings., Price §1.00, postpaid.

Some Other Books by Mr. Watson:

HAND-BOOK OF WIRING TABLES

For Are, Incamdescent Lighting and Motor Clreuits. By
A.E, W;'raoﬂ. rh.D,, E. E. This book gives a large number
of Formulas, Fules and Tables for Wirlng, and 1s fully illus-
trated with diagrams. It also confains & large amount of |
useful information. Cloth, price, 75¢.

HOW TO MAKE I

Watzon's How to Make a 50-Light Dynamo or 4 H, P. Motor.
Postpaid, 50 cents, Watson's How to Make a One H. P,
Motor or Dynamo. Postpald, 50O ceats. (Hough castings for
this machine, $10.00). Watson's How to Muke a 1-4 H. P.
Motor or Dynamo, Fostpaid, 50 cents, (Rough castings for
this machine, $3.76). Watson's How to Make a 1-2 H. P, Maotor
or Dynamo. Postpaid, 50 cents. (Rouogh castings for this

ine, $7.80). Watson's How to Make an Alternsiing
Current Dynamo or Motor. Postpald, 50 cents. (Lough
castings for this machine, $7.60).

BUBIER PUBLISHING COMPANY
Box 3, Lynn, Mass.,, U. 8. A,




378 POPULAR MECHANICS ADVERTISING SECTION

MANY of the leading CENTRAL STATIONS and INDUSTRIAL CONCERNS in the United States after tllﬂl'ﬁﬂﬂlltﬂh

are convinced that

SNOW’S REFILLED FUSES

Are Right.

HOW ABOUT YOU? Save 307teo 1008

Every e of enclosed foses refllled. Do nmot let your engineer or
% them away. Catalogue of net prices sent on raqueaam

E. W. SNOW & CO., Rieors™ 187 West Ave., nocnester. N. Y.

Plumhmg Supplies

AT WHOLESALE

If yom need anything in my line,
. and wish to

Save Money

8 on every article, write for my frée
{llustrated Catalog, Shipments
E promptly made Ao & Yery coms=
a | pleta stock of new latest pattern
i =3 fm"m t#imall orders are as cire-

e fully handled as large ones.

B, runnm. 935 W, Harrison St,, Chicago, Il

” ﬂ%ﬂl}ﬁ:

= ‘NULITE SToRE
STREET

Wa mannfacture Table Coining
Lamps,Wall Lamps,Chande- Money

liers, Store and Street Lamp  and Systems,
The Largest Line on the Market, Write for

our Free Catalogune and Frices.
CHICAGD SOLAR LIGHT 0., Dept. C. CHICAGD

The Sun Never Sets
WHERE THE

BRILLIANT LAMP BURNS

and no other light is half so good or cheap.
1t"s economy to use them—a sav 111% of 50 to
cent Over any other artiticial
Ijghg,uwhiuh s demonstrated by the =
many thousands in use all over the &8
world for the last nine years. Writa for
P. M. caralogue; It tells all about them
and our systems.
BREILLIANT GAS LAMP 0O.
42 State St., Chicago, I1L

AN ool

every time you need a little sol- @
dering done. DO IT YOURSELF.
Our little book ""Brazing and Sol=

dering”’ gives you all the in=
ALL HE formation you need. Cut
the Plumber's bill out.
25 cts. poatp
P I_u M B E R THE DERRT-COLLARD €0,
109 Liberty 5t., Roam 1008, New York

Sell
Your
Services

or parttime,

We want
high elass solicitors,
alesmen and ambitious
boys to represent the Tech-
nical World Magazine whole
(Good pay, agree-
able work., Prize contests, pull-
ing premiume, new and original
echemes to get the business,
Write for particalars today
TECHNICAL WORLD
MAGAZINE
Chicago, 1ll,

JAMAICA

Start a Sterecscopic Library NOW !

Wa have the only patented Stereograph, and the largesat
factory in the world manafacturing sterecscopes and stere.
ographa. Many people have sterececopic librarles worth
Hﬂlﬂ With these views you see everything life size. I1f you
buy one serle< you will want more. 'We make the following
INTRODUCTION OFFER:
One series (100 Perfec-Stereographs on Jamaica), with
book box and alvminom ma.huga.u:.r *Bcnm. « = BR1B

Current Literature for one year, = S
Hoosevalt's W laning of the ‘“ﬁt“—ﬁ- 'Ftll 'hu'll:md I
khaki and ooze leather, - e e e
g7

WE OFFER ALL FOR $18
Bimply cut out this advertisement and mall to us with
your order. We do the rest. You pay when you goet the
oods. Weo are not in the habit of making special offers;
tter take advantagoe of tlids one NOW,

H. C. WHITE C0., 770 Monon Building, CHICAGO

Great Suit Offer

JUST WRITE US and we will send you absolntel
FREE, hy rofurn mail, postpaid, Ir‘;II‘l nuﬂlz
contalning a big n.rl-ut],- of eloth samples, fashion
= | figures, tape messore, ordor blanks, ate. . BVEry.
thing FREE, snid WE \\‘Il..l. ETART YOU IN
- PAYING BUSINE 55. A mosi liberal
\ Mor on & suit for yourself that will make
You wonder, Terms, eonditions, nnd privileges
f that will sstonish you. We will name you se
much lower prices o men’s fine elothing that
it will surprise you.

WE WANT A LIVE AGENT

Ini your fown. You can make from #1,000 to #3,=
000 per year, If you write us before we ged an
agent in your town you will get & wonderful
offer, As soon 88 we gob an arent in your town
hie will got profits on every dollar we sell in hils
Lerritory, WE TURN ALL OUR BUSINESS
OVER TO HIM. That's why our agenis make so
mieh money. I yon want a soiv for yoursalf
ANSWER QUICK, before we got an sagent in your
town; you will then get all of our great induces
mants, If you would like bo be our agent tell usall
sbout yourself. Address, Dept. P,

AMERICAN WOOLEN MILLS CO,, Chicago, IlL

Please Mention Popular Mechanics



I G O G TR | O L R R ]

'Tl Buy Your Tobacco
' Direct from Factory

'Y That's the only way to know how fragrant,
rich, mild and smooth French's Mixtore is.

| Descriptive ac¢jectives have all been used by

% | inferior tobaccos ere this, We gan give youo

| | mo new words, but we can give you a new and

_.] | better smoking tobacco directfrom the makers.

[/ Tomake it easy for you to try

i French's Mixture

!

&

we have the standing offer printed at the left.
Take advantage of it and you will have

Sead 10 cents reason to congratulate yourself. You will
in silver or obtain a perfect blend of pure North
slamps for a Carolina Goldem Leat Tobacco made al-
large sample most entirely by hand, It s
peuch and “The Aristocrat of Smoking Tobaecs™
boeklet; batb Mot sold by dealers, but direct to
will be a de smokers in perfect condition.
light to yeu, FRENCH TOBACCO COMPANY

Dept, 66, Statesville, N, O,

THE LATEST SCIESTIFIC DISCOVERY

Brigh kling, beantiful, For brillisne
t:t:sg nt&uﬂii.qati;:e :afnuina. standing all test an
Eﬂzz]& experts, One twentieth the expense.

nt frea with privilege of examibpation.
particnlars, prices, ato., address

. THE R, GREGG MFG. & IMPT, CO,
Dept 0, 201 E. Van Buren Sireet, = Chiengo, DL

T.Y PEWRITERS v’i:s

| All the Standard Machines BOLD or RENTED ANY-
B | WHERE at litol W'FPR'B PRICKS, allowing RENTAL
L5 TO APPLY ON PRICE. Bhipped with privilegs of

e e aminntion, 3 Write for Tllustrated Catalog
= TYPEWRITER EXPORIUM, 202 LaSalle Bt., CHICAGD

JUDSON A.
TOLMAN Co.

Woodlawn Ave.
Chicaga, ML

S

If you are in the market for s Sewing Machine of ANY sor, and de-
siro to secure one of the YERY HIGHEST GRADE st ACTUAL WHOLE-
SALE PRICES, youowa it to yourself to investigate our offer before buying.
Dur eatalog is the mort completa book of its kind ever published and wi
be sent yoo ABSOLUTELY FREE, POSTPAID. We have CONFIDERCE in
our manufacture, beoanss WE know that OUR MACHINES will stand the
test; but in orderto ﬁrm'ﬁ to VOU that nbetter machine than OURS can-
not be bought for ANY price we will place one in your home on OXE
YEAR FREE TRIAL. If you will send us your name on & 1 eard or
letter, we will send you free our catalog which tells all aboat this
offer and shows s complete line of Sewing Machines st FACTORY FRICES

$10.50

Let us sond you our
new complote Sows
ing Machine catalog

You ean easily eecure thizs elabornte Rocking Chair by saving the
ADVERTISING BONDS given with all goods purchased from oor catalog.
DPoa't buy n SEWING MACHINE of any kind until you have examined
our largeeatalog and premiom offer. 1t will pay you o investigate now,
Just send a postal eard for catalog F, and our premiom offen.  WHITE
FOR IT TODAY.

Please Mention Popular Mechanics
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Split Hickory Vehicle

)
On 30 Days 4

FREE ThiaL [

You PayUs Nothing Until
YOU Are Satishied
You can have nny style
buggy bullt just ae yon
wantlt.and shipped with-
out delay Evenz VERI-
OLE GUARANTEED Two
YEars. Buy direct from
our large factory. You
gave all dealers' profits,

and get the best,

Y

-
SN,

&S

B | WANT TO SEND YO
0 'E OF THESE
BUGGY BOOKS

J st ek me on a postal
cardt send you one--mail-
od Irce G0 you. Grectest
ook foer published for
thosa who have use fora
vehicl « Ower 150000 of
these beautiyful and valu-
abile books sent to vehicla
b yers throughout the U,
B. Don't wuy veldele of
any kind from anpone uniil
yott have reoad my book.
Write me foday—a postal
c-rd 11 do.
H. C. PHELPS, - - Praaldent

THE OHIO CARRIAGE MFG, CO., Station 57  Cinclnnati, Ohlo.

Tee “CHICAGO”

Automatic Temperature
Regulator

The best device for controlling vour
heating system.
Even temperatore at all times.

Time-Set
Attachment

Put in the coal and
it will do the rest.

This attachment alone is worth what we are asking for
the complete outfit. It will check the fire during the night,
until such time as you may want it warmer in the moroing.

SIMPLE—DURABLE—RELIABLE

TheChicago Heat Regulator Co.
Dept. P. Suite 322, 40 Dearborn St., Chicago




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, you shounld get aequainted with the

U.S. EMERGENOY CASE

at onee. It contains 18 articles all necessary to perform work mentioned above,
and also a valuable First did Handbook. Pure and Antiseptiec. Price,
complete, $1. Money returned cheerfully upon dissatisfaction.

U. S. EMERGENCY CASE CO. 25 Weaver Building, Utica, N. Y.

THE VACUUM CAP CURES BALDNESS EVERY BOY
60 DAYS' TRIAL

Thoosands cored, Our MODERN VACUUM CAP wauEx Hi' own Toy-MaKer

vitn o FEW MINUTES EACH DAY draws the blood to It tells you how to make & Steam

the scalp and forces the haicr inte new healih ine, & Photographic Camera,

rowth, enrea baldness and stops the hair frc m fall- a indmill, & icroscops, an

?n; out  Cures Dandroff. Harmless and healthful. Flectrical maching, a Galvanio

Wa sgnd it to you on trial. We only want pay if you Battery, an Electrie Telegraph,

are pleased. Is not this fair? Write for free booklet, an_Eleotrotyplng Apjm ratus, &
1

HE M X VACUUM CAT €0, Telephone, & Kaleidoscope, a
R G4 B\ARCI'.I.-I.':' BUI]JCDERW b =1 DENVER, COLO. Magio Lantern, an Aolion ﬁﬂa .

STOP THAT PAIN

rowboat toa full-ripged seheoner;
how to make Kites, Balloons,
Thereis only one disease-Congestion
There is only one cure—Clrenlation

Wasans, Cartes oy Honses, Bows
THE LAMBERT SNYDER
HEALTH VIBRATOR

. and Arrows, (inns, Slings,
Btilts, Fishing Tackle, Rabbit and Bird Traps, and many

{9000 to 15000 vibrations the minute;
NO DRUGS

ﬁ#‘*zﬁ*&ﬁzr;]{a*:ﬂ';:ﬂﬂi‘:{s;‘;':;ﬁ.:ﬁ Simple thatany
NO PLASTERS
NO ELECTRICITY

lustrated with more than 20 handsome illustrations. This
is a great book and you shonld not be without L g Price
INDIGESTION: In cases of indigestion our vibrator forces the fiood
to digest, thereby avoiding fermentation and the forming of gas. Yoo

only 10 cents, postoaid. 3 for 25 conta” Address
Western Specialty Co., St. Paul, Minn,

et rolief at once.

HEUMATISM: Itis caused by uric acid centralizing a1 one point,

I Vibration scatters the uric acid, and ¥ increasing the circulation, drives

LEARNED BY ANY MAYN OB BOY AT HOME,
Emall cost  Bend to-day 2¢. stamp for particulars and proof,
0. A. Smith, Room 207 2040 Knoxville Ave,, Peoria, Il

it out through the pores.
DEAFPNXERS: Iocasesof deafness the vibrator stimulates the outer
and inner mechanism of the ear and cures in Many Cases,
ﬂll’tl:jlll'LAdTillN: :Ifyt;urj circulation is poor the vibeator will in-
crease ik, anc causc you to feel a warm glow all over your body.
LOCOMOTOR ATAXIA: In coses of ]Dl:o‘lll.glur ataxis or para-
lysis, the wibmtor is the only relief, It stimolates the nerves, and vibra-
on today for these ailments fs recognized as the best treatment by the
lcarlrna BE'IN:‘IEIJISII,
LUN BROUBLE: If your lungs are weak and troublesome wes
the vibrator.  Vibration on the lungs forces the bloocd theough the dead
;.-z]l:ma.nd does wonderful work in all cases of consumption asd lung
rouhle.
I’A.IJ_NH :‘h.ﬂt 10“]’.‘3; 4 No matter what palns or aches you have or
fay have that are caused by congestion, the vibrator will relieve thens.
NIEHI"III:'H BIBIL.ITI'.": cases of nervous debility our vibrator
does marvelous work,

Price only 52.00, prepaideon receiptfof $2.35

Our new 48-page book on viliration, fully illustrated. It
tbil;th you 'n.;ahat has and is being done by vibration. Our
15 a plain, commonsense argument. Send for it
day; it costs you nothing, - e T A b

We are the largest mak and
denlers of Vibrators in :h:Tl" orld

LAMBERT SNYDER CO.

Dept. 26 A 41 West 24th St., New York, N. Y.

AGE
H"?'! nra I.'!-:,."I.1 its :|||3.-I-=ti.:| POWEE in
sehool and out of 4. P g, enier- @a
taining, inst v Eharm- 4
less fun. Dhesl
tamp Electricn
Iatest Instructive

ﬁ Ergrrmiral Provrrs 1
gl dreds of Electrical Mogars, T
B ways, Battorios, gio, SE2
o3 for ome .Illll-E"HH!'il,' Mo
1 practical Motor.  Sent pestpaid
g VOLTAMP ELECTRIC MFG. €D,
Yoltamp Block, Baltlmore, Md,

H A I CONSULT ME BEFORE
iT IS TOO LATE

There is but one way to tell the reason of baldoess and falling
hair and that is by a miereoscopic examination of the hair. The par-
ticular discase with which your scalp is afflicted must be kpnown bee
fore it ean beintelligently treated. The use of dandruff curesand
haur tonics, without knowing the specific cause of vour disease. is lilke
tazing medicine without knowing what vou are trying to cure. Send
a few fallen hairs from your combings to Prof. J. H. Austin, the
celebrated Bacteriologist, who will send you, absolutely free, o
p dingnosis of your ease, a booklet on eare of the hair and scalp, and a
sample box of the remedy which he will prepare specially for you.
Enclose 20 postage and write to-day.
PROF. J. H. AUSTIN, 1107 McVicker's Theatre Bldg., CHICAGO, ILL.
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THE DEAF CAN HEAR|

Not by a miracle, but
by scientific invention.

If you are not totally deaf—nor horn
deaf—the Way Far Drums 1 believe
will enable f’ml to hear perfectly—or
at least will very decidedly improve
yonur hearing.

1 know, beeanse T was deal, myself,
for 26 vears, and now, by means of my
eardrums (which I invented ), can hear
faint whispers. M{ Ear Drums are
delicate, sensitive little deviees that
are pot only invisible, but you cannot
fecl them in the ears. Hasily placed
in the ears.

Write me today about pouwr deafness.  One eent invested in
4 postal easd now may be the means of restoring your hear-
ing, GEORGE I. WAY, 313 Majestie Bldg., Detroit, Mich,

THE PEERLESS WONDER AEATER

The Gas-Steam Radiator—tbe latest
and best, Counect it to the F“ jet or
any other ges connection with an or-
dinary gastabe and enjoy the comforta
of the most economical and cleanest
heater ever offered the public. Made
of galvanized iron, finighsd in alomi.
oum with gold bronze striping. An
excallent heater for the sick room, bed
room, living room, office, store or hall
It gives a moist, even heat, and does

consume the oxygen of the room.,
The oparation of this heater is simple
and abzolutely safe, and is anequaled
for efficiency, economy and practica-
billty. Everyoneistested before leayv-
ing the shops and is puarantesd as rep-
resented or money refunded. Price
complete, $15.00 F. 0. B. Chicago,

We ara also specialists in outfite for homes,
City or Country, inm Heating, Lighting and
< Water-Henting Apparatus using gas or gasolinog
for fusl. SBend for circulars. Live Agents
wanted sverywhere, PEERLESS KITCHEN
BOILER & SUPFLY 0., Inc., Chicago, 11,

T

Theze figures tell exactly what we are dolng—eelling
a $20.00 watch for §5.45. We don’t claim that this §s a
£40.00 watch, or a $50.00 watch, but it 15 a $20.00 watch,
A leading watch manufacturer, being hard prezsed for
rendy  eash, recontly sold us 1000000 watehes—watehes
gotually built to retall at 220.00. There 3 no deubt
that we could wholezale these to dealers for $12.00 or
13,00, but this would Involve a great amount of labor,
time and expense, In the end our profit would be Httle
more than it I8 at selling the watch direct to the con-
sumer at §5.45. This Clarefax Watch, which we offer
at $5.45, I1s a rubied jeweled, finely balanced amd pers
feetly adinsied movement. It has specially selected
jewels, dust band, patent regulator, enameled dial, jew-
eled compensdation balance, double hunting oase, genu-
ine gold-laid and handsomely engraved. Each watch is
thoronghly timed, tested and regulated before leaving
the factory, and both the case and movement are guar-
anteed for 20 years,

Send vs your name, postoffice address, and nearest ex-
press office, and name of thls paper. Tell us whether
you want o lady’s or gent's wateh, and we will send
the watrch to your express office at once, If it satisfies
you, after a carefnl examination, pay the express agent
$5.45 and express charges, and the wateh s yours; bt
it it doesn't please you, return it to us at our expense.

A 20.wear guarantes willl he placed in the front cose
of the wateh we gend you, and to the firat 10,000 cus-
tomers we will send o beautiful gold-lald watch chain,
Free, We refer to the First Natlonal Bank of Chicago,
Capital 10,000,000,

NATIONAL CONSOLIDATED WATCH CO.,

ADVERTISING SECTION as1

FREE TEST

The Famous

Detroit Medical Batteries
Sent on Free Trial to

MECHANICS

AND ALL OTHERS

whose duties keep them tied to their work.
The work of a mechanic is a constant
strain to the nerves and general health,
resulting in headaches, weak eyes, insomnia,
indigestion, poor circulation of the blood.

TREPAID

Every worker should have a Home Treatment
Mledical Battery in his home.

ELEGTRICITY

as administered by the famous Detroit Medieal
Batteries restoras s;gilr nervous system to its
normal eondition. ese Batteries supply the
electricity for the electric bath or massageina
correct and scientifle manper, acting asa Tonle
to your whole system, crealing the proper circula-
tion of the blood, which means good general health.

Our Liberal Free Test Offer. Take
Immediate Advantage of it Now.

Send for our handsome Catalogue of Medical
Batteries; it will be mailed to you free of cost;
make your own selection of the battery yon may
desire and we will gladly send it on Free Test.
Sea for 'Iyourﬁve:lt the bandsome finished instru-
ment. Try it=—vyon will be surprized with the
excellent results. Send for our catalogue today—
do It now. Get a Battery at onee; it will save its
cost many times in keeping vyou well and healthy.

DetroiT MepicAL Battery Co.

378 MAJESTIC BLD@., DETROIT, MICH.




FREE FOR FIVE DAYS' EXAMINATION

Sent by prepaid express and returnable <% our
expense if not in every way satisfactory.

A New Work for Architects, Draftsmen, Carpenters and
Architectural Stone and Sheet. Metal Workers.

TheFive Orders of Architecture

The newest, slmplest, and most comprehensive treatise on the Greek and Boman orders

i-:-t publizhed. 450 pages of text, 7x10 Inches in size. Bound in half red moroeco leather, BS

arge detall plates 11x15 Inches in size, in a handsome portfollo—illustrated with over 200 sec-
tions and detalls drawn to seale.  Contalns many full page photographs of the best examples
of Greek and Homan architecture; also a valuable list of definitions and pronunciations of the
varions architectural terms, and & list of all the good books on the subject.

The work 15 an invaluable means for hﬂcumm%ac ualnted with the detalls and the propor-
tions of the Standard styles of Architecture and the “laying out" of columns, cornlees, balus-
trades, and moulding in general. The work has been five years In preparation and contains many plates that have
never before been avallable except in the most expensive books.

OUR OFFER

Regular Price, $16.00 : NOW, $12.00

(in your request, if you mentlon this magazine, we will send you a set of the Five Orders of Architecture by
express, prepald, for five days’ examination. If satisfactory, send us $2 within five days and £2 a month for five
months. We will remove the books at our sxpense on notification from you., Write now,

A merican School of Correspondence

CHICAGO, ILLINOIS

Mention Popular Mechanics, March, 1907

$3,50 EACH (former price $6.00) 10 Days Tria

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- B :grmm 1?;‘;;:::1::- E:ﬁ; ’:;';f;l:n'nh:uﬁ'duﬂﬂgﬁtr
- gt e, IO ] .
“'“.ud armatures and bronze bases. L0 Tl Lowis instruments have been mude for a gencration in
Will develop about 1-40 horse power. . our workshops in Chicago, U.8, A., Elsleben and Schil-
bach me"“rl:.ln and Pedrons (Italy). Yon risk
nothing in ordering and yoo can now save GO0 and
more—all teachers'and dealers'discounts. You know
= that Lewls Instruments have long been regarded
el a5 the standard. Do not miss this ten days’ trial offer
Write today for cur besutifully (llustrated free catalog No. 164

The White Eagle Electric Molor | Bamosins o ciarimets wod Fiutes ot Wheicssle.orioert

Postpaid, 76e.

b
Al
-

They run well on from 1 to 6 eells dry
battery, A great bargainand thereare
only a few left. ORDER TO-DAY if you
want a gcod motor cheap. PARSELL &
WEED, 129 W. 31st S5t., N. Y. City.

=z )

= Write for our free hook| et ——
. We make working modela of inven- “HOW TO BE A
g tions. Send for ilostrated catalogue :

B of Model Supplies, WATCHMAKER"” - BE A

The Plerce Model Works | 555 Grene suicive, " [EAZYAM 8 L V{34

124 Plerce Avenue, Chicago, IIL ST.PAUL, -  MINN.

SOLD DIRECT FROM FACTORY AT
e tare sou from $15 to 400 when wessllzons WHOLESALE PRICE

our low wholesale price, besides we give you the
best rangs on the market. The TOLMAN STEEL RANGE is the “best baker built,” ia very economical In
fuel consumption, constrocted of the best materials money can buy, and will give yoa aplendid satisfaction
and years of service. Wa Hhitﬁi it ali{ln range we make on a strong, binding TEN YEAR
guarantes and give you ONE ¥ FHEE DECISION TRIAL. We prove to you in
your own home, at our risk, by actual test, that TOLMAN RANGES are superior to any
other range mades, and that our way of salling direct at wholesale pricesa actually saves ¥
yon money., Don't boy wotil you get our complete catalog of stoves and ranges. A mmo- #7F
ment's time and a postal card will bring it to you and save you money. .
Write for it today. Ask for Ustalog “G."

Elaborate Furniture Given

to customers saving our “gdvertising bonds™ given free with all goods purchased
of us. You should know more abont this offer. Just write us today for a
CATALOG “EG" and premium offer. particulars will be sent at once.

JUDSON A. TOLMAN C0. 7705 Woodiawn Avesne  CHICAGO, TLL. Cotl




“'Want' and “‘For Sale'" Ads. 3 cents per word payable
in advance. Repliess may be sent to a number care
Popular Mechanics, and will be forwarded without extira
charge. In answering such let the number appear on
your envelope.

AUTOMOBILES.

AUTOMOBILE SCHOOL.—Chicago School of
Motoring: the original automaobile school in Chi-
cago, One hundred and eighty graduates the past
vear, to whom we refer upon request. Automo-
bile owners, prospective buyvers and young men
wanting to become expert chauffeurs will save a
great deal of money and a lot of worry by study-
ing the mechanism, care and repair of gascline
automaobiles, in our shop, where all parts are open
g0 vou can =2ee how they are made, and how they
gperate. We give thorough and practical instrue-
tion. Competent chauffeurs supplied. Address,
Chicago School of Motoring, Dept. B., 264 Michi-
gan Ave.,, Chicago, IIL

FOR SALF—ILocomobile steam runabout in good
order ; steam, air and water pumps, Injector, kelly
generator, tivre inflator, leather stanhope top.  Will
gell cheap Tor cash.  Write for partlealars. Arthoar
W, Hlmthrm‘d 42 Doy View 'l'l‘l."l:‘uf.'i' \'H'rln:ll'f:l!. N. Y.

Il"[‘ TIII‘ EXGINE DO THE WGRI\—WG St"ll
castingz and blpe prints for gasoline motors from 1%
to 6 h. p. Also finished motors—bicyele, auto marine
and stationary. Oor attachable ontit it any Meyele,
Build wyour own motor during the winter months.
Shaw Mfg. Co., Dept. B, Galesburg, Kan.

FOR BARGAINES in second hand machines, watch
this column. We can dispose of your old car for you

very quickly. Why not try it next month. Costs
but 3 cents per word.
MOTORCYCLES

MOTORCYCLES—AIl best nu 1]11“' general agents
for “Merkel,” $155; “Yale,” 2176 Curtlss l-cylinder,

£200); Z-cylinder, $275; Mnrkol mntnrcyolu side de-
livery cars, §2b60; m'll] orders promptly filled.
Terms, 23 per cent with order, balance C. O. D.

Every machine thoroughly tested by our expert be-
fore shipping. You benefit by our long experience.
temit money order or bank dJdraft payable to
Whipple Cyele Co. Whipple, the Motoreyele Man,
260 West Jackson EBlvd., Chicago.

FOR SALE—A new Wagnor 1906 motorceyele. A
bargain if taken at onre, Address Lock Box 27, Her-
Ington, kan.

ME RhI L MOTORCYCLE frame, spring
fork, long wheel base and posltive grlp contreol. Hi;nlple
congtruction and highest efticiency.  Every part boilt
and guarantesd by us,  [lHustrated catalogue giving

complete  detafls and  prices sent free on reguest.
Merkel Motor Co, 11100 260h Ave., Milwankes, Wis,
INDIAN MOTORCYCLEES, one at $100: two at

$125; ithree at 8135, New Yale never ridden, £160 ;
other bargains. DPartz apd repairs.  Send for 1907
catalogus. F. B. Widmayer, 2312 Broadway, N. Y. (.

10068 ARMAC MOTORCYCLE, 3 H. P,
condition ; will sell for 135, J.
Ave.,, Byracuse, N. Y.

SECOND-ITAND MOTORCYCLES,
eegsories bonght or sold, What have you to offer or
what do youn want? Motoreyele Equipment Co., 48
Lake, Ilummnndspﬂrt ‘\' 1‘

MIIL‘IIR (‘;l LES '."- II i' "lmn ¥V Motor and 3
. P. Bingle. DBoth practically new and in perfect
condition, DBest cash offer takes them or will trade

extote,  If Interested wreite Brattan, 253

i in perfect
Gillespie, 226 Bouth

motors and ac-

for real
Broadway, New York Clty.

FOR BALE-—1006 “Indian” moforcycle,  Guaran-
teed.  Practieally new: must sacrifiee: §140.  Ad-
dress F. J. B, care I'upu]ar Mechanics,

Folt sALE—Maotore n]u frame ; new. Write me for
]1:|r1il-|]]u-< Liriston onn, I?H:H"|?H\'|.' Ky.

1'|.II:J|{|I CYULE BENGINES— Build your
Write me for deseripifion of onr & BH. 1.
gend set of blue prints for 260
3218, care Popular Mechanies.

own engine.
engine,  Will
amd =tamp.  Address

BUSINESS OPPORTUNITIES.

START A MIRROR FACTORY., 'Thiz Iz the head-
line of our advertisement which bas appeared o
every Issue of “Hop™ for more than a year past. Hun-
dreds and hundreds porchased our instroctions from
that advertisement on the guarantes “your money
bhack 1f not pleased.” Not one asked for thelr money
back, Why%? Because we gave them Informatlon
worth ten times the price asked., Look up our adver
tisement in any back lssoe, or send stamp for our
new illustrated circular telling yvou anll aboonr this
money-making business.  atterson & Co., D1, Mor-
ean I'ark, [l {Explanation : Morean Iark is a
stburh of Chicagn,)

OPPORTUNITIES IN CANADA I‘lmtq s J]Ilh"pr'l::ul
ence and money in the rich soil of Western Canada.
Wreite for our free boolk, No, 9, “The Homehuilders,”
abhout laads and profitz in the Great Canadian Wheat
Reglon. ['rices low—terms easy. Saskatchewan
Realty & Improvement Co., St Paul, Minn

MOXNEY WANTED
and extension table. An advertising disteiboting ma-
chine. A match box, corkscrew and cigar cutter.
Write 3214, Mopular Mechanies,

ANYRODY CAN MAKE GOOD CUTS with my sim-
ple zince etechiog process: price £1: speclmens and
particulars for stamp. 7T. M. Day, Box M, Wind{fall,
ind.

to patent & combined ~.i:1f~lmnr:1

MACHINERY—When vyou get ready to
have that model or experimental machine made send
in vour sketch or deawing and weite us for estimates
and prices.  All kinds of ‘mochine and job work done

BPECTAL

promptly. Empire Machine Works, 210 Third Ave.,
FPlitsburg, Pa.
$100 PER MONTII SALARY paid weekly. Ener-

petic man In each cointy to represent Hardware Dept,

Established buslness.  Fxpense money In advance,
The Columbia House, MH-7, Chicago,
A FEW DDLLARS will start a prosperous mall

order business ; we furnish catalogues and everything
necessary ;. by our easy method fallure almost fm-
possible.  Milburn-Hicks, 714 Pontiac Bldg., Chicago.

VALTTARBLE PATENT with stock of goods and un-
finished parts for sale, The goondas are wanted by
every well-dressed man. A first-class mail order and
agents’ proposition. Here 18 a grand chance for man
with push and 21500, [ took the patent to protect
myself, It s not in my line: also 1 cannot spare
time to handle it, so will glve someone a snap bar-
gain. Address owner, G, L. Erwin, 3868 Western Ave,
Chleago, 1.

BLAST FURNACES—We want to tell you about
onr money saving blast furnnecs. They will heat,
harden or temper high grade steels, tonls, small cast-
ings, ete.  They are so rood we send thom om 30
llll.}'T teial. Write 12368, Popular Mechanics, for par-
ticulars,

PATENTS FOR SALE

FOR BALE—Datent No. S24.850 on a leaf guard
attachment for cultlvators, Wil lease on royalty.
Lack of capltal makes selling necessary, Patent is-
sued July 3, 1906. For partienlars address George
Goodehild, Caro, Mich.

FOR SALE—11 H, I "nlntnr Cyrle Engine, $20.
Castings, £53. . E. Bhook Mig. Co., Waterloo, Towa.

l-‘t’fl-l-'u:. SAT..-I-*I—MH'}LEI E.-‘.~|:-r-I.n-J_,' Frame !"-[nt{;;l’_‘}'t_'lf:.".
guarantesd Al condition: 95, Send for photo and
deseription. Address 2210, Popular Mechanlcs.

WATER BICYCLE-—I have Invented a water bl
eyele on entirely new principles.  Fasy to ran, easy
to moke and Impossible to sink. Far ahepd of all
others In speed. 1 will send complete nlans to anyone
and explaln bow to make for 85, Write Horgee Cub-

berly, 1509 Central, Kansas Clity, Mao.

Please Mention Popular Mechanics
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PATENTS SOLD ON COMMISSION, If yon
wish to buy or sell a patent write te E. L. Perkins,
P'rezident Inventors’ Exchange, 54 Broad 8t., Boston,
Mass.

FURL SALLE or lease on royalty. Good patent. For
partleninrs address . W, Jobe, 1002 Iast 19th St
indianapolis, lod.,

FOR SALE-Patent No. 820,449 for improved hand
rake. Will =ell at n reasonable price. Wrlte Harry
Vesperman, Steubenville, Ohio.

FORR SALE Olt EXCHANGE—TU. 8. patent rights of
Lielt clenning machine, A great money saver for shops
ritn by power. Want to exchange for patterns, jiggs
and templates for marine gasoline engine. Will give
full and ¢lear assiznment of patent. Address 3212,
ecare Popular Mechanies.

SI'ECIALTIES AND TT’ATENTS of merit are bought
and zold by the American Commerce & Specialty Co.,
Incorporated, 95 Dearborn 85t., Chicago.

BUSINESS CARDS.

ADVERTISING

SECTION

IRONWORKING MACHINERY—DPlaner 243x24x49
in, with countershaft, $290; Bilckford 30-in. Drill
Preas, $175: Blaisdell serew-cutting Engine Lathe,
15-in. x 6-ft., with countershaft, #1306 ; ILill, Clarke
& Co. No. 1 IFriction Drill (used about a week),
£30; 12-in., 4-jaw independent Chuck, $10. Machines
in good shape, located at St Charles, S0 miles from
Dies Modnes, Wise & Son, S5t Charles, lowa.

FOR SALE—24" planer In good condition, 10
acrew cuttlng lathe nearly new, countershaft., Set 3

H. P'. gasolilne marine engine castings, blue prints.
Will =ell at a bargain, or exchange first-class motor-
eyele. Cureton, Allyns, Conn.

FOR SALE—One brand new Woodpecker gasoline

engine, 315 h. No foundation reqguired. Wired
and Piped. ready to run when it arrives, Complete
in all respects.  Price, 598. Regular price, %150,
Address 2153, care Popular Mechanics,

FOR BALE,

GABOLINE ENGINE and woodworking machinery,
Lock Box 16, Woodburn, Ind,

HOW WOULD YOU like to he in business for
yourself? We have recelpts for any branch of busi-
ness. Let us know what yon want., Address Monti-

cello Bupply Co, Noo 19938 W, Windsor Ave., Jeffer-
son Park, IlL
=) ﬁillji-.l..{—-t_mr shop is at your service. We make
models, perfect Inventlons and experimental machines.
Send us your eketch or drawing, Write uws for estl-
mades and prices. Empire Machine Works, 210 Third
Ave., Pittsburg, 1'a. o i
EVERY ENGINE works better when packed with
“Eurcka Packing." Your dealer will furnish it.
YOUR CARD should appear In this column. It
will cost you but 3 cents per word in 95,000 coples.

BLACKSMITHS,

ALUMINUM can be soldered by l|:ii1|g~4-‘tlllu|1|1u1|1
folder and Flux sold by E. F. Lester Co., Fayetteviile,
M. Y. Write for catalogue.

FOR SALE—Dynamo 175 walls), MNever
nged.  Inm Al condition. A bavgain at 512,

Holbrook, 15340 So. Lawndale Ave, Chicago,

FOH SALE—A lol of 1% and 2 h, p. statlonary
gazoline engines., Also castings for same, J. .
Hehulz, Box 176, North Chiengao, 11,

FOR SALE—One 3 h, p. automatic steam engine,
$§l’i: one 2 h., p. boller and 1% h. p. steam engine,
$:15: one 3 h. p. gasoline engine, $75. J. F. Thomas,
New London, Wis,

FOR SALE—Gasoline engines, 5x6 bore and stroko,
for marine, automobiles and statlonary use. Reply

with stamp. Also castings. B. W. Richardson,
lRoute 36, eoria, 111

heen
Wm.

TEN DAISIES—To keep us golog winter months
we are offering for April 1 delivery ten *“Dalsy™

launches, 17-ft., fitted with 2
{developa 3) for $100. Engine alone worth this

First ten checks $25 files wour order. Southern
Boat Mfg. Co., DBuckhannon, 'y Wa.

h, p. reversible engine

GOOUD BLACKSMITHS ARE SUCANLRCE and but few
learning the ftrade, The smith comes first of all pro-
fessions or trades. The smith must make the tools
first for all from the surgeon to the safe blower, by
usging Toy's Treatise on new steels explaining how to
work them, with 75 new methods for working all
difficult jobs, ‘T'en receipts for making your own com-
Pmmda for welding diferent kinds of steel solld.
Thermite welding fully explalned ; also two colored
tonl terapering charts ; chart A explaing all annealln
and hardening: chart B explains both scientific an
plain tempering to a4 sfandard. All the above for
$1. Valuable samples free. W. M. Tor, Sidney, Ohlo.

Ly YOU EVER break castings on your machines,
causing a loss of time and money? 1f you do, they
can be brazed with Moarray's Cast Iron Brazing Com-
pound and made stronger than they were. [ will send

repaid a package sufficlent to make fifty repalrs
ar 1. I guarantee It absolutely. J. L. Murray, 215
8. Main St., Bloomington, Il

PLUMBERS" BUPPLIES.

WRITE POl FREE BEOORKLET 156-AAX and learn
all about the latest wrinkle in making pipe joints.
The & Obermaver Co., Clocinnatl, O.

FOR SALE, UCHEAP—Wood turning lathe, iron
bed, bronze hearings, three speeds, fron pulleys, with
rests.  Good condition. Machine Floor Surfacing Co.,
Fremaont, Ohio.

 FOR SALE- New % . F. compound steam engine,
Perfect worklong model. Wil sell cheap. Owen A,
Swain, Middletown, Tnd.

“FOR SALE—Two volt and ammeters genuine RKen-
dall P. Davis, %1.25 each, postpaid, Premoette

camera, nearly new, $4, postpald. W. R. MacDonald,
Surf, Cal.

FOR BALE-—Target plstols, rifles and shotguns.
Marde by one of the best known manofacturers. None
better. Will close out at about half priee. Write

now, 2216, care Popular Mechanics.

TWO REGINA Music Boxes (No. bl), with B0
pieees music: also elght sotomatle weighing ma-
chines (Caille Bros. weight tellers). All operated

with penny. Very cheap for cash, Addresz 3217,
Popular Mechanics.

OVERSTOCK—Tool Chests:  Carpenters $7.50
chest for {H; machinist's 512 chest for $6; elec-
triclan’s $6.50 chest for &350, If not =satisfactory

?{_nnf:v refunded.  Buillders® Supply Co., Buckhannon,
. Va,

AR FOIt MY FHEE catalogue of plumbing and
gteam goods; every honse owner should have one.
Johin Hardin, 4541 Cottage Qrove Ave., Chicago, T

MACHINERY FOR SALE.

AIRSHIPS

All kinds gas halloons ; patent, portable
hydrogen generafors, Apparatus bullt, Consuliing
englineer, Largest, most rellable manufactory In
Ameriea. Operated 27 years. Carl E. Myers, Balloon
Farm, Frankfort, N. Y.

BARGAINE IN MARINE GABOLINE ENGINER
2, 3 and 4 H. P., 2-cvele, simple, reliable, economical.
Bpecin]l inducements to hoat hoilders.  Catalogue free.
Northwestern Steel & Iron Works, Dept. 14, Fan
Clalre, Wis.

FOR SALFE-—FEngine lathe, swinge 914
25 in. between centers. Complete with full set
rhange gears to cut all size threads, 3 to 40 In.;
price only 230.50. Address L. ', Grammes & Sons,
Allentown, Pa.

in., takes

BUILD THAT EXNGINE YOUHBELF, BEasy, prac-
tieal, simple. Two-cycle 5-h. p. eastings built by any-
body, anywhere, Particulars. Hudson Motor Works,
Beneca Merritt, Manager, Newburgh, N, Y,

FOR SALE OR EXCHANGE.

WANT TDO EXCHANGE—Speed lannch, 32 by 4%,
with 20 h. p. engine, make:s 17 miles: eost aver
£1.300 less than year ago., Will exchange for multl-
ple erxlinder touring car of reliable make and In
good condition. I 0. 74, Appleton, Wis,

FOR BALE OR EXCHANGE —Seven-inch apark
Induction coil. New wall and desk telephones. Serles
or bridglng,  (heap.  Trade for motors, mutiscopes,
motoreyele, hooks. What have you? Write me. No.
4211, care Popular Mechanies.

FOR BALE OR EXCHANGE—GO light dynamo
or will exchange with someone who has a small 20
or 25 light and wants a larger one. Drawer 29,
Salineville, Ohio.




EDUCATIONAL AND INSTRUCTION.
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BOOKS AND PERIODICALS.

STUDY ELECTRICITY AT HOME—A
electrical course at home, containing 30-page detall
book, Zzﬁ-pafge text book, 200 experiments and over
100 pleces of apparatus. Price, complete, only $5.60,
Catalogue “P8" explalns this and other remarkable
GYEEEE. Thomas M. 82t. John, 848 Ninth Ave., New

ork.

complete

FOR SALE—Practlcally new set Cyclopedia of Ap-
led Electricity. Five volumes; % leather binding.
ost $19. Leaving town; will sell for $9. Address
(F. E. 8) 1156, Popular Mechanicg, Chicago, I1I1.

FULL SIZE WORKING DRAWINGS for 14:-h. p.
two-cycle marine motor, $1, postpaid. Also castings
for above motor. Semd stamp for full particolars.
New & Kelly, 2393 W. Harrison 8t., Chicago, IIL

PATTEEN FOR BKEES—Taken from skees used
by famous Swedish jumper. 25 cents. M. Larsen,
405 Lenox Hoad, Schenectady, N. Y.

WANTED—A copy of American Telegraphy by

Maver: In good condition. Glve particularse and
price. Address 32135, care Popular Mechanics.
MONEY TN NOVELTIES—oOur advertlzsers and

readers are looking for good new noveltles to put on
the market., They have money for the right inven-
tiona in utility, amusement and advertising novelties,
What have you got that's Fmﬂ? Reach this field
through “The Novelty News,"” 171-5 Washington St.,

Chicago. Trial 8 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 Aveid;” *“"Patent Facts vs.
Patent Fancies,” and "“The Inventor's Harvest
Season.” Address Datent Bureau, Popular Mechan-
jes, 180 Washington 3t.. Chicazo.

NEW AXND PRACTICAL BOOKS—How to Make
Induetion Coils ; Wiring a House ; Brazing and Solder-
ing ; Commutator Construction; How to Make an
Experimental Wireless Telegraph: How to Install
Electric Dells; How to Make Small Dypamos and
Motors. IP'rice, 25 cents each. P. M. Sampson Pub-
llshing Co., 6§ Beacon 8t., Boston, Mass,

COMPLETE GRAPHICAL SOLUTION of Spiral
Gearing, 25¢: measuring screw threads, 15e. H. E.
Gilleti, 1108 Beventeenth 8t., HRock Island, Il

“WIRELESS TELEGRAINH—How 11 Works,"” s
the subject of our latest pamphlet. 1t avolds all
technieal expressions and is writtéen so you can un-
derstand It. Price, 25 centsa (no stamps).  Auburn

Ttility Co., 7644 IEmerald Ave, Chieago, [l
1F IT'S I'RHINXNTED-—MacDonald can suppl Iit—
Domestie and Foreign publicatlons of every descrip-

tion—I'lays—reading and recitation books—Dramatie

Journals supplied by mail. “Catalogue 1. M. sent
free'  Chas. MacDooald, 58 Washingion St., Chi-
rago, Tl

TECHNICAL MAGAXZINE—Containzs entertaining
acrounts of what inventors are doing, =uggestions
as to how to turn inventionz2 into monev, hints
regarding present opportunitie2 for inventors, de-
cigiong in patent cases. in fact evervihing of In-
terest to inventors, Bend 25 cents for three months'
trial subscription. Address the Inventor, 54 Ex-
change Building, Boston, Masa.

MALE HELP WANTED

FOR SALE—A 10-volume engineering library bound
in moroccn, Cost new 50, Iz in fine condition.
Will sell for $15. Address W. P., Box 4235, Chicago,
111,

AS A VOCATION, LETTER ENGRAVING Is well
worth your serlous consideration. It Is clean, artls-
tic and pavs well. Good engravers are scarce. The
New England School of Engraving now teaches the

art thoroughly by mall. Expert Instroctlon.  Write
ng. Waorcesier, Mass.
BUILD YOUR OWN LATHE for a dollar. Send 30

centa to H., I'. ., ecare Popular Mechanies, for blue
prints and directions. The other half dollar is for
materinl.

FOR SALE—Rrooks system patterns and Instruc-
tions for building 16-ff. launch. Never used. Cost
£7. L. Y. Spencer, 1005 Bank 8t., Batavia, N. Y.

FOR SALE—Castings $1, blue prints 25¢, for good
practieal reversible marine or horlzontal steam en-
ﬁinm. % -lneh bore, 1-lmeh stroke ; lathe work only.

. N. Hansen, No. 183 DuBols Ave., Elgin, 11l

BUILD YOUR OWN LAUNCH—Engine castings
and building prints for 214-h. p. gasoline EﬂEiﬂE‘-
Price, 810. Monarch Gas Eogine Co., Box 34, Mar-
shalltown, Iown.

FOR SALE—Cyclopedin of Engineering.

Four wol-

SUBSCRIPTION AGENT WANTED In every town
by Keith's Magazine on Home Bullding and a Journal
of Modern Construction, both magazines $1 year: na-
tional reputation and elrenlation: heavily advertised
40 per cent commission on subscriptions. Fasy, pleas-
ant, permanent work ; either gex ; restricted territory ;
capltal and experience unnpecessary. Sample coples
and details free. Max L. Kelith, Publisher, Minne-
apolls, Minn.

WANTED-—Mechanics, engineers,
firemen, do yon want to “get wise
page pamphlet containing
diferent examining

eleciricians and
¥ ®end for 52-
questions asked hy  the
boards thronghout the country.
Bont free.  Geo. A, Zeller Book Co., 50 8o, Fourth
8r.. 8t. Louis, Mo.

GOOD MEN WANTED to handle Rocky Mountain
Boller Cnmlﬂuund and other chemical llnes, Alen
with a fair knowledge of the chemistry of feed water
treatment preferred. S#;lr:ndlﬂ ﬂpg}rtunllx for bright
men. Those showing ability will be given the prefer.
ence as hranch managers. Rocky Mountain Chemical
0., Anaconda, Mont.

13

WANTED—Ambitlous young men to act as agents
for our fine llne of calipers, ete. For particulars ad-
dreas E. G. Bmith Co,, Columbia, Ta.

WE WANT AN AGENT In every shop and factory
to gell Mechanice’® Friend Hand Paste—just the thing
for mechanles, painters and printers. Work a trade
in your sl:m? and add to your Income. Fifteen cents
brings sample can and terms.  Agents protected.  Ad-

. rl ', Cost
g?nlja'w]ﬁ‘;n;ﬂl ijgr.‘,r“;?{““fﬂ&:gg F{r'r. r?f“]jﬂ ?;EB, pg:‘ dregs Mechanics" Friend Hand Paste Co., DBoston,
ular Mechanics, Chicago, 111, Mass. ETRTEN DTS
e - - g 1 SPERINTENDENTS, Foremen—3Men of strong
[l TAL B ;i
trlf:‘i F;.E:‘u Ag&#ﬁz& ;IIE.,] Tp;ﬂ}{?ﬁtﬂ"’;.s ?ﬁﬁ] [;iﬁfwﬁtn}‘-! executive abllity, capable of handling Inrge forces of
put). Hullinger's Mirror School. Francesville, Ind.  Mmen to advantage are wanted at once for responsi-

PRIVATE PRACTICAL INSTRUCTION In the En-
gincering use nof Algebra, Geometery, Logs, Trigonom-
etry Blldernle, ete. Write Geert Blaauw, 111 East
Seventh 8t New York Clty.

FOR SALE—Cyelopedia of Modern 8hop Practice.
A complete reference work for machinists, foundry-
men, ete. Leather binding. Four wolumes. Cost
818 will sell for 36. Address P. M., Box 425, Chi-
cago, T

ARE YOTT MAKING less than $25 or 230 per week?
Mechanical and Structural Drawing taught by ex-
erts, Send for clreular. Low tuition, including Frea
3ooks, Drawing Instroments, ete. Columbia Corre-
gpondence School, Drexel Bldg., Philadelphia, Pa.

ble poszitions, Ealaries  S1,000-85 000, (iffiees  in
twelve clities. Write us today. Hapgoods, 303 Broad-
wiy, New York.

AGENTS—Dliamonds,

penuine stones. All kKinds,

Health vwibeatop,  Patent articles.  New noveltiea,
Bpeclal gzoods., Catalogues free. Box 903, Jackson-
ville. Fla.

WANTED —AL onre, good man on Barrett's hork-
gontal boring machine. Open shop.  Muost be Al
Glve references, stating wages. The American Well

Waorks., Aurorn. TI.

GET A GOVERNMENT POSTTION—Our hook full
instructa how. Fallure Impossible IF studied,  Ad-
dress Frank Pergande, Publisher, 785 42nd 8t., Mil-
wankes, Wis.

FOIRR BALE—One scholarship In Stationary Engln-
eering in the Internatlonal Correspondence 8chools.
Prlce, $50. Address L. T. Grabam, Sunset, Ky.

DRAFTSMEN—Reveral experienced men: £1h to
£25 weekly. Apply “Engineer,” 1028 Roze DBldg.,
Cleveland, Ohlo.

Please Mention Popular Mechanics
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LOCAL REPRESENTATIVE WANTED—Experl-

ence unnecessary, If honest, amhbitious and willing to
learn our business thoroughly by mail. Large lncome
assured. Write for full partlculars. Address either
office, National Co-operative Realty Co,, B8 Athe-
neum Bldg., Chicago, Ill., or 896 Maryland Bldg.,
Washingion, I» .

ADVERTISING SECTION

WANTED—T or 9-inch power lathe, Have small

wood turning lathe, guarter horse water motor and
25 calibre Winchester repeating rifle, all new, to
exchange. Make me an offer. H. B. Ball, 378 K.
Buchtel Ave., Akron, Ohio,

PRINTING, STATIONERY, ETC.

SALESMAN WANTED—Must be experienced sell-
iu,? power transmitting, mill and factory supplies.
Salary and commission, Give age, experience and
reference. L. F., Grammes & Sons, Allentown, Pa.

STHRONG YOUNG MEN for firemen and brakemen
on all North American rallroads, Experience un-
neceggary. Firemen, $100 monthly, become engineers
and earn $200. DBrakemen, $75, become conductors
and earn §150. Name position preferred. Age 20 to
30 ; over 140 pounds and five feet five inches. Rall-
;ﬁ'ur {}ssigflatiam oom 174, 227 Monroe 8t., Brook-
yo. N.

GOOD SALESMEN WANTED for a patented spe-
clalty selling for %50 and $75: needed in all manu-
facturing plants. May devote entire or part time.
Some of our representatives average $15 a day.
Bome more. Write at once to Power Speclalty Co.,
240 Fort 8t.. Detroit. Mich.

AGENTE—Here is the chance of your lHfetlme.
Btoll's shoes for flatirons, something new, sells in
every home, Forty dollars weekly easily made. No
capital required. Get busy. Don't walt. For par-
ticuluri!"a dress Manager Stoll, Caxton Bldg, Chi-
CAZO, !

HELFP WANTED—Big money placing electrie eall
bells. Easy to learn. We furnish complete outfit
ready to start, contalning bell, battery, D0 ft. wire,
ush buntton, staples and instructlons for Installing.
rice, $1.560. Llberal discount in quantities. Pocket
flaghlight, B5e, prepaid. Money order preferred. H.
B. Steele, 229 Greene Ave, Brooklyn, N. Y.

WANTED—FIirst-class gepneral machinists, tool-
makers, dle sinkers, lathe and general machine hands :
automoblle and fine work : not strike-breaking jobs;
open shops: permanent: excellent opportunities for
good mechanics: best wages, Hiate experience, spe-
clalty and class of work. Addresz Dept. BS, 218 Btate
Life Bldg.. Indianapolis, Ind.

WANTED.

EVERYBODY WANTE I'RINTED ENVELOPES. 1

wlll print your name, address and occeupation on 25
dlsxb-inch XX envelopes for 15 cents, postpald. Sam-
ples free. (. M. Turnguist, 757 W. Lawndale Ave.,
Chicago.

ONE HUNDRED business or visiting cards for 35ec.
Envelopes, 40c¢ per 100, postpid. Keystone Printing
Co., Box i), North Branford, Conn.

ONE HUNDRED vislting cards, 25e, postpald.
Work guaranteed satisfactory. Samples for stamp.
E. A. Conwell, Box 3563, Rock Island, I1L

INK THAT DISAPPEARS in 4 weeks and 76 other
money makers, all for a siogle dime. Address No.
2291, Popular Mechanics.

100 XXX WHITE ENVELOPES for 42c, posipald.
Visiting and business ecards 35c per 100, postpaid,
Samples 2e. K. D. Elliott, Box 1376, St. Louis, Mo.

MISCELLANEOQUS.

SCHOLL BAWELS, designers, ete., send 20¢ for a
large sheet 25x38 Inch transfer paper used for ail
kinds of transferring of designs. W. A. Btanton,
541 Quincy St., Brooklyn, N. Y. S

WIRELESS TELEGRAPH INSTRUMENTS. Twen-
ty-five cents (no stamps) brings directions for making
experimental receiving instruments, Directions for
making 1-in. spark Induction coill at same price. Blue-
printed diagrams with each set. Aunburn Utility Co.,
it44 Emerald Ave. Chicago, I1I.

FOR SALE—I will sell the receipt for making
artificlal gold that will stand the acid test for 50e
In silver, Lock Box 592, Montpeller, Ind.

FOR GENERAL MEDICAL TUSE: Portable elec-
tric wvibrators; are excellent in cases of Rheumatism,
Indigestion, ete. Have a 235 instrument for £12.
Cirenlar free. Great agents’ proposition. C. M.
Turnguist, 757 N. Lawndale Ave., Chicago.

ENGINEERS., ELECTRICIANS, MANAGERS OR
SUPERINTENDENTS—Did you ever try to do
something in your line of work and get stuck;
then sit up late at night, reading books, data, etc.,
trying to find the information that would put wvou
right, and go to bed no wiser? Next day say, "I
wonder who could enlighten me on thils subject.”
If you send me one dollar I will glve vou the de-
gired Informatlom correctly, and written In plain
language, or sketched so that vou ean understand
it. I have had 23 vears' experience in above pro-
fessions, and am confldent I ecan supply  vyour
wants. Give me a trial. If vou think vou did not
get your money's worth. T will refund {t proamptly,
Address Gen, W. Richardson, M. E., 2181 W. 24th
Pl., Chicago. TIL

MODEL MAKING AND CONTRACT MANUFAC-
TURING for Inventors. Lowest prices. Send draw-
ingas for estimates. Murray Engineering Co., 3047 K
8t., Washington, IN. .

WARTED—An [ce machine, complete, about two
or three tons capaclty a day for circulating brine

through ecooling tanks. Address Box 14, Milburm,
N. I
WANTED_Alr-ronied, two-cvlinder, four-cycle

gasoline engine, & or h. p. In good condition.
Btate bore, stroke, r. p. m. and make, with lowest
casgh price, TLock RBox 271, Fremont, Ohle.

WANTED— Parties to manufacture churn on roy-

alty. Further partlcolars address Johmn C. McVey,
3002 Indlana Ave., Kansas City, Mo.
WANTED—Machinists, tool makers, draftemen,

want to Increase your salary? Machinists say, “Can't
get - along without Baunnders’ enlarged Handbook
of Practical Mechanics.” Guaranteed to fill the bill
as a ready reference : contalns more roles, ghop kinks
than all the other machinists’ handbooks put together.
Secrete from shop motes of hest machinistz In coun-
try. Evervday problems in shop figured by simple
arfthmetic. TPostpaid, %1 ecloth, £1.25 leather. with
flap. Agents make bir profits.  Send for st of
hooks. E. H. Saunders, 216 Purchase St., Boston,
Mass.

T e

YOUR FORTUNE lies in your bhand. Read your
future with my Fortune Ti&llng {hart. SBend 10
cents silver for one, NOW. J. Cecll Nuckols, Coving-
ton, Ey.

BURN-EASER will stop the pain and smart of a
burn or scald so guickly as to astonish and delight
ou. Onee used gun will always keep it on hand.
0 ecents, postpaid. . J. Church, Porter Corners,
Saratoga County, N. V.

MAGIC TELEGRAPILL
Novelty Co., Newark, Ohio.

WIRELESS SPECIALTIES : Difficult parts of de-
tectors, magnetic, electrolytle, thermal, mierophonic
and coherers, coils. condensers and other speclal ap-
paratus gnobtainable clzewhere. Send for price list.
Sindents’ Supply Co., Towell, Mass.

LATEST YET. Four tools in one. Made of steel,
nickel plated. Best kind of key ring; kevs can't
pet mixed up. Bottle cap remover, scréw driver, and
letter opener. Bample with catalogue, 10 cents.
#{zﬂntﬂ wanted, H. Higging Company, Ellsworth,
Ale.

TOOL HOLDERS—Do you want the best tool
holders made? If so, ask for our list. Address 21567,
Popular Mechanics.

CIGAR BANDS—Imported direct from Europe;
entirely different from American bands: 3,000 kinds,
all new, stamped with real gold, beautifally eolored.
Bamples 10 cents or 40 cents per 100 (no duplicates),
postpaid, iocloding illustrated catalogue on profes.
sional plate making. Order guick. National Helling
Co.. Allentown, Pa.

METAL POLISH—This receipt will be sent on
remittance of $1. The best receipt yet for polish.
A. Plouff, Box 303, Harrisville, . L

THI NOVEETY NEWS™ _An  ideal illustrated
novelty trade mewspaper. Fapeelally waluable to
Manufaeturers’ Agents, Manufacturers and Dealers
in Novelties, Mail Order, or anyone desiring to keep
in touch with all kinds of money-making novelties.
Trial 3 months, 25 cents. “The Noveliy News Co.,”
604, No, 171-5 Washington 8t., Chicago.

Postpald, 5 cents. Morse
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TOO LATE TO CLASSIFY

BUCKBEE'S FULL OF LIFE SBEFEDSE. Write to-
day for Free Seed and Plant Guide. Tells how and
what to Plant. H. W. Buckbee, Rockford Seed
Farms, Farm 250, Reckford, 111

N ey P

AGENTS WANTED to sell our stﬁﬁgraphlu_ and
fountain pens. Write for catalogoe and agents' dis-
count. J. L. Ullrich & Co., New York Clty,

PATENT FOK SALE-—Small metal clasp for work-
ing safe combination gquick and easy, Baves wear on
lock and work is done in half the time. Can be made
for 4c¢ and sell at Zoe. Wi sell half for %500, Iox
579, Cineinopatl, Ohio.

T EXCHANGE—I"'alr of double dissolving stere-
opticons  (high grade) with oil and ealeiom lights,
Complete outfit., Sell cheap or trade for automobile
of motoreyele,  Elmer Bechtolt, Germantown, Ohlo.

FOR SALE—Ounr new 4 h. p. marine two-cycie
motor, complete, $60. One 6 h. p. agto marine en-
gine, four-cycle, execellent condition, $65. Several
four-eycle & h. p. cylinders, completely machined,
pistons fitted, each £10.  Auto runabout ronning
gear with uteermg ﬂevlm Imd ete,, $40. All high-

Write . Bpecht, Skaneateles,

grade machines,
N Y.

THE TECHNICAL WOHRLD MAGAZINE wants live
agents now. [If you can devote part or all of your

time to agreeable, well pald work write us. [ig
commisgions, prizes, crackajack premiums, new
schemes.  Technical World Magazine, Chieago, 111,

MODEL MACHINE 2HOP In Central New York
for =ale at a low price., Two-story brick modern
mill construction bniiding 30x65, fully equipped with

lathes, milllng machines, drill presses and other
modern  tools,  Rellable water power, steam heat,
electrie lights, FFive aeres of Jand,. Write H. 3l

Specht, Skaneateles, N. Y.

RAILROAD WORKED BY WIND.—The oldest steam
raflway which Iz =tlll In existecee I8 the Stockton & Dar-
lington, which was firat opened in the year 1825, DBut
America ecan boast the possesslon of an iron way stlll
existing ng part of the Bouth Carolina & Georgla Hailway,
which was lafd two years before that date, and which Is
perhaps the only passenger llne that ever was worked hy
wind power. It iz recorded that, with a favoring breeze,
13 passengers and three tons of lron were carried at the
rate of 10 milez an hour.—London Answers,

OorR FRIEB‘-’B LLE

A ELGIN, WALTHAM

aul [geler H“ﬁfn watchen
weard, argthe lowest. mnyuihljlltlﬂﬂlﬁt

T & el |-.-4-::-|.l|in-|l this prest Ilh!
THAN = SUERER

u.l.'l.'l-.-n. 1J.|i.| bemariful engraved, dnbh buntlug
eads gold Slked watch, warrantsd to wear and
: keep s color, pem wind snd stem sst, Atted with
P :.g-lml.lue Elgln, Waltham, or Draeber Hampden
L movetnaat, with 1h-|:u.up-vun the disl, raby jew-
il papauslon balanes, patent Badr
Ladian or I;:::ﬂ:‘hr These ilrhl:hlll mld-..
known s t timekeopary In the wor
svery one warranted. Tou sxamine it nt your ax-
presdefics, If a8 pepresnted pay expresagoni
sanr apecdad pries B BN and sxpress charges and

fakinlnyours. Mention whioh w prefer and
1 you want Geods or Ladies o Address
2,

A L. C. F AR FIEL
225 Pearborn 8L, . Chieago, 011,

Don’t Wear a Truss

Brooks' &r&llamiﬂ a neweclentifio
discovery with antomatic air cushions
that draws the broken parta together
and binds them as you wounld a broken
limb. It nbmlutafr hinlds firmly and
comfortably and nar&r slips, alwaya
light and cool and conforms to avart;r
movement of the body withont cha
Ing or borting. I make It to yoar
measure and send it to you on a strict
guarantes of satlsfaction or nioney
refunded, and I have put my p1ice so
low that an:bﬂdr, rich or poor, can
buy it, Remember I make It to yoar
order—send it to you—you wear it—
and if it doesn't satisfy you, yon send
i hﬂcl h me aud. I I'ill rﬁfu nd your money, Tha banks or any
responsible citizen in Marshall will tell you that {8 the way I do
huginess—always absolutely on the sguare, and I am salling to
thousands of people this way for the past five ;renrs Eemember
I use no salves, no harness, no les, no fakes, I just give youa
stralght business deal at a reasona ble price.

€. E. BROOKS. 34 Brooks Bldg.. Marshall, Mich,

How I Grew Tall

A Startling Story Which Will Interest
All Who Are Short

The Height of Either Sex Can Quickly Be Increased from
Twe to Five laches—These Marvelous Results
Can Be Accomplished at Home Without
the Knowledge of Your Most
Intimate Friends

THE FREE BOOK TELLS YOU ALL ABOUT IT

MR, K. LEO MINGES.

Inventors, scientists and physicians have for years
Iwen trying to find some method whereby the helght of
an individual eould be increased, and up to the last
few years have met with fallure. It remnined for a
comparatively yoong man, Mr, K. Leo Minges by name,
te discover what so many otbhers had failed to do.

Mr. Minges resides in Rochester, N. Y., and has de-
voted the best part of his life in stodying amd experl-
menting on the Cardlage, and hiz great eforts have
at last been crowned wlth soceess, A large company.
compoged of Rochester's leading citlzens, haz  been
formed for the purpose of placing Mr., Minges' discov-
ery and inventions before the public. so that now it Is

=zible for any ]mli or gentleman who iz short to
nerease  her or his height from two to five Inches.
These results are absolutely guarantecd.

Mr. Mingez has soceessfully wsed hiz method on him-
gelf, amd has grown from a short, stunted boy o a
handsome, robust man of six feet one Inch in height.
Thousands of people living in all. parts of the world
are nsing his method with equally as startling results.
Let ug send yon the abzolute proof of the above state-
ments.  We have just i=zsued a beautifully llostrated
book, entitled “*How to Grow Tall,”™ which econtains in-
formation that will sorprise you. Ten thousand of
these remarkable books will be glven away abzolntely
free of charge in order to Introduce them. If von fail
to receive a copy, you will always regret .  This
great book telle how Mr, Minges made his wonderful
discovery. It tells how you ean Inerease your helght
and tufld up the entlre Eystem. 1t eontains the ple-
tures and statements of many who have n=ed this
method.  After you repeive thiz book Fon will thank
ns the longest day yon live for having placed within
your reach this great opportunity.

Remember, a postal card will bring it to your very
door, all charges prepald.  All eorrespondence strictly
confidentlal, and sent In plain envelopes, 1T you wizh
a free copy of this book and the proof of onr claims.

write fto-day, Address The Cartllage Co., 19V Unlty
Rldg., Rochester, N. Y.
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VERY man is the architeci of his own fortune,—the shaper of
his own destiny. The reason why so many men make complete
failures is because they have no purpose in life—no definite aim

in view. They dnft about from position to position, advancing and

receding, up today and down tomorrow, like driftwood in a storm at

sea. They hope sometime, somewhere, somehow to be in a position

7 of independence. The cost of independence like everything else worth

while is the price of work, effort, ambition and nerve. Haphazard hacking

and hewing can never result in anything worthy of the effort. There is a

natural “bent” in every man's character. Find that “bent” in your character,

follow it, and you will be successful in life: No arist ever put brush to canvas

without a very definite idea of the picture he intended to pamnt. No sculptor ever
took chisel in hand without a well defined purpose in view.

4. What are you making of yourself? In your father’s ime the man whe
failed to get an education in his youth was handicapped for the rest of his life. That
was before the day of the Cormespondence School. MNow all that you need to do to
become master of a trade or profession of your own choice is merely to let us know your
natural “bent™ and let us develop it for you.

€. Write today for our 200 page FREE handbook handsomely illustrated with diagrams,
photographs and charts desenbing our 60 courses in Engineering and Technical subjects.

here is no reason whatever, why any man of ordinary intelligence should continue to toil
away day after day in an underpaid, menial position when such opportunities are open for the

mere asking. This your opportunity. Grasp it now,

WE EMPLOY NO AGENTS

to bother you with repeated calls at your home or place of business. We talk to you enly by
mail. The money you pay us is not used to maintain an expensive orgamization of high-priced
agents, but iz 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 maga-
zine) our 200-page hand-book fully describing it.

weMechanical Drawin weHeating, Ventllatlon and . Btructural Drafting

v Bleetrien] Englnesring l‘lumE]ng asdnvomotive Engineering

wMechanical Engineering wBtationary Englneering eIVl Engineering

e Tolgphons Fractice wollege  Preparatory Course . Marine Engineering
Tetegraphy (fitting- for entrance to ens Architecture

e izt Metal Pattern Drafting ginsering schools) s TOX LIl

AMERICAN SCHOOL OF CORRESPONDENCE
CHICAGO
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form their functions,

See for yourself the admirable construction of
the cylinder head and the ingenious 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

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 convenient to call on the Interna-
tional A gent, writefor illustrated catalog.

Vertical, 2 and 3 H. P.

EXAMINE AN LH.C. GASOLINE ENGINE
=——=BEFORE YOU BUY==

If you are in need of an engine, learn all about the I. H. C. line hefore you buy.
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-

Have him explain just how the high compression of gas in the cylinder is obtained.
know, gives the most power with the least fuel,

then decide what kind of gas engine is JGegl™

I. H. C. engines are made in the following sizes:

Horizontal (Stationary and Portable), 4, 6, 8, 10, 12, 15 and 20 H. P.

International Harvester Company of America, 7() Monroe St., Chicago, U. S. A.

{Incorporated)

(Go to the Inter-

This, you

ARE
WITHOUT EQUAL
IN QUALITY
OR EFFICIENCY
IN PRACTICAL USE

RATCHET AND
SPIRAL-RATCHET
SCREW DRIVERS

also DRILLS

ASK YOUR DEALER
TO SHOW THEM

SEND FOR OUR
“YANKEE” TOOL BOOK

SENT FREE

NORTH BROS.
MFG. CO.

PHILADELPHIA, PA.

MR. REPAIR MAN

Youareblind to your
own interests if you
fail this Spring lo
install one of the

.......

DEAL LAWN MOWER GRINDERS

and sharpen yonr Lawn mowers in the only up-to-date, rapid,

accurate and ecientitie way, The 1907 model 18 now IBH_{IJ" and
Hmtumu features that make it usefuol the year ronnd, Wa
can't begin to mentlon them bers, but a postal will bring fall
description, price, ete, Ask your ;ﬁhber about this machine.

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




We Have Harnessed The
ELEMENT

FOR YOUR
USE

Awalt Your Command

}Ea‘ir[h, Air, Fire and Water -—|

EARTH-—little black lumps of it—is the seceret of
the (vaz Cannon, a boy's toy cannon of absolute §
safety, economy  and delightiul realism. The toy
gensation of 1907, The most [J]l'-:lﬁjn;_" wrift for :.,'nl]t:li.'
America all the year around,

AIR—will bring Health and Beaaty, Our Home
Mas=age Machine utilizes the wvast and unlimited
force of atmospherie pressure, enabling one to massage perfectly and thoroughly.
At Home. It costs only $1.50 complete, and is equal to the highest priced
massage device, For “My Lady's” toilet.  Splendid after the morning shave.

FIRE—ingenionsly produced by a mechanical arrangement in_our Matchless Cigar Lighter. Never
fails to light Cigar, Cigarette or Pipe.  This lighter costs only 75¢ and is absolutely invaluable to any

smoker, anywhere, any time,

WATER —from your own fancet at home—harnessed to our “‘Little Wonder’ Water Motor will
grind, polish, sharpen anything, run s=ewing machine, dynamo, cooling fan, bottle washer, egg
beater, and prove invaluable for countless other uses about the home. '

WERITE US for fall partienlars about the article yon are Intereated (n.  We will gsend at onece pur attractive free deseriptive matter.
We puarnntes nhsolute satisfaction with our novalties or money cheerfully refunded. Write u= today which element you wish to

have work for you.

WARNER MOTOR CO.,

Sole Proprietors of the Elements

Agents Wanted Everywhere.  Dept, 14 Flatiron Bailding, NEW YORK CITY.

No. 50 —UTICA SIDE
CUTTING PLIER

THE BEST, THE STRONGEST
and Casiest Cutting Tool

of its kind

EVERY TOOL

GUARANTEED
#5ED THE WORLD OVER

Sample by Mail

toany addressin
¥nited sStates

4 inch 55cts.
0 inch 75cts.
8 inch $1.15

UTICA
TOOLS

Prices on

sther Sizes are kmown for their
aquofed on superior quality
application Thi leading Hardware

and Electrical Bupply
Houses handle them.

If your dealer has not gof them wrile us

Ask for UTICA Brands

Take No Substitute
ONLY THE GENUINE BEAR THIS MARK

P

- & B
TRADE TIAH

ITE FOR “PLIER PALMISTRY™
WE discourse on Pliers and Nippers

UTICA DROP FORGE & TOOL CO.
73 Genesee Street UTICA, N. Y.

Ine.,

...

RUSH NOISELESS

SAW VISE OR CLAMP

S, e | | v

NEW TOOL

FOR MARCH ONLY, this
$1.00 clamp will be sent you for 50c
with this ““AD.” Can be attached
to any 74 in. board instantly. Fifteen
inches long.

GUARANTEE:

Satisfactory, or money back.

SMITH & HEMENWAY CO.,

1o8-110 DUANE 8T., NEW YORKE




