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Sunken Treasure From Ocean Depths
French Battleship Destroyed on Shore
Trackless Trains for Rural Districts
London’s Underground Electric Railways
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Power of Human Jaw

Motor Baggage Trucks

Notable Dry Docks
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THE

"ALTON
INVERTED
LIGHT

IS COMPARABLE
ONLY TO THE

SUN
IN

BRILLIANCY

WHAT OTHER LIGHT,
GAS or ELECTRIC, GIVES

300 CANDLE POWER
AT A COST OF

234 FEET OF GAS
PER HOUR ?

DELIVERS THE LIGHT
WHERE YOU CAN
USE IT

PERFECT IN CONSTRUC-
TION and MOST DURABLE

Complete for

$1.50

Agents Wanted in Every City

=

EVERY LIGHT GUARANTEED--WRITE FOR ONE TODAY

ALTON MFG. CO.

11 East, 22d Street. New York

ROSE’S

Complete Practical Machinist.
19th Edition.

The Qomplets Practical Machinist: Embracing Lathe Work,
Vise Work, Drills and Drilling, Taps and Dies, Hardenin
and Tempering, The Making and Use of Tools, Tool Grind-
ing, Marking Out Work, Machine Tools, etc. By Joshua
Rose, M. E. Illustrated by 395 engravings, 19th edition,
greatly enlarged, with new and valuable matter. 12mn,
604 pages. Price, $2.50 By mail, free of postage, to
any address in the world.

ApsTRACT OF CowtTeExTs. —Chapter I. Cutting Tools for
Lathes and Planing Machines. IL. Uutuu_g Epeed and Feed,
1II. Boring Tools for Lathe Work. 1Y. Bcrew Cutting
Tools, V. Lathe Dogs, Carriers or Drivers. VI, Turning
FErcentrics, VIL. Hand Turning. VIII. Drilligg in the
TLathe. IX. Boriog Bars. X, Slotting Machine Tools. XI.
Twist Drills. XII. Tonl Steel. XITI, Taps and Dies. XIV.
Vise Work: Tools. XV. Fitting Connectl Rods. XV
Milling Machines and Milling Tools. XVIL Grindstone and
Tonl Grinding, XVILL. ning or Marking Out Worlk.
XIX. Machine Tonls, XX, To Calecolate the S of Wheels,
Pulieys, ete, XXI. How to Set a Shde Valve. XXII.
Pumps. Index.

By the same aathor:
Rose.—Mechanical Drawing Self-Taught. 330 illus-

Erationd, BWO ...eccesrssssiss ssnssasstssssnsnsnnnnanns & 00

!’Inn.—Thlamﬁllda Yalve Practically Explained. Illus-
0

Eravings. 400.......coocociranienin iiiniinilns coses 8600
Rose.—=team Boilers. A Practical Treatise on Boiler

Construction and Exsmination. 73 (llustrations, Svo.. §2 60

i Elaboarate Nustrated Cireulars of the nhove I'mi-
portant Books will he mailed fo anyone in any partof the
World who will furnish his address,

o= The above hooks sent by mail free of posfage ab
the publication prices to any address in the world,

[ A catalogue of books on Steam and the Steam
Engine, Mechanics, Machinery, Machinist's Work, Tool
Making, etc., sent by mail to any address.

HENRY CAREY BAIRD & CO.,

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

*“The Goming Fuel!”
DENATURED

ALCOHOL

MADE FROM WASTE FARM PRODUCTS

Will not explode by spontaneous sombustion.
Is a good insurance risk.

Can be extinguished with water.

Has no smoke, and the odor, if any, is sweet.

OUR NEW AMERIGAN  BOOK

gives all the facts—tells how to manufacture—
illustrates apparatus, with new law
and Government regulations,

Sent postpaid on receipt of $1.00

202 Pages—33 lllustrations—Gloth

SPON & CHAMBERLAIN

123 P. M. Liberty St. = New York
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€. The above illustration shows the Lake Front of Chicago as it is to-day. Only a short time ago the entire strip of
g:ml.lr:d. could be bougl'lt for a few thousand dollars. Think of the immense oppurtuniiie:s in a country where such
tremendous changes are possible in so short a time. €. What are you doing to improve yourself? If you are an
engineer, draftsman, mechanic, or merely a young ambitious man who wants to go ahead, this is your chance.
The trained specialist must keep up-to-date in his profession. He must be thoroughly conversant with the latest methods
and ideas. He cannot stand still and succeed. To such a man the

CYCLOPEDIA of DRAWING

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

It iz a complete, authoritative reference library for the Technical man who wishes to use it for consulting purposes, or
to *“brush up*? on his weak points.

It iz also thoroughly practical for home study work in Drawing. Every chapter is complete in itself, every subject
is thoroughly analyzed, dissected and discussed by competent authorities. It i= entirely free from purely technical descrip-
tive matter so easily misunderstood by the layman. The books are compiled from the representative instraction papers of
the American School of Correspondence. ‘To introduce the school's courses, for the next 30 days on'y we are making

"™ HALF PRICE OFFER

SENT ABSOLUTELY FREE FOR EXAMINATIO

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

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

SOME OF THE CHAPTERS

Mechanical Drawing—
Lettering—Geometrical Draw-
ing—0rthogranhic Projection—
Intersection amn d Develop-
ment—Isomerric Projection —
Architectural Lettering—Ren-
dering in Pen and Ink—Archi-

SOME OF THE CHAPTERS

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

tectural Drawing —Rendering [ Publishad by et R Lubrication — General Draw-
in Wash — Exhibition Draw- el o ing — Pulleys — Shafts — Tin-
ings— Free Hand Drawing— 8 AMERICAN &8 smithing—Sheet Metal Work—
Perspective Drawing —Planes al i SCHOOL : : Tables — Problems for Light
of Projection—Lines of Meas- e AR Gauge Work — Coppersmiths!
ure—Vanishing Point—Parallel s of o= Problems—Problems in Heavy
Parspective — Shades and = CORRESPONDENCE P Metal — Skylight Work—Roof-
Shadows—Use of Auxiliary CHICAGO i Ang—Cernice Work—Miter Cut-

Planes—The Roman Orders— ting—Problems in Mensuration,

Printed on best guality
Paper.
Handsomely marbled

oA o

Half red morocco leather.

Wew type—gold stamped.
This One

(LR A e
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There’s Nothing to Fear
From the Elements

when your roof is covered with

32POUNDS COATING

ROOFING TIN

In case of fire from without, it does not ignite; from within,
it soon smothers the flames; wind cannot get under; rain can-
not beat through; a snow load—the worst of all pressures—
creates no damage, while freezing and hail will not crack or
destroy this superior commodity.

Think over all other roof coverings and see if such claims
can be truthfully made for any of them; then take into consid-
eration the moderate cost and long life of MF Tin, and dzcide
for ycurself which is the most practical material for you to use.

Our booklet, ‘‘From Underfoot to Overhead,”’ tells how
MF is made. We want you to have a copy, and wiil gladly
send it if you will write us.

AMERICAN
SHEET & TIN PLATE
COMPANY,

1406 Frick BuiLDINg, PITTSBURGH, PA.

Please Mention Popular Mechanicg
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The attention of prospective advertisers is
called to the policy of this magazine in accord-
ance with which the publisher waives all claim
for payment of any advertisement appearing in
any issue where the number of copies actually
printed and circulated is less than the number
printed on the front cover page.

The Index to Vol. VIII, 1906 Popular Mechanics, is now ready and will be

sent free on request,

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

e W e o e R e N e e e mm mes o mala s S B am el



496

WUFULAA MECHANICUS ADVERIISING SECT10MN

Do you Own an Automobile?

Do you Operate an Automobile?

Do you Repair Automobiles?

Are you Intending to Purchase an Auto?
Are you Interested in Automobiles?

If you are, an early purchase of the 1907 edition of **HOMANS'
SELF PROPELLED VEHICLES' wlll prove a good investment.

This work Is now the accepted standard, on the practical care and
management of motor ears—explalning the principles of construe-
tion and operation in a clear and helpful way, and fully {llustrated
with many diagrams and drawings,

The pressntation of subjects has been determined by consldera-
tion of the needs of the man behind the wheel. It is elear and con-
cise in its treatment, and comprehensible to the most Inexperienced
auntomobillst, at the same time it is so thorough that the expert will
learn much from its pages.

This good book will be sent to any address In the world, postpaid,
upon recalpt of two dollars, or if desired, will ba sent on approval
to be pald for after axamination.

NEW DORP, S. I., N. Y., OCT., '06.

T moust mIi-l‘if is far and awaey ahead of anything 1 have
seen in Lhis line.

The chapter on biming engines is worth five Hmes the
{.lr;im ot ask, and, in fact, everything 45 all neat and no
Flmmings.

Enclosed please find the two dollars ($2.00) for book, and
| many thanks for ils many helps comiained thercin.

New yorK Il Wizhing you all the success you &0 hanesily deserve, T heg

usaA. | T IDLAND 4UTO & BIOTCLE REPATR SHOP
. I P » . P,

{.’TFJ?.EIII{?__ r Leon 1. Brition.

Contains 608 pages, | Send for catalogd of Machinists® Books
over 400 diagrams and

illustrations, printed on ——FREE to POPULAR MECHANICS RFADERS——M78MHo
fine paper, size 5 3{x8}¢ To any reader we will send free, for a limited time
inches, with gm%o:;llg only, a copy of the above work, subject to approval, to

d binding.
E:Enrud. " be paid for immediately after examination, or returned.

MAIL TODAY P.M, MAY.

Kindly mail me copy of **‘Homans' Auto,’’ and if found satisfactory I will
immediately remit $2 or return book to you.

T g T e A e e i e

D‘tel-l!l'l-l!llIl-ll-llll-l'lillll-llll!llll!'ﬂ! LR T AR LN E] ]

Theo. Audel & Co., Publishers, R Vo s
’ ’
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GRADE

Built to satisfy those who want a
light, well constructed and designed
Touring Car at a moderate price.
It will go where big, high-powe1ed,
heavy touring cars will go, with less
tire trouble and at a lively pace.
Because it is well built, of first-class
material and workmanshipthrough.
out, it is reliable, and upkeep ex-
pense is slight with proper care.

SPECIFICATIONS—Four eylinder vertical an-
et ‘;°.;*;L“%:f°£:“fmm‘”wf:5

roof. Fully equip h 7-inch lens
$2300,

ti I'E!]jl' miid
lights and gannm Price

mirror h

MORA MOTOR CAR CO.,,

Works at Newark, N. Y.

MECHANICALLY RIGHT.

MODERATE
PRICE

AN ECHO of the BUFFALO SHOW

Read what -!Im Hwhmsl'erm pers gaid of Mora Tourer's
rformance ngﬂ b. 25th issues):

FAST TIHI’ THROUGH SNOW BY LOCAL CAR

Mora Teurer Driven from Buffalo to Rechester la Record Time

A fast run from Buffalo to Rochester was made yesterday by some aotomo-
bilists in & Mora Toarer through the snow. buﬂnf linl'!'un ..1. B o'clock yes-
terday morning, the car, driven by W. H. Birdsall, reached Batavia at 007
A m., whers Hay Hollis took the wheel to pilot the car to this city. It arrived
here ad 10:13 o'clock making & remark run for such & I1;ht CAT.

The start in Buffalo was witnessed A, V. Hart and Mr. Bleasdsls, and
the finjsh by Willinm Likly and Robert Thompeon.

The trip was made to settls an hr;ﬂlh-llﬂ which srose among local antomo-
bilists last week on the way to the Buffalo automobile show. 5. H. Mora
:umh tho statement that the Mors Tourer had been run to Buffalo for show

purposes the week previous in two hours and a half, and offered to dapli=
cato the trick to satisfy those who doubted the statement,

At thae close of the Bulhln show the car was started on its return trip, and
mada it in the time stated. The jodges at the finish declared this ons of the
most wondarful sccomplishments on recrord for & car 8o light as the Mors,
Tuis b-ilﬂsd. that, considering the wealher conditions, the run establishes
& racord.

The Mors is & Rochester made car, which makes the showing one that local
sutomobilists are proud of,

Offices: Rochester, N. Y.

Please Mention Popular Mechanders

2 padme " Rochester, N. Y.
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SUPREMACY OF

[
HlﬁLzhglg S | - a‘;}/—e—/%

THE EASIEST running wheal made, the Racyele
has 27.9% fres pressure on the bearings than anv
ordinary Bieycle. Our pamphlet—"THE THREE
REABONS" —contains & complete solution of this
POWER-PROBLEM sa interesting to cyclists, Send
| for it, and if you can prove the figures wronog,

We Will Pay You $1,000

8 | vegeey

_Nilbemn 0. %7 ,:;::?I

Merdiante National Lank |

F.E{ Phy I:@.@Jf{ &‘-j--f-*?:. SR .ﬁ"?{t{?}:
E% e Foecaaricl— 3 Dllers |
= MIAM| GYGLE & MFG GO

Model T, Haynes Limousine y T — : - ==—_=

With Jeast energy yonu can travel sarilier ona Racy-
cle than on any bicyele. It'sallin the Crank Hanger.

The makers of the Haynes have heen dBi‘B]ﬂi}llﬁ ; We make no Cheap Raecycles, but
their car for 18 years. They know their car throug e YOU can get yours cheap by
and through. Year after year they have seen thelr B, BBCUTING NS an agent.
old cars come back after varied use and have spotted BCrCLes = Beantiful 1907 Catalog and “Tie
here and there chances for improvements. ‘S THREE I{Ef&rﬁ‘;‘alnhi for %ﬁ-nt

v . ¥ t —HEN REE— o

Their experience has developed for 1907 a car that A e :1‘&?1]:; lon this pu |]:1|; calt |‘f- r:.l.
can t?:tm ?Irl adﬂﬂrtiﬁgli for ”Mrﬁiﬁm “ﬂﬂ L ) THE MIAMI C
can be frusted. 1t contains no . A CYCLE & MFG. C0,
Haynes Factory, no princlples that are unfamiliar to < : 2
t-hﬂiil.l'lj']]&'! daﬁ EI]BI';- P e E -".____ M-.!dlﬂlﬂ*lh ﬂll-'lﬂt U-E-nh-

In thess dayas, when overy blacksmith is buying
parts and assembling cars under a private trade-
mark, the fact that the Haynes factories really make
eterything in thelr ear Is a guarantes of B4

=—""""1 D0 YOU WAN

To Represent
Popular Mechanics
In Your Own Town
Or Place of

Employment?

Model ¥V, Vanderbilt Speedster

The Haynes Standard 50 H. P. Touring Car for 1907,

Wl *1," (hn kit sowered olt it The Compensation Is
Sema at onco,or fu inormation and savanee ||| Liberal
HAYNES AUTONOBILE C0., Kokomo, Ind. | 1 The Work Not Difficult
M:h::thm:r.:m;m IEHT:—mmmgum, And Wll] Not Interfere
" With Your Present Duties
HAYNES | POPULAR MECHANICS, Chicago
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- | Perfect Water Service | i
Everywhere N

sl No matter how far you may be from a natural or artificial
i water supply—no matter where you are located, or whether '
"l || the climate is hot or cold, you will find the Kewanee System |:',. ‘1;.]

efficient and reliable in every way. d '.'i"

- The tank, made of heavy steel plates, is generally placed :

| !I'il'lr in the basement or buried in the ground. It doesnot disfigure | | |

((.- ".il! ;” the landscape, cannot fall or blow over, is protected from i
|

\
extremes of heat and cold, and gives you water of uniform
temperature the year arourd. it

i The Kewanee System .
of Water SuPplY i

is a complete water service, as practical for the extensive 1l
villa as for the modest cottage. It also makes possible a Wil
perfect water service where the city supply is impure or
unstable. The Kewanee System has revolutionized the
possibilities of private water supply.

of Water supply applied *, farms, country and city residences, publie
buildings, hospitals, country clubs, apartment houses, sky serapers,
manufacturing plants, villages and small eitiea. If you will tell us
your water gupply problems, we will send it to you free of cost

iy I Kewanee Water Supply Co., Kewanee, Illi L !lg

, nois. 88
; New York Chicago 3 N
/ | \ J Ly

|-| Our &l-page Illustrated Catalogue No. 14, shows the Kewanee System
';|
|




500 POPULAR MECHANICS ADVERTISING SECTION

ﬁ' i EHEE 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. I

TP anon BIFamdlam Poaomiclaws BWanhkmswdese




WHAT'S MOST IMPORTANT?

In connection with the fastenings you make to

BRICK, STONE, TILE OR MASONRY ?

The time and trouble such fastenings require to make?
The size of the hole required for insertion?

The appearance and finish of the fastening, once made?
The reliability and permanence of the fastening?

THE STAR EXPANSION BOLTS AND ANCHORS.

Save 50 Per Cent in Time, Labor and Expense

FOR INSERTION, they require the smallest possible drill hole—that’s Time and Labor Saved.

ONCE INSERTED, Star Shields or Anchors operate quickly and easily to secure a firm hold
which may be depended upon.

THE FASTENING, when complete, presents a neat, clean appearance, not obtainable by the
use of other bolts.

There must be some reason why U. S. Government Engineers specify Star on their important
contracts. Are YOU as familiar with these bolts as you OUGHT to be?

CATALOG AND SAMPLES ON REQUEST

STAR EXPANSION BOLT CO., "k

HEALTH M ERRY- GO ROUND

Makes your
Children

Strong and
Happy

The HEALTH MERRY-GO-ROUND combines the two essentials for children—Health and
Pleasure. Operated by the hand and foot lever in front of each seat. The exercise is the same
as rowing, and brings into play every muscle of the armes, legs, back and chest. These are
strengthened without :-rtrammg The lungs expand from the deeper breathing, and the happy
child, thinking only of pleasure, at the same time is made able to resist the attacks of disease.

Write for illustr te«f catalog giving full particulars.

Health Merry-Go=Round Co.

DEPARTMENT 30 QUINCY, ILLINOIS, U. 8. A.
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s Shop Notes Series s

€| One of these books is issued the first of each year, and
is a reprint of all the articles which have been pub-
lished during the year past, in our ‘“‘Shop Notes Depart-
ment.”” Three volumes of the series are now ready.

[ 200Pages  Vol. I, “Shop Notes for 1905.” s8s tiustrations

228 Pages Vol I, “Shop Notes for 1906.” sss ntustrations
228 pages  YOL. 111, “Shop Notes for 1907.” sso mustrations

THE PRACTICAL EXPERIENCE OF HUNDREDS OF
EXPERTS CONDENSED IN THREE VOLUMES

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

] These articles are the cream of the experience of years,
of hundreds of the most successful mechanics in the
country. There is nothing on the market equal to
these books at five times their price.

€| The Popular Mechanics Shop Notes Series TELLS EASY
WAYS TO DO HARD THINGS, and like Popular Me=-
chanics, is “Written so you can understand it.”

¢ These books are indexed very fully and with great care. I

€] The subjects treated cover every department of mechan-
ics, with useful time saving ‘‘kinks’’ for engineers, fire«
men, carpenters, machinists, plumbers, painters, iron
and wood workers, electricians of all kinds, masons, and
in fact all the trades. Special attention is devoted to the
latest things, such as producer gas, cement working, etc.,
etc.

€| Each volume contains entirely different matter from that
published in the other. A set of these books covering
several years will make an encyclopedia of priceless value
to the owner.

Price 50 Cents per Volume, Postpaid

POPULAR MECHANICS,
In ordering, siate which volume Is wanted. CHICAGO
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WILL GET THIS FINE HOPKINS & ALLEN

192> AMERICAN MILITARY RIFLE

22 Cal.
Long Rille Cartridge p{7

With Adjustable Leather
Sling Strap and Fleld Cleaning
Outfit Complete

Do you know what President Roosevelt and Gen.
Lord Roberts, Commander-in-Chief of the British Army, he ve
gaid about our young men learning to handle a modern military rifle? Young
men everywhere are taking up the President’s advice and trying to get hold of a military gun,

DESCRIPTION : This HOPKINS & ALLEN AMERICAN MILITARY RIFLE is the very rifle you've
been looking for. It is modeled after the Krag-Jorgesen and English Military rifles even to sling strap
and swivels and adjustable military sichts. The rifle is41}4inches long, with 24 inch military barrel and
military stock of finest select English Waluut with real English military Pistol grip.

ACTION is the approved military bolt pattern, with side ejection and patent release spring which enables you to remove
bolt in an imstantto clean barrel—or, if desired, to ﬁiurm the gun in ease of eapiure by the ememy. S5IGHTS are
improved military pattern scaled up to 200 yards and furnished with gradusted wind gauge. BARREL is made of fine high power
rifle stecl, calibred for 22 lon rifie cartridges (although 22 long or short can be uwsed) and riffed with our new patented improved
increase twist. STRAP is of tough strong bull's hide leather with brass military elutch and catch button. MILITARY LUTT
PLATE has regulation trap-door and cell containing complete cleaning outfit, the same as a regular army gun.

This Is the first real Millinry Rifle. In 22 Calibre, manufctured by an American Firearms Company, nnd
ltssplendid high-grade festures and real military appearance will make it popular whereaver a Fille is used.
IF NOT FOUND AT NEAREST DEALER'S WRITE US MRECT. FOR 812 WE WILL SEND RIFLE, STRAP
AND CLEANING OUTFIT COMPLETE. AND GUARANTEE SAFVE DELIVERY AND COMPLETE SATISFAC-

TION 1IN EVERY RESPECT.
Write for pur e ¥ Bus Guide ond oo logue " for 19075, FEEE={he moat snlfis-
Jactory amd duleresting frearmes oatalopue dned in Americo—alfers the best prices and
ot comiplate line,  Gived pow erpert knowledge of every kind of firearm.  Wrils ioday.

Vor s seeme  THE HOPKINS & ALLEN ARMS CO.

Adjuster, Set-Serew  Grip  Dept. 32 Norwich, Conn., U.S. A. Military Siyle Belt Action

and  Adjusfalle, @rodwated LONDON OFFICE: Finsbury Square, London A towch of the pelause  buifon

Wind Gauge, e ; ’ : ' : -

;.::mﬂ:ﬂrzm ":'rqra.. e Largest Mfrs, High Grade Fopular Priced Firearms in the Worid ;‘:‘:,:f:: s ;..r:, P
Mirs. Hopkins & Allen 16 Shot 22 Cal. Military Repeater of eapiure.

"J Pecrless Kitchen Boiler

ATt Z iy Greatest Water Heater
o :::IE:'r_:K-ri?.-fw:a y on Earth
TH 2. Hot water w'ien you want it, as hot as you want
it, in the quantity required, at the smallest expense.

Hot water—2 minutes. Hot bath—2 cents.

One Peerless Kitchen Boiler will supply sufficient
hot water for the home, restaurant, hotel or any
other place where hot water is required in large or
small quantities, without any other connections.

Ask your Plumber. Call and see it in operation,
or write for catalogue, prices and discounts.

JAMES McCARTNEY
Inventor and Manufacturer 39 State Street, CHICAGD

Cable Address Peerless Telephione Central 6200

Please Mention Popular Mechanics
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=—=HOW TO BUILD —
DYNAMOSAND MOTORS

PRACTICAL BOOKS ON CONSTRUCTION
BY A. E. WATSON

How to Make a 50 I.Ight Dynamo or 4 H. P. Motor, cloth $0.50
How to Make a | H. P. Motor or Dyname, .50
How to Make a X H. P. Motor or Dynamo, o .50
How to Make a % H.P. Motor or Dynama, = 50
ROUGH CASTINGS FOR ANY OF THESE MACHINES
Howto Build a | Kilowatt Dynamo or | H. P. Motor, cloth $1.00
New. 1907. Latest Design.
ANY OF THESE SENT POST PAID ON RECEIPT OF PRICE

THE

ADVERTISING SECTION

ELECTRICAL HANDBOOKS
10 CENTS EACH

. How to Make s Dynamo 14.
. How to Make a Telsphonae
. How to Make an Eleciric Motor 1.8
. How to Make s sl-brwu Batiery 16.
. How %o Moke s Wimshurst 17.

Eleciric Machina
How to Make s Magneto Ma- 18,

chine 19.
. How to Makea Medical Indue- a0,
than Coil an.
. How to Make & Pocket Ac- 22,

How to Make & 13 H. P. Dy=-
namo or Motor

How to Make s Toy Motor

How &0 Make an Eleetrie Ball

How o Make & Telegmph Ins
strament

How to Wind Armatures

How t0 Wind Field-Magnets

How to Make an Ammeter

How to Make & Thermostat

Motor Rotation

camulator 23. How to Make an Electric Sold-
. How to Makea Flunge Battery ering Iron
. How to Make & Voltmaeter 24. How to Make nn Electric Heater

SE®m M a m ke

. How to Make a Galvanometor T
12, How to Make & Hand Diynama 26,
14 How to Make s Talking Ma- | 27.
chime 08

How to Makean Else, Furnnes
How to Makea Hand Feed Aro
How to Makea JumpSpark Coil
How 1o Moke a |¢|:|ull.lﬂﬂ1.

NAVY

Station.

service or not.
ing Station in your

BUREAU OF

Stations.
ful ;

Less than
Half price

For all standard makes of Trpewﬂtara.. Not repaired but
Factory rebuilt, guaranteed same as new. Every machine
warranted for one year. Write us for pricea before you buy,
Rebuillt Typewriter Co. 48 Dearborn St., CHICAG

If you are interested in what the Navy
has to offer young men of good character,
call at, or write the nearest Navy Recruiting
Information regarding enlistment
in all the various trades will be furnished
you, whether you are ready to enter the
If there is no Navy Recruit-

NAVY DEPARTMENT, WASHINGTON, D. C.

for circulars and addresses of Recruiting
The pay is good, the life is health-
food wholesome,
quantity ; and for deserving, ambitious men,
the opportunities for adsancement in pay
and rank are excellent.

vicinity, write to the

NAVIGATION

and sufficient in

Petty Dﬁm First Class
8. Navy.

TY PEWRITERS vikis

" All the Btandard Machines SOLD ar RENTED ANY-
| WHEEE at %tnkd WFRE'S PRICES, allowing RENTAL
S 1L TO APPLY ON PRICE. Bhipped with privilege of
examination, ¥ Write for 1llostrated Catalog
TYPEWRITER EMPORIUN, 202 LaSalle St., CHICAGD

BUSINESS OPPORTUNITY
Meon of Business interestad in a new fleld for making monay,
will find in our proposition what they are seeking. We have a

New Plan in the Mail Order Line that will please those seeking

a good investment with large pr. fits. A Fortune for the right
person. The ¥, H. Alden Co. 138 E. 4th S5t., Cinclunnati, o,

«GEM” ADDING MACHINE

FREE 10 Days’ Trial, Charges Prepaid

With a RESETTING DEVICE that clears the dlals to zero In-
stantly, A High-Grade Mechanical Production.
hlih—pﬂc:ad machines.

dapted for varlous uses.

AT TmfFa Al 4 "TF;s/” A TRTREIRIFE BN A LRI TRIDTT i

Does the work of

Guaranteed for two years.
Catalogue Free.

e T —dls T - T .

Bl s W . & %
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“Elite
Junior”
-

Child’s

Automobile

Weight
86 pounds

Price

gtg With Standard Indicator-
- ~2 | Price $6.00
(Actual Size) b : B G |
STANDARD TIRE PRESSIRE STANDARD LOCK SWITCH SKINNER ROTARY TRIPLEX AIR PUMP. Engine driven
INDICATOR, Price $3.00  *  Price, two keys, $3.00. with Standard Indicator, Thirty days' trial. Price $35.

Standard Auto Supply & Mig. Co., P i vork

Yaluable Books for Letterers

Modern Show Card Lettering, Designs, Ete.

& NEW ARD REVISED EDITION <&

A practical treatise on Up-to-Data Pen and Brush Letter-
Ing, giving instructions res Ing many styles of lettering,
position, movement, shading, s ng, designing and ar-
rangement; with llustrations of large and small letters of
aach alpha.‘l':et, together with a full analysis and diagram for
making neat and prominent figures off-hand for Price Tick-

MICPIE RN
SHOW CARD
LETTERING
DESIGNS ETC

: 2”_”'[1]
ADVERTISING
[ B § | lf_-!ﬁ i

DISPLAY SICNS
SHOW CARDS
AND POSTERS

s, elc,
2 Over 150 illustrations of finished show cands and price
tlekets are given with practical instruction, outside of a

I : ¥ £ large varlety of standard g

~ —— show eand alphabets, 7

This book is far be- h

rond anrthing ever;guhllshed In this line. It contains solid, practical common sense .

natruction—a book that is free from sbsourd theories and mystifying kinks and con-
tains 2,000 ad vertising Phrases for Card Signs, Posters, eic.

The price of the book is but $1.00 delivered to {uur address, If you find book not

as represented, you have the privilege to return the same in good condition within -

threa days, a.n& will return the money.

Address W. A. THUMPSON, Pontiac, Mich.

New 1907 Prospectus

Mailed FREE to All Interested

The accompanylng {llustration shows a small outline of the cover page design of*
mf new eatalogue. 1t 1s printed and illustrated throughout in threa colors, and con-
talns a good substantial idea of what my course of instruetion will do for anyone inter-
ested in making SHOW CARDS THAT DRAW BUSINESS,

If you are interested in practical Pen and Brush Lettering—the kind that s full
of iife and vim—write for my new prospectus, it's FREE and will ba maliled postpaid.

Addreas W. A. THOMPSON, Pontiac, Mich.

Established 1895.
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What are You Worth
From The
NECK
UP?

It is estimated that the average man is worth
$2.00 a day from the neck dowmn---what is he
worth from the neck up?

That depends entirely upon training. 1f you
are trained so that you can plan and direct work
you are worth ten times as much as the man who
ran work only under orders.

The International Correspondence
Schools go to the man who is struggling along
on small pay and say to him, “We will train you
for promotion right where you are, or we will
qualify you to take up a more congenial line of
work at a2 much higher salary.”

What the I. C. S. says it can do, it @il do.
It has already done it for others and will do it for
you, if you only show the inclination.

Thousands of ambitious men, realizing this
fact, have marked the I. C. S. coupon, and
multiplied their wages many times.

In this day of demand for leaders, a

International Correspondence Schools,

voung man ought to be ashamed to be Box 8572, BCRANTON, PA.
. L o explai r itha rther obligation o Ll
satisfied  with the small wages when he i .'fg.."..tii.-éiiuf’i.fﬂ1‘..‘&“L:'l'i’:.l‘i' n theposte
' . tion before which T have marked X
has the [. C. S. ready to qualify him for rrr— e
A hlghEI’ Sa]al'j"’. ! levnulgrupl::;:? . "E!':‘lryll'iijllhi.‘tll‘.hkillm:lr
dverilsemon Flirr dee. Lig ng Bupi.
] - OV 1 'r “ l'll nmnm. I:. l .
Mark the coupon at once and mail it. S s Wane Burveyor "
e Crmmoriiat Low Stationary Engineer
You need not leave your present work, or Hlustrutor Bullding Contractor
gour own home, while the I. C. S. pre- Chom bt iy
¥ - - (L3 IR EE Ll il oot
Textile MIll & ; "
pares you to advance. E{Jc‘u-tfon..l.'. e E,E?%‘;..“';E‘.]::’.:ﬂ';“"
Hee. Englineer ning Engincer
Back your frained hand with a
- - - H
trained head! 1t pays big. This o

coupon is for you, Will you use it? Street and No,
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BROAD GAUGE RAILROADS? NO!

This remarkable pile of wornout car wheels and old trucks contains hundreds of wheels.

They were taken out from under coal cars by

remelted.

placed with steel cars of much larger capacity.

an Ohio railroad and will be broken up and
The wooden cars to which they belonged were also destroyed and will be re-

If all the rallroads should change to 6-ft

gauge there would be hundreds of thousands of tons in similar scrap heaps from the Atlantic

to the Pacific.

The most astonishing statement
made by Mr. Harriman in his exami-
nation before the Interstate Commerece
Commission waz his remark about
changing the standard gauge of our
railroad tracks. He predicts the pres-
ent gauge of 4 ft. 8} in. will be in-
creased to 6 ft. and cars made 2 ft.
wider.

Every practical railroad man in the
country from section foreman up to
general manager knows this is a prac-

tically impossible thing. For 50 years
there was experimenting with the gauge
and a 3-rail track to accommodate In
one train the ears of narrow and stand-
ard gauge lines was no uncommon sight
as recently as 10 years ago. The nar-
row gauges have dizappeared and the
few 5-ft. roads have narrowed to stand-
ard. The best judgment of the rail-
road profession has decided in favor of
the 4 ft. 83 in.

To change this standard would mean
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the rebuilding of practically every mile
of main line and sidings in the whole
United States; roadbeds, bridges, tun-
nels, trestles, embankments, all would
have to be enlarged. Engines, cars,
depots. round houses, turn tables,
switches would all be changed. Mil-
lions of dollars invested in repair and
construction shop machinery would be-
come useless, In fact, the revolution
would =0 permeate the whole railroad
fabrie ag to produce a physical and
mental chaos,

There was a 6-ft. gauge once in this
country—the Erie rulﬁm from Jersey
City to Dunkirk——but as soon as it he-
came a connecting line the folly of its
gauge was remedied. What is needed
1= not wider tracks but more miles of
present tracks and greater care in
operating them.

e i s i

MAMMOTH DREDGE BUCKET

The necompanying illustration is not
a picture of a mammoth mortar for
coast defense, but helongs to the peace-
ful oceupation of harbor dredging. It
18 one of the many buckets, or scoops,
which connected one to another form
an endless chain of excavators. The
bucket is shown resting on the drum
which is submerged to the bottom, and

MECHANICS

cach bucket brings up 54 cu. ft. of bot-
tom at each trip. The “David Dale,”
a big dredger built for the North East-
ern railway of England, specially to
deepen the harbor at Hull, is equipped
with these mammoth scoops.

PR T
b S

TELEPHONE NUMBER FOR TELE-
GRAPH ADDRESS

Telephone subseribers in  Austria-
Hungary have hit upon a bright idea
for reducing telegraph charges. Over
there each word in the address is
charged for as part of the telegraph
message. To reduce this expense
people register their telephone number
with the telegraph company and advise
their correspondents to use it instead
of the name. In this way an address
such as Editor Popular Mechanics, 160
Washington St., Chieago, which would
count nine words if paid for, in this
country, would he reduced to Main
2682, Chicago, which only counts three
words there, as a number and not each
figure goes as a single word.

+——4

PRISON-MADE SIGNBOARD S

There is a poetic fitness in convicts
furnishing the signboards which shall
keep other people in the right road,
but the superintendent of New York
state prisons seems to be the first man
to discover its economic fitness. He
has promised to have them made in
Clinton prison for use on all the state
highways.

o

GREAT STEEL CITY BEING BUILT

An enormous steel plant producing
annually nearly two and one-half mil-
lion tons of steel is being constructed
at Gary, Ind., and to accommodate the
army of laborers that will be employed
an entirely nmew ecity is being built.
Parks, theaters, streets, water and
sewerage systems, all will be in readi-
ness for the people when they arrive.

In the steel plant the machinery will
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be electrically driven, the gases from
the blast furnaces being used as far as
possible for generation of the necessary
power. In the rail mill induction
motors ranging in eapacity from 2,000
to 6,000 hp. will drive the main rolls
and a system of control which is said
to be “fool-proof” will be employed.

COAL REPLACES OIL FUEL IN
NEW ORLEANS

The prospect of a permanent substi-
tution of petroleum for coal, with
happy release from smoke and cinders,
seems to be another iridescent dream.
At least the big coal contract recently
closed by the Southern Pacific R. R.
and Steamship Co. is a big pointer in
that direction. The contract calls for
250,000 tons from Pittsburg, to be
delivered on the wharves at New
Orleans.

This fact is the more significant
because the Southern Pacific made a
strong effort to substitute oil for coal,
changing its locomotives and burning
large quantities of the liquid fuel. But
the increase of price, due to a growing
searcity of oil, seems to have forced
the railroad to abandon the project, at
least in New Orleans.

—

BUILDING 48 STORIES HIGH

740 Feet from Base to Top

Unless somebody starts a new and
bigger one before we can get this arti-
cle printed the highest building in the
world may be declared to be in New
York City, where a tower is being added
to a building in Madison Square. From
the top of the building proper a tower
¥5 by 85 ft. will rise to a height of
492 ft. above the street, from which
point it will continue in pyramid form
and be surmounted by a cupola 658 ft.
above the ground. The tower will he
used as offices. The illustration is

photographed from a model of the
structure.

The tower will contain 8,500 tons
of steel or 1,500 tons more than the

509

Eiffel tower; the steel framework from
the third sub-basement to the top be-
ing 740 ft. of continuous perpendicular
bridgework. The steel columns at the
base are 30 ft. long and weigh 45 tons
each—3,000 1b. to the foot—and will
be the heaviest ever made.
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Steel Framework Is 740 Ft. High
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HOLDING POWER OF A GUY
ANCHOR

A guy anchor for telephone poles is
really a post auger which is serewed
into the ground and left there. The
pole is guyed or held by a small steel
rope, one end of which is fastened to
the pole and the other to the anchor.

The holding power is something sur-
prising.

Tests made by Prof. Carpenter, of
Cornell University, show that a 5-in.
anchor, when bored into the ground 5
ft., will hold 12,000 1b.; a 6-in. anchor,
15,000 1b.; 8-in., 20,000 lb.; 10-in.,
25,000 Ib.; 12-in., 30,000 1b.

The cut represents a cross section of
clay through which the helix of the
anchor has been bored. For the sake

POPULAR MECHANICS

of clearness the spiral path of the helix
is left open, as if it had just passed
through. The results of the tests ghow
that the holding power of such an
anchor is nearly proportional to its
size.
e e o
OPENS BANK SAFE WITH SMALL
HAMMER

The bank at Seward, Alaska, has a
big safe with a time lock. Recently
the clock stopped and all efforts to
open the safe failed. Lock experts
were brought from all parts of Alaska,
but none were able to solve the trou-
ble. Finally after several wecks the
bank officials, in desperation, loaded
the big safe on a steamer and sent it to
Seattle for treatment. All this time
$50,000 in currency was locked up =afe
and tight,

When the ship tied up at its dock
a safe expert was waiting to go on
hoard. He simply gave two or three
light taps with a small hammer, the
clock started and a few hours later the
holt flew back as usual.

e e e - —

PENCIL CEDAR GETTING SCARCE

Where do all the lead-pencils come
from—320,000,000 of them a year?
Mostly from red cedar, which is almost
indispensable for the purpose, sinee no
substitute for it has vet been found
possessing all the necessary qualities.
Peneil cedar is the only wood which is
always sold by the pound, and it is
getting scarcer while the demand for
pencils increases rapidly. Meazures to
increase its growth are being taken by
the U. S. Forest Service, bu’ that will
take time, and meanwhile the situation
becomes more acute. A fortune awaits
the man who shall hit upon a satisfac-
tory substitute. Inventors, get busy!

All the pig iron furnaces in the
United States produced $400.000,000
worth in 1906, an increase of 50 per
cent in four years. Of this total the
Steel Corporation is to be credited with
43 per cent, or 18.6 per cent of the
total output of the world.
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FRENCH BATTLESHIP DESTROYED ON SHORE

Flagship ¢Jena” Blown to Pieces in Dry Dock—A Remarkable Disaster
—Other Notable Naval Dry Docks

Battleship ‘‘Jena’ Before the Explosion

The French battleship “Jena,” flag-
ship of the Mediterranean squadron,
with a rear admiral, two captains and
630 men on board, was blown to pieces
in the naval dry dock at Toulon on
March 12. It was not permitted this
noble ship to sink in aetion, go down
in a storm or even founder on a rock.
Taken from her ocean home, propped
up with great timbers in a dry dock,
and without even a drop of water to
wet her sides, she was torn asunder
in an explosion which killed 100 and
mmjured 300 men.

For two weeks the work of overhaul-
ing had continued ; every inch of deck
and hull had been examined; every
piece of machinery in gun and engine
rooms had been overhauled:; tons of
smokeless powder, shells, torpedoes and
other ammunition had been safely
taken on and stored away until the
magazines would hold no more. The
men had finished their noonday meal
and in another hour the gates would
have heen opened and the ship floated

out into the harbor and her vovage be-
gun. Without warning one of the
after magazines supplying the 12-n.
guns exploded from some cause not
vet known, or at least not made public.
It has even been questioned whether
a spark could have been caused in the
magazine by some stray current from
a wireless station.

The men below were enveloped in
fire and suffocated with deadly fumes,
while those on deek in a wild panie
jumped overboard only to meet death
on the stones 60 ft. below. The other
magazines could not be flooded because
there was no water, and, unable to
execute the orders which would have
been the proper thing to do at sea, the
bewildered sailors were in much the
same position as a company of city
ﬁﬁ:ame:l would be if brought aboard
chip.

Owing to the flying shells it was im-
possible to open the gates. Those who
attempted to do so were killed, and
it was finally necessary to open fire
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Modern Dry Dock—Water Pumped Out

on the dry dock gates with heavy guns
from another vessel outside. A few
well directed shots tore the barriers to
pieces and the welcome waters of the
bay poured im and stopped the ex-
plosions which threatened the entire
city. Altogether the disaster was as
unusual as it was terrible. The “Jena”
was built in 1901; was a turret ship
of 12,100 tons, with 16,500 hp., and a
gpeed of 18 knots.
Largest Dock at San Francisco

The largest dry dock in the world
will now be built at Hunter's Point,
San Francisco, and will exceed in ca-
pacity the present docks there, one of
which is 750 ft. long, with 32.5 ft.
of water. The new dock will be 1,050
ft. long, 175 ft. wide at the top and
have 36.5 ft. of water over the sill. It
will cost $1,250,000 and require two
vears to build.

It will be hewn out of solid rock
and the sides and bottom of natural
rock will be covered with cement.

This new dock will be able to ac-
commodate two of the largest battle-
ships in the American Navy at one
time. The great liners like the “Da-
kota,” “Minnesota,” “Korea,” “Man-
churia” and “Siberia™ can be docked
in this gigantic basin and have over
400 ft. to spare. When the nature and
magnitude of the work are considered,
the cost—$1,250,000—=should be re-
garded as a low figure. The Navy
dock at New York cost the government
over $1,800.000, and it is much smaller
than the proposed dock.

The land has already been surveyed
at Hunter’s Point, and active work
will be commenced and crowded for-
ward as soon as the plans are com-
pleted.

The Secretary of the Navy recently
requested the plans of fhe two dry
docks now in use at Hunter’'s Point.
The drawings were made and have
just been forwarded to Washington.
Although the company which will



POPULAR MECHANICS

513

Copyright Waldon Fawestt

Battleship ‘‘Massachusetts’’ in Dry Dock—The ‘‘Jena’’ Was in the Same Position
at the Time of the Disaster

construct, own and maintain the new
dock is a private corporation, yet ¢ is
generally understood that the great work
has been undertaken with the direct
and active encouragement of the Navy
Department ; also that this department
has expressed a wish to have the new

dock completed at the earliest possible
date.

Strict secreey hag been maintained
by both the company and government
agents, but the whole matter has lately
leaked out and all the facts are now
admitted,
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Naval Dry Dock at League Island—Nearly Completed

So great has been the increase of
commeree of San Francisco that it
often oceurs that steamers must await
their turn for their periodical elean-
ing. painting and repairs. However,
with the completion of the new gov-
ernment dock at Mare Island Navy
Yard. the big double floating dock to
be built by the Union Iron Works, and
the monster basin at Hunter’s Point,
there will he ample facilities to accom-
modate all the San Francisco shipping
for vears to come.

League Island Dry Dock

Naval engineers are preparing to
rush to completion the new $1,800,000
dry dock at League Island, N. Y. In
no other naval station in the country
will there be a dock that is superior to
this. The biggest ships of the line,
drawing more than 27 ft. of water and

of more than 16,000 tons, can be casily
accommodated within the great walls
of masonry. At the entrance to the
dock there has been erected a costly
power house. Far down under the
around, something over 35 ft., are run
the giant pipes through which the dock
will be filled or emptied of water.
Three great centrifugal pumps, each
having a ecapacity of 43,000 gal. of
water a minute, will fill or empty the
dry dock. A great fleet of warships,
it is expeeted, will be sent to League
Island for repairs when the dry dock
is ready for use.
R D

Two women made a two hours’ trip
in a submarine boat, recently, as the
guests of J. (. Lake, father of In-
ventor Lake. The boat was maneu-
vered on the bottom at various depths
up to 27 ft.

" ot - i

The latest of several gas motor passenger cars bullt by the Unlon Pacific at the Omaha

shops.

The chief change In this car is the side doors.
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SUBMARINE DIVERS RECOVER TREASURE

With Lives in Peril Every Moment They Explore Sunken Ships

Lost treasure has always possessed a
gpecial fascination and has formed the
basis of innumerable “thrilling” stories.
But no fiction can surpass the sober
facts of the history of wealth recov-
ered from the ocean bottom, often at
great depths and after long submerg-
ence. In our April issue there was a
description of the wonderful perfection
to which the diving-bell has been
brought ; here are a few of the more
striking instances of the recovery of
sunken treasure by English divers in
closed suits.

From 8. 8. “Malabar” was recovered
more than $1,250,000; from 8. 8.
“Alphonso X1L,” $450,000; from S. S.
“Hamilla Mitchell,” $250,000, and
from 8. 8. “Carnatie,” $200,000. The
complete list is long, but these give an
idea of the enormous value of the treas-
ures which the greedy waves have swal-
lowed., and the inducement to invest

large capital, construct ingenious and
expensive machinery, and run great
risks 1n its recovery.

The men who do this mining in deep
waters, at the risk of sharks and
asphyxiation, are even more leroic
than the miners who face fire and
“choke-damp™ in the bowels of the
earth. Think of working more than
180 ft. below the surface, encumberecd
by suit, helmet and tubing, and under
the water pressure at that depth! That
was done by the diver Angel Erostarbe,
to secure bar silver worth $45,000 from
the wreck of the steamer “Skyro” two
miles off Cape Finisterre, Spain. The
work was complicated by stormy
weather, strong ocean currents, and the
fact that the deck had cnllapsed with-
in 1% ft. of the floor of the cabin in
which the silver had been stored. This
made it necessary to blow away the
collapsed deck with dynamite in order

[For the facts and photographs wused in. the preparation of this article the editor is indebied

to Messrs. Riebe, Gorman & Co,,
Office.]

Submaring Engineers to the British Adwmiralty and War



Ready to Descend

to reach the treasure, and this feat the
diver finally acmmphsned with great
toil and risk, and under a water pres-
sure exceeding 76 Ib. to the square
inch,

Then there was the ship “Hamilla
Mitchell,” sunk near Shanghai, with
specic to the wvalue of $250,000 to
tempt the adventurous. After long
secarching on the floor of the ocean, the
wreek was located in 160 ft. of water.
It had been “in soak™ so long that
worms had bored through some of the
treasure-boxes, dollars  were lying
around in heaps, and Diver Ridyard
worked four hours consecutively at that
arcat depth, sending up 64 boxes of
precious eoin,

This feat was complicated by pirates,
in true story-book style. The work was
being done under the shelter of am
island and the men supposed that they
were safe; but just as the diver came
up exhausted from an effort which was
without parallel, it was discovered hy
the merest aceident that a vast flock
of white sails was sweeping toward
them from the mainlan®. Chinege
pirates! i

Instantly all was commocion. Ex-
haustion was forgotten. The diver and
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all hands sprang to the work of slip-
ping anchor and chains, setting sail,
and then everybody to the oars, for the
breeze was light. Now both loot and
life were the prizes, for Chinese pirates
believe that dead men tell no tales. It
was a fearfully close call, but they
made it.

The recovery of boxes of gold coin
worth $500,000 from the Spanish mail
steamer “Alphonso XII,” off Point
Gando, Grand Canary, was made dif-
ficult beyond precedent by the fact that
the treasure room was in the “run,” or
after-part of the ship, and below three
decks. It took six months of the hard-
est kind of work to overcome all the
difficulties of the situation, The depth
was 160 ft., and the underwriters em-
ployed three specially selected divers
for the task of locating and getting up
the mine chests, each containing over
$50,000 worth of vellow gold.

These tremendous depths have been
exceeded, however, by Diver James
Hooper, who descended to the wreck of
the ship “Cape Horn,” off Pichidanque,
South America. The depth was 34
fathoms and every square inch of his
diving suit must have been pressed

Diver Angel Erostarbe
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upon by 88} lb. So far that is the
limit.

When it is considered that the great-
est depth of the ocean is about 5 miles,
a dive of 204 ft. seems pretty small,
but it is really a great performance
hecause of the crushing pressure of the
water. The ordinary pressure of the
air at sea level is 14.7 lb. on each
square inch, or on the whole human
hody of 20,000 1b. Of course, if this
pressure were not exerted equally in all
directions, on the inside as well as the
outside of the body, life would be im-
possible. Now, when a man goes under
water its pressure increases rapidly.
until at 35 ft. depth it is just about
equal to the air pressure. As he con-
tinues to descend the pressure increases
until at 100 ft. it is about 3 times the
air pressure; at 140 ft., 4 times; at 170
ft., 5 times, and at 204 ft., 6 times.

To balance this tremendous pressure
from without, a corresponding pressure
of air within the diver’s body must be

carefully maintained by the air-pump- .

ing machines with which his helmet is
connected by tubing. From this it is
evident that only strong and courag-
cous men can stand the strain of the
diver’s work, and that every precaution
must be observed in both descending
and ascending, especially the latter.
The safe rate of ascent from depths
less than 80 ft. is not more than 2 ft.
in one second; for greater depths the
rate must be still elower. There have
been cases of divers who aseended rap-
idly through fright or carelessness, and
on reaching the surface they exploded,
the blood pouring out from the open-
ings of the body.

These are but a few pages from the
true story of these “toilers of the sea.”
Here the prizes for toil and danger are
scarcely to be exceeded anywhere. It
would be another long story merely to
recount the ingenuity and capital
which have been expended on the prob-
lem of locating and securing these
prizes, or to name the treasures which
the dark, unfathomed caves of ocean
hold still out of reach of the searching
hands of men.

T‘ERNM ENT WAR BALLOON

Leo Stevens, the well-known aero-
naut, has just signed a contract with
the War Department to furnish a big
halloon and to conduct experiments
with it at Fort Omaha, Neb. It will
cost in the neighborhood of $12,000,
and it will be capable of lifting more
than a ton of ammunition.

This balloon makes the tenth which
the War Department owns and which
are ready to be used in case of neces-
sity. This one, however, eclipses all
the others in size and capacity. It will
weigh 1,700 1b. and have a capacity of
78,000 cu. ft. of gas; the netting over
the bag will weigh close on to 290 1b.
The bag will have a diameter of 56 ft.
and the car is to be 6 ft. long, 5 ft.
wide and 43 ft. high.

A big hydrogen supply tank has been
erected at Fort Omaha. The experi-
ments will be begun under the diree-
tion of General James S. Allen, com-
mander-in-chief of the signal corps of
the army.

Although the balloon is intended
mostly for signal work, it will be large
enough to earry bombs and ammuni-
tion sufficient tn play havoe with an
enemy.
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WONDERFUL STRENGTH OF
HUMAN JAW

Experiments Show Surprising Force Used In
Eating Ordinary Foods

Its  ecrushing
power is surpris-
ing, varying
from 150 to 300
Ib. It is also
surprising how
much jaw
strength 1s  ex-
erted  unneces-
sarily by many
persons in eat-
ing, often with
the result of
cracking or
breaking the
teeth., They
erush their food
with the ferocity
of wild animals.
But direct pres-
sure is a poor
way of breaking
up most foods, a
grinding  move-
ment gives bet-
ter results with

much less ex-
penditure of
force.

All this has

been known for
a long time by
physiolo-
gists, but some
experiments re-

' cently made by
Dr. Joseph Head, of Philadelphia, fur-
nish exact ﬁ"llI"E'- on this subject which
are as valuable as they are lﬂTi'I‘i‘Stng
His method of conducting the experi-
ments iz made clear by the accompany-
ing cut of a real skull. After the sub-
stance to be eruzhed had been placed
hetween the teeth, weights were placed
in the suspended pail until the crush-
ing weight was obtained. These
weights are given for a large list of
foods, and a comparison of the figures
should he a valuable guide in selecting
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the diet of those who are weak for
any reason and meed to economize
their strength, also of those who chew
with “store teeth.”

The first experiment was made with
dry crusts, which broke under 15 1b.
pressure.  When, however, the com-
bined crust and soft inside were tried,
even 60 lb. pressure would mnot go
through the dense mass. When a little
saliva was added a pressure of 3 Ib.
was amply sufficient. The deductions
with regard to fresh bread and thor-
ough mastication are obvious. People
are sometimes greatly surprised at hav-
ing broken a tooth when they “only
bit a soft crust.”

Here are a few figures taken from
Dr. Head’s tables. Of course, allow-
ance is to be made for the fact that
each food, and especiaily each kind of
meat, w111 vary in reductibility accord-
ing to quality and other conditions,
(Conscquently these figures should be
taken relatively, and not absolutely.

The weight needed to reduce corned
beef, with the help of a little grinding
I]’l(ﬂ'ﬂl]]{.']]t. was 20 Ib.; for roast beef,
20 to 35 1b. Tough “round” required
38-42 1b. ; sirloin, 10-43 1b. ; pork chops,
25-30 1b. The lowest on the list were
boiled beef, 3 1b.; roast lamb, 4 Ib.;
tongue, 1-2 lb, No mention is made
of hash, which would undoubtedly
stand at the bottom of the list.

Dr. Black states the human jaw will
exert a pressure as high even as 300 1b.

* - - —

HOW TO MAKE CHEAP, PURE
BAKING POWDER

Go to any first-class wholesale drug
house and buy 1 lb. eream tartar and
1 Ib. bicarbonate soda, the latter extra
fine ground. Mix first with the second
in proportion of 2 to 1 and run through
ordinary flour sifter six times. Re-
serving a little for immediate use, seal
most of the powder in a glass jar or
other air-tight receptacle.

At present prices in Chicago this
baking powder costs ahout 28 cents a
pound, is absolutely pure, and conse-
quently less is needed to do the work.
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- MOTOR BAGGAGE TRUCK

“What a shame to
make that poor man
work so hard: some-
thing should be done to
the railroads.”  The
speaker was a benevo-
lent looking old lady
who was seated in a car
and watching a slim
voung man draw a big
truck on which was
loaded a dozen or more
.big trunks. The load
was a good one for a
team of horses, but the
man had no assistant.

The old lady's sym-
pathy, however, was not
needed. for a eloser in-

spection  showed the
man was really doing
nothing more than

walking along the plat-

form and holding the =
truck handle. The big
load followed him like

a faithful dog, and
when he turned to one side the truck
did the same. In fact, he was not pull-
ing at all, but only guiding the load
and keeping out of its way.

The secret of this demonstration is
that the baggage truck is equipped with
storage batteries and an electric motor
which propels it. In the leading
handle iz a small switeh by means of
which the operator can start, stop, or
reverse the truek by a mere turn of
the hand.

The hardest work about a passenger
depot now promises to become the easi-
est, and bears out the prediction of an
English scientist who says the human
race will eventually beecome physically
weak, by reazon of having no hard mus-
cular work to perform, as it will all be
done by machinery.

“The Big Load Followed Like a Faithful Dog"'

U. S. BALLOON PRACTICE

About May 1st, weather permitting,
four officers of the United States Sig-
nal Corps purpose to cut loose from
Washington, D. C., in a free balloon.
By the same permission they will sail
across the country to the Mississippi
valley, earrying provisions for three or
four days. The main object is to give
the officers practice in aerial naviea-
tion, their experience thus far having
been almost confined to captive hal-
loons.

The new one will be larger than the
balloons used heretofore by the Signal
Corps, and also different. Tt iz heing
built in New York city, of varnished
silk, and will be inflated with coal gas
instead of the usual hydrogen.

COTTON THE PEACEMAKER.—The looms of the world, with millions of invested dol-

lars and millions of men, women and children, would be idle without our cotton.
sixths of all the fiber produced in the world are raised in our Southern States.

Five-
Cotton is the

great Peace King; for so dependent are foreign nations on the cotton Industry they will go
far to avoid conditions which would deprive them of thls great necessity.
-
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REMARKABLE RAILROAD WRECK

In the grav dawn, while running at

60 miles an hour, the Chicago-New

York flyer on the Grand Trunk rail-

way went through an open switch and

. plunged into a freight train. The
crash awakened the entire town of

Bancroft. When the engine left the

rails it tipped over and the two mail

cars went on over and landed on the

main line. The locomotive plowed

through the dirt and came to a stop 30
ft. to the right of the track. The bag-
gage and express cars and day coaches
were mixed up as shown in the pic-
ture; the four sleepers remained on the
track.

The engine erew were scalded and
suffered fractured limbs, and the fifty
passengers were more or less bruised,
but no one was killed.

—i— i

HOME-MADE TRACTION ENGINE WITH MANY USES

A self-propelled buzz saw, power
plant and fire engine is what a Ne-
braskan experimenter produced with
little else than a few harvester parts
and a gas engine. The engine used
was a 4-hp. stationary 4-cycle engine,
which was placed on two 14-ft. tim-
bers. The traction part was arranged
by gears and a belt on the side of the
‘machine opposite to that shown in the
rillustration. The traction gears are
operated by a tightener on the belt
which takes the place of a friction
clutch. For reversing the motion the
belt is' removed and replaced in a
crossed position. This ecan be done

quickly and does not require an extra
belt as the idler takes up the slack.

The two driving wheels are the
master wheels of grain harvesters and
the gearing and chain drive are from
the same machines. The front axle is
provided with two sulky plow wheels
and the steering gear, consisting of the
chains, worm gear and hand wheel,
were found on the harvester. On the
fore end is rigged a saw shaft and
circular saw, capable of sawing a cord
of wood in 30 minutes.

On the rear is a barrel containing
water, which is circulated by means of
a rotary pump. run hy the short erossed
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belt shown in the illus-
tration. The pulley on
the shaft is arranged to
glide on the shaft, thus
allowing it to be driven
from the large pulley, if
desired.  When this is
done the inereased speed
of the pump produces

sufficient  pressure  fo
throw a good stream

from a nozzle and is very
useful for washing bug-
gies, ete.  As the altera-
tions for running the pump can be
quickly arranged. the machine would
doubiless prove an excellent fire extin-
guizher, where plenty of supply water
15 available.
el e e

WALL-PAPER COST MILLIONS

A new design in faney wall-paper
patterns comes from Kansas City; also
a wayv to utilize canceled checks. A firm
has had all its offices papered with old
cheeks, placed neatly edge to edge; all
of the same size of paper, but not of
original face value by any means. The
face figures of the checks vary from
$30.000 to $1.000. and the total for
one room is $8.000,000. As a gilt
molding runs around the edges of each
check-panel, the general effeet is rather
pleasing.

a2l

Combination Traction Engine, Fire Engine and Portable Power Saw

FISHING BY WIRELESS

A large fisheries eompany operating
along the Atlantic coast keeps track of
the shoals of fish by means of wireless
telegraphy. The fect comprises 40
vessels: when the coastwise steamships
gight the fish they can comnunicate
their movements to the other vessels
immediately. Likewise, a part of the
fleet finding fish at one point may no-
tify the rest of the fleet and assemble
the ships from remote points without
delay.

e o
-

Hoops on water tanks are usunally
too thin and unpainted, hence they
often give way., They should be of
wrought iron, without welds, at least
$-in. thick, and painted inside and out.
Also, keep them painted, and so avoid
rusting and disaster.

THE DERELICT—The United States wrecking steamer is now in commission picking up

floatin

wrecks which are a menace to navigation on the coast waters.

These nearly sub-

me hulls are elther blown to fragments with dynamite, or are towed athuraﬁwham they

are left securely on the rocks by the tide.

The above lllustration is from a p

otograph of

one of these dangerous wrecks which has been brought ashore by the derellct hunters.



QUINTUPLE WOOD BLOCKS

Four of them
have been fin-
ished lately for
the Carnegie
Nteel Co., and
the cut gives an
idea what big
fellows they are.
The height over
all of each block
ig 4 ft. 5 in., and
the weight iz
G40 1b.  The
sheave pin is of
rolled steel, 1# in. Each sheave is 15x
3} in., intended for a R}-in. manila
rope.

Vauriery Engissering News

—— i

IS «DREADNAUGHT” THE LIMIT?

Has the limit in big battleships
really been reached? There are those
in position to know who claim it has.
Private letters from men on board the
“Dreadnaught” during her recent trip
to Trinidad deelare the turbines worked
well but that the heat in the engine
room was something hitherto unknown
on board any ship. The vessel also ma-
neuvered badlv at slow speed and was
unable to keep its place with the other

and smaller ships of the fleet.
————————

TEACH BATHING IN SCHOOLS

From Boras, Sweden,
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quent small openings, and all {hese
pipes are connected with both lLot and
cold water reservoirs. In the bottom
of each tub is the outlet and stopper.

With a child in each tub, the water
is turned on by an attendant until all
tubs are nearly full. Each tubber is
furnished with soap and brush and
allowed tem minutes for serubbing.
Then the stoppers are pulled out and
vach child is given a final shower, be-
ginning at 95° temperature and grad-
ually cooling to G0°. In this way 48
children are run through in an hour.
After ecach relay the tubs are washed
out thoroughly by the jets of water
from the eireular rim pipes, reinforced
wherever neeessary by brushes in the
hands of attendants. and ending with
a scald of the hottest water. The tubs
entirelv remove the danger of drown-
ing where large numbers use a
swimming tank.

i ———

ASHES FOR FUEL FURORE

The daily papers have gone wild
during a lull in the ordinary supply of
news and are filling columns with the
wonderful discovery (!) of a poor
Pennsylvania shoemaker who “burns
ashes.” One teaspoonful of his secret
“dope” in two gallons of water, when
poured on ordinary ashes and lighted,
1z declared to keep a stove red hot for
an hour. We recall that the, Keeley
motor was raised in the same state.

comes a novel and prac-
tical idea on the subject
of giving large numbers
of  children separate
baths at a minimum of
expense and  frouble.
Briefly stated, a new
gchool building in that
town has been built with |8
a bath-room containing |K§
round enameled tubs
sunk in the conerete
floor, each large enough
for one child. A circular
pipe surrounds cach tub
and is pierced with fre-

**Each Tubber is Allowed 10 Minutes for Scrubbing"
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ENGLISH CHANNEL TUNNEL DEFEATED
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The construction of the submarine
tunnel under the English Channel has
been indefinitely postponed. Parlia-
ment listened to the war office and
voted against the undertaking. This
seems strange when one considers the
ease with which a tunnel can be closed
to an invading army, and evidently the
French have no fears of an English in-
vasion through its medium. The tun-
nel eould be flooded in a few minutes;
ite entrance could be blocked by clos-
ing iron gates, or shifting a few blocks
of stone into place; a few rapid-fire
guns would hold back thousands; a
single 1-in. pipe would ecarry deadly
fumes sufficient to asphyxiate a regi-
ment before it could march 100 ft. In
short, no harder military accomplish-
ment ecan be conceived than an in-
vasion in these days through a tunnel
from which eseape is impossible and
the chances of success not one in ten
thousand.

The illustration is reproduced from
a French print more than a century
old, and shows an invasion of armec
forces by means of a tunnel. It is
also interesting to note to what an

extent the artist of that day recog-
nized the future possibilities of aerial
warfare. His dream of 100 years ago
is just eoming true in respect to air
craft. Will it be another hundred be-
_fnreﬂ the tunmnel feature also material-
izes?

AERIAL TORPEDO BOAT

The Peace Congress will have to
hurry up and wet its proposed ban on
airship torpedo eraft accepted by the
big powers or the first conflict will wit-
ness a more deadly and dangerous
fighting-machine in mid-air than the
submarine has proved in naval work.
The French army is already equipping
with aerial tforpedo boats which re-
quire only one operator and can
into action in a few hours. Fach ship
will carry several shells, which require
no delicate machinery as the submarine
torpedo, and in which practically the
entire weight of the ghell can be util-
ized for the explosive. With a few of
these volcanoes on board the aeronaut
has only to ascend, bring his craft
overhead the enemy and let go. Gravity
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and the contents of the cartridge

can be depended on to make a hit
every time.

I T 1
T

BELL DOOR KNOB

The most
unique door bell
yet thought out
is the one with
a push button in
the door knob.
Even in the
darkest night a
caller can read-
ily locate the
door knob, and,
having done so,
to pugh the but-
ton and ring the
bell .is an easy
matter. The
bell is placed in
the inside knob,
which is made hollow for the purpose.
The device can be used on any door by
removing the old knobs and substitut-
ing the new ones, which any one can
do with a small screwdriver.

i i
L

AUTOMOBILES IN PITTSBURG
FLOOD

The recent Pittsburg flood in which
twenty lives and millions of dollars’
worth of property were lost afforded
a new record for automobiles in emer-
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gencies. Makers and owners of motor
cars rendered valuable service in the
free transportation of people in the
flooded district while stony-hearted
boatmen were demanding $5 per trip.
The sight of automobiles plowing
through water up to the hubs was an
unusual one to most of the spectators.
b

NEW FORM OF GUTTER

The usual street gutter is merely the
angle between the curb and the slope
of the pavement. Of course its capac-
ity is very slight and any unusual rain-

fall floods both it and the street. To
obviate this, the design illustrated has
been adopted at the Jamestown expo-
gition. The gutter segment has a 12-
in. chord and a 3-in. rise, or an area
of 25.2 sq. in., about equal to a 6-in.

pipe.
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HANGING CONCRETE STAIRWAY

One of the most novel, useful and
pleasing uses to which cement has been
put in inferior construction is the
hanging concrete stairway. In the cut
is shown a section of cement stairway
which runs from the first to the third
floor in a Pittsburg white marble
apartment building. In its construc-
tion no structural iron whatever was
used; only small channel bars !4 in.
by 34 in. spaced about 4 in. and cov-
ered with expanded metal lathing. The
false work was removed in two weeks.

The stairway supports not only its
own weight, but in addition 7,500 Ib.
of marble; and a load of 2,000 lb. has
been carried up the stairs without in-
jury or deflection. Only the best qual-
ity cement should be used in interior
work.

Showing Construction

525

WIRE STORM FRONT FOR AUTO

A novel storm front has been in-
vented by Dr. Whiting, and is de-
scribed as having several advantages
over the glass or mica front. The
front consists of zine mesh wire gauze
attached to a wooden frame which
folds up when not in use. It can be
removed or put on in five minutes, and
when not in use iz stowed away taking
up little room. The front can be set
at an angle and very greatly reduces
the wind resistance caused by the solid
front. 1t has been estimated this re-
sistance is not less than 20 lb. per sq.
ft. when running against a hard wind.
The gauze does not obstruet the vision
and allows an agreeable amount of

Wire Gauze Protector

fresh air to pass through. In faet,
under some conditions it is said the
vision is more accurate than through
glass.

— e

CEMENT CISTERN FLOATS AWAY

A man in Terre Haute, Ind., has lost
his cistern: It floated away in a flood.
The cigtern, which was built of cement,
jug-shaped, had been finished but no
water had been let in. A levee which
kept out the Wabash river broke; the
flood poured through and washed the
cistern from its place,

It is nmow up to some notoriety seek-
ing freak to attempt the trip through
the Niagara whirlpool in a big cement
jug.

A 5-ft. vein of anthracite coal just
opened near Marion, Ind., is said to be
equal to the finest Pennsylvania an-
thracite. ' :
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INTERESTING WORK OF TRACTION ENGINES

'11-\._
-
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The scope of the traction engine is
steadily enlarging: Tts operations are
no longer confined to running thresh-

ing eieliiea, The illnstrations sug-

gest a few of the many utilities of
which it is capable. The upper pic-

ture shows a situation which ecaused
the engincer some anxiety for astime.
The traction engine is hauling a nar-
row gange logging locomotive across a
river where the water was nearly 4 ft.
deep. The locomotive was kept from
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falling over by strong guy ropes ex-
tending to each bank. The voyage was
made successfully.

In the middle picture an idea is
given of what a traction engine can
do as an improvised crane. The big
boiler was not only raised, by means of
a winding-drum attached to the trac-
tion engine, but was then carried a
considerable distance.

The lower picture shows a traction
engine harnessed to 10 plows and turn-
ing 10 furrows nearly as fast as a
team of horses draw a single share
plow.

— e ——

ALCOHOL FROM POTATOES

In Germany potatoes have long been
cultivated with a view to producing
varieties which give the largest vield of
starch for alecohol manufacture, without
any regard to their edibility. The re-
sults, according to a re]mrt by Consul-
{;-:Jnerﬂl Thackara, of Berlin, are re-
markable. The appended table shows
the yield of these varieties as compared
with ordinary yields in this country.
Largest uold recorded in the United

States in 1905 was 175 bu. per acre
and the average was 87 bu. per acre,
the average starch content being 20
per cent.
Bushels Per cent
Yarieties— per acre of starch,
Professor Wohltman. . ... 342 16.3
[ 2 | e e SRR 28414 16.4
ODEE o a v e e 3z 17.3
BAR L seeunasnvvsasrmas 399 18.3
| | e e SR P s 412 17.0
Richter's lmperator...... 47 15.4
Bllegla ... il 36714 16.3
Professor Marker........ 428 14.5

In this report the consul says:
“Messrs, Metz & Co., of Steglitz bel
Berlin, a reputable seed house, inform
me that they could furnish the Silesia,
Professor Wohltman, Leo, and Richter’s
TImperator varieties, which they recom-
mend for distillation purposes, for
about 3 marks (71.4 cents) per 1101b,,
delivered at Hamburg. Professor von
Eckenbrecker says that the potatoes
could be shipped in late October, but
he would advise that they should be
left here all winter and forwarded in
March, as there would be less loss and
a much greater chance of the potatoes
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arriving in the U. S. in good condition
for seed purposes.”

It is evident from the above that
prospective manufacturers of alcohol
would do well to investigate some of
these German varieties with a view to
obtaining larger yields of potatoes than
are possible from the varieties now in
use in thiz country.

P T N—,

SHIP’S BIG SMOKESTACK

The smokestack or funnel of an
ocean liner does not impress the ob-
server as being so very large, cither

Big as a Raillroad Tunnel

when seen at a short distance or in a
picture. The only way to comprehend
what a really enormous affair it is, is
to see a section of a funnel by itself.
There is room for the largest locomo-
tive ever built to pass through with
lots of room to spare. The section of
funnel illustrated is 15 ft. in diameter
one way by 30 ft. the other.

—_— -

To deodorize bottles pour a little
powdered black mustard seed and some
lukewarim water into them, and then
rinse with water.

—-H—.—‘—.—

By burning oil in its locomotives the
Southern Pacific saved $950,000 in
1906.
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ICE MOTOR SCOOTER, NEW SPORT

Winter sportsmen are
already getting ready FE
for next year, and arel§
impatiently waiting to &
engage in the new and
furiously fast sport of §
racing  their  motor &
scooters on ice. The|
motor scooter is a new
kind of eraft and nnh
one has been built, hu’r
its performance the past |
winter has set a lot of
people crazy tfo possess
them, for 100 miles an
hour is declared easy,
and enobody knows yet
what the limit will be. The sailing
iceboat, generally considered pretty
swift on the wing, must now go out of
business and join the canal hoat class.

The motor scooter is the invention
of Nathaniel Roe, “who took an or-
dinary 14-ft. secooter with sharp prow
and rounded stern,” says the Automo-
bile, and fitted it with a 20-hp. gaso-
line engine. The driving wheel has
sharp steel spikes and reaches the ice
through a casing like a centerboard.
Hence if the boat Tuns into open water
or breaks through the ice, no water can
enter. Two sharp steel blades at the
stern serve as rudders, worked by an
automobile steering wheel. The craft
also makes excellent time over hard
snow and by putting a pair of wheels
under it forward and aft, can be towed
by a horse or motor car, about the

country.
—_— . — —

BIG WOODEN FLYWHEEL

After an accident to a flywheel in a
large FEuropean electric station the
superintendent designed and had con-
structed a flywheel nf wood which has
a diameter of over 35 ft., and a rim
width of 10 ft. The thickness of the
rim is about 12 in., and it is made up
of 44 thicknesses of beech planks, says
Power, with stageered joints. The
boards were glued together and then
bolted. The inside consists of a double
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wheel, the 24 spokes of which are fast-
Spokes and hubs

ened to two hubs.

Motor Scooter Swifter Than an lIce Yacht

are of cast iron. The wheel is oper-
ated at 76 revolutions per minute,
which corresponds to a peripheral
speed at the rim of 130 ft. per second
(94 miles per hour). This is said to
constitute a record for wooden Afly-
whecls.

e

NO AMERICAN MERCHANTMEN
IN THE ORIENT

American vessels are never seen in
Indian and other Eastern ports. Other
nations, even small ones like Belgium,
send their own ships to these countries
and consequently reap the abundant
commercial profits, while United
States manufacturers are not able to
compete with them,

A commercial agent representing
American firms and who has had years
of experience in the Orient, declares
that he has not known of an American
vessel being in any Indian port for
years. American products are shipped
to England and from there reshipped
aboard British merchantmen to India.
Consequently Great Britain does 90%
of the foreign business with India.

—_——————

Post cards {o be admissible to the
mails must conform in weight and size
to those printed by the rrm*ernment
may not be folded, and the use of glass
tinsel, mica, or metal is forbidden un-
less the card be enclosed in an envelope.
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LARGE CHURCH BUILT FROM ONE TREE

All the lumber, even

Built From One Tree, the Age of Which Was Estimated to
Have Been Nearly 2,000 Years

to the shingle roof, used
in the construction of a
large church at Santa
Rosa, Cal., was furnished
| by a single redwood tree.
| The main building of
the chureh is 40 ft. by
| 80 ft., with ceiling 22 ft.
in the clear; epire, 90 ft.
high. Thnre 1s an audi-
ence room large enough
to seat 400 persons; par-
lor, seating 90; pastor’s
study, vestilm}e and
toilet, and yet when the
edifice was completed not
all the material from the
% ancient redwood had been
| used. The tree was grown
in Mendocino county,
California, and when
felled its age was esti-
mated by scientists to be
nearly 2,000 years.

METALS HAVE ODORS

A German scientist declares that
every metal has its characteristic odor.
Not every one can detect the odor of
eold tin, copper or aluminum, but
when pieces of such metals are heated
to a moderate degree, they give off
strong smells, distinguishable by any-
body. At hwhcr temperatures metals
lose all trace of smell, but again give
off an odor on being ]watnﬂ.&ftf'r a
lapse of several hours in a cold state.

— % = o

PECULIAR AIRSHIP ACCIDENT

An American inventor living in the
City of Mexico has amused himself
and astonished the natives the past
three months by sailing about the town
in an airship. When making an ascen-
sion recently he accidentally steered
into a tall eleetric light pole, and there
he stuck. As us=ual a great crowd con-
gregated, blocking the streets. In try-

ing to release the ship the gas bag was
torn and the craft slowly settled to
the street. A photograph was taken
which shows the airship as it has
begun to descend.

.“;H Il ‘:,":-‘J

—
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SELF-PROPELLED MOTOR ICE-CUTTER

The horse-drawn and |
hand-pushed ice plow |
which has been used for _
years in harvesting natu- |
ral ice has a new com-
petitor now in a motor
machine.

The illustration makes | 58
its operation readily un- |[Sf
derstood. A gas engine |&
is mounted on a skid, ||
driving a circular saw on
each side and cutting two |§=
strips of ice, each the [SSEE
width of a cake, at each %
trip. The machine is 5
steered by a handle very ,
much as a lawn mower [F85
is guided, only in this
case the outfit is self-
propelling. At the rear end, projecting
from the frame, is a roller full of sharp
steel spikes. The roller is turned by
means of a sprocket chain driven by the
engine, and is thrown in and out of ac-
tion by the long lever in front of the
handle. It is said that with this ma-
chine more ice can be cut than in any
other way, and that the cuts are
smooth, enabling the packing of the ice
in the house to better advantage.

e e i

SCHOOL OF RAILROAD SHOP
WORK

The Missouri Pacific has followed
the example of the Baldwin Locomo-
tive Works and opened a school for
its shop apprentices. The boys report
in squads of five each for 30 minutes
each day, the instruction includes me-
chanieal drawing and mathematies.
Two instructors with university train-
ing do the teaching, and the taking
of correspondence school courses is
encouraged.,

R
e

The more volatile oils usually re-
quire a higher ignition temperature
than those which do not vaporize so
casily.

Steered Like a Lawa Mower

OXYGEN MADE AT HOME

Will Keep Milk Fresh for Several Weeks

An English firm has put on the mar-
ket a chemical in cakes like soap, which
when placed in a small steel tank
generates pure oxygen in a few mo-
ments by the simple addi-
tion of water. One pound
of the cakes will make 3
cu. ft. of pure oxygen. The
. apparatus is 18 in. high, 5
b in. in diameter, weighs 6 1b.
and can be carried in the
hand. The gas is suitable
for any of the numerous
purposes for which oxygen
18 now used, such as disin-
fecting, for divers, miners
and aeronauts, and for the
crew in submarines. Where
' large quantities are required
larger generators are sup-
plied. A small generator costs $6 and
the cakes about 35 cents per pound.
The process is without danger.

Oxygen has been used with great
success for preserving and sterilizing
milk which is bottled immediately




’ POPULAR MECHANICS

after milking, under a pressure of oxy-
gen. A light heat is applied for a fow
seconds in the presence of the oxygen
under pressure, and suffices to destroy
the microbes and any harmful ferment-
ing matter, without boiling the milk,
which will remain fresh for several
weeks and preserve its good taste as
well as all the other nutritive qualities
of fresh milk.

A life-saving box for resuscitating
the qplu‘uu:iiv drowned and asphyxi-
ated is also available, costing, complete,
about $6. It is in use at many mines
and blast furnaces and can be put in
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TRACKLESS TRAINS FOR RURAL
DISTRICTS

The next 10 years will witness as
great a revolution in rural transporta-
tion of farm produce, as the rural free
delivery and rural telephone have made
in the domestic comfort of the
farmer’s home. Every fairly prosper-
ous farmer will be president of his own
line, while serving as conductor, engi-
neer and general manager, and can is-
sue annual passes to his neighbors—if
the state legislature docs not forbid.
Incidentally the farm 10 miles from a

-'H-.- e
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Any Farmer Can Couple on His "*Car’’ or Wagon

operation in two or three minutes, The
gas is condueted through a “wash bot-
tle” or purifier and thence into a rub-
ber bag shown folded in the lid of the
box. One charge will produce a cubic
foot of pure oxvgen in 10 minutes;
the normal dose is one-ninth of a cubic
foot in all cases of asphyxia.

——

The long-distance - overland  record
for wireless was made March 10 when
the Government station at Point Loma,
Cal., caught a wircless passing between
Washington and Pensacola, Fla. The
same station also caught a message
from the Dbattleship ““Clonnecticut
which was ecommunicating from New
York Harbor with Washington,

railroad station will be worth as much
as the ones nearer town. When the
farmer once eomes to realize his pos-
sihilities the good roads business will
take care of itself.

Our illustration shows a wagon
train, the invention of one Renard, a
Frenchman. The cars and wagons
have each six wheels, the front and
n-ar pair of each vehicle arranged to
turn like the front pair on a hug"v
The vehicles are not only coupled to-
gether but sections of shafting extend
through each (‘UIIIIPEt:I]'J._[{' to the motor
car, Hnd by gearing to the wheels of all
the others. By this arrangement each
car supplies its own necessary tractive
weight and the “locomotive™ need not
be heavy.
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MACHINE THAT READS CHARACTER

This machine scientifically measures, delineates,
prints and delivers on a sheet of paper, the approxi-
mate degree of development of every faculty of the
brain. Its operation may well be compared to the
working syvstem of a large newspaper. The many
radiating pins or rods which come in contact with the
subject’s head are like =0 many distant reporters, who
telegraph the exact dimensions of the faculties, or
“bumps,” to the editor’s office in the cabinet, the
messages being earried by 140 wires contained in
the metal tube supporting the head picce.

The editorial department, consisting of an electro-
magnet, controls the movements of a typed wheel,

similar to the typed wheels in automatic weighing

machines, thus causing it to perform the function of
a composgitor. The printing department then comes
along with a piece of blank paper, takes an impression

from the typed wheels, and passes the copy to a-

newsboy lever, which seizes the impression and delivers

it to the reader.
accompanies each impression, enables
the subject to determine to a certain
extent the trade or profession to which
he 1s best adapted.

Of course this machine is not infal-
lible as the interpretations depend on
phrenology, which in itself is not infal-
lible; but it will produce in a few
seconds as intelligent and complete a
record as could be produced by an
expert phrenologer in half an hour and
if phrenology were reduced to an exact
scicnee the machine would probably do
the rest.

Although the construction of this
machine appears somewhat compli-
cated, owing to the great mumber of
parts, the working principle is very
simple.  All the little rods or reporters
arc provided with contacts, which slide
on rows of insulated metal points.
There are five points in each row and
each point has electrical connection
with the magnet in the eabinet. A
fully developed faculty or “bump” will
thus push the contact on the rod all
the way out to the fifth point, therehy
making contact with that point and
causing the typed wheel to register five
points for the corresponding faculty,
while an underdeveloped faculty will

Measuring the Mind

A printed list of vocations, which

only push the contact out one or two
points, thus registering that number of
points on the record.
——————
SPECIAL DELIVERY WITH
ROCKETS

The most unique method of deliver-
ing mail doubtless is that employed by
steamers passing the islands of the
Tonga group in the Pacific. On ac-
count of many reefs, landing is ex-
tremely dangerous, and the few letters
to be delivered are attached to large sky-
rockets which are fired and reach the
shore in safety.

s

GLASS PARLOR UNDER SEA

A tower resting on the bottom of the
ocean 30 ft. below the surface and ex-
tending up into the open air will be
built at Long Beach, Cal. The shaft
will be constructed almost entirely of
heavy plate glass with a glass room 12
ft. square at the bottom reached by an
elevator. This will give visitors an op-
portunity to observe the wonderful sea
gardens for which these waters are cele-
brated.
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LONDON’S SUBTERRANEAN THOROUGHFARE

Subway Under Subway—Over 258,000,000 Persons Carried Annually—
Safer Than Streets

Most of the large cities of the world
have turned to underground transit as
the solution of congested street and
transportation  difficulties, elevated
structures having been found unsatis-
factory. London, with nearly egeven
millions of inhabitants, long ago
availed herself of this recourse, but the
old two-penny tubes, operated by steam
power and so poorly ventilated that
they were a menace to health, are
scarcely to be compared to the model,
electrically-operated and carefully safe-
guarded lines that now underlie her
streets, sometimes more than a hundred
feet below and again following so near
the surface that a persevering child
might dig through the three feet of =oil
and touch the tup of one of the big steel
tubes.

In all, London has six underground
electric railways completed and five
more are under construection and pro-
jected ; and of the 600,000,000 persons
carried annually on all her railways,
258,000,000 are aceommodated by
these tunnel lines. The main system
was planned by the late C. T. Yerkes
and included clectrically equipping the
old Metropolitan District Railways and
the construction of four other great
intersecting lines, covering a total route
length of 74} miles. The greater part

of this enormous undertaking has
already been accomplished. The old
District lines have been transformed
and two of the new lines are in
operation.

The Baker Street and Waterloo Rail-
way, 6} miles in length, is a fair type
of all the others. The route was for-
merly covered by omnibuses, about
158,000 passengers being carried daily,
The underground line accommodates
35,000,000 passengers annually, and at
a rate {lf 14 miles per hour trains cover
the entire route in 22 minutes.

Approaching the Baker street sta-
tion we are pleased with the handsome
effect produeced by the dark but brilliant

Signals and Automatic Stop in Tunnel
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The Greathead Shield Making the Bore

red terra cotta glazed blocks built up
over the strong steel framework. The
roof has been left flat. TPossibly these
Londoners expect to build upward
gome time as well as downward. The
entrance is wide and roomy, and the
people are moving leisurely. Having
passed through the spacious booking
halls and bought our tickets at 2.
(5 centz) apiece, we come upon the
elevators or lifts. There are two shafts
with two lifts each, of the winding-
drum type. Did you notice as we came
through that the station buildings are
fireproof? Even the joinery of the
windows and doors! The only wood
used is of teak, which is almost fire-

proof. And look at this lift! All of
steel, with a non-inflammable wood
floor. Holds as many as 60 people.

The passengers leave at the opposite
gide from that at which thev enter.
Saves time, and the attendant does not
have to push through the crowd to get

to the exit gate, as it is operated auto-
matically by compressed air. The
operator can instantly stop this car at
any point, or should it attain undue
speed it will be stopped automatically
by apparatus in the winding room. If
necessary the NIift can also be worked
by an attendant in the winding cham-
ber through the control apparatus

there. Makes one feel pretty secure,
doesn’t it?
Whew ! Feel that draught? Would

not expect it down here, would you?

It’s from the ventilating fans. There’s
a staircase for {-.nmrgeneivs, you know.
[t's in a shaft 18 ft. in diameter and
winds around an iron tube 4 ft. 6 in.
wide. A fan 5 ft. 6 in. in diameter is
placed in the upper part of the station
near the top of the air shaft and is
driven by a 10-hp. motor. The air
shaft passes under the station platform
and terminates in a large cowl erected
at one end of the platform, where the
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air is sucked in through open wirework.
The fan extracts from 18,000 to 20,000
cu. ft. of air per minute, while fresh
air enters by the staircase and lift
shafts. They say the whole air in the
tunnels ean be changed once in an
hour. Rather an improvement over the
first two-penny tube !
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ground at one point the level is 123
ft., while at another not far distant it
is but 20 ft. Much quieter here than
one might expect. That’s due to the
quarter-inch felt pads used on the
tracks between the chairs and the sleep-
ers, and the fiber insulators put round

Light as day down
here, isn’t it ? This con-
crete platform is 400
ft. long. Nice effect,
those  cream - colored
enameled tile walls and
that white painted arch.
The tunnels at all the
12 stations on this line
are over 21 ft. in diam- |
eter. There comes a
train; they run three
minutes apart. Six all-
stee]l cars—a motor at
each end and four trail-
er cars hetween—all 50

T~

ft. long, 8 ft. 8 in. wide
and 9 ft. 53 in. high
from rail level. The
trailers each seat 52
passengers and the mo-
tors only 46 each, the
remaining space being
taken up by the driv-
er's cab, built of steel |
and containing all the
control apparatus, as
well as the air com-
]']l'L’EFDI'F..

Here we go into the
bowels of the earth. It
is much like all the rest |
in construction. Fach
track in a separate cir-
cular tunnel lined [
throughout with cast- °
iron segments bolted to-
gether. The steepest
incline on this line is 1 in 60, and the
radius of the sharpest curve is 330 ft.
Three diameters of running tunnels are
used, 11 ft. 8} in., 12 ft. and 12 ft.
i in., the largest for the sharpest
curves. Never guess we were down =0
deep ; averages between G0 and 70 ft.,
thongh. Over in the new Great North-
ern, Picadilly and Brompton Under-

“*Here We (o Into the Bowels of the Earth''

““These Concrete Station Platforms Are 400 Ft. Long"

the necks of the bolts that hold the
chairs down. These pads, together
with the elastie roadbed, have also elim-
inated the vibration trouble that has
sometimes annoyed residents near un-
derground railways,

'l'.wntv electric glow lamps in this
car. They are nrmnnfeﬂ on four cir-
cuits. When the train crosses a gap
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Signal Box at Kennington Iltn-d

in the conductor rails wider than the
span of the front or rear shoes of the
car only half the lights in the car will
go out. The headlights are entirely in-
dependent of these. Those 16-cp.
lights placed in the tunnel at distances
Uf about 40 ft. give a good light and
being so high up, there are no disagree-
able flashes. There’s a splendid signal-
ing system on this line; block sections,
automatie train stops and all that sort
of thing; the driver can establish tele-
phonic communication at any point,
also.

The big Chelsea power station, the
largest in the country, is the heart of
it all, however, pumping its power like
life-blood along a network of great
arteries and small arteries and tiny
capillarics. Never visited it? There
are G4 boilers, each evaporating 18,000
Ib. of water per hour. Chain grate
mechanical stokers, superheaters, ceon-
omizers, all the modern apparatus are
installed. In the engine room are
eight turbo-generators of 7,500 hp.
cach, a total of 60,000 hp. The steam
turbines run at 1,000 r. p. m. and each
is coupled to a 5.500 k. w., three phase,
alternating current gpnﬂrutﬁr The
pressure generated is 11,000 volts and
the frequency 33} cveles per second.
This line alone requires considerable
energy to keep it going. There are the
high tension feeder cables running
along the tunnels to the sub-stations,
the conductor rails, two to each track,

Signal Board, llluminated

which supply the current for working
the trains; the 220-volt three-phase
circuits supplving the incandescent
lamps in the tunnels; the 550-volt cir-
cuits for the lifts and the are lights
in the stations; the entire svetem of
telephone cirenits, the electrically con-
tinuous track rail in each tunnel for
the signaling system, the negative
main for the same purpose, and be-
gides a compressed air pipe running
from end to end of the railway and
supplying air to the pneumatic motors,
for the signals and switches.

That new tramway-subway built by
the London County Council is quite
an experiment. Runs close to the =sur-
face, you know. The top is only 3 ft.
down at one point, and at another point
crosses another subwav running far be-
low. They expect to build more of
them. Wonderful, isn’t it!

Let’s get off here at the Embank-
ment station and transfer to the Char-
ing Cross station of the District Rail-
way. Oh, no, it is not necessary to
ascend to the surface—this is an un-
derground transfer.

—_— -

The gunboat “Wasp” cruised up the
Mississippi river lately, stopping at all
important ports to secure recruits for
the Navy.

———p——

It would have cost £700,000,000 to
pay hand labor for the work done last
vear by farm machinery.
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SHOP NOTES
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Emergency Pipe Wrench

A file, cold chisel and monkey
wrench make a very eflicient pipe
wrench, except when the pipe is too
large such as a 5- or 6-in. pipe. In
guch emergencies the device here illus-
trated will be found very effective, says

Emergency Pipe Wrench

the American Miller. Take 3 or 4 ft.
of new rope. Fray out both ends thin
and put them together. Commence
with tip ends and wrap tightly around
the pipe until you have a loop. Then
with a piece of pipe or a round bar
for a lever, turn the pipe as you would
with a pipe wrench.
— i
Repair for a Jack-Screw

To repair a
broken jack-
gerew, which has
been eracked at
the base. eut off
the lower part,
as indicated by
the dotted line
and insert in a
piece of extra
heavy pipe
flared out at the
bottom. If de-
gired a set-gerew
cr steel pin may be used to hold the
pipe to the remaining portion of the
base and if an old t'i.m:ru the same size
as the pipe is available it may be used
instead of flaring.—Contributed by G.
A. B., Chicago.

Device for Removing Underground
Pipe

The removal of bored well castings,
vertical pipes and other underground
objects is often a diffi-
cult task but can be ae-
complished in many
cases by using the de-
vice  here ill1l-tr*1h‘r1
Two pieces of spring
stee]l, S, are welded to
the end of an iron rod,
R, and formed in the
shape of a cateh at the
ends. The device 1s
lmwhwl down through the
pipe, P, until the catches
engage with the lower end as shown.—
f‘nntrlhutul by C. R. M.

P —

Chimney Top to Improve Draft

The illustration shows a device for
inereasing the draft of a chimney and
for ]n'vwntmg a reverse draft, which
usually oceurs when a ehlmnoy 18 lo-
cated near a high building. In mak-
ing this device,
gays a correspond-
ent of the Metal
Waorker, it is neces-
gary to run a joint
of pipe above the
top of the chimney.
Near the fop of
this pipe run two
horizontal  braces,
one  above  the
other, for the purpose of fastening a
vertical rod, extending about 6 in.

“above the top of the pipe and ter-

minating in an cyve at the top. A
conical cap is then made of sheet
iron anid fastened to the end of the
rod by mcans of a second eye, which
passes through the eye at the end of
the rod. This allows the wind to tilt
the cap in any direction, thus
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preventing the wind from blowing
down the flue of the chimney. The
wind in passing then causes the cap
to act like an inspirator and draws air
up through the flue.

S S S—

The +0Old Man” and Ratchet Drill

Just why this device is called the
“0ld Man” is an obscure bit of ma-
chine shop mythology bevond the
knowledge of the writer, says a corres-
pondent “of the Blacksmith and Wheof-
wright. It is
easily made
in the shop
andd can be
applied to a

wide range
of work.
The deviece
consists  of
the elamp
pieces, A
and B,
which  ecan

be made of

- bar iron, or
of malleable iron castings. The size
of these clamp pieces depends entirely
upon the work to be done. For the
smith shop, a bit of 1x4 in. bar steel
(Beszemer) will answer, but for large
work the clamps are sometimes made 3
in. thick by 8 in. wide. The set screw,
C, may be 1x6 in. The bﬂr, or shaft,
F, should be about 1} in. in diameter
for a length of 3 ft., or 2 in. for 4 ft. in
length and for small drills. The set
screws, D D, may be 3 in. or § in.
or the}' may be placed in collars and
slipped upon the shaft above and below
the elamp pieces, A and B.

The drill-picce, E, may be made of
#x3 in. bar iron or steel, or a heavy
knee easting may be provided for this
piece, a8 desired. The ratchet is one of
the familiar type on sale at any hard-

ware store, and it should be fitted with
square shank drills. Do not try to
make a ratchet drill; that tool can be
purchased much c-heaper than made,
and five or six dollars will procure a
good one,
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Cement to Render Cisterns and
Casks Watertight

An excellent cement for resisting
moisture is made by incorporating
thoroughly 8 parts melted glue, of the
congistonce used by carpenters, with
4 parts linseed oil boiled into varnish
with litharge. This cement hardens
in about 48 hours and renders the
joints of wooden cisterns and casks air
and watertight.—Contributed by Frank
Pavlik, Jr., Winnetka, Ill.

.

Waterproof Glue

Dissolve gum shellac, 3 parts, and
India rubber, 1 part, by weight, in sep-
arate vessels in ether, free from alco-
hol, subject to a gentle heat.  When
thoroughly dissolved, mix the two solu-
tions and keep in a tightly sealed ves-
sel,  This glue resists the action of hot
and cold water, and most acids and
alkalies. If thinned with ether and
applied to leather along sewn seams it
gives a strong watertight joint.

—_— e

Jack Cart

The accompanying illustration from
Railway and Locomotive Engineering
shows a jack cart which is very con-
venient, being simple in construction,
light and inexpensive.

It gets low on the floor, thus doing
away with the necessity of two men
handling a jack of any size; it also
permits running the ]HPI\. nght up to
the spot where it is fo be set. The
material necessary to make this cart
consists of a few pieces of gas pipe,
hoiler iron, two small wheels and ma-
terial enough for a small axle.
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VYarious Arrangements of Pulley

Lifting Power with Pulley Blocks

A man pulling with a force of 100
Ib. can lift only that amount with a
single block, as shown in Fig. 1, but
by using two single blocks lu can lift
double the amount, as indicated in
Fig. 2. By using a double block above
and a single block below, as shown in
Fig. 3, 100 1b. pull on the rope will
lift 300 lb. and by using two double
blocks, as indicated in Fig. 4, 100 Ib.
will 1ift 400 Ib.

In Fig. 1 the load is supported
directly ln one Tope; in Fig. 2 by hu:u
ropes; in Fig. 3 by three and in Fig. 4
by four ropes; the weight being 100,
200, 300 and 400 lb. ro-‘peotnu]}
Thus with pulley blocks arranged in
this way the weight that can be “raised
is in direct proportion to the number
of ropes that support it. In these cal-
culations the portion of rope which the
man holds is ignored, as he pulls m
a direction opposite to the movement
of the weight, but should he take his
position above the pulleys and pull up,
then the rope which he holds should be
counted also.

Another system of mran;:ing pul-
levs is chown in Fims, 5, 6, 7 and 8,
tlie pulley blocks being all single. In
an arrangement of this kind the power
iz just doubled by the addition of vach
pulley as indicated by the fizures. In
all these caleulations no allowance has
been made for frietion so that the
actual force required to 1ift the given
weights will be somewhat greater, the
exact amount depending on the flexi-
bility of the rope, diameter of pulleys,

Biocks Showing Lilting Power

smoothness of the bearings and other

condifions.
———————

To Recover Lost Drill Points

When drill points are lost, even at
considerable depth, they can be recov-
ered by means of an electro-magnet.
A heavy drill point stuck in a well at
a depth of 250 ft. was loosened and
brought to the surface in this way.

—_———

Keeping an Engine Cylinder Warm

\ plan for keeping an engine cylin-
der warmed up in case it is standing
idle part of the time, especially in cold
weather, 12 to tap a pipe into the main
steam pipe above the throttle valve, the
same size as the bleeder drain pipe, as
shown in the illustration. To operate,
open valves B and B, and slightly open

Arrangement of the By-Pass
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the valve <, and then open wide the

valve A, says a correspondent of the

Engineers’ Review, The steam will

find its way all through the eylinder

and steam chest and the condensation

will pass away through the valve C.
—_—

Pipe Hangers

The accompanying illustration from
the Practical Machinist shows a few
practical suggestions for supporting
pipes from I-beams. The most com-
mon form is shown at A and is used

Pipe Hangers for I-Beams

for cuppnrtmrr a pipe directly under
the beam. When pipes are to be Tun
on each s=ide of a beam the form of
hanger shown at B may be used, un-
less the pipes are some distance from
the beam, when it will be necessary to
use the furm shown at C.

——

Home-Made Bromide Paper

When the photographer receives a
rush order for a bromide enlargement
from a negative and has no bromide
paper on hand, nor can procure any as
soon as required, the following expedi-
ent will help him out of his difficulty:

Prepare a 2} per cent solution of
potassium hromide and place a sheet
of ordinary printing-out paper in it,
allowing it to float for two or three
minutes.  Then remove the paper and
hang it up to dry in such position that
warm air cirenlates freely about it
Paper thus prepared requires about
double the exposure of the regular
kind, and the results are satisfactory,
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says Camera Craft, for the coarse
screen effects of mewspaper reproduc-

tions.
—————

Hardening Drills

Hardening an ordinary drill in sul-
phuric acid makes an edge that will
cut tempered steel or facilitate cutting
hard rock, says Compressed Air. The
acid should be poured into a flat-bot-
tomed vessel to a depth of about 14 in.
The point of the drill is heated to a
dull cherry red, and dipped in the acid
to that depth. This makes the point
extremely hard, while the remainder
remains soft. [f the point breaks, re-
harden but with a little less acid in
the vessel.  After hardening a drill in
this manner, wipe off the aeid, if any
remains on the point of the drill, be-
fore it attacks the metal and destroys
the cutting edge.

e e

Red Copper Bronze on Tin

Dissolve 9 dr. copper sulphate in
pure water to saturation; then add 40
to 80 drops sulphuric acid. Brush the
tin, previously cleansed with onion
juice, with the liquid. When dry, rub
the article with chalk.

—_————————

To Drill Glass

Use a drill like the one shown and

temper by heating to a cherry red and
plunging in mercury. Drill
part way through from one
cide and then finish from
the opposite side. This
will make a good clean cut
and prevent chipping the
edges of the hole. Ap-
ply sufficient pressure to
make the drill “bite™ at all
times, and keep the drill
point  moistened with 2
parts turpentine to 1 part
sweet oil.—Contributed by
H. W. Snook, Prof. Optics,
Scottsbluff, Neb.
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To Fasten Celluloid to Wood or Tin

Celluloid ecan be fastened to wood,
tin, ete., by the use of the following
compound: Shellac, 2 parts; spirits
of camphor, 3 parts; etrong aleohol,
4 parts.

.-_—_-’.-.'_.—-—

A Large Vertical Drawing Board

The accompanying illustration from
the Metal-Worker shows a large ver-
tical drawing board that is very use-
ful for making large drawings.

For Making Large Drawings

A pair of bearings are screwed to the
top edge of the board, through which
passes a rod or piece of small shafting,
runuing the entire length of the board
and extending sufficiently beyond at
each end to receive a pair of sprocket
wheels. Chain belts are attached to
each end of the movable straight edge
and are passed over the sprocket wheels
and attached to a pair of counter
weights sufficiently heavy to balance
the weight of the straight edge when
at the position most used. As both
sprockets are firmly keyed to the shaft,
any movement at one end of the
straight edge insures an equal amount
of motion at the other. Sprocket
wheels and chains of the tvpe used on
bieyeles will be satisfactory for the pur-
pose, though chains of lighter weight,
such as those used for hanging pictures,
if constructed without play, will per-
haps be more desirable. A small elip
or slide fixed to the projecting ends
- of the straight edge at the back and

541

passing behind or under the edges of
the board will prevent the straight
edge from lifting away from the face
of the board.

—_—————

Monel-Metal

An alloy called “Monel-Metal,” says
Brass World, consists of:

Per cent
ik [ 1 T5.0
T 1) | S 23.5
DXONE o aicn s i o g e e T R v e 1.5

The alloy possesses a high tensile
strength and elastic limit. It is also
non-corrosive and takes a high polish.
The color is practically that of nickel.

il l—if—————
Home-Made Steam Separator

There are numerous plants where a
steam separator would prove a paying
investment, but the purchasing power
refuses to buy one. Although this be
so the engineer need not be discour-
aged, because he can make one on the
premises, says the National Engineer,
Take for example an engine with a 5-
in. steam supply, with the main supply
from the boiler 6 in. As near as pos-
sible to the engine use a 6x5x6 long

"CI 7O Bowe RS

Home-Made Separator

sweep flanged tee. To the opening, B
(see illustration), connect a 6-in. pipe,
with a cap on it, and a 1-in, outlet.

As the steam from the boiler passes
through the 6-in. pipe its velocity is
somewhat slower than that which will
oceur in the 5-in. pipe, especially when
the engine load is heavy. The water
in the steam pipe is carried along the
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lower end of the pipe, and as it comes
to the long sweep tee it will naturally
seek the pipe B, from which it can be
drained.

For sizes less than 4 in. screwed fit-
tings will answer. For piping with a
vertical riser close to the engine a
double sweep is recommended as here-
with shown. With the home-made sep-
arator, or in fact any make of sepa-
rator, the engineer should insist on
having a first class trap, one that will
care gnr a large volume of water in-
stantaneously and without possibility
of failure.

——

Hand Knurling Tool

The advantages of a tool like this
are obvious: stock can be knurled to
the full capacity, and to less than 14
in. diameter; lengths can also be fin-

Used Without a Tool Post

ished, which is not possible with the
ordinary style. It is not dependent on
a tool post, says the American Ma-
“chinist, as it i2 held in the hand and a
speed lathe or any other will answer.
The body, A, is one piece with the
handle, B. The sliding part, C, is
made in two parts and riveted over A.
This iz adjusted to accommodate the
stock by the screw, 1. EEE are the
knurling rolls. 1II are rivets. A hole
is drilled in the handle to lighten it.
The tool is held in the hand, by the
handle, B. The stock is placed be-
tween the rolls at H. Then the part
(' is adjusted until the three rolls come
in contact with the piece to be knurled.
By working the tool back and forth,
and by applving pressure with the
screw D the piece is soon knurled.
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Easily Made Pipe Vise

The sketch shows how I made a
pipe vise from an old carpenter’s vise.

Take an old coarse

rasp; break it in
half and draw the
temper at the ends
to allow drilling and
¢ oun tersinking for
serews, which should
be used to fasten the
two halves to the
jaws of the vise as
shown. Fasten one with the teeth
peinting up and the other with the
teeth down.—Contributed by C. J.
Barton, Big Rapids, Mich.

SR

Double Belts

There are many who think that a
long belt drives better than a short
one, and under certain conditions it
may, but under other conditions the
advantages are very doubtful. Take
the case where the drive is nearly hori-
zontal, says a correspondent of the
Wood-Worker, and the pull is on the
top side ; you have the glack side of the
belt dropping away from the driven
pulley, and, of course, less gripping
surface—and with a long belt there
is a lot of slack to drop away—so that
I faney it is a disadvantage rather than
an advantage to have a long belt. In
cases where it is necessary to drive un-
der these conditions it would be an im-
provement to use compound belts—that
is, one on top of the other. The action

Two Belts Run on Same Pulley

is peculiar, for the belt next the pulley
rises and clings to the driven pulley,
as shown at A, when the strain comes
on, giving more gripping surface. I
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have watched that action frequently,
and feel certain that the grip is in-
creased very much.

—_————————

Blueprint Drying Frame
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Emergency Boiler Repair

Temporary repairs on a boiler will
often save considerable trouble and ex-
pense until permanent repairs can be

When blueprints are
required in a hurry the
drying frame shown in
the accompunying illus-
tration from ihe [{.1111.\ av
Review will prove very
useful. A white pine lat-
ticed frame was con-
gtructed on which a large
piece of blotting paper iz
placed to receive the wet
print.

The wet prints on the
upper side of the frame
and the intense heat of
the radiator about 214
in. beneath the lower
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side made a specially

gtrong construction ne-
cessary to  resist  the
uarpmg and  buckling
strains due to the difference in tem-
peratures,

The frame is 48 in. long by 30 in.
wide. It is composed of strips 34 in.
wide halved and screwed at all inter-
gections and spaced 24 in. apart in
centers. The recesses cut in each strip
are bolted together in a manner so
substantial that buckling is impossi-
ble. The frame is finished with shel-
lac. The height above the floor is 32
in. when the trihh1 iz down ready for
service. The frame is hinged and
equipped with hooks and eyes so that
it folds back against the wall when

not in use.
— - —

Lamp Cement

A useful cement for fastening the
tops on kerosene lamps 1= as ntlmH
One part caustic soda; 5 parts water;
mix with one-half the weight of ]Jlﬂ.a-

ter of pans.—ﬁ'untnhuted by Frank
Pavlik, Winnetka, Ill.

Will Dry Blueprints in a Few Minutes

made. The following is a job of this
sort which proved successful:

The leak was in a seam of a butt-
strap joint, and two 1-in. holes were
drilled through the butt strap with a
flat end drill, care being taken not to
damage the sheil itself. These holes
were threaded to the bottom with gas
taps, and were spaced twice the dis-
tance apart that they were from the
extreme end of the leak.

Red lead putty was then prepared
smooth as oil, free from grit and not
too thick. Round iron rods were
threaded to fit the holes already bored
and a square end filed to take a wrench,
the whole apparatus being termed a
“putty pump.”

One hole was half filled with putty
and the threaded bar sercwed down
with the wrench; the operation was re-
peated with the other hole, and then
with the holes alternately until no
more putty could be squcezed in. Putty
could be seen squeezed through around
the seams and between the plates,
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and plugs were then serewed down
hard to the taper threads and cut off
flush. The boiler was left for a day
or two to let the putty harden, and was
then put into condition and used for
several months. This method is not
to be rccommended for a permanent
repair, savs the American Machinist,
but for an emergency job it will an-
swer the purpose until a permanent
repair can be made.
R G

Non=Rolling Penholder

When working on a drawing table
turned up at an angle, considerable
annovance is often caused by pen-
holders and other round tools. They
will not stay on the board.

Penholder with End Bent

If vou are using a hard rubber
holder you can get around the difficulty
very easily., Heat the holder over a
lamp or in the flame of a match. Then
bend the end back slightly as shown
in the accompanying illustration. This
will overcome the ILnﬂenm to roll.—
Contributed by Wm. E. Jehnj Pater-
son, N. J.

S S —

How to Read a Vernier Scale

A vernier iz an instrument used in
taking fine measurements, some as fine

g 4 0
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Yernier Scale
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as 1/1,000 4n. The one shown in the
sketch consists of a true scale, indi-
cated at A, and the vernier, shown at
B. The vernier is ¢ 1in, divided
into eight equal parts; thus when the
vernier i used in connection with the
true scale, as shown in the sketch, the
true scale is subdivided into 128 parts
—16 on the true scale X 8 on the
vernicer, equals 128,

To read the units and subdivisions
of the vernier in the position here il-
lustrated the Wood-Worker gives the
following instructions: Beginning
with the zero line on the vernier, we
find that the line at the end of the
third space coincides with a line on the
true seale. As each space on the
vernier countzs 1/128 in. on the true
scale, we have 3/128 in. to be added to
the reading of the true scale, which
will be 2% in. plus 3/128 in. equals
2 11/128 in., the reading of the vernier,
and shows that the zero line of the
vernier 18 2 11/128 in. from the end
of the true scale.

——— e

Thoroughly Dried Wood Nearly
Fireproof

Many people believe the longer a
stick or piece of wood is dried the more
inflammable it becomes, but beyond the
first thorough drving process this is
not true, says Wood Craft.

After wood has been exposed to
moderate heat for a long time it be-
comes partly oxidized and approaches
a little nearer the nature of coal, many
of the highly inflammable and volatile
clements of the new wood havi ing slow-
ly passed away.

The first proof of this fact ever
brought to the writer's attention was
durmg the repairing of an old dry kiln.
The timbers were very dry and brittle
and someone remarked how easily it
could be ignited. A piece was tried
and to our astonishment jt could scarce-
Iv be made to blaze at all The fire
scemed disposed to hang to it very wll
though and it burned slowh like punk.
The wood, however, seemed to have
lost nearl}' all its elasticity, It appears
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that those elements in the wood that
give to it springiness and elasticity are
the very highly inflammable ones and
they are also the ones to depart first.
P

Sustaining Strength of lce

Two in. thick, a man.
Four in. thick, man on horseback.
Ten in. thick, crowd.

Fifteen in. thick, a railway {rain.
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To Find the Length of Band Iron

To find the length of iron for a
band: Take a 2-ft. rule; measure up
from the hinged ends 3 13-16 in.;
draw a line across as shown in the
illustration and open the ruie to once

o |_.‘|'. = L N T AT A |é

Rule Used for Computing the Length of Band Iron

Universal Soldering Fluid

A soldering fluid which will not rust
or corrode the soldered parts is made
by dissolving as much zine in muriatie
acid as the acid will take up and then
adding water, glycerine and alcohol.
To one part glycerine add one part
alecohol and- one part water: then add
two parts of acid with the zine dis-
solved. This fluid has been used for
all kinds of soldering, says the Street
Railway Journal, and has been found
especially desirable with greasy or
dirty connections as well as for solder-
ing to iron. It is claimed that the
glyeerine prevents all rust, which plays
havoc with many soldering fluids
which contain muriatic acid.

— A
Composition of Solders

Fine solder is an alloy of two parts
of bleck tin and one part of lead. Glaz-
ing solder is equal parts of block tin
and lead. Plumbing solder, one part
block tin and two parts lead.

pilaG B

To make a cheap fireprool wash dis-

solve 14 1b. salt in 1 gal. whitewash.

the width of the diameter plus once
the thickness of the iron, from the in-
side points, says a correspondent of
the American Blacksmith. Then meas-
ure the distance between the end of
the rule from the inside corners as
shown, which will be the length of
your iron. If measured right you will
find this correct. In easge the diameter
of the band plus the thickness of the
iron is 114 in., as gshown in the illus-
tration, the length of the piece must
be 374-+43-6G4 in., as shown.
—_—————

Splicing Broken Armature Parts

A method of splicing broken arma-
ture chafts which iz proving satisfac-.
tory has been developed at the Co-
lumbus, O., shops of the Indiana, Co-
Iumbus & Eastern Traction Company.
Shafts broken near the gear or on the
taper at the pinion end are easily re-
paired so that the armature may be
used until it is necessary to tear down
the winding for some other reason.

The method of making this splice is
simple, savs Ilectrie Hmlwa; Review.
The broken end of the shaft is turned
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down in the form of a cone, longitudi-
nal grooves being cut in its surface.
After this is done another piece of
shaft steel is hollowed out, cup-shape,
to fit the taper snugly. One-fourth of
an inch of spelter is placed in the bot-
tom of the cup. The two parts are
fitted together and placed in a screw
jack or wheel press and are then heated
by means of a coke air blast flame
which iz made to cirele around the
ghaft. As the parts to be spliced are
heated pressure is applied through the
screw jack and the spelter is forced
from the bottom of the cup to all parts
of the taper. When the shoulders of
the two pieces are brought together the
weld is complete. The shaft is then
placed in the lathe centers and trued.
The method described has been used
very successfully and in many in-
gtances the welded shafts are still in
use after several months of severe
wear.
—_—

Exhaust Muffler and Heater

The accompanying illustration shows
how the feed water was heated in a
gmall plant. The exhaust from the
pump was brought into a barrel, as
shown, and in order to avoid the crack-
ing noise, which usually takes place
when steam is condensed in cold wa-
ter, a wooden box was built around the
pipe. This box is about 8 in. square,
says a correspondent of the Engineers’
Review, and the top is kept below the
surface of the water in the barrel about

Method of Muoffling the Exhaust
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1 in. In a few minutes the water
in this pipe becomes hot and then all
noise ceases, The hot water overflows
and cold water enters over the top,
thus making a noiseless heater. A
small {4 in. hole is drilled in the ex-
haust pipe close to the water in the
barrel to avoid a vacuum in the pipe
when the pump is stopped.
—_—————

Air Cylinder Converted Into Post=
Hammer

An old air brake cylinder makes an
excellent post-hammer when arranged
as shown in the accompanying sketch.
The object of the home-made appliance
is to straighten brake rods, hangers,
bent bars of iron,
or do any kind
of work where a
few well directed
blows of a fairly
heavy  hammer
are needed, says
Railway and Lo-

POt Shap Sumaly Fijpe

comotive Engi-
neering,
From the up-

per cylinder head
a pipe comes off
and supports a
3-way plug cock,
. which opens and
shuts to let air into the cylinder or ex-
hausts it according as it is moved to
inlet or exhaust positions. The sup-
ply pipe above the plug cock runs up
to a reservoir into which the air sup-
ply of the shop is piped. The object
of the reservoir above is to keep a suf-
ficient quantity of air close at hand to
fill the eylinder quickly without mak-
ing the shop supply pipe gasp for air
every time the hammer strikes a blow.
The plug cock iz arranged with its
handle connected to a long rod which
hangs down nearly to the ground, and
to this long rod is attached a piece of
3-in. curved pipe hinged at each end
to form a treadle.
—-——H—_‘.—..—.
A good polishing powder consists of
4 1b. magnesium carbonate, 4 1b. chalk
and 4 lb. rouge, intimately mixed.




POPULAR

Luminous Ink

Shines in the dark. Phosphorus,
1 dr.; oil cinnamon, 4 oz. Mix in a
vial, cork tightly, heat slowly until
mixed. A letter written with this ink
can only be read in a dark room, when
the writing will have the appearance
of fire.—Contributed by Frank Pavlik,
Winnetka, 11l

—_————

A Ready Wire Stretcher

For stretching barbed or other wire
in long lengths the farm wagon is a

MECHANICS
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seldom cleaned and in many cases the
top is covered with filth.

In the plant where I am employed
we have done away with foundations
for small pumps, savs a correspondent
of the Engineers’ Review. Instead
they are placed on brackets made of a
suitable size of iron. The brackets are
bolted fo the wall of the room where
the pumps are located and at a suffi-
cient distance above the floor to per-
mit of an easy access,

The illustration shows the manner
in which the pumps are arranged. It
will be seen that the floor underneath

tool, Omne of the rear

very handy and efficient

wheels 18 raized from

the ground and the
W II'E 1"'l pa EEE(] once
around the hub and
fastened to a spoke of
the wheel. The wagon
is then braced by any
guitable means and the
wheel turned in the
manner of a mariner’s
wheel. In this way a

pull of 100 lb. on the

tire will exert a force
of 400 or 500 1b. on the wire.
tributed by Experimenter.

Con-

R T Y
P

Iron Brackets for Pumps i

The pump foundations in many
plants are only high enough to serve
the purpose for which they were in-
tended, little thought being given for
cnnw.-nience and accessibility. There-
fore, the under portion of the pump is

o) -
<3 O

Pump Supported on Bracket lrons

Ready Wire Puller

the pump can be kept clean without
any trouble, and that it is an easv mat-
ter to thoroughly wipe the entire sur-
face of the pump. I have never seen
any arrangement which gives as much
safisfaction as this method of placing
a pump.
R

Paper Cambric Screens

Draughtsmen who are obliged to
work at south windows find the glare
of the sun on clear days a great in-
convenience. The light iz too dazzling
with the shade rolled up and when it
is drawn down there is not enough
light to work by. This difficulty is
sometimes  overcome by tacking a
piece of muslin - over the window
frame, but a better wav is to use a
shade made of white paper cambric.
This material iz inexpensive, very
transparent and, unlike muslin, i not
easily soiled, as it has a glazed surface
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very much like tracing cloth, which is
also suitable for this purpose. The
price of tracing cloth is, however,
about three times as much as that of
paper cambric.—Contributed by W.
H. G., New York City.

—_— - - —

A Shop-Made Trip-Hammer

This machine, which was made at a
very small cost, saves much labor and
time and is very useful, especially for
drawing-out purposes. The manufac-
ture of this machine, which was built

=
2

Shop-Made Trip-Hammer

by a correspondent of the American
BIackSmith, is described as follows:
“After picking out a place for its lo-
eation, I dug down about 3 ft. and
p]acef] a larﬁc stone., Upon this I
erected a p;nnﬂ solid anvil-hluck, and
upon the block I fastened an old anvil
which was minus the horn. 1 then
took two pieces of 4 by 4-in. timber
and placed one stick directly behind
the anvil and fastened it solidly to the
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floor and roof. The other piece was
placed on the anvil, as shown, and
run from here to the roof. I now se-
cured a short shaft and, after placing
thereon in the order mcntit}nuf a fly-
wheel 18 in. in diameter, a good, stout
coil spring and a belt pulley, on the
end of which was fastened a piece of
flat stock bearing on each of its ends a
hardwood block, placed it well up on
the uprights. I then run a short, stout
piece of timber from the roof, to sup-
port the pulley end of the shaft. To
the other end I now fastened a small
flywheel, which would give me a 3-in.
stroke. For the hammer I used an old
shaft, to one end of which I welded a
tool steel face similar in form to the
pene end of a sledge. For the spring
I used a five-leaf buggy spring, with
the long leaf and loops on the outside.
I then took two picces of 4-in. stock
the same width as this spring and bent
them, as shown at A in the engraving,
fastening them in the center of the
spring by means of four clips. The
connecting rod then joins the spring to
the small flywheel. I placed guides on
the uprights, as shown at X, the lower
guide being about 10 in. ‘above the
anvil. To connect the foot lever with
the cluteh pulley I forged a Y-rod, as
at C, and connected it by means of a
lever and a rod, as shown in the en-

graving.”

—— .

Waterproof Ink

An ink suitable for inscriptions on
stone, tombs, or other place where
dampness may attack is made as fol-
lows: Pitch, 11 Ib.: lampblack, 1 1b.;
turpentine sufficient to make Eﬂlubli‘
Mix with heat.—Contributed by Frank
Pavlik, Jr., Winnetka, Il

A Y
a—y

To Restore Color to Aluminum

To restore gray or unsightly alumi-
num to its white color, wash with a
solution of 30 parts borax in 1,000
parts water, with a few drops of am-
monia added.
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A Successful Long Main Hot Water Heating System

As there are many failures in long-
distance heating systems the following
suceessful arrangement may be of
valoe to some readers. In this case
the heater is 125 ft. from the radiating
eoll. The success of the system de-
pends largely on the elevated recep-
tacle. In this case the flow main was
carried up from the heater to a barrel.
Any other receptacle would serve the
same purpose, says a correspondent of
the Metal Worker, provided it was lo-
cated twice the height above the boiler
as the drop of the main is below the
boiler. The piping must be direet from
the boiler to the barrel, then from the
barrel to the specially made header coil.
This heating system has been working
with perfect satisfaction for the past
two winters. The header coil is likely
to be the cause of trouble if it is not
made to form at least one angle, so
that the unequal expansion of the hot-
ter pipes at the top and the colder pipes
at the bottom may be compensated for
in the spring of the piping.

—i—il il

File for Maps or Other Drawings

The usual method of suspending
maps from the ceiling not only pre-
sents a very untidy appearance but
causes rapid destruction of the draw-
ing due to rough handling and allows
them to become dirty in a very short
time. The device here illustrated is
recommended by a correspondent of
the American Telephone Journal to

overcome many of the disadvantages
of the method mentioned.

It is nothing more than an ordinary
table with a box arrangement mounted
on each end, in which is fitted a roller
with a handle so that it can be ro-
tated conveniently. A drum made of
zine is fitted onto the roller. A heavy
grade of linen cloth attached to both
drums moves over the surface of the
table as the rollers rotate. On this
Iinen ecloth are mounted the cable lay-
out maps or other drawings. The
boxes have lids so that access ecan be
had to the rollers in case they need
adjusting.  As the drawings are
mounted on the linen cloth they are
numbered consecutively and a list is

!

For Fillng Maps and Drawings

pasted on one of the lids giving the
name and corresponding number of the
various drawings so as to facilitate the
manipulation of the rollers in locating
any particular drawing.

This table can also be used for the
purpose of keeping record of the work
in hand. Diagrams of the work to be
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done can be mounted on the linen cloth
and as it progresses it can be checked
off. When the work has been com-
pleted the diagram can be removed
from the cloth with the aid of a wet

sponge.
—_ % —

To Convert a Gas Engine Into an
Air Compressor

Any gas engine of ordinary design
can be converted into a i'alrlv efficient
air compressor by making a few alter-
ations and additions. If the engine is
of the 2-cycle type remove the spark
plug and re-
place with a
check valve
as =shown 1in
the esketch
at A. The
exhaust may
be plugged
up with an
ordinary
pipe plug, B
alth ough
this iz not
absolut e l y
NEeCessary.

In order to
reduce  the
gpace of the
¢ ompression
c¢hamber and
thereby  in-
crease the
efficiency of

-*ﬂ e M} t"*
] bt "'7. e

" lin 18 used which 18 7

the compres-
sor fasten a
block of wood on the end of piston as
shown at C. This should be of a shape
to conform to the top of the cylinder
which it should nearly touch when the
engine crank is placed on the dead
center., In order to avoid obstruecting
the passage of the air from the inlet
port it will be necessary to cut a small
cavity in the block as shown at D.

If a 4-cycle engine is used to make
the compressor it will be necessary to
remove the exhaust valve. It is also
a good plan to disconnect the gear in
order to prevent noise and unnecessary
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operation of moving parts. A check
valve should be placed on the exhaust,
a8 near the engine as possible and a
block of wood similar to that used iz
the 2-cvele engine should be fastened
to the piston.” If there are two cylin-
ders on the engine, one may be con-
verted into a compressor as described
above and the other used for furnish-
ing power.—Contributed by J. 8.
Kemp, Chicago.
— e
How to Hang Canvas and Burlap

Raphael Pedretti, in the Masgter
Painter, gives his method as follows:

Our process of applying muslin, or
canvas, as it is sometimes termed, is
pure and simple handwork. We do not
use a brush to paste nor a paperhang-
er’s brush to smooth out the material
on the wall.

Ten quarter heavy unbleached mus-
to 73 ft. in
width. The selvage is ripped off, for if
left on will show ridges in your work.

It is then soaked in a wooden tub of
paste (with a board with a hole in it
nailed to the tub) in strips the length
of the width of the room.

The muslin is then drawn up through
the knot-hele, which removes all the
loose paste. When the muslin, thus
soaked, is placed on the ceiling, it is
thoroughly scraped and rescraped with

broad knives and painters’ scrapers
until all the superfluous paste is
removed.

When dry, all blisters, stains and
extraordinary cracking of the plaster
and mottling of painted walls often
seen, caused by the improper gauging
of the plaster, iz eliminated forever,
and nothing can dislodge or disturb
the canvas so treated. Burlap, both
the lining and dyed, ghould be thor-
oughly worked onto the walls with the
hands. After applying the paste first
to the walls and then to the burlap, if
thoroughly worked out with the hands,
not using a brush to smooth it out, it
will stay out, you will not be aggra-
vated by secing the butts pull apart
and corners turn up or by receiving a
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hurry telephone call from some fair
client to come out and look at your
poorly executed work.

Our method of lining walls iz some-
what expensive, but it is thorough and
reliable. In preparing the walls I wish
to say we invariably use the alum size,
for we find that we can use it heavier
and stronger; it dries harder and noth-
ing softens or disturbs it.

There is nothing so essential in pro-
ducing good results, in decorative
work, as lining walls, for it not only
covers up many defects in the plaster-
ing, but gives the coloring a soft and
brilliant effect, and is very durable if
in the last coat a little beeswax is used
with the zine, making what we call an
encaustic finish.

. ——

How to Make a Pocket Knife

“A thing of beauty is a joy forever”
except when it comes to buying a 25-
cent pocket knife that was made to
sell. A home-made knife while some-
what crude in appearance is very ser-
viceable if well made.

To make the handle take a piece of
8-in. round iron and flatten out a piece

Crude but Serviceable

about 9 in. long and § in. wide, Then
bend it double, B, till there is just
sufficient room for the blade to go in
between. Now bore the rivet hole and
you are ready to make the blade. Old
files make very good blades, says a cor-
respondeny of the American Black-
gmith, but most of the blades T make
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are of old hay-rake teeth. These are
about § in. thick. I flatten out and
shape roughly, then cut off a piece
for a blade and anneal it. 1 do this
by heating red and burying it in warm
wood ashes till it cools. Then it drills
easily and you ean grind it down near-
ly to a finish. You want two holes in
the blade, one for the rivet on which
the blade turns, the other to receive a
rivet which is to act as a stop when
the knife is open. After finishing the
blade, K, and tempering, assemble in
the handle as shown at F.
—_—————

Balanced Valve Stem for Pump

Pumps often give trouble because of

Pump with Spring to Balance Pressure

an unequal pressure within the steam
chest acting on the area of the steam
valve, or the valve stem. As the valve
stem extends through only one side of
the steam chest there is a constant ten-
dency to blow it out. To overcome
this trouble a correspondent of the
Practical Machinist recommends the
use of a coil spring between the bracket
B and the collar C in the illustration.
The spring should be given sufficient
tension to counterbalance the action of
the steam acting on the area of the
valve stem. While the action of the
steam is to force the valve stem out of
the chest, the spring forces it in again,
and, therefore, the forces are neutral-
ized and the valve stem stays where it
iz left by the tappet arm.
_.._‘_-,_*,—

To make can varnish, dissolve 15
parts shellac, 2 parts Venice turpen-
tine and 8 parts sandarac, all by
weight, in 75 parts spirit, by weight.
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How to Make an Ammeter

Every amateur mechanic who per-
forms electrical experiments will find
use for an ammeter and for the bene-
fit of those who wish to construet such
an instrument the following deserip-
tion is given: The uperatlw prineiple
of this instrument is the same as that
of a galvanometer, except that its
working position is not confined to the
magnetic meridian, This 15 accom-
plished* by making the needle revolve
in a vertical instead of a horizontal
plane. The only adjustment neces-

long, or long enough to reach between
the two screws shown in Fig. 2. The
ends of this small axle should be ground
pointed and should turn easily in the
cavities, as the sensitiveness of the in-
strument depends on the ecase with
which this axle turns.

After aﬂ-qemblmg the core as shown
in Fig. 4, it should be filed a little at
one end until it assumes the position
indicated. The pointer or hand, Fig.
5, 18 made of wire, aluminum I:wlng
preferable for this purpose, although
copper or steel will do. Make the wire
4% in. long and make a loop, D, } in.

Complete Ammeter and Details

gary is that of leveling, which is ac-
complished by turning the thumb
screw shown at A, Fig. 1, until the
hand points to 0 on the scale.

First make a support, Fig. 2, by
bending a piece of sheet brass to the
shape indicated and tapping for the
serews, C (. These should have hol-
low ends, as shown, for the purpose of
receiving the pivoted axle which sup-
ports the hand. The core, Fig. 3, is
made of iron. Tt iz 1 in. long,  in.
wide and | in. thick. At a point a
little above the center, drill a hole as
shown at H and through this hole drive
a piece of knitting needle about § in.

from the lower end. Solder to the
short end a piece of brass, E, of such
weight that it will exaetly balance the
weight of the hand. This is slipped on
the pivot and the whole thing 1= again
placed in position in the support. If
the pointer is correctly balanced it
should take the position shown in Fig.
1, but if it is not exactly right a little
filing will bring it near EI‘II'JU."]I o that
it may be corrected by the ad_;uatmg
serew.

Next make a brass frame as shown
in Fig. 6. This might be made of
wood, although brass is better, as the
eddy currents set up in a conductor
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surrounding a magnet tend to stop
oscillation of the magnet. (The core
is magnetized when a current flows
through the instrument.) The brass
frame iz wound with magnet wire, the
size depending on the number of am-
peres to be measured.  Mine is wound
with two layers of No. 14 wire, 10
turns to each layer, and is about right
for ordinary experimental purposes.
The ends of the wire are fastened to
the binding-posts, B. C, Fig. 1.

A wooden box, D, is then made and
provided with a glass front. A picee
of paper is pasted on a piece of wool,
which is then fastened in the box in
guch a position that the hand or point-
er will lic close to the paper scale.
The box iz 53 in. high, 4 in. wide and
13 in. decp; inside measurcments.
After evervthing is assembled put a
drop of solder on the loop at D, Fig. 5,
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to prevent it turning on the axle.

To calibrate the instrument connect
as shown in Fig. 7, where A is the
home-made ammeter; B, a standard
ammeter; C, a variable resistance and
I) a battery, eonsisting of three or more
cells connected in multiple. Throw in
enongh resistance to make the stand-
ard instrumcent read 1 ohmm and then
put a mark on the paper scale of the
instrument to be ealibrated. Continue
m this way with 2 amperes, 3 amperes,
4+ amperes, cte., until the seale is full.
To make a voltmeter out of this in-
strument, wind with plenty of No. 36
magnet wire instead of No. 14, or if it
ig desired to make an instrument for
measuring bhoth volts and amperes, use
both windings and conneet to two pairs
of binding-postz. — Contributed by J.
E. Dussault. 228 Chs. Borromee St.,
Montreal, Can.

Cheap Telegraph for Learners

An inexpensive telegraph instrument
can be made by fastening an electrie
bell magnet, A, to a small wooden box,

such as a cigar box. B
The sheet-iron arma- %\\
ture is provided

with a tapper, B,
which consistz of a

Burning Inscriptions on Trees

Serape off the bark just cnough to
come to the first light under coating,
which is somewhat moist.  With a
lead pencil make an outline of the in-
scription to be burnt on the tree and
bring the rays of a large magnifying
glasz not quite to a fine focus on the
game. The tree will be burnt along the

gsmall bolt and nut.
The anvil, C, and
stop, D, are also
made from  bolts
and are fastened to
a piece of sheet
brass, E, bent as

—Shees Brass

shown. The key, F,

is made of brass
about 1/32 in. thick
and so adjusted that it nearly touches
the contact. If a double contaet key is
wanted, the adjusting serew may be
used for the second contact.

While the instrument as described
will work only on very short distance
lines, it may be rewound for use on a
line 2 or 3 miles long by using about
250 ft. of No. 28 single cotton-covered
wire.—Contributed by A. G. Ward,
Wilkinsburg, Pa.

Home=Made Telegraph Instrument

pencil marks, and if the glass is not
held in one gpot too long, the inscrip-
tion will be burnt in as evenly as if it
had been written, — Contributed by
Stewart H. Leland, Lexington, 111
g

To lubricate sheet metal mix 1 qt.
whale oil, 1 1b. white lead, 1 pt. water
and 3 oz. finest graphite. Apply with
a brush before the metal enters the
dies.
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Mechanical Tricks with Cards

One of the simplest tricks to per-
form, but one not easily detected, can
be executed by using a tapered deck
of cards as shown in Flg 1. A cheap
deck of cards is evened up square, fast-
ened in a vise and planed along the

edge in such a manner that all the
pack will be tapered about 1-16 in.
This taper is exaggerated in the illus-
tration which shows one card that has
been turned end for end.

It is evident that any card reversed
in this way can be easily separated
from the other cards in the pack, which
makes it possible to perform the fol-
lowing trick: The performer spreads
the cards out, fan-like, and asks an
ohserver to withdraw a card, which is
then replaced in any part of the pack.
After thoroughly shuffling the cards
the performer then holds the deck in
both hands behind his back and pro-
nouncing a few magic words, produces
the card sclected in one hand and the
rest of the pack in the other. This is
accomplished by simply turning the
deck end for end while the observer
is looking at his card, thus bringing
the wide end of the selected card at
the narrow end of the pack when it
is replaced. The hands are placed be-
hind the back for a double purpose, as
the feat then seemz more marvelous
and the observers are not allowed to
see how it 1z done.

In prize games, players having the
same score are frequently called upon
to cut for low to determine which shall
be the winner, but a fairer way is to
cut for high as a person familiar with
the trick shown in Fig. 2 can cut the
cards at the ace, deuce, or three spof,
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nearly every time, especially if the
deck is a new one. This is done by
simply pressing on the top of the deck
as shown, before cutting, thus causing
the increased ink surface of the high
cards to adhere to the adjacent ones.
A little practice will soon enable one
to cut low nearly every time, but the
cards must be grasped lightly and the
experiment should be performed with
a new deck to obtain suecessful results.
—~Contributed by D. B. J., Chicago.

i
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How to Make a Porch Chair

The. illustration shows a very com-
fortable and attractive porch ehair that
can be made with few tools and easily
procured material. Most any kind of
wood will answer, says the American
(‘arpenter and Bm]der, but if open
grained wood, such as oak or chestnut,

Porch Chair Finished

iz used the parts should be filled with
a paste filler. If the natural color of
the wood is not desired, the wood may
first be stained, the filler being colored
somewhat darker than the stain.
Procure enough lumber to make all
the pieces shown in the detail draw-
ing and finish to the dimensions shown,
being careful to make the correspond-
ing pieccs exactly alike in order to pre-
serve the perfect symmetry which is
neceszary in work of this kind. In bor-
ing the holes care must be taken to
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keep both edges of the holes gharp and Y i |
clean. The holes should each be bored f _J-3 w
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the vise and placing the spur of the
bit in the erack. The 1-in. bit is used.
As it will be difficult to finish the bor-
ing of these blocks from the second
gide, the parts remaining may be cut
out with the knife after the pieces have
been separated.

Five 4-in. dowel rods are needed.
It is possible to get these in one long
piece if you happen to live near a mill
and then all you will have to do 1s
to saw off the desired lengths. How-
ever, if they cannot be got easily youn
can make your own. Two rods each
18} in. long; two rods each 20} in. and
one rod 22} in. give the exact lengths.
It is well to eut each piece a little
longer than required so that the ends
which are imperfectly formed may be
cut off. These rods should fit fight
and may be fastened in addition with
a small screw or nail from the under
or back side.

Details of Home-Made Porch Seat

The hand rests should be nailed to
the arms with small nails or brads be-
fore the arms are bolted. The illus-
tration of the assembled chair shows
the relative position.

The bolts should be } in. and of the
following lengths: 4 bolts 24 in. long;
2 bolts 2 in. long; 2 bolts 3 in. long.
Washers should be placed between ad-
jacent pieces of wood fastened together
with bolts and also at both ends of the
bolts. This will require 26 washers in
all. While the size of the chair may
be varied, it will be necessary to keep
the proportions if the parts are to fold
properly.

-

i .
- v

To make black ruling ink, take good
black ink and add gall as for blue.
Do not cork, or it will not turn black.
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FIRST CHINESE RAILROAD

It is a little railroad, only 30 miles
long, with four stations, which has just
opened for traffic between Chaochowfu
and Swatow,

But it is the first real C]HHES{‘: rail-
road.

Built by Chinese with Chinese capi-
tal, and operated by Chinese employes.

1t is true the three locomotives and
the rails came from America and the
ties from Japan. Before many years
both rails and locomotives will be made
in the land which had printing and
gunpowder centuries before the Cau-
casians, Great things will be doing in
the land of rice and tea leaves before
the century is half over.

il
b

THE SIGN THAT COST $1,000 PER
WORD

The most expensive sign in  the
world, consisting of only six words,
each of which cost $1,000, is in such
common use every one of our readers
has often scen it, but would doubtless
think some time before guessing right.
The incident is an interesting one.

A certain  eastern railroad had
erected signs where its track crossed
strects and country roads with the
warning in big letters “Beware of the
Engine and Cars,” which was followed
by lengthy instructions in smaller let-
ters which would take two or three
minutes to read. This was supposed to
place the burden of responsibility on
anybody who was so reckless as to
venture on the track and get hurt after
guch a warning, But as the highways
and grade cmwmgsmcreancr] the mak-
ing of signs became a financial bur-
ll(’l‘l, and the wording was reduced to
“Look out for the Engine when the
Bell Rings and the Whistle Blows.”

After another lapse of some years
and the signs had increased from a
few hundred to several thousand, it
occurred to the management that a
needless amount of money was being
spent each year in lumber and sign

[
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painting, especially in view of the fact
that the old signs were giving out and
more crossings were constantly re-
quired.

But to =ave paint and boards and
the legal advantage of the company
all at once proved something too hard
for the operating department, and so
finally the matter was submitted to
Judge Paxton. The judge studied up
a sign—it only contained six words—
and he charged $6,000 for his work,
but the result needs no addition,
neither can a single word be spared
for it tells the whole story in one short,
erisp sentence:

lllllllllllllllllllllllllllllllll

RAILROAD CROSSING  :
STOP, LOOK AND LISTEN -

.................................

Yes, it does look like easy money
for the judge, and it paid the com-
pany. But had he only taken out a
copyright and charged a dollar royalty

on all the erossing signs in the whole
United States—!

i -
-

SODIUM TRANSMISSION LINES

Wrought-iron pipes filled with sodi-
um may eventually take the place of
copper ‘cables for overhead transmis-
sion lines and feeders for railway
work. The sodium is a cheap and
good conductor of electricity, but as
the oxygen causes it to ignite when
placed in contact with water, its use
must be restricted to the purposes men-
tioned. The pipes of standard size are
heated to a point above the melting
temperature of sodium and the melted
sodium is then run into them, solidify-
ing when cool. In the small sizes the
cost of the sodium conductor is about
50%, and in the large sizes not
more than 20% of that of cop-
per cables of the same conductivity.
For instance, a }-in. sodium condictor
having a capacity of 109 ampercs costs
3% cents per foot, against 8} cents for
the copper line of the same capacity.
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BREAKING ICE GORGE WITH DYNAMITE

Although the Platte river of Ne-
braska is noted for being an under-
ground stream on account of the en-
tire valley along its course being un-
derlaid with moving waters, which flow
with the open current, it is by no means
an underground river in the spring-
time when the ice breaks up. Tt is then
that the floating ice collects in huge
masses, and uniting in a mighty gorge,
raises the level of the river until it
overflows its banks and floods the sur-
rounding country.

The river varies in width from one-
half to' one and a quarter miles, and at
normal its average depth is not over 3
ft. The entire bed of the river is sand
and much of it that treacherous quick-
sand, which iz constantly changing,
thus often causing a channel 10 ft. deep
to appear where on the following day
there will be a sand bar showing above
the waters. In many places the banks
are not more than 4 ft. above the nor-
mal level of the water, so that when a
gorge forms across the river, only a few
moments elapse before the water is over
the banks and spreading out over the
country.

The farmhouse shown in the illustra-
tion was only one of many in the same
condition and while it is a mile from
the river it was flooded with 2 ft. of
water. The other picture shows where
the water and ice iz banked and held
back by the Union Pacific railroad,
which follows the river for several hun-

dred miles. Much damage is done to
the track every year by the grade being
washed away, which ig done in only a
few hours when the water passes over it.

The only way of preventing such
floods is by keeping the huge cakes of
ice from forming a gorge, but this
cannot always be accomplished and the
remedy then is to break the gorge as
soon as possible by dynamiting. The
gorge which caused the flood shown in
the illustration required nearly 600 Ih.
of dynamite for its removal. Several
charges were exploded with little effect
but at the last charge the entire gorge
was swept down the river in a wall of
water and ice several feet high.

SNOW FORTS NO PROTECTION

The unusually heavy snowfalls in
iermany last winter gave opportunity
for numerous experiments with de-

fenses made of heavy, hard-packed
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snow. In the test mounds were built
up 6 ft. high and 15 ft. thick, and
wooden figures, life-size, and targets
were placed behind them. The artil-
lery shot left an open bore through
the snow wall and the infantry bullets
also went through without lesing any
ower. The dummies were riddled
and the targets utterly destroyed.
Snow mounds, no matter how thick,
afford no protection against modern
gung, large or small.

..o

SUBSTITUTE FOR COPPER

The steady increase in the price of
copper, with a corresponding increase
in its demand, and the certain pros-
pect of new uses arising from year to
year have caused considerable anxiety
to those manufacturers who cannot do
without this metal. Necessity, how-
ever, ig a great stimulation of ideas,
and provider of wants, and long before
the visible supply has neared its end,
something else will have been found;
or at least something else to =uch an
extent that plenty of copper will be
left to use where only copper will
answer.

Aluminum has proved the best sub-
stitute thus far, though at present its
manufacture is a monopoly, on account
of certain patents, These patents will
expire in a few years and then we may
look for a substantial reduction in
price and an increased volume of the
product, ;
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ALL-STEEL 70-FT. POSTAL CAR

The Safest Postal Car in the World Marks a New
Era for Railway Postal Clerks

Railway postal clerks, who occupy the
most dangerous position in a train, be-
cause they have no warning or chance
to escape, hail with satisfaction the
prospect of improved mail cars, the
first of which has been built by the
Pennsvlvania railroad. The car, which

Showing Steel Framework

is 70 ft. long inside and 9 ft. wide, is
practically all steel, since it contains
only 370 lb. of wood. The floor is ce-
ment and the sorting cases for papers

™

All-Steel Postal Car—Largest in the World
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and letters and the doors are all of
metal. It is the first 70-ft. postal car
ever built, and has storage space at
each end, which eliminates the neces-
sity of turning the car at terminals for
the return trip.

The unusual strength of the con-
struction is indicated in the 12-in.
vertical I-beams at each side of the
doorways, Electric light is supplied
from afarage batteries and an axle
light generator below the floor. The
car body is built on 36-in. steel girders
and the framing of 18-in. I-beams.

B

=]
L

Interlor Also Fireproof

The sides and roof are steel plate,
with an inside lining of ﬁerru{:-f com-
posite board, of which there is 2,840
Ib.  Asbestoz cloth is used to deaden
the zound. The only danger from fire
will be on account of the inflammable
nature of the mails. Fire extinguish-
ers will be provided for emergencies
of this kind. The car weighs 190,000
Ib., and by reason of special spring
rigging rides cxceptionally easy.

When taken to Washington for the
inspection of officials it was pro-
nounced the safest and largest postal
car in the world. Tt is expected that
as fast as it can be done this type of
car will be required of all the leading
railroads,

259

Cemnasy Ry, Heviow

CONCRETE TIE FAILURE

The practical conerete railroad tie
seems a harder proposition than has
heen generally supposed by inventors
who have had no railroad experience.
The illustration shows at the top one
of a considerable number of reinforeed
concrete ties which were laid Febroary
27, 1906, on one of the steam roads out
of Pittshurg. Below are shown some
of the same tiez after seven months’
service. These ties were 8} ft. long,
7 in. deep, and 8 in. wide, except where
the rails rmt and there they widen to
12} in., where a box is formed to hold
an oak block into which the spikes are

driven.
L L T

PACIFIC LIGHTSHIPS EQUIPPED
WITH SUBMARINE SIGNAL
SYSTEM

All the lightships along the Pacifie
coast are soon to be eqmpped with the
new telephone submarine signal sys-
tem. By means of the apparatus the
men on the lightship are able to ex-
change signals with incoming steam-
ers for a distance of from 10 to 15
miles. This will be of great safety
serviee in case of heavy fogs, darkness,
heavy weather, efe.

The system consists of a submerged
bell and receiver on cach side of the
lightship, under water. The approach
of an Incoming vessel is announeed
throngh an electrical econtrivance hy
the ringing of a bell in the pilot house
of the ll,r:hlehlp, which is conneeted
with the submerged receiver. The
steamer, which must also be equipped
with a similar arrangement. will
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receive signals from the lightship and
be accurately advised of the bearing of
the latter vessel. With this informa-
tion the incoming liner can steer for
the lightship with confidence and cer-
tainty, and when the steamer pilot lo-
cates the beacon ecraft he knows just
where his own vessel 1s. The great
danger has been in missing the light-
ships during very thick weather, in
which event the vessel is left largely to
the mercy of chance.

POPULAR MECHANICS

tom and tapering to the required
diameter at the top. In driving a
solid core fills the shell and is with-

i - |

.......

STl ] | B et

Receivers In Pilot House

The record of marine disasters on
' the Pacific coast shows that the great-
est danger of mariners is attendant
upon the attempt to reach port during
a fog. The signals which are made in
accordance with a cqde system are sent
by striking a submerged bell.

—_———

CONCRETE PILES FOR FOUNDA-
TIONS

Piles made of concrete are rapidly
taking the place of wood for founda-
tion work. The concrete has many ad-
vantages. In the first experiments
with conerete piles they were made at
the place where they were to be used,
dried, and then driven with a pile-
driver. A later process is to drive a
steel shell, sharp-pointed at the bot-

Shell Ready to Drive

drawn, leaving the shell to serve as
the monld for the comcrete. By rea-
son of the tapering form the size of
the pile can be determined to suit the
case, with a maximum of bearing sur-
face at the top. The approved sizes
range from 20 in. diameter at the top
and 6 in. at the point for a 20-ft pile,
to 18 in. at top and 8 in. at point for
a 40-ft. pile. A 25-ft. tapering pile
did the work of 10-ft. pile of uniform
diamcter in New York, while in New
Orleans the 20-ft. conerete tapering
pile equaled the 50 and GO-ft. wooden
piles. A 20-in. concrete pile has the
game Lead surface as feur 10-in. piles.
Conerete piling of this tvpe has been
used in the foundations of large build-
ings, power houscs and loftv smoke-
stacks. The method has been pat-
ented.
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- 11 IBUILD WITH
RACTICAL KNOWLEDGE

Yy If you are a House Owner or planning to build, '

7/, this set of books will save you many times its cost,
7 Ifyouarea C*"an'-'eri Contractor, Ruilder, Architect, Draftsman or Me-
. chanic it offers you an exceptional th:mc: to advance in your
present occupation.  ‘The truest test of your present efficiency
is the amount of money earned by you from weck to week.

Unless you are advancing and earning more and more
money as you grow older, there fmm8t come a time when
younger and more ambitious men will crowd you out. Learn
now to turn your spare time into maney

CYCLOPEDIA OF ARCHITECTURE
CARFENTRY <~ BUILDING

Compiled from representative instruction
papers of American School of Correspond=-
ence. This offer is made primarily to demonstrate the superior=
ity of the School's courses.
FREE Hand-Book describing over 60 courses sent on request,

New work prepared by a staff of g practical writers. A master-
piece of complete, concise, practical “fready-to-use’" informatian,
Every demonstration derived from the practical experience of the
greatest-experts in the building industries of the world.
We increased the size of the first edition in order to

| rﬂﬁ 3 save on the first cost, and 1,000 sets will be offered at a

2 Special Advance Sale

] LESS THAN ]-3 REGULAR PRICE

IMMEDIATE DELIVERY
TEN MASSIVE VOLUMES, each nearly
one foot high. Handsomely bound in red half morocco.
Over 4,000 pages; 3,000 illustrations, full page plates, plans,
sections, etc.  Printed on highest grade paper; catirely new
type—DE LUXE books in every particular,

Special $19.80 Price
Regular Price, $60

Sent by prepaid express. Send Sz within five days, and
#2 a month if satisfactory; otherwise notify us to send for

them. In any case you lose nothing.
Absolutely mo arders accepled ot this price if pastmarked later than
Hay 23, 1907,

Among the Chapters:

Eelnforeed Concrate (on-
struction — Carpentry — 1 ha
: Bteel square—Bullding Law—

¢ Fireproofing—=Stair Buliding
—Superintandence — Estimat-
ing—Contracts—Spacifications
—&Strength of Materials—Ar-
4 chitectural Drawing—Masonry
—Flectric Wirlng—Plumbing
— Bteam-fitiing — Heatlng —
Yentilating — Cornles Work —
— BEylight Work — Roofing —
Steal Construction,

AMERICAN SCHOOL

OF CORRESPONDENCE
CHICAGO

r
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Rebuilt Machine Tools
FOR. SALE

We are the largest dealers in Machinery and
Supplies in the world. Our plant and yards cov-
er over 25 acres. We always have in stock 200
to 300 planers, lathes, drills and other machine
tools. Write us your wants and we will send
you detailed information.

We offer a 14 H. P. Casolene
Engine, brand new, up-to-~date,
horizontal, for $65.00

Other sizes ln proportion.

All Kinds of pipe, valves and fittings.

A complete stock of mill supplies, including belting,
shalting, hangers, pulleys and the like,

All kinds of plumbing material: Bath tubs, closets,
lavatories, kitchen sinks, soll pipe and fittings,

Heating apparatus, including radiators, bollers, heat-
ers, valves and fittings.

Roofing supplies, steel, iron, rubber and felt,

Wire and Fenclog of all descriptions.

Furniture, Household Goods, Office Fixtures and Gen-
eral Supplies. Eleetrical Material, Copper Wire, Recap-
tacles, Sockets, Fixtures, Dynamos, Generators, humm.
Bullding Material, Lumber, Sash and Doors.

Most of our materlal was secured by usat SHERIFF'S
and RECEIVER'S Sales. Besides, we purchased and
dismantled every Exposition of modern days, Including
the Fifty Milllon Dollar St. Louls World's Falr. our
stock s an ever-changing one and we are able to supply
You practically everything in the manufactured line.
You are safe to advise us your wants and ten to one we
have it in stock. Our prices seldom represent the orig-
inal cost of manufacture. Ask for our special, free 60O-
page catalogus, It will teach you the spirit of sconomy.

CHICAGO HOUSE WRECKING CO.
Department 789 GHIGAGO

<A EFF ASFE A A AJELAVRATF AL £ ERLF AT

A Strong, Dependable little
2-Cycle Engine

SKIPPER

242

2 h. p. Marine. Engine

Designed and built by H. D. Baird, unques-
tionably the foremost designer in the marine
engine field. The Skipper is his latest and is
built upon the experience of his other de-

signs. Here are some of its exclusive
features: Runs equally well on kerosene,
distillate oil, alcohol or gasoline; a fuel device
that is absolutely new and extremely simple;
will not, cannot, back fire. Starts without
cranking; easy to reverse and regulate speed.
Made in 5 sizes. 2 h. p. bare engine, $24,90,
Complete with engine, electric and boat fit-
tings, $39.00.

Jend today for free catalogue.

ST. CLAIR MOTOR. CO.

Department E Detroit, Mich.

$10.nu A MAN OR BOY OF ORDINARY INTELLIGENCE 510.00
DAILY Oan Make Ten Dollars Each Day In His Own Town By Making CONCRETE BRICKS With The ]

WINNER BRICK MACHINE No. 2

It is & little gem four (4) brick face down machine, perfect in

every detail. Strong an
made of first-class material.
moulding designs or rock face.

durable, perfect workmanship, and

Makes perfect brick in common,§

One man can produce, without effort, 1,500 Perfect

BricKs in 9 Hours

Operation so simple and perfect a boy can operate It with ease and perfection.

-
b
A

Les

WINNER BLOCK MACHINE CO.

e . No Investment—$35.00 is all—complete, f. o. b. Minneapolis.
B Ten Dollars with Order--Balance C. O. D.

607 Northwestern Bullding
MINNEAPOLIS, MINNESOTA, U, 8§, A,

Tue|DEAL SIGHT RESTORER

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



“I want to sce a Phonograph
in every American /fome.”

ERE is the “*King of Entertainers,”’
the Edison Phonograph just as you
receive it for a free trial in your own

home—records and all. An extremely short
trial will convince you that you have been
without a phonograph too long already.
The perfect naturalness of vocal and instru-

mental reproduction on the new stvie 48
1907 model Edison Outht has sur-_ @Y
prised and pleased even
the most critical judges.

An Offer open
to every respon-
sible person.

o Esom

FREE TRIAL!

No Money Down—No C. O. D.—No Guarantee

While this offer lasts we will send to any reliable person livh rany place in the United States s Genuine Edison
Phooograph and one dozen Gold-Moulded Records for a FRE. TRIAL lasting two entire days. If after the free
trial you do not care to keep the instrument send it back at our expense. But we are confident that this sweet
toned, perfect instrument with the intensely human voice and tha
ringing clearness of a bell will win your heart as it has won the

heart of one million (1,000.000) other people.
Entertainment for| = °° = 0

the Home? $2.00 a Month Sonmesees

n genuine Edison.
JHERE is always something to turn $3.50 a month forthe fine, excelient Edison Outft No 5.

to for a session of fun and pleasure For cash In fall: Many cash buyers are taking advantage of the frée
when an Edison Phonograph is in :r:aéd miu; we rﬁ:l‘:;t allow a disconnt fahr cash as we have already al-
the house. You may have v kind owed the roo vin price o those who buy on time.

of entertalnment you desire right in your Ed C l ]

own parlor. You may bave & piano recital

with all of the wonderful technique and lson Ogue

execution of the most renowned planists, R

band recitals, orchestral selections, grand 0 n e q u e 3 t W
/y

operas, vaudevilleskits, black face comedy,

monologues from the best kpown mono- | Just cut oug &:rmr! out thie coupon, slgn .E_o r
loguists, whistling solos and selections on | Wiil'send you by return mail ﬁﬁ.i:,ﬁ;;ﬂ.m
the wviolin, banjo, guitar or mandolin, | Edison Phonograph catalog with & com-

pliote description of ell the Edisron Ma-
There is always the most perfect harmony | chines. This catalog is the most exten- @2 00

& glve booklet on phonogrs phe leaned.
of sound given by the Edison. Music It tells you allabout the Interesting
crities have bowed down before the mar- | machines, about Mr. Edison and
velous Edison and have stated that they ﬁuh"nw“ | BRO ST ot as Tae 'D

would rather hear a Sousa band selection perfected Edlson Phono-

from the horn of an Edison Phonograph fﬂ:pg.ﬁ?; :‘:"’fm‘" L'm ‘

‘ list of th nd
than to bé in the hall with the musicians. r:M:IE_ :.“:‘“ t.h ."‘

coupon rlight now

Without any obli-
gatlons to me pucasa
gend me your compléte
Catalogne of Edison

Edison SBtandard, Edison
Home and Edison Triamph
Fhonographs, free cireulars of
New Specinil Edison Ouffits and
complete catalog of Edison gold-
moulded records, all free;, prepaid.

ey o rr.jluf ‘tha;mnpnn. .
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A LIVE SUBJECT FOR EVERYBODY — THE GASOLINE ENGINE
How do you keep posted—we can help you throngh GAS POW ER—10 to 116
pages—Monthly—One Dollar a year—Gives the best information
tising ehows the best poods in the trade

GAS POWER PUBLISHING ©O0., B0O2 Ship ¥t., 8¢. Joseph, Mich.

Iis adver-
Apents wantod,

Sample copy fres.

e

DO YOU KNOW THE

FERRO MARINE ENGINES have been creating a

HERRO?

widespread interest at the Motar Boat Shows because they are sa different from all others.
Catalog tells why. Write for it to-day, orsend 10c for our Treatise on Marine Engines.

The FERRO MACHINE & FOUNDRY COMPARNY, & Buaine

Large Stock at 111 Cortlandt St., New York, M. Y.
G

Fairbanks Gas Engines

Adapted for the use of gas—manufactured, natural or
roducer—as fuel ; also gaesolene, alcohol or  distillate,

ade in both two and four cycle types, In aix styles,
including stationary, portable and marine, end #Hity
plras—from 1 to 1K H. P. Write we your needs and
wa will send an sxpert to confer with you.

Our engines may be connected direct with pumpers,
compressors, holsts, generators, efc.

We sell scales, Trucks, Valves, Transmiesion, Kail-

THE GALLANTEY OF HOOLIHAY,
For fifteen years Dan Hooliban had ren the “Cannon Ball,”™”
For when it came to making tiwme be always led them wufl
And never yet in all thoze yvears hind he once set Lis feet
L'Pﬂﬂ the dreaded carpet in the superintendent’s suite,
Whatever he had fouud to do he did with all his might,
And ss well as being falthful he was painfully polite.
But ruthless fate o'erteok bim, withont o warning word,
For Danny's {'im:ilu- failed bim ouee right at the Edgemoor
yard,
For twenty minuter there he stayed, and swested, fomed
and raged—
The while his ever-willing hands In {ts repale engaged,
Three times the lady agent who therent was rmployed
Had plied bim with sharp gueries, which Danny much an-

noged,

“The train dispateher says," she sald, “to fell him, right
aAway,

“What earthly thing's the reasom for the ‘Cannon Ball's*
delay.'”

But Danny tolled on carncstly, and no reply made he,
Exvept, ""¥You go awd tell bim sothin's the muolier—seet "
Aml 8o he patched his engine up and took his train along,
And the lady never really knew exactly what was wrong.
Bot mext day. af headqnarters, to Danny's great chagrin,
The superlutendent sent a oy and prompily ealled him in.
“Ian,”" sald the told man.” sternly, “‘in all my life as yet
“I've never known & ‘discipline’ to canse me soeb regret.
“Your record s o good one, but stubbornness, “tis plain,
“Wou't go, J;ml. & for thirty days rou'll not take out a
train.

e month yon are sugpended. amd mew I'd ke to know
“Why Insaunbordination & man like yon should show $°

“Well, sir,”” sald Danoy, bambly, “‘I'm sorry "Lont this
e,
“And I own things looks agin me—that Is, upon their

faoe—
“Boat you zee that blasted engln® her pettlecat come down
{Here Danny's Lonest features contracted in oo frown),

road, Factory and MIIl Supplies, Machine Tools, “And 1 IE;I':::.”!L""“. to you, slr—you'n me hoth beln’
Catalogue free “Could T have went and told that thlag fto any bloomin’

THE FAIRBANKS COMPANY, NEW YORX Ol TR,
Albany Baltlmore Bangor, Me. PRIZEE FOR VINEYARD MACHINEB.—The Tialian
Boston Bufialo Hartford ministry of agriculture = offering a number of _risen fol
Mew Orleans Philadelphia Pittsburg motor-driven machines for working vineyards, The prizes
Syracuse London 'uh"l'ﬂ“’ dre: No. 1, diploma of honor, $1,930 cash. Noo 2, gold
p:ﬂ Hambur medal, $570 eash.  Applications fo compete should be sent
. 2 - to Minlsters di Agricoliura, Iome, Italy, by Seqtember 15

YOUR INTERESTS AND OURS ARE IDENTICAL

Youw Want Practical
WELL DRILLING MACHINERY

fo develope that

Mlnfrﬂ, Oil or Water

Tcll us about the formations, depth. diameter holes; will gend

proposiiion; we have it. Guarante©
it to work satisfactoril;,

THE AMERICAN WELL WORKS,
CHITCAGO. ILI.

printed matter and can save yon money.

AURORA,ILL., U.S.A.
DALIL.AS TEYXA
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Whatis a GOOD Motor?

ECONOMICAL IN OPERATION
RELIABLE UNDER ALL CONDITIONS

A twin cylinder 7 H. P. Marine Motor, installed in Cabin
® Cruiser “Clematis,’’ 42 ft.x11 ft. 6 in. double decker, 17 tons

register. Drove her 1200 miles on 110 gallons of gasoline at
7 miles per hour. Wheel 32 inch x 40 inchepitch, four blades, motor turning 500 revolu-

tions, geared to wheel shaft, 20 and 48 teeth.

A twin cylinder 7 H. P. Marine Motor used by
=)\, J. Gould, of Dexter, N. Y., for 7 seasons. Sent

to our shop for a new crank shaft. This motor
averaged 6000 miles during a season, making two round trips of 24 miles each day for six
months, Sundays included, making a total of 42,000 miles without an accident.
A single cylinder 3% H. P. Stationary Motor used for 6 seasons during the summer
months for driving cooling fans, sent to our shop for general overhauling and jump spark
gnition. STATIONARY AND MARINE MOTORS, 3% H.P.UP

Economic Engine Works,7 Fulton Street, Utica, N. Y.

s4 3tn 5 Sﬂkﬁm

Reliable, Reversible, Twa
Cyela, Two and Three Port.
Guaranteed for one year.
SBimple and easy to operate.

Our Free Catalog B3 is
worlh your having.

WATERLOO VAPOR COOLED
GASOLINE ENGINES

The only horizontal vapor cooled
gasoline engine o the world.
Absolutely
frost proof §
and eannot B
freeze. =5

Patentad
May 15, 1806

The kine of all casolins engines. Our catalog will tell
Yol all about them, wlso our power aund Eweap faed Send 10 cents in stamps for our book g Ignition, Vaporiza=
grinders. Sond today. tion, Installation and Operation of a Motor."

WATERLOO GASOLINE ENGINK ©O. UNITED MFG. CO., DETROIT, MICH.

1021 Cedar Sireet aterloo, Iowa |

FairbanKs-Morse

Domestic Water Supply

Provides all the conveniences of city water
worKks at moderate cost.

Gas, Gasoline or Kerosene Engines for all purposes from 2 b, p. up.
Cut out complete advertisement and send to

FairbanKs, Morse @ Co.

Monroe Street, Chicago, Ill.
Please send me Illustrated Catalogue No, W 449 Gasoline Engines.

L | R % « P |- T St L
Street No.
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DON’T BUY GASOLINE ENGINES -5 5553

sons or aleohol ima, superior to any one cylinder engine; revolutionizing power. 1= welght and bulk sre half that of singlo cylinder engines, with greater
dun:trlitr. g.;;:‘:m hpnn,—l.au to Run. Quoickly, easily started  Vibration pract eally overcome. Cheaply mounted on any wagon. Ib is & combination

wtationa raeti ine. & C 1 "
THE TEMPLE PUMP CO.. Mfrs. Meagherand 15th Sts., Chieago., THIS IS OUR FIFTY.THIRD YEAR.

If your watler pressure is 25; or over, th P"ZZ [[S Eﬁ afﬂgi::p::tE;Jfllj-c»}ltﬁ.nmf?ns}f@
2 2_5 Fing pocket plece for brain tonie,
WATER MOTOR, 5-in., $1 = || WESTERN PUZZLE CO0., 333 Jackson St., St. Paul, Minn.

“GET THE BEST”

.~_:.T:§;-;j—"ﬂr_¢f The Cll]’l'er
7= Water Motor

Wa do not claim it THE
OHEAPEST, but we do
elaim 1t THE BEST.

Buy one for the boy and
watch him “get bosy.™

sand for circular with full
description and price.

L. E. RHODES
HARTFORD, CONN.

Larger Sizes Proportionately Low

Attach to any fancet, and will run fan, lathe, sewing
and washing machine, alr compressor, §
ete., etc, Helable agents wanted.

* SAMPLE MOTOR FREE

to the right person In sach town.
Write for terms, stating water pressare.

ENGINEER
WANTED

to send fnr catalog of Indicators, Re-
ducing Wheals, Planimeters, Address,

LIPPINCOTT M. S. CO., 1
Newark, -] 4] Mew Jersey &

13 H. P.s580
Look at the Neat Design!

The finest little 115 H. P\,
Engine on the market

Hapdsomely fin-
Ishead.

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

Bicycle, Auto, Marine apd Stationary Booklet on request

Bore 84 Inches;
stroke 3 inches,

mmp:ﬁ?r H_""’;'E We sell blue print drawings of either 2 or 4 cycle type

Write for THE GEBHARDT MOTOR (O,
Catalog *'£™ I 2930 HancocH St., Philadelphia, Pa.
of 114 to 16 —
H.P.Motors.

BUY FARM LANDS NO

In the West and Southwest. Bargains 10 to $25 per acra,
New map of elthar Colomido or Texzas fres to all Intarested.

GEOQ. H. HEAFFORD, 277 Dearborn §t., Chicago, llis.

AMERICAN
MOTOR. CO. EAUCLAIRE, WIS.

HORIZONTAL AIR-COOLED MOTORS

miwesssl Perfection

. with short conmnection [ MARINE MOTORS
: f i MRS k) ' rrockly designed, built with careful athon-
OF SpIAy pump or wa]kmg e ::ir-"ﬂl m:dofrziﬂ":.f] m'.hh‘p::.d:ﬁf.fn.gzﬁﬁ,
L L 411 Ve eTen 1 08
beam attachment for pump- a2 % ;1:&:;?‘?; :,iﬁ;rlgw::g; fod o Lo
" W ) An are the sawsothest, gqoick apeEral-
ing frﬂm W'El]i. qu wnrk o Ol L5 f;:‘“lihluwll. F"'w!r!rfull !:h'n::{ nfnrwn:l:;gn:d:.
:  Bra. e % i -2 h.p. dovelops $ h.p —other sizes,
Mt cirtion . QUARTER TURN X-
agaIH'St ISO lb' Pressure' - _l_ = ™ 'l"-'}’.!?l.!g f:iT.'-RTE *Horcrsi'la'la. {:'QE:-::I:

FParfect Control, Forfect lubrication and cool-
ing. Efficient carburetor. Best habbited bearings; 1 hrost ball-
bhearing; grooved drop forge crankshaft; grovnd eyliodors and

'|li.‘-1l.l1l.-. Wea puarantss and replars if not

1 $ 3 5 sl hfu:h’lr}". Frea Catalog sent oo reguest
2HP. THE CAILLE PERFECTION MOTOR €0.

, Gasoline in base of engine
s/ or outside. Write for
7" agency.

AIR-COOLED MOTOR CO., LANSING, MICHIGAN. |

MOTORS

For Marine and Vehicle Use _

Williamson Motor Co.

L
-

tGomplete} 1311 Ind Ave., DETRBIT, MICH.

124 to 60 H. P, (irand
Experimental Work Solicited

8-12 8. 39th St., Phila., Pa.

TP amawm DFasemBliancg BoawmarDmie BDiFonD =y
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SKIDOO!

MARINE ENGINE

The 2-Cyele-Engine-Sensation of the Year, Entirelynewand
improved design introd ur.'mg' many exclusive rentu?m. Runa
on Gasoline, Distillate, Kerosene or Alcohol,

2 ﬁwﬁl- EBn:II:-

COMPLETE ENGINE

tt{ With Fresh Water Boat Fittings, $39.90
With Sait Water Boat Fittings. $43.90

ok Bwiftest, most powerful, efficient and relinble
my enpine of its size on earth. Drives Canoe, Row-

! hult of 14 to 30 fi. Lannch, with load, & to 10
iles per hour. Reversible, easy to install and o=
unfailing endurance powers, sconomieal and
FREE. sufe,cannotback-fire. Bold ander 5-yr. Guarantes,

Gum:}t arate,

PARADOX GAS ENGINE

Will Not ran o sewing machine.
Can Not be run with gasoline n|
nataral gas. Use city gas. Only
‘h"} buatfuan nr
4 men a8 well as
5 Will ron
machinery.
Experiment.
Attach ruabber
tube to gas
barner #and
" light, Guar-

Delivered,
prepaid,
$3.00
Sand for
Cirenlar

mlmux GAS ENGINE uu g2 Asstam .

Belle Isle Motor Co., best. 10, DETROIT, MICH.
Detr 0 it

2” PE ngine

Starts without ermnking; no
cams, valves, springs or sprock-
ets. Only 3 moving parts, All
bearings bab

bitted, For

your Row Boat,

SHail Boat, Launcht

10000 in wsea,

r|r|.I|1 '|'|1'|| |,l4
Send for

testimonials

DETROIT ENGINE WORKS
1271 Jefferson Ave., Detroit, Mich

"GEARS]

INTERNAL and
EXTERNAL of all kinds

Ask for Catalog

““Treatise
on GEARS' a dollar

Philadelphia GEAR Works, Inc.

Tth and Cherry Sts. Philadelphia

l1.| =
dors ard pristons
Eroind. Crank
shafé Arop
forged  slesl,
All #lzes

ready to ship

SEND FOR
FREE

CATALOG.

Grant's

=

B L

THE MIETZ & WEISS

OIL<GAS ENGINES

Stationary, 140 150 H. P.
Marine, 1t0 13 H. F.
Owvar 30,000 H. P. in operation.
GENERATOR SETS, PUMFS,
HOISTS, ETo.

. l'IIETz, 1328-138 Mots 5t.

New York

SERD FOR CATALOGUE P.

High-grade MARINE and

AUTOMOBILE ENGINES
210 30 H.P. 2 and 4-cycle,
iatest improvements; best ma-
terial; lowest prices. Also sall
castings, with drawings.

State your want.

HOULE MOTOR WORKS,
G680 East St., Holyoke, Mass.

B GOES LIKE SIXTY
. SELLS LIKESIXTY 60
SII.I.B FoR SIXTY

GILSON

L ST GASOLENE
B “ENGINE

For Pumping, Cream
Separators, Churns, Wash Ma-
|'_h!!||°-= ele. FEEE ‘AIﬁL

! Askior catalog-all sizes

26 Park Of, Port Washingten, Wiz,

REVERSIBLE
MARINE ENGINES

1%“ au Hi F. -
Send for Catalog, Prices right.,

GILSON MFG. CO.

TERMAAT & MONAHAN CO.
Oshkosh, Wis.

Bhapmaﬁﬁnunumizer

1% horse, but tested to 3314

r cent above rated ar,

N'T buy a CHEAP engine; It
doean't pay. Buay thu gimplest,
gtrongest and best des ﬁl]

ine at the lmrmtlrm
that's right, we bul
CHAPMAN ENGINE WOHKS, Marcellus, Mich.

WIRELESS TELEGRAPH RECEIVING OUTFIT, $5.00

wﬁurmmmnr -dacoherar sets, and chea) Eer Int
reless Telegraphy, this outfif will eate

lat- screw, binding posts, mahogany

NEW EMGLAND GOIL WINDING GOMPANY, : ' ' '

he hands of Amatear Electricians nnderstanding the Bimpla principles

als over several miles.
base, nnd; a sensitive, new type telephone receiver with head band and 4 ft. cords.

Outfit comprises metal standard, dip cup, adj.

ATLANTIC, MASS.

4 m‘m-,n'\*u. why D

Fkrigin aermbor  valve, with Bopt-fos
i) PERFECT I'l"|| IREd .‘-"i"‘-'l'l"ﬂ diret
pnid wa take wnls .-,1 poof eylinde
toir—penwilive, pak Hnts Pitlinp pod
£ pass

Wiy st lltilirh!l \'lul‘ui‘l.-n

whar h

Bl’le Marme Mofor.s“i it SO0

4 5 . $75
- $95

Prices for Complete Engine

Freine o Wi ratal
I'-:._n iiulllll .“!-1‘, Ihitroit, Mieh.

Please Mention Popular Mochanics
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2= Kombination Kit”

Greatest invention of the
Conceded by all who see It to
the best thing of its kind now on
the market, 15 Toolas and
(ne Pauir Handles for all.
Made of tool steel, drop-forged,
highly finished and warranted,
Each tool complete within (tsclf
and 10 to 11 inches In le
10 worth of tonls for $3.50 per
get, prepaid. Salesmen wanted.
Phenomenal inducements to live
l::mm. Write for illustrated book.
et, o

KOETH MFG. CO.

108 Broadway Buffalo, M. Y.

"DONT'S" FOR THE YOUNG ERECTING ENGINEER.—

| The New Universal Square e
S — In the Electrle Journal., In one of ilie chapters 12 the

in proving itself sure to become the Standard Tool of its kind serles “Experfence on the Road,” appears the following
excellent advice to young engioeers:

1. Don't tell evervthing yon know the first day youm
arrive o install apprratus. You may want to carry on &
conversation the other days you are on the joh,

2. Don't promi=e thinga that are mot in the contract.
The factory has a way of turning down such promises
which makes you feel badly.

3. Don't think yeu know It all just because you are
from a big company. There are a few smart men not

RTT6T51# 13 [2]
G’C}IOG C?GG{}?QQOQQ!?!Q

113030829 33215,

Made I three working for your company.
No. 6—6 In 4. Don't write letters to the local company; the fae-
. tory hea men who are pald to do thls work of writing
Sizes HH:. :* }:L‘_ letters,
Th v kiok 6. Don't say any more than you haove to. By keeplng
8 only xie your mouth shut you are likely (s get the reputation of
?ﬁ'ﬂmuﬁﬁ “%f{lﬁ belng a smart fellow.
iy mﬂ%ﬂ,l (8 Don’t think hecause m man has worked- all bis life
We dllf not ex- of A lecal company and you have Jast arcived, ibat he

cannot glve you a pointer or so,  The dumbest 1e

‘;‘::'B;g h':,[“;"? a sometlmes know a thing or two. i

not nu:i*a.u]r.. 8 7. Don't take anvone’s word for evervthing belng all
right, but see for yourself. Trouble has & way of develop
Ing when least expected.

8. Don't forget what company yom are working for,
although the superintendent for fhe Iloeal company mAy
say that the man before you would dJde =5 and =0, JIf
you do not stick to the confract your company may have
a man who can fll your place. =

9. Don't forget that all of ne make mistakes sometimes.
It does not folluw from this that you must make mistakes
all the time.

10. Doen't think that jfust heeanse yvon have had the
Eglﬁm%ﬂﬁﬂﬂ}md svery order 18 gtodents’ courze yom koow more than the old road men.

2 Some of the old road men bave forgotten more than you

1f your dealer cannot get them now, write direct ever koew.
11. Don't forget that the offic’alz of your company have

DUBY & SHINN MFG, CO., Inﬂ. their eyes on yoiu. Someiimes a positlon cpens up and If

you had worked hard you might bave gotten It.

If you have tried to
this tool from your
gr and bacome discon

becanse ha was one whocould not get
his orders for them, we advise you
that this condition has been over-
come by our bullding alarges country
factory, where they are being made

H'm.- 0“'“ '.-“d w'nrk—" LDHE ch“. H- Jlﬂ 12 mn t thlnk '“'-'htln "Ou e In frn.m a J"h thnt m
Branchport Station are expected to hold the office furnlture down. If
— work I8 at baod look up some. Get busy.

QUR "~ 7Thc Fou ke

Baolts before and
after using the
Hawkeye . .

SN
*h /.

FAT D,
FEBAZ 803

inthal.S.
end Forelgn Countries Our wrench can ba

The Best Wrench for Use Everywhere fﬁ:‘}aﬁs :u%_'nlrennn

On r launch—your motorcycle—your anto—In your shop- in fact, everywhere & wrench i wrench. For eutting
ed the “Hawkeye™ takes the plice of throoe tools, threads it has 8 differ-

Mailed postpaid upon recelipt of price, 75 cents. ent dies.

The HAWKEYE WRENCH CO., Marshalltown, Iowa
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SOLDERENE |s an ever ready, handy
mender; invaluable to the buosy mechania
who can carry this com pact little bar in his

E 7 pocket, ever ready to be called Into instant

. o - :_ R use to effectively repair sudden leaks or

T == breaks at the factory,shop, home, automo-

hila garage, and everyone desiring a rnpid aod ensy method of juﬁklng m:.d n.-pajrmg all metal work. No rosia, acids, or sold-
ering iron required —just a lighted candle or match, then SOLDEREN &, and the work is done,
If your dealar does not earry if, 2end us s name and 25 centa for 2 sticks with full directions.

SOLDERENE COMPANY, Dept. I, 53 State Street, BOSTON, MASS., U. 8. A,
N e b Tmrmia T YL T L T e e

0ld Reliable
TAPES AND RULES Work Bench

FON SALE EVEAYWHERE  SEND FOR CATALOS Ra. 26 That never

out of style. For
TweE furnny fPuie o

NEANY YeArs mada
SAGINAW, MICH., U.E.A,

exclusively by
FEW TORK, LOXNONE, BRI, AND WINDENN, CANADA

Youareblind to your
own interests if you
fail this Spring to
install one of the
famous

Cur No. 40 Cench

Teach Thie Boys to Use Thexr Hands

Every boy ought to have a llttle carpenter shop
of hiz own. He can earn money dolng carpenter
work for his family and friends and have lota of
fun besides.

Our Youth's Manual Training Bench is a whola
carpenter rhop in itself for & bright boy. It la
used in the best manual training schools in the
country.

Beach 4 ft long, 82 inches high, 20 iInchea wido—fitted with

a '§-inch gloed op maplo top 1Y inches thick, with T-inch well
fnrt-n 1a. fitted with two viees, Back board and teol rack s
shown in illustration. Frame, glocd up top, vices sod tool

i - & . - -y p
rack all mado of hurd mapla,
Our catalog gives camplete Information In re-

gard to this and otlher manual training benches,
and it shows a numher of stvles eapecially de- and sharpen your Lawn mowers in the only up-to-date, rapld
elpned for manual training school usze. YWrite for necurate and scientific way., The 1907 model 18 now ready an
a Ccopy. containa features that make it nseful the year ronnd. Wa
can't begin to mention them here, but a postal will hﬂu full
GRAND RAPIDS HAND SCREW CO.| | descrintion, price, etc. Ask your jobber about thls machine.
146 S. lonia Street The Root Bros. Co., Sole Manufacturers

GRAND RAPIDS, - o= - MICH. I PLYMOUTH, OHIO

«+ THE AMERICAN COMBINED LEVEL AND GRADE FINDER

All prograssive and op-to date Mechanies, Machinists, Carpentars, Bricklayers, Masons, Plambers, Millwrights,
Sﬂmtﬂli l.si Htﬂf,ﬁlht‘l‘ New Road Supervisors, Track Foremon, Bo e, .!.rf:h.mw:ls. Civil Englusers and others will flnd l.‘.]l an INDIS-
FENSABLE INTIO‘I A CIVIL ERGINEER El'l:h’ﬁ'.'i' YOU MAY HAVE WITH ¥0U AT ALL TIMES.
e Most Practicable, Durable and Convenient Instrument of the Day

Inlddl.llnn to nrlihtl-rj' mechanical work the American Combined Lavel and Grade Finder will prove sarvieonh 'I- to 1l forme of "r'l.'!lmz Iaying .
out landseape gnidening, placing of pipes for dralnags, getting fall of walter, geiling = 3 = e
grade of hills for sutomeobilists, cutting of rafters, laying off and leveling buildings, getting
haight of any ohject, elc. Write for book of testimonials. Apents wanited on liberal terms.

“Apply &t once to EDWARD HELE, Raillroad, Pa., Manufacturer

GASOLINE SOLDERING IRON The little three minute catalogue we have expressly

prepared for your enlightenment, touching the absolute
AND BLOW TORCH safety, perfect portability and supreme efficiency of this

tool, would throw open to you Soldering possibilities that
) G S you never so much as dreamed of. May we mai you

a copy?
EMMELMANN BROTHERS MFG. CO.,INDIANAPOLIS, IND.JL S.A.
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STHR HHGK SAW BLADES

as now made are 100% tougher than any other all

hard blade offered ; consequently will stand double
. . > the amount of abuse. Make comparisons and you
wilk nnd our atutoma:lt tu bnnlnng WAy wit.hl.n the real l'ln::ta. Ask for catalog “C" llustrating our full line of tools.

MILLERS FALLS COMPANY, .. .. 27 Warren Street, NEW YORK

Hottest on Earth
All Mechanices Know the

0ld Reliable Blow Torch

Price $3.75 Net

Jobbars sall at factory prices or we ehip
direct If cash accompanies the order,
THE TUENEERE BEASS WOERHKS

65 N. Franklin 5t., Chicago, U. & A.

THE OLD RELIABLE

JESSOP STEEL

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

WIPING JOINTS.—A Plainfield plumber, irritated by

‘.‘ b B an appreotice’s density, asked him bhow many times he
tl:uu bt a fool could see a joint wiped without remember-

lng it, says Metal-Worker. ‘1 don't know,'' replied the

boy; “dido't you have to see it wiped more than oopee?'’

ARE sce 1t wipe
WITHOUT EQUAL UP TO DATE.
IN QUAI‘ITY From the St. Louis 'ost-Dispateh.

Over an embankment,

Flying through the air,
Turnlng, smashing, grinding,
Rip and roar amd tear!

Cries of Help amd Porter!
Groan and woman'®s wall—

Bless me, this Iz pleazant,
Riding on the rall!

OR EFFICIENCY
IN PRACTICAL USE

RATCHET AND

SPIRAL-RATCHET Like n rocket fying
SCREW DRIVERS 8 '}"il:niru;.h tl;duslurllnd I}iﬁhf,
also DRILLS *Not & baruing ligntt

1i
Men and women Jfilng,,
Horrlfled and pale—
Bless me, this s pleasant,
Riding on the rall!

ASK YOUR DEALER
TO SHOW THEM

Landlng in a river,
Crashing throngh the lee,
Coldly running water

| SEED FDR bUR ("r];:'n-n'ﬁtltirl.:r llji;‘uuim[:-ih:l:;llil pantless,
! “'YAHKEE" TOUL BOOK Torn upon g nall—

Bless me, this 18 pleagant,
Riding on the rall!
— -

RAC'I']CAL LESSONS IN ELECTRICITY

Compiled from the representat!ve Instruction papers of the
American School of Correspondence. Edited by recognlzed
experts in ewectricity.

300 PAGE BOOK
Nearly one foot high. Handsomely bound in red buckram

Sﬂlcfﬂl ﬁ:irﬂd’acrnw pries, 8204, “xpress paid. Order
now and reeeive ahsolutely Fil eholee of the following hand-hooks.
Money refunded on request if books are nol satisfartary,

..... Gas and M) Englues . Fres Hasd Drawing |, Weshanlesl Drawing

AMERICAN SCHOOL OF CORRESPONDENCE
Chicago, 111,

SENT FREE

NORTH BROS.
MFG. CO.

PHILADELPHIA, PA.

The Brand “OHIO” e ot
STERLING QUALITY

“OHIO™ Tools ars cor-
rectly constructed from su-
perior quallty tool steel by
men trained’ in this busi-
ness. They are tempersd
by the most Improved pro-
cess, which insures uni-
formity and correct-
ness ol temper.

Every Tool Covered by a Broad Guarantee

WE MANUFACTURE Planes, both Iron and Wood, Chisels, (ou
Drawing Knives, Auger Bits, Spoke Sh.lvnu. Bench and lmé
Screws, Etc.

If you cannot secure “OHID' Tools atﬂynur dealer’s, write us,

Illustrated Catalogue No. P sent on request,

OHIO TOOL COMPANY, Columbus, Ohio




POPUVLAN MECHANICS ADVERTISING SECTION
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The Mark of the GENUINE
Armstrong Stocks and Dies

If Armstrong’s Btocks and Dies weren't the best
obtalnable they wonldn't be imitated; if they weren't
imitated we wouldn't need to say “ Look for our
Trademark.” Our Dies are always quick-cutting
and aceurate and can ba sharpened without return-
ing to us. We can furnish complete sets in sub-
stantial hardwood boxes—jost the thing for the
gmall shop. If your dealer doesn’t keep GENUINE
ARMSTRONG Stocks snd Dies, write us for prices.

THE ARMSTRONG MANUFACTURING €0., Bridgeport, Conn.

| Cement
Machines

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

FrEp. W. Dusn, Mir,
400 N, Francisco Ave.

Chicago

Starretl’s 12 Inch Combination
Square with Center Head

The wust conveniant

and wsafnl too] aver ins
venied, A counplete sube
stituta for & whole sed
of ardinary try sigonros.
Hardomned blade—grad=- 8
uated with henvy figs
nres remding both ways,
Uuaraniesd sccurata.
Bagiilar price ".!.'lII..
Bont prepaid to any nd-
dress upon recaipt of §1.60, Remit by P. 0. Order or Express Money
Order. DFFER D UNTIL MAY f=v ONLY. We guarantes o save
Fou money on any tool. Write today for prices-and catnlogue.
RTUDOLPH HARDWARE C0O., PITISBURG, PA.
Dopartment O Bmithficld Stroet

SAVE THE TTIDDLEMANS PROFIT

B. F. BARNES"

ELEVEN-INCH SCREW
CUTTING LATHE

For foot or power as wanted, Has

power croes fead and compound

rest. A striotly hl.%h-. rade mod-

orn tool. We also build & %-inch

@ uthe, Descriptive circnlars of
¥ each laths npon regquest.

B. F. BARNES C0.. Rockford, Il
.

Tue Puace 7o Buy MacHinisTSsTooLs

CORUNDUM OIL STONE

One side coarse for guick eutting, the other very
fine for finishing. Bize—4x1l¢x}4"

PRICE 30c—POSTPAID
PocKlet Scriber, 20c Postpaid

J. A. BARKER

FULTON BUILDING,

J

PITTSBURG, PA. | :

I

071

“Star” Lathes

9-in. to 16-in. swing
High-grade serew-
entting engine

lathes, with or with-
out compound rest,

taper, draw-in chuek,

milling and gear-cut-

ting attachments,

friction conntershaft,
metric lead serew, etc.

(m-1) Send for catalog “B™

The Seneca Falls Mfg. Co.

102 Water 5t., Semeca Falis, N. Y., U. 5. A.

1‘ The ““KICKDRIVE®’ is for driving all
‘_._. kinds of light machinery by foot power.
"-'( b The following articles are built com-

UMY plete with the “*KICKDRIVE®;

Circular Saws, Polishing and
Bulffing Machines and Forges.

212
MAYER SLOTKIN, %112 Cona 58,

SEND FORIT

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

Willis Shaw, Machinery
CHICAQO, ILL.

171 La Salle St.

FOOT and POWER

AND TURRET LATHES, PLANERS
SHAPERS'AND DRILL PRESSES

SHEPARD LATHE CO.
Al181 W. 24 St., Cincinnati, Ohio

A--lwvwn Fonl Soree
A—Auamelie Peed
E=Taub

e Viar or clamip
E—Rouml Siling B

The ldeal Hand Planer

18 MADE BY THE

Ideal Machine Works, Brooklyn, N. Y.




New Fnt;mes.

$40 MOTOR CYCLE

We have the Iargest line of New and
UseAd Motor Cycles, Parts and Supplies
in the country, at the lowest prices.
Evary machine ls guarantesd e are
the largest and omly exclusive Motlor
p Cycle house in the world, Send for

ouar 1907 Catalog. Repairs a spreislty,

ﬂﬁ.ll\' R. GEER CO.,
. Louls, Mo.

GENT; '5-’“».;::!.33*3

all models at lowest prl

B0 NOT BOY: s hit
tires until you learn

our rrarvelonr new affers. We .,hi'p on A=
Eikht, allow 10 Da
relg » Allow -]
b A1 our mew and wonderd ﬂ-{ tions with
catalogues and much wafwable wm
sent you FRIEE for the asking.
WE WILL UDN"F]NLL m 'L'hl.t 'I
N sell a better bLicycle for less “ﬁ

other house. Buy direct from the .

Bi . u'-m:_w H‘é‘l- e Ilila?ln‘ti rm Earn &
oy¥cle write for our Ll b L& o
Tl =, l‘nautel-Br';kﬁu.. bullt-up-wheels and
all sundrles ar half usual prices. Do Not Wailt, but write

o] i verything, W it now.
BIAD CVOLE C0. Dept.” g1§ Chicago, Il
MAKE YOUR BIKE A MOTORLYCLE
at small cost by n.th.chln%l
afficlent, powerful, light
ERIE 2 H. P. ATTAEI‘IHEHI'
Thisincladea all parta to make
HI?’.E';L i o oy s
 "Speed. 3 to 3 milos
par lmur Easily attached by
anyone. Fits any make off
Snndnnﬁapm“hm oyl i G e o
h:c&hlﬂﬂ:: H“TDR{:YELISTS for new book, "‘nTha Hg
torcycle,” It tells about the machanism. Ccare, operation,
how to get mores power, et~. d today

MOTORCYCLE Eﬂll[F'!EHTW'.. 0 hkt st., HAHUHDSNRT N.Y.

ROTORS AND E.ISHIES, ALSO MATERIALS AND BLUEPRINTS.

We hava bicycle, antomo-
blle, station and ma.rina
motors from 144 to & H. P,
Our attachable motor outfit
fits any bicycle. Send stamp
for literature and particulars,

SHAW MFG CO.
Dept B GALESBURG. KANSAS .

s

'l
L]

| T |

Clirton and Fallon Streets,

THDHDUGHLY RELIABLE
Adapted for Pleasure and Utility

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

CELIVERY ATTACHMENT in daily use by leading businesa
houses—A TIME AND MONEY SAVER.

SIMPLICITY OF CONSTRUCTION AND FINISH UNEXCELLED.

Fowler-Manson-Sherman Cycle Mfg. Co.

POPULAR MECHANICS ADVERTISING SECTION
If It’s a Sebastian, It’s a Good Lathe
T T e e I e A et P

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

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

LATHES

9 fo I3 inch Swing

Last price, $65.00 apnd up accord-
ing to glze. When ready to buy
send for Lathe Catalog and prices

W. ¥, & John Barnes Co.
1 Ruby 8t., : « Rockford. Il

JAFPANESE NAVAL VISIT TO AMERICA.—This morn-
Ing the **Tsukuba’ and “*Chitose™ set out on thelr aonspl-
cions voyage to Amerlca. We bid them a prosperous
voyage aund do 20 with feeling of satisfoction that is
somewhat =ubdued, however, by the awakeped memory of
the past. That the sqgquadron will make n most pleasant
passige over the long sea-road we are assured. ‘e feel
assured alse that it will be given a most hearty welcome
at it destination and return home burdemed with the good
wighes, not only of our American friends, bit those of the
other nations it will visit on itz way back, while Itself
will leave behind, it I8 to be hoped, an excellent impres-
gion of International friendship. The officers and men of
the sgonadren are not only phiked from the most ex-
perfenced of our mariners. but curry about with them the
glory of the recent great vietorles, and well behaved,
frank and affable, they will not fall to convinee those who
come §n contact with them with the absurdity of the
notion that our sea and land fighters are men spoiling for
ambitiong adventures. PFurthermore, If the present wisit
were to huve taken place five or ten years ago, It would
bhave been recelved with a spicit of curlosity pore and
simple., But today the squadron goes abroad as the repre-
sentative of a navy that the world must reckon with. and
the thought cannot but be pleasing 1o ns.

But the Ban Franecisco affalr and Its spirit of ex-
cluglon! How it recalls oor past, Fifty odd years agoe we

were for closed doors and no Westerners for the East.
Commodore Perry came and we yielded. And we have
since become an ouf-and-out “‘open door oation, largely
through the friendly pressure bronght onm us by the West,

especially America. Now the nearest gate to the West Is
to be shut on us, or at least such of our own blosd whose
principal fault I8 that they have oot vet learned to go
about comfortably in eoat and Arousers, We sometimes
feel as if onr patience were wearing ont when we refect
what & dominant tyrant dress and color iz, and for the
moment all the jove vanish. But we awake to the realities
and recognize that the new Japan s young wyet and must
live and work for the future, not for the present. Then
onr hope rises. but only to be overcome hy the shadow of
the same tyrant. the dress and eolor. But we are divert-
ing: we were going to =ay, It Iz curlous to note how
ignorance and prejudice seck exelusion, and how history
repeats Itself.

The Jamestown celebratlon B going to be a prand
affair and we congratulate America on fs prespects. We
are most pleased that we bhave been azked to take part

in the great oceazion. XNever in the hir-elun of the friendly
{Concluded on page 574.)

WRITE FOH GATALUGUE

CHICAGO, ILL.
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Don’t Swear at Your Gasolene Englne
When the trouble Is probably with the batterles or spark coll.

Buy a GLADSTONE SPARKING OUTFIT

which we $muautae will run your engloe longer with absolute
dependability than any other S8parking Outfit on the market.
The Gladstone Battery may also be used with other coils and
will supply more “juica” cheaply, longer and more uniformly
than arrlg other source of battery energy, costing only about
one-third as muech as dry batteries. Send for.the Gladstone
Gas Engine Hand Book, complled by experts and will save
hours of trouble,

BATTERY SUPPLIES COMPANY, Newark, N. J.

[r——
ﬁ .ullloa GYGLE on |.l||l|=|| Eldredge Battery Yolt-Meter

g Reading 0 to 3 Volts in {; Divisions
:.', ,sﬁ;[;kh.bl, 5’{““:: fﬂ ,n:;! A convenient and practical instrument
plote line of Finished Motors and for those who use Primary and Storage
Rough Castings for Bicyels, Auto- Battaries. Its range will cover twocells i/

% Marine or Stationary. Send of primary or one call of storage battery; [
A stamp for catalogus, is DEAD BEAT in its readings. Non-re- [}

4 STEFFEY MFG. CO. R T ik
Girard Ave. & 30th 5t., Philadelphia | ELDREDGE Elﬂﬂlﬁ MFG. C0., Springficid, Mass.

“Rich Spark” Plug 5" PRICE S

CovpreETE Frmormio LioET Prasxts. (moonans FrREER,

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

Jump Spark Coils]

FOR ALL PURPOSES
Single, Double, Triple and Quad-
ruple for Statirnary Engines and

TRYCUR

“Quick Action”
IGNITING DYNAMOS and §

Tl MAGNETOS Auntomoblles. Guaran in every
[, The Most Reliable Sparkers on the particular. Fine Vibrator.
arket. R BEND FOR CATALOGUE D
Take the Place of Batterles H BMEIEE, SEOLTAN s
—— — = —— m—— —

JUST PERFECTED

Variable Speed Alternating
and Direct Current Motors

Send for Booklet ‘P’ covering Print-
ing Press Equipments, Forge Blowers,
Dental Engines, Jewelers' Power and
Buffing Machines. We have 900 fec-
ond-hand Dynamos and Motors in : -
stock and would like to quote you I Latest a-hievement—mile race at Ormend Beach, Fla., won

im 45 L 1 -k bold all important records.
GUARANTEE ELECTRIC COMPANY bl nar stk MOtrapcioa. 3t t0 40 1o . Tight wetght
Clinton and Adams Sts., Chicago

motora. Send stamp for catalog C.
G. H. CORTI?S MFG. CO., Hammondsport, N. ¥

AUTOMOBILES $100 AND UP

We will mail our 1arge lllustrated Bargain Sheet of new'and sllght!y used Automobliles o
» Pecelpt of your name &nd address. This shest shows accurate pboiograpolc views of more
than 50 Autowsebiles offered a8 low as §100. Write plalnly e

GRAHAM AUTOMOBILE CO.
- Established 14 years. 601-603-605 Madison Street, CHICAGO, ILL.

Pleazse Mention Popular Mechanice
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Everybody is Talking!
WET or DRY
. “DOLLAR” “LIVELY AS A KITTEN!”

Storage Batlery .o immens. srocttre u.

We are making a Drive in

FLASH LIGHTS

No. 1. Leather, Silver Heflactor, List Price
H..:l) Cuar Price l’."umplatu $1.10
No. 4, Laathar. Bilver Reflector, List Frice
L85, Oar Price Complete §1.00
No. B, Laat.tuar. Silver Heflector, List Price
F2.00, Our Price I_,nmplm.a iy
Baby Leather, Silver Reflector, Size 6x1, Fist
Price .00, Onr Price Gnmplam G0¢
They give from 4000 to 6000 Aashes,
Renewnl Battaries in proportion.

METROPOLITAN ELECTRICAL SUPPLY CO.
Everythlng Electiical 184 Lake 51, mear Fifth Ave.
CHICAGO, ILL.

THE KING OF (;ou.s‘ i ) Motsinger ﬁurtuon.smker

is the SPLITDORF—the essence of mechanical perfection ; g::tlfaaula::r HITI'LI;I;I‘T IlTTE:lEﬂ:‘
and electrical efficiency. More than 80 per cent of Ameri- i ket laok nﬁm;:;ﬂ%ﬁnu owned b n-., Na
can automobiles are equipped with the SPLITDORF Cataleg 3 twist motion in our drive. H{: belt or
COIL —simply hecanse it is the best sparKing Iree ! g Bwiteh DeCEssiry, HNo battorles whatever.
device In the world. Ask Dept. M for Catalog. with

1 for make and break or jump-spark.
q"-:’ Waterand dust-proof. Fully guarantesd.

C. F. SPLITDORF, 17 Vandewater [Street, NEW YORK | | iuter- 'MOTSINGER DEVICE MPG. C .
— | mation. 128 Main Bt.. Pendleton, Ind., U.8. A.

Current Alwn:.rs at Your Command

The engine un your modor car or hoal gives

the maost  poewer only when your dgnition é -2V o
L th currest gives big, hot sparks. With an i P ?
@ AFPLE BATTERY CHARGER on your car, 1!':' e N £
'Fnl.l qu'u A |=|:\--\.||net:.'J gure sonrcs of currenl i i __ _':
A S e i | VRSN Washes carringe or aute merfectiy.
. rnll rquanm-h 1-:qu' b ill '.L, §ERWLY splashing of water—Dry hands—Dry clothes. Solid
1 -1.:'I|ll,|=,"|" iy bomss—only £1.00, Booklet free
THE DAYTON TLECTRICAL MFG. C0., 178 St. Clair St., Dayton, 0. SN TRDREY VENIOLE WASHER 00,
i i

140 F Main Stroet, East, ROCHESTER, K. '!'

We Have What You Want in the Electrical Line

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

We have “Something Electrical for Everybody.” Think of what it
is that you want and let us quote you a price. We will be pleased
to do so by return mail.

Manhattan Electrical Supply Co.

188 Fifth Avenue 17 Park Place { Jersey City, N. J.
Chicago, 1L New York, N. Y. Faoctories | o vensa, Ohio

Dlaomeosm BMMomddans Doasailaes L askh & dass



Electrical Engineers are not looking
for work. The work iz looking for
them—at wages which leave a margin for
enjovment and savings, Write ro-day-
for onr free 200-page book describing ﬁ)

DRY r courses in Electrical Engineering

BATTERY (‘j?{lL ENGINEERING

The man who can plan a great trunk

G I_I I ~ P 01*!I ELECTRICAL ENGINEE

Waterproof

Greater Power b line, or a vast park or lay out a city has

: nlrant} of chance now-a-davs to prove

Greater Ret.uperation g — his worth. The opportunity to master
fi a money-making profession lies with

Abﬂ-ﬂlutﬂly Wﬂtﬂrpl’ﬂﬂf o - you. Write feo ws fo-dajs for our

J free M-page book deccribing Civil
HI-PO Batteries are made by a process LA Engineering and our 60 other courses.

that insures unusual recuperative power and
in addition gives them absolute protection CA RPEN

against moisture and climatic changes.

There is many a doctor and lawyer

Ghey are the ideal dry batteries for gt BErhing. aa Wuell st gasd cire
ﬂll'fﬂ.ﬂ'Iﬂb"EL motor boats and all elec- penter. There is always demand for
tric apparatus requiring the tuse of a skilled workers. Master the trade and
df' bﬂ"#l‘jl'. give yourself an independent position

Will positively live in water six months in "h"lm;:"‘r:““i”é Segg o ey wg'
b DAageE e ESCribing COTTEes [OEl-
at a time—any ut_her dry I::nal:tvr.-l";‘r under such ekt SR tmd’a_;r.
an extreme test will go to pieces in less than

a week. Write for Samples, Price List and mLLEGE kaQATOR)Y CDUBSE

Descriptive Circulars J, ete.
There is a simple inex-

LINCOLN ELECTRIC Cb=. pensive way 1o prepare

yourself for entrance to res-
Linceln Bldg.,1 Union Square, New York it Boginascing Sebools

without losing a moment of
time from your present work.
Write ar once for onr 2-page
4 g ==y
(Concluded from page 572.) / book describing this course,

relations between the United States and thils country was
a time Hke the present, when their cementation requlres mHANlQAL DR.A
the, most delicate tact anpd foresight on the one hand and
eandor amd firmness on the other, It is aatisfactory to
know that the squadron io represent Japgan st the memor-
able festival ls officered and manoed by men of the callbre Is agreeable work and opens the way Lo
we have described. We bid them godspeed.—The Japan great opportunities, It will pay you

Times, Tokyo, February I8, i ;
well, and you can master it at a litle
== expenze. Weite af once and wa will

YO U send you free a 200-page book, deseribing
" 80 courses of instruction. =
STRUCTURAL ENGIN

'ﬂ* C' Tunnels, bridges, canals, sub-
- BUILD Ways are h{*ina planned and con-
structed by the score, Why don't

you learn a profession that will put you in

our OHSE e 13 charee of a bix entorprise. Weite twithout
elay for our page book describing our

Just write me personally snd let me tell you how you ean. il courses, including Structural Drafti d
with my help, establish yourself in this great modern con Hg-an

orete business. 1 have helped thousands of men to build their l-_'.l:ll..mEE.'TluE’ It is free.
own homes at the smallest possible expense, 1"l give vou the

benefit of all my experience and the vast resources of the

Conecrete Bullding Machine Plant iin tjbﬁ World.
LT 1l write xom
Just Write Me Today perianaits. tiipece
v Coy

500 iliust.mtinnu, for 2io postage if yom vmnt it. I'l make The Motor Car Industry alone has

nl;.ini."l.: *rnlxi?““m fu:]’ﬂs&{'nLLlantlnﬁum; :!j?;f[“m“ opened a new and profitable field of

w s, Mirae orete EEer- employment for thousands of me-

ad Alr H;mu ocka are the only hu:lrl- chanical experts; ‘Wa teach yoi by

ing materinl which make a wal .
mail. Our @-page book illustrating

actoally Frost - proof, Molsture=
proof, Fire-proof, Vermin-proof, Courses in Mechanical Engineering
is free,. Write fo-dajy.

AMERICAN SEIH[IUI.MGUHHESPUHI]ENEE |

member, I will send im u Miruclo
CHICACO

Block ‘I'l'nchtna completo and & out.
ft with sots of molds for makin
lona faces, styvlos and sizes nfiﬂ'ruﬂ ]
Ooncrete Bullding BJm ke and send them
to you on 90 DAYS TRIAL. Write
me now—today !ldl:’nrwnl
0, U, MIRACLE, President Miracle Pressed Stone Co.
hi'l Ider Bi., Ninneapolis, Hinn.
—
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EVERY INVENTOR

Who Wants to know

1. What are the most profitatle
inventions,

2. How to perfect inventions,

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

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

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

6. How much it costs to get a
patent,

7. How long it takes to getl a
patent,

8. What protection a patent is,

9. Eow he can sell his patent
after he obtains it

10. How to handle his patent to
get the most momey out of it,

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

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

should send his questions to

POPULAR MECHANICS PATENT

BUREAU,

Journal Bldg. - - Chicago, Il

LUArvean Mabiddivibe AUV EnliolNr So0GLEIUVNY

WE MANUFACTURE TO ORDER

DIES, TOOLS ano
AUTOMATIC \JACHINES

ALSC HARDWARE SPECIALTIES
: AND PATENTED NOVELTIES

ESTIMATES FURNISHED ON EXPERT
MODEL WORK, S8END DRAWING OR
SAMPLE. 9

BOOKLET FREE,

WRITE TODAY.

Stamping:& Tool Co.

DEP. LA CROSSE, WIS.

EXPERIENCES OF AN AMATEUR STEAMBOAT EN-
GINEER.

While pursulng my ecollege course, I managed to help
towards paying my expenses by engagiog as engineer of a
emall excursion steamer on one of our large and lakes,
during the summer months.

It was during the first month of my mervice In this
capacity that made a very humiliating mistake, It
happened in this way: Early in the season, the ateamer
was engaged by a piende party to carey it up the lake,
leaving home at elght o'clock in the moerning.

The steamer had not been out for two days, and while
cooling the boller down after thia previous trip I had
allowed the Injector to run untll the boller was filled to
the safety wvalve. I did this becanse of the well-known
shrinkage which takes place in the water of a wertieal
boiler while it I8 cooling—particularly when her tubes are
a little leaky. This boller was one of the largest of the
ordinary uprlght fush tubular boilers 1 have ever seen—
{&:ed at 150 hp, it had two hundred and elghty-foar 1%-in.
ubes,

But to return to my story, when the time came to leave
the pler, and I had reeelved the signal fo back slowly, as o
last preeauntlon I trled one of the Injectors to be sure of
my water supply. It refused to start. I tried all the sto
and suction valves, removed the cap and examined the IHFE
of the check wvalve, but coold digcover mo trouble. 1 then
went to the other Injector and proceeded throngh the same
operation, to no effect. This was a strange colocldence
and something I had never before known on this boat.

ANl this time the captain had been signaling his fm-
patlense from the wheel. I finally sent a boy to ask him
to come to the engine room. He was furlons, but agreed
that we would better be at our dock than in the lake 1f
we were to be withont boiler supply. However, after all
other meana had falled, we decided that we would move
out from the pler on my theory that our Intake supply
plpes were clogged at the boat's bottom. As we hacked
from the pier the engine suddenly filled with water,
although the glass showed only one gange. As [ closed the
throttle an Inspiration, which was the solution of my
troubles, came o me at once. | aprang to the glass and
“blew it out.' Sure enongh, it fillled to the tcp after thia
operation. I next went to the blow-off and hlew down
to two ganges. I had made the old and dancerous mistake
of stenming a boiler without making an absclute certalnty
of the water level,

It was while running this same hoat that another and
more ludierous Incldent resulted from my carclessness.

We had carrled a pienle party to a sandy, sloping beach,

Continned on page 5T8.

LET ME SELL ::hei: e
YOUR PATERT iccce v &

Experience.
Patent Sales cxclusively, [If you have a

PATENT for sale, call on, or write i
WILLIAM E. HOYT i
PATENT SALES SPECIALIST !
290 J Broadway, MNew York City |l

s .
Let Us Act As Your Factory

We have oneof the best equipped shops in the IMited States
and can tnrm onl-your work for you cheaper than you can
possibly do it yourself. ‘Send drawings or models for estl-
mates on- dies, tgols and manufaciure of your article in

quantities.

Metal Specialties Haﬁufﬂtturing' Co.
18-24 W. Randolph St,; Chicago,U.S. A
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SBECURED PROMPTLY and with special
P ATENTS regard to the Legal Protection of the
Invention.

HAND BOOK FOR INVENTORS AND MANUFACTURERS SENT FREE UPON REGQUEST.

Consultation Free.

Mo charje 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 :—Globa Machine and Stamping Co., Murray Engineering Co.. Morgan Machioe and Foglneering Co.,

Berkshire Specialty Co., Btewart Window Shade Co., Macon Shear Co., Aemo Canopy Co., Li
Tira Assoclation of America, Oakes Maoufacturing {"0.. By-Products Co.. Alabama

ipencott Fenell o, Hullahuri{
rewing f}u.. National Offset Co., Anti-

saptic Supply Co., Richmon'd Electric Co., Rallway Surface Contact Supplies Co., National Electrie Works,
Mr. Parker on Novembar 1, 1903, after having baan a2 member of the Examining Corps of the U. 5, Patent Office for
over five years, resigoed his position as Examiner to take up the practice of Patent Law.

Address 210 Dietz Building

WASHINGTON, D. C.

THAT PROTECT ||
AND PAY |

PATENT

WATSON E. COLEMAN

Registered Patent Attorney |
626 F Street, N. W.
Advlea Frae; Hi

| Can Séll Your Patent

WASHINGTOMN, D. C.
rences: Dest Servies.

My new method brings quick results. |
Bend for booklet.

O. J. HAEGLER,

21 Se. Broad 5t., Philadelphia, Pa. | |

PATENTS that PROTECT.

Ouar 3 books for laveniorn malisd on recelpl of Gots. ulmg&

R.5.% A, B.LAGEY, Washington,0.G.  Estab, 186

§F~ We give yon ProoF of the money value of the
patents we procure.—L. & L.

Special Machinery and Models

We make Models, Perlect Inventions and Eil:lf-'rim'-'l'lli_l-l
Machinery. Our shop, with its splendid eguipment, is
at vour service. When you are ready to have that model
or experimental machine made, send ws drawing or
sketch and write us for estimates,
2 H 210 3d Avenue,
Empire Machine Works, 2l isture ba:

- et

MODELS and GEARS

INVENTIONS PERFECTED

CATALOGE FREE

“Hints for Inventors”

By DR. ROBERT GRIMSHAW, M. E.
The Celebrated Writer on Technical Subjects.

The most valuable work for inventors ever published.

Contalns information concerning 450 inventions for
which there i an actual present demand, compiled from
repllas to letters sent to prominent manufacturers asks
ing what Inventions they actually need in thelr works,
There are also Important chapters on Perfecting and

unlmlnﬁ Inventions, Selli P.ltl‘lts: Fte. Tho hook
is a.lmrita le cyeloj edla of valuable inforwation for in-
wentors,

FREE TO YOU

Weo will send this valuable 160 paze book free to you
25 a premium for one year's subscription ($1.00) to

INVENTOR

INVENTOR Is a popular illnstratad technieal month-
Iy magazine, devoted to the Interests of inventors, It
contains entertaining aceounts of what Inventors are
doing, notes as to new and interesting discoveries, sug-
gostions as to how to turn ioventions into money, hints
a8 to present opportunities for inventors, decizions in
patent cases and, in fact, everything of interest to ln-
ventors. 8Send us $1.00 to<day by registeread letter or
| P.0O. Order and we will send yon “*Hints for Inventors,"

p-uﬁtfam, hg return mall and INVENTOR for twelve
months. Address,

INVENTOR PUBLISHING CO.

84 Broed Exchange Bldg., Boston, Mass.
s0,000 invendors read INVENTOR

UNION MODEL WORKS, 191 South .Clark. St., Chicago, 111

SPECIAL MACHINERY

We design and build special machinery ta "L,
order in any guantity desired. Cot fearing. = =

CRARY MACHINE WORKS
35-41 Indiana Street, Chicigo -~ o

PATENTS

GUARANTEED.
Send model or skeich for free report as to Paten*ability.
for finest publications ever issued for free distribution “"HOW TO
OBTAIN A PATENT"Y, with 100 MECHANICAL MOVEMENTS

PATENTS SCECURED OR FEE RETURNED,
Send

illustrated and described, and “WHAT TQ INVENT™, containing valuable LIST OF INVENTIONS WANTED.

ONE MILLION DOLLAR

offered for one invention. $16.0o0 for others,
advertised free in “WORLD'S PROGRESS."

Patents
Copy free,

EVANS, WILKENS & CO.

Mew York Offices:
132 Nassau Streel, New York, N. Y.

Main Offices: 615 F Street N. W,,
Washinglton, D. C.
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REFERENCES: L
w2 | PATENTS ] mevmors o
W n, D. C. FREE
i i e GUARANTEED S ki
Lit‘l‘l.a Giant H Pm I Protect Your Idea! Guide Book FREE. Send sketchea .
o Cou | and description of invention for FREE SEARCH of Patent Office | 200 References,
Gray Litho mphuﬂn Records and Report as t0 patentability, Highest references. What and How to Invent,
Naw ork City, N E. E- VROOMAN 1 E;f';ﬁrﬁﬂ;m:o’:ftﬁf’g Money in Fatents, ete.

AL AN Iy ALY LOLIDING oLl L LU

PATENTS

prepared by Electrical and Me-
chanical Englneers who are ex-
perts on Patent Law are valnable
and salable. They carry prestige with
them. Would-be Infringers respect
them. These experts go to the heart of
your Invention. ‘I hey are specislists in ma-
chine deslgn and maoufacturing prob-
lema. They are not aim%l.r law yers.
They koow just wbat hes been done by
othars 1.:1 gimilar Inventions, what claima
wonld ba allowablea but woribless, and

bhow to frame iron.clad allowable claims
which absolutely protect. Heing expert
mechanics yoor invention is fully nnder-
atood at a glance and all its possibilities,

Every Automobile, Gas Engine, Trans-
mission and Ignition Patent ever lssued

is on file at their inger Hps and constant
reference makes each an old friemd.
Food-thought for thoss interested In
thess lines.

This expert eervice costs you no more
than that rendered by the crowd of
clerks In most “Patent Mills" with
their printed forms, etc. Nonos but the
brain-sick fall to appreciate the value
of expert individual attention

to thelr cases,

Advice by mail is free.
Send aketch for opinion of patent
ability and cost.

Evcineering PaTenta Co.
140 WEST GOTH STREET
NEW YorRk CITY

Ing? “HOW AND WHAT TO INVENT"™
nm'l “HOW TO OBTAIN PATENTS"

NVEN
I E lalned FRIE. CHESTEHR W,

BROWN, Patent Lth:lrlmr. g.'iﬁ F street, Washlngton, D. C

“Thoughts That Pay”

|||, Do you know that you have them?

I|II '"||.'|l
| L 5’\ | Your ideas may bring you a fors
|

I| e tune If properly protected.

Patent What You Invent

New hook telllng what to Invent and how
to obtain a Patent, sent FREE,
$1,000,000 uﬂared for one in=
vention.
a.l:ﬁfnd shatch for free report as to patent-
ity.
Patent cbtained or fee returned.
Patents advertised, for sale, froe,

WOODWARD & CHANDLEE

Patent Attorneys
1965 F Streat TWASHINGTON.D. O

PATENTS SOLD

ON COMMISSION

If yom wish to buy or sell a patent write for my booklet "Hov
o Bell a Patent” or my list of patents for sale,

E. L. PERKINS, President Inventors' Exchange
B4 Broad Street

P

BOSTON, MASS

ATENTS

Yaluuble Book on Patents FREE. Tells how tosscare
bhem at low cost, How tosell s Patant and What to
i Iﬂ:g:gﬁmr = Ili;. ives Hﬁhnnicnijlfmamenu im-
TR u il Intm-

tion. NEW BOOE FREE to all who write. atent

O'MEARA & BROCK, Patent Atlys.,
918 F. STREET. WASHINGTON,; D. &,

(Continued from page 5740
and had transporfed them by means of small boats to the
shore while the steamer swung at anchor a few huondred
yards away, awalting thelr pleasure. Only the crew of the
engine room was left oo board, the rest being with the
plenickers on shore.

The operation of cleaning the tubes of this holler was &
very strenuous one, entailing the necessity of letting down
the stack and using a long scraper from an uncomfortable
pogition on the top head of the boller. To avold this as
much as possible I had improvizsed a blower to be used
through the fire-box door. Thus the banking of the fires
while lnying off shore presented an opportunity to get at
the tubes with good dey steam. 1 bhad not potleed that a

stiff breeze was blowing directly In shore. As the soot
acenmulation from twelve feet of a 1%-in. tube shot toward
the shore we in the englne room were too busy to notice
that it settled directly on the white linen of the table-

cloths and shirtwalsta dotting the beach.  As we shifted
the blower the third, fourth and fifth tubes in rapid socees-
slon were relleved of large quantitles of soot, which all
went the same WAY. The racket of the escaping steam
drowned all outside noises, and not nantil a boat from shore
arrived and a man shouted in my ear did 1 digcover the
damage being done. It was s most langhable experience,
bt I certalonly did not see the funny slde untll some time
after. Indeed, the homewnrd trip was a very solemn one
for the engineer.—Contributed hy L. T. W., Chicago.

r

Patterns, Models, Inventions Perfected my Bpecialty. I
Can dewlnp rour lnventions and manufacture same at
lowest cost., nd sketeh or rough model for estimate,
Prompt attention glven all orders.

ROBT. D. SIMPSON, 170 W. Long 5t., Columbus, Ohio

ATENT PROTECT YOUR IDEAS
Send for INVENTOR'S PRIMER.
N0 PATENT, NO FEE.

Patent Advertised FREE,
Esiablished

1564 .

MILO B. STEVENS & GO.,

885 Fourteenth Ht., WASHINGTON, D. C.
Branches at Chicago, Cleveland, Detroit.

PATENTS

Carsful attention given to the prosscution of business befor
the patent office. Paténts procured and no attoroey fee rul el
for until patent is allowed. (23 years sxperience.) Write
for “Inventor's Gulde.”  Address

FranKlin H. Hough
Atlantic Building, Washington, D.C.
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Drite for catalogue of
Mofor Boats - Row Boals

| PressedSteelBoats

Are the Fastest and Safest Boais Built

They are buflt of smooth, pressed steel plates, with air chambers in each end
like a lifeboat.
the water with the least possible reslstance—they are fnstor, more durmble aod
safer—they don't crack, leak, dry out, or slnk, and are elegant in design and finish.

The Mullins Steel Motor Boats have revolutionized motor boat bualldimg, and
are euperior in every way to wonden motor boats. They are equipped with
Mulling Reversible Englnes, g0 simple in constroction, and so dependable that
& boy can run them, and the Mulllns Improved Underwater Exhaust, which
makes them absolutely nojseless, Every boat is absolutely guaranteed.

THE W. H. MULLINS CO. 151 Franklin St SALEM, OHIO.

it N e e e R b e e T e, LY W al

Mullins

The smooth, steel hull has handsome lines, and glides through

—Hunting and Fishing Boats.

By the Brooks System
of full slize patterns and
lllustrated instructions.

Patterns of all Rowboats and

Canoes, $1,50 to $2, Launches
and Sailboats, 20 feet and under,
$4to$5, From 21 to 30 feet inclu-

sive, §5 to $10,

We sall frames with patterns to finish for
less than it costs others to manufactore.
$15, Price of 16 ft. launch frame (No. 5) com-
plete with patterns and Instruetions to finlsh.
%20, Price of 22 ft. speed launch frame (No.
15) complete with patierns and Instructions to

finigh.

21,311 Inexpe- l:t'* I-.T Srariit?”
rienced people == :
bullt boats last &

year., Why not you ¢ P ——
Free lllustrated Catalogue quotes prices on
other patterns, knock down
frames with patterns to fin-
ish, and complete knock-
down boats—launches—
g4l boata—rowboats and
CANOeS.
Satisfaction guaranteed
or money refunded.
BROOKS BODAT MFG. CO.
of iha Puilafm

Build It Yourseli

See Firast and Pay Afterwards

On lhe_ Egsy Payment Plan

A= R Get Ploneer Perfect

Frames now — finish

yvour boat In season
and pay as vou build.
That's the fair way
8 —the square way—
8l the Pioneer way.
£ e know that Plo-
28 neer Perfect Frames
are honestly made,
that they supply the
“hard part"” finished
complete and off your
mind.that theysave you
two-thirds the boatbuild-
ers' prices and nine-tenths
of freight charges—but you
don't know it—althongh yon
are entitled to—s0—We meet you more than half way
=—wa ask you to pay only part down—that is your guar-
antee that Ploneer Perfect Frames arc all we claim
and that you will be successful with them.

Pioneer Perfect Frames

include perfect parts, fitted, testod, set up complete by our
boathuilders. then knocked down for shipment—you have
meraly toreasomble them—onl ¥y common tools o ed. Pat-
terns and instroctions for finishing absolutely free with
frames. Or,ifyouwanttobuild your boat mmpll:w.iut aeetof
Pioneer Guaranteed Patterns—Try them J0 Days

If they are not all we elaim, simple, easy to follow and
thoroughly practical, just return them and get your money
back without guestion, Btart now—buaild your boat in yoor
spare hours belore spring.

Ol gizal=rs Erflam Hailding
3708 Ship St., Saginaw, Mich., U. 5. A. |

STRONG, FINE MODELS. ELEGANT DURAELE FINTSH.

““They are all that & good canoe should he.”” THE CHEAPEST
GOOD CANOE EVER BUILT. Write at once for prices and catalog.

WOLVERINE CANOE CO., 17 E. Congress St DETROIT, MICRIGAN
eeec

Best of Cedar Cance for $20.00. We sell direct,
you on a canoe. ANl canoes cedar and copper

we make all slzes and styles, also power cADOES. rite
for free catalogue giving prices with retallers’ profit cnt out.
We are the largest manufacturers of eances in the world.
DETROIT BOAT 00.. 156 Bellavoe Ave., Detroit, Mich.

Write today for free booklet, or send 20e for v 100-page Bx12 book
on bostbailding. Prices, deseriplions and 300 illustrations of 40 siyles
of bonts yoa ean build, engines, fittings, ete., and other practical in-
formation. _Your quarter back if you're not more than satisfied.

Boat & Pattern Co. Wharf94, Bay City, Mich.

MAKE A MOTOR BOAT OF
ANY BOAT IN 5 MINUTES |

Here's a little 2 h. p. marine
motor (40 1ba, completa) that you
ean attach to the stern post of
your boat In 6 minutes without
any tools. Drives an 18-fi. row
boat 7 miles per honr (rung 8
hours on one gallon gasoline).
Can ba detached from boat just
as quickly and stored In box in
whirh it 18 carried. Simplest
motor made—does not get out
of order, |
Write for catalog with fall
e e ey descriplion and price.
WATERMAN MARINE MOTOR CO.
1507 Fort St. West, Detroit, Mich. .l
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Forvidn MECHANICGS ADVELRTISING SECGITON

., WHY NOT

BUY AT WHOLESALE PRICES?

AND SAVE MONEY ON EVERYTHING. — Do o e e et

Mustrated, describad mrloed in our Big New Catalowue No, U8,

It contains o larger ty of mechanice’ tools of all kin e at lower prices than heretofore
ghown in any calalogue ever published. No mechanic can afford to be without this up-tu-Late
Buyer's Guide, for wa sell at wholesals prices In small gnantities as well as largs,

Opposite each arficle In the catalogoe is the low price at which we se | it, the Lowest
Price for which it can be boaght in any stuere, blg or little, in this or any country on the gloha,

Yon will epend hours of Interest over ita pages; you will marvel at «he wonderfol variecy, all

complata In oae blg book.
who ssk for it in

m . ney.

Fxpress rates, and a square deal every time. We gunarantes satisfactio
We also guarantee safe dellvery of all goods erdered of us.

WHITE, VAN GLAHN & CO., : : :

The Oldest Mail Order House in America, Established 1515,

It makes boying pleasant as well as profitable, no matter vhero
you live. This uulngr':?th.mm us $1.00 to print, but {8 sent postpalid Free of Charge to all

and u-elul articles glven away FREE., Also our Gr.oery

WRITE FOR frm%o_n*v'_ We will send yon our Preminum List, contalning 100 valuable
w

List, showing how you can save one-third on your living expenses,
SELL 'EL[*BLE ad00DS ONLY.— Buyof u+ and secure Best Goods at Lowest

Frices; Prompt Shipments, Low Freight and
n or refand yoar

30 Chatham Square
New York City.

ik

A '

Diamonds on Credit
20%a Down, 10%0c A Meonth
Only Diamonds of striking brilliance,
pure  color; . perfect ‘cut and polish
are sold by Lyon (& Co. Every gem
is-guaranteed and may be exchanged
any time at full value. By importing
Diamonds in. the rough we save the
enormous ‘duties imposed on polished
atones. - We import, cut, polish, and sell
at-wholesale prices, on terms of credit,
Thissaves you middlemen’s profits. * [If
your dealer cdh duplicate at our price
the diamond you choose, we will take
it back and refund .your money. Our
Illustrated Catalogueis richin diamond

information. Write for number 3

ESTABLISHED 1843

J. M. LYON & CO.

Ti=T3 Massau St., New York

SLIDING FURNITURE SHOES

Do not wear holes in carpets nor serateh floora as
casters do, Write today for particulars and OQFFER
TO AGENTS.

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

- fimonlals from peopls who
At are using them. 16-18-21-25 and 30
fonters at proportionate prices. Boals and engines guar-

antéed ons year, . Shipment made the day we recelve order.

Motor the simplest made, starts without eranking, anyone

can operate them. We are the largest bullders of pleas-

ure bosts In the world and sell direet to nser. | Free catalog.

TETEROATTE BOAR 11 Taffarson Awe  Detroft. Mickh.

w1
=

EMALL DISTILLERIES COBT $200,—Frum the best in-
furmtion we have been able to secure the inference has
been that it would not be profitable o manpufacture de-
natured aleobol In a small way. That there are as many
as 1,000 distillerles In the ecouitey whose dally capacity la
less than 30 gal. each, will cause surprise. This is what
luternnl-Revenue Commissioner Yerkes says:

“Havlng absulutely pothing to base an estimate wpon, It
Is mot sible for me to make an estlmate as to the guan-

ﬂ. denatured alcohol that will be consumed in that
No formal applications have as vet been made by
distillerles for appruval of denaturlng bonded warehoused.
Such applications could not be filed for the reason that the
proper blanks have not a8 yet been placed in the hands
Gf collectors. At present there are forty distilleries in the
United States manufacturing what might be termed com-
werclal alevbol, '’

In replf to & critleiem of the Inaw on the ground that
regular distlllerles only ean engage Iin the manufactire of
denatured aleobol, enabling the whisky
practically a monopoly, Mr. Yerkes said:

“This office knows of no process by which aleohol ean
be manufactured except by distillation, and as regular dis-
tillerles are the only klod recognized by the law, aleohol
manufactured under the supervision of this department
must be manofactured at regular distilleries. There ara
absolutely no limiltatlons as to the size of a distillery that
can be operated under the law. There are over 1,000
distilleries in operation now, st each of which the dally
Bgﬂ"lt producing capacity is lesa tham 30 gal. Muany of
these were set up on an outlay of less than $200, So far
as the Internal-revenue laws are econcerned, elther in
theary of practlee, the samallest and crudest distillery can
produce aleobol, If a8 a busipess proposition it 1s deemed
advigsable to do so. The small distillerles have always
been treated by this department with the same consldera-
tlon as the larger ones. .

“If a farmer or other person deslres to go Into the busl-
ness of manufacturing denatured aleohol, at a plant how-
ever small, he will be required to construet his plant In
the manner prescribed by the general laws and regolatlons.
He will be required to glve a bond, the effect of which Is
to prevent him from defranding the government of the
tax on any distilled spirits produced by him. He will be
requlred to establish a distillery warehouse; to deposit
the spirits produced by him In thiz warehouse; to estab-
Hizh a denaturlng bonded warehonse, and fto tax pay or
denature, just as he may wish, the aleohol prodoced by
him. Al of th¥s will be done nnder governmental super-
vislon, but the government pays for this supervislon. The

{Continued on page 552)

trust to secure

™ , every time you need a little sol- g
dering dene. DO IT YOURSELF.
Our little book ‘'Brazing and Sol=

dering’’ gives you all the in=
nAI-L THE foermation you need. Cut
the Plumber's bill out.
25 cts. postpal

d
THE DERRY-COLLARD €O,
109 Liberty St., Room 1008, New York

PLUMBER

MONEY MADE EASILY

Good Agents find it casy making & comfortable income selling
s PHOTO

F KNIVES of

ol Y QUALITY

Blades nra forged from razor steel. Every knife is guaranteed.
Wa Ilﬂ‘?-nnr hotn, namas or emblem under transparent handle.
EIC[I.TSI E '.I'FEHIT{!H.! T AGENTS.

Write us for terms and pholos of sample case foday.

PR LS ek B b o - e e



For An Extra Palrof

7 TROUSERS

Made to Order from
Same Cloth
as Sult and
a Stylish

mila:e?tults Are Hadam
from patterns of wool
worsted cloths, gntnnd tallored to
fit perfectly at $10, $12, $14 and
lg:ﬂ They are superior in guality,
ring and fit to those made by
other firms at double the price. Our
talloring Is cut after the well known
Fifth Avanm fashions, which are sa-
g:;inrtu all. I.et'uumnd rnn our la-

will bunndermufimﬂ mm
nnleéss you are well

The Fifth Avenue Tallors,
559 Eesmer Bldg , Chicage, T
mwmﬂmmmm

“We Analyze Everything”

EXPERT WORK AND MANUFACTURING
PROBLEMS A SPECIALTY

The Bryant-Miner Laboratories

355=357 Dearborn Street CHICAGO

Plumbing Supplies

Direct to the Consumer at
Wholesale Prices

We can furnish you anything
deslred in plumbing material.
Bend us a list of your wants
and we will at once convince
you. Our stoek s always com-
plete with latest designs, high
grade material. Large or small orders receive prompl
attention. ¥ou can also save the plumber's profil.

Steel Roofing, $1.50 for 100 sq. feet

At thig price we furnish our No.
16 flat steel roofing, each sheet 24 x
24 1n. Corrugated sheets 22 x 24 1in.,
$1.76 ; at 25 cents additional we fur-
nish sheets 6, 7 and 8 feet long.

Brick Sldmg, only-$1.95 for mo sq. feet

- I Just ths thing for stores,
:; i .—,..L houses, churches, hotels, barns,
Eq anely etc. Easily put on. Made of

= |77 seml-hardened steel, looks like
= brick, decreases fire llability, All
= roofing palnted red on both sides.
Wa earry pipe, fittings, valves, nails, radiators, heaters,
ete. Write for frea lllustrated catalog No. 85

Central Machinery @& Supply Co.
547-559 STATE STREET CHICAGO, ILL.

WILLIAMS

VENTILATING
WINDOW-SASH

.| FASTENERS

Insures summer time comfort and safety from
intruders. Ventilates window from top or bot-
tom, or bath, Impossible toopen window from
uu?:.nie when adjusted for wentilation. Anyone
l can attach, Ask your Hardware dealer for
W Williams® Ventrlating Windomw mﬁFﬂu:n:r,
or send o cents for prepaid sample. Write on
letterhead, which shows you are either archi-
tect or contractor, and we will send sample free,

WILLIAMY H.'ETJ!.I. STAMPING CO,
326 Baboock Bt,,
Buffalo, N. Y.

e

AT WHOLESALE

| Ifyonneed anything in myline,
lndrishtu . ¥ I

Save Money

AN on every article, write for my free

Mustrated Catalog, Bhipments

] I p:ué:llﬁiiua%lu I.’hulil MSI‘T ftﬂ;n-

e pleta g of new lal pattarn

9 goods, Small orders are as care-
mhmﬂ]m as large ones.

B. P. KAROL, 235 W. Harrison St., Chicago, Il

Please Mention Popular Mechanics
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Make
Your Money
EEARN MONEY

Iortunes are belng made by those who know how,
when and where to invest.

We have learned through years of experience (o
know a good investment.

Any enterprise having a large demand for products
of Its kind seldom falls to suceeed and make big
money for the stockholders,

P'roviding, the company g organized right, has
good management and hopest men in control.

Under these favorable conditions, If you can buy
gtock im a company at a low price, while they are
building up the business, you are almost sure to
make good money.

We offer an exceptional opportunity right now In
the Kansas Co-operative Refining Co., of Chanute,
Kansas.

It 1z a strictly independent and co-operative enter-
prise and when the refinery lIs fully completed it is
expected to be one of the largest and most modern
refineries in the Southwest.

The refinery I8 partially completed. The ecom-
pany has been refining and shipping oil for the past
two monthsz, and can only begin to fill its ordera.

The enormous demand 18 forcing the work of
enlargement. Money is needed at once to do this
and buy more tank cars,

In order to do this with the least possible delay,
we have decided to offer a small allotment of shares
at 15 cents, although the price ought to be 50 cents
or over right now.

Buy This Stock Now at
15 Cents a Share.

PAR VALUE, $1,00.

It should prove the banner investment of your life.
Installment payvments, T desired.

No other bnsiness in the world, in my opinlon,
ghows such enormous profits and at the same time
such almost absolute safety, as the oil refining busi-
ness.

You can buy this stock now at such & very low
price that your chances are good to make a profit
of at least 500 to 100 per cent within a very short
time, and we honestly belleve that within a reason-
able time you will see this stock selling at a price
that will show a profit of 400 to 500 per cent.

It will pay you to Iovestigate this money making
enfterprize.

Hend at once for large illustrated descriptive book
showing improvements and giving full detailed Infor-
mation.

We will also send wou & large panoramle pleture
of the refinery made from actual photographs taken
on the spot. Address,

J. D. MEIDINGER, Secy.
461 Gaff Building CHICAGO, ILL.

35,000 MEN WILL BE EMPLOYED AT

MONTHLY G ARY PAYMENTS

THE GREAT STEEL CITY

APPERSON & VALLETTE, Agents
8 DEARBORN STREET CHICAGO

Gary will ba one of the mannfacturing centars of the world.
Beat business and residence lots $125 to §500,

Star Spraying Machines

For Whitewashing, Painting,
Sprlylng of Insecticides,
‘GI. Ltci

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

STAR BRASS WORKS, sele masstsctarers

12-14 S. Jefferson St., CHICAGOD

ADVERTISING SECTION

| ~ 1 Will Make You

Prosperous

If you ara honest sand ambitions writea me
today. No matter whora you live of what

yolf occupation 1 will teach yom ths Real
Estats businnss by mail, appaint you Special
¥ Ropreseniativeof my Company in your town,

& mlarl youl In & |1m!|1r.:.h':-.- bustness of your own
nnd hel make big money alonea, Unusnal

y apportanity fer mea wiihont eaplial 10 berame
4 Independent for e, Valuable book and fall par-
P Heulars free. Wrils today. Address nearcst ollice.

NATIONAL CO-OPERATIYE REALTY COMPANY

1181 Athanasum Bullding. CHIGAQO
1181 Maryland Bidg. Washington, D,C.,

Edw. B. Marden,Pres

MOVING PICTURE MACHINES

Youn Can Make
BIG MONEY

Entertaining the Publie.

Nothing affords betler oppor-
tunities for mem wiih wsuall
capital. We start you, fuornish-

Ing com ouitfits and explicit
instru st & surprisingly
low cosi.

comprising the regular theatrs and lecture circolt, alsolocal flelds in Chorches,
FPublie Bchools, Lodges and General Pablie Gatherings. Owr Enferiainment
Supply Ceialegue and spocial offer fully explains everyihing. Sent Free,

CHICAGO PROJECTING CO., 225 Dearborn Street, Dept. 4 Chicago.

(Continued from page 550.)
manufacturer of aleobol doeg not bear one cent of It
There ia no objection to a farmer manufacturing hiz alechol
in *his back yard® provided he wants to establish a dis-
tillery there. If you will take the trouble to investigate
you will find, In my opinion, that the laws and regulations
relating to the manofacture of alcohol in Germany do not
differ to any great extent from the laws and regulations
in this ecountry.”™

—.—-—.*——-—

THOUGHT HE WAS SMOEKE INSPECTOR.—The fol-
lowing experience ig related in Power by a young englneer
who was making a study of foels. In the course of his
investigations he wandered Into a power plant In Cleveland,
and this is what he went up against:

“An' ye'r one of the new bateh o' young fellers that's
drawin' a fat Ea,r fer pokin' Fer nose into others® busi-
ness? Do ye think I'm makin® smoke fer the fun of It?
It was only yesterday that ome of the old crowd was hire,
an” I told him, and ye can smoke it in ver pipe, too, ‘If
e want  smokeless firin', jist bring on yer steamless
ngin.” Then the chump begin to talk about the British
terminal unfrks that was golog up the stack doin® no
good to anybody, bnt makin’ everybody swearln' mad.
Men he says to me, ‘Tigt let some wind in above the
grates, and ye won't make any smoke—anyhow, not muoch.*

- An' I =aye to him, ‘An" ye'll see the pinter on the fo

clock goln' back from the 150 mark without beln' told,
{Continued on page 585.)

namo - Motor $3.50

A Dyname and Metor in One]
! ) Inmpa  easlly; hnrlperm Induction mlﬂ

. AS a motor will operats

:gﬂenfcﬂl‘:mhinu. Jewelers' lathe, emery
ular saw, advertisi ices,

and other useful appliances iy et

New Model Motor, ﬂis'u, Eﬁhgn 20e,
A fine new motor at
ik I.::;g ata bargain. Bend stamp

ARROW ELECTRIC C0., 103 S. Canal SL., Chicags, it

=2 ELGIN,.WALTHAM

Vel g M) od Dacher Hampdem wecches, wwrranisd 80
arh ML A Teurs, dre the lowest. you by U6 will ot oot
ou & pent to axamine this

e AALIATY Z8UREE |
ety and

Ty
- e l'ﬂ!ﬂﬂ-ﬁh‘h_b
o flllad wateh, warranisd to m
keep Lts polor, siem wind and stem set, Bited with
.

offios, If ad represented pay expresiigend
eharpes nad

Lr:'pﬂid prios 38, G sad ex

il yours. Mentlen whish werks yon prefer nmld
If you wani Gemis or Ladies # Address

L=
225 Dearborn Bi., Chlcago, LI,

., FATTLEBEFL
Bad, I
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SAVE 1/3 NOW

Every new sky-scraper, factory, power-plant, increases the demand for trained
electricians. In this age of electric elevators, trolley cars, the third rail sys-
tems for subways and elevated roads, the ever present telephone and tele-
graph, the man who is efficient cannot help but be successful.

The electric light has driven out the lamp and the gas plant, even in the most rural districts. The present day farm
house is not complete without its telephone. The big rallways’ system are substituting electricity for steam, even over
long distances. The inter-urban trolley service is developing to such an extent that sleeping cars and diners are now a
regular feature on many lines. A fortune awaits the man who perfects a storage battery for automobiles which will
run a car 100 to 150 miles without recharging.

Under these circumstances, with such opportunities open before you, do you think that you can make any mistake by
dﬂntmg a few hours a dn}r to the stud].r of cledﬁnily?

CYCLOPEDIA

APPLIED Ef.ETRICITY

AMONG THE =\ AMONG THE

CHAPTERS ; CHAPTERS
LYTLOPEDIA
4 af of '
—Magnetism — £D.  APPUED’,  APPLIED.  APPLIEN: & Qo
— Measurements — ACIT ;| FLTRIC m- fi ?:TTHFFJI'f nos and dMotors
— Wiring — : i . T ———-1;" ; — Power Station —
3 } > 1GHTING AL TR
—Direct Corrent Dyna- : % CIHUENTS: ' ' — Alternating Current

PO GRS

mos and Motors — Machinery —

— Electric Lighting— —Power Transmission
— Railway Power and
Lighting —

— Arc Lamp Develop-
ment—

=Telephone, including
Common Battery
System —

—Automatic Telephone
and Wireless Teleg-
raphy —

= Electrical Construe-
tion —

Five Handsome Volumes
Each Nearly One Foot High

Compiled from the most valuable instruction papers of the American School of Correspondence, The success which
the school has had in teaching thousands of electricians is in itself the best possible guarantee for the work, The vol-
umes contain the sssence of the most successful methods yet devigsed for the edocation of the busy workman., The
rules and formulas are in every case presented in a very simple manner, and every principle is illustrated with special
diagrams and practical examples, Merely to acquaint the public with the superiority of the Electrical Courses of the
American School of Correspondence, we offer the Cyelopedia at

Special $19.80 Price, lor 30 davs only
The set regularly sells for $30.00

A post eard or letter will bring the entire set (o you express prepaid.  Stody the work carefully and if satisfactory send
£2.00 within five days and pay £2.00 a month wontil the Special $19.80 Price is paid. If not adapted to your needs we
will send for the books at our expense upon notification.

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

American School of Correspondence

CHICAGO




WE CAM FiT You IN A FEWMONTHS BYMaIL
For A RESPONSIBLE PosITiON

DRAFTINGE

PAYING *2519* 50 AWEEK R NTI TR miz D A 0120 ol i 4. ] PO.Box.157-M. New york NY.

;
AMERICAN DRAFTING
s~ COMPANY, ¢~

Engineering

Complete and short conrses. Thoroughly equipped enginsering shopa.
EHOF WORK FROM THE BEGINNING., Short courses in Stonm and Elec-
trical Engineering. Expenses low. Accommodations the besk, School
all year, Hindents may enter any time, Correspondence steam and olec-
trical courses, Send for catalogue. Mention eourse in which interested.

HIGHLAND PARK COLLEGE. Des Moines, Ia.

Learn Watch Repairing
He & watchindker—you sn learn this profitable trady I
hy eorrespondence in & few weeks In your own homs
Gy tha Diedolma Chart System.  Afer you demplets
the courss vou wlll know n watch from A #to 2. You
wiil know just what the matter 1 and bow to repaly
one, When you graduate you will be & praoticald
watchmaker &od repalner asd competent to ALL
any poaithon.  Poeitions for our graduates.

Mgk for our Free ok, Tt cxplaing

our gyvism aod terms.

THE DeSELMS WATC A SCHOOL %
23 Porry St. ATTICA, INDIANA

MECHANICAL,
ELECIRICAL,
STEAM,

CIVIL,

S| FHOW CARD WRITING or LETTERING by mail and
4| gusrantes success. Ooly feld not overcrowded, My
insiruction is unoqoaled because practical, porsonal
and thorough. Ensy terms. Write or lnrge catalogog.

CHAS. J. ETRONG, Presidont.

DETROIT SCHOOL OF LETTERING

DEPT. PM. DETROIT, MICH.
*Oldest and Largost School of its Kind.™

THE\ your memory. Essy, inczpensive. 1ncreases
MEY D iy Income; gives resdy memory for faces, names,
EHEEEES\-.__.,/ boginess details, stodies, cunvarsa‘llnn;dlruiﬂpanﬂl,

public gpeaking, personality, Bend for Free Booklef,
Dickson Memory School, 705 I‘;.r!mha.ll Hall, icago

HOROLOGICAL DEPARTMENT |

BRADLEY POLYTECHNIC INSTITUTE
T el e 2 Formerly Parsons Horelogical Institate

FEORIA, ILLINOIS.

| LARGEST and BEST WATCH SCHOOL

; IN AMERICA
We teach Watch Work, Jewelry, Engraving,
Cleck Work, Opties. Tuition reasonable.
Board and rooms pear school st moderate
raies .
Bend for Catalog of Information.

High Grad
STUDY 5 ien by
LA_W Cngrnnﬁ?hntd;fcu

ree for the bar of any State. Improved

method of instroction, combining the Text-Book,

ure and Cuose k th Approved by

the bench and har. ¥ .

Post-Graduate nnd Business Law. Uniform rate

of taition. Write today for Catalogue.
F- Chicago Correspondence School of Law,
Reaper Block, Chlcage.

== S ———

How to Make a Paper Boat—How to Make a Barrel [
Boat—How to Make a Water Wheel—How to Make [
Your Own Fishing Tackle—Temporary Cam and |
How to Bolld 1 bem—I'ermanent Camps and How to |
Bulfld Them—FHow 1o Bulld an Imitation Btreet Car
Line—How to Make a Water Bleycle—How to Make
a Minlature Windmill—How to Build an Ice Boat—A
Nowvel Buorglar Alarm—A Mechanical Ventriloguist and
How to Make It—How to Make a Boot-Black Cabi-
net—Renewing Dry Batteries—How to Make Water
Motors—How to Make *“Antique’ Clocks from Up-to-
date Materials—Lettering a Clock Dial—How to Make
a Windmill of One or Two Horsepower—How to Make
a Trap for Rabhits, Rats and Mice—How to Make a
Emall Bearchlight—Eites of Many Kinds and How to
Make Them—Jug ¥ishing—How to Do Ornamental
Iron Work—Ornamental Metal Guards for Open Fire-
places—How to Make a Propelling Vehicle—How to
Make a Water Telescope—How to Make Paper Bal-
loons—How to Make a Hectograph—Useful Articles
and Orncments Made of Old Bileyele Parts—Devices
for Winter Eports, How to Make and Use Them—
Coasting Sleds, Chair 8leighs, Toboggan Blides and
Bkils—How to Make Rubber Stamps—How to Make
a Baggage Carrler for Blieyeles—A Water Candle-
gtick—Boy's Iland-Power Auto, How Made—How to
Make a Pair of Dumb-Bells—How to Rid Your Yard
of Cats—Iilow 1o Make an Easel—To Light a Gas-
light Without Matches—Things a Doy Can Make Out
of Old Bleycle Poarts—IZow to Make a Wind Pro-
peller—Photographing from a Captive Balloon—How
to Make a Simple Hurglar Alarm=—To Make a Rinder
for Popular Mechanice—IHow to Make a Hammock—
Electric Rat Exterminator—How to Make a Minlatore
Steam Turbine—Ilow to See Through Your Hand—
How to Make a Wood-Turning Lathe Out of an 014
Bewing Machine—How to Eemove Stalns from Marhle
—How 1o Make a Turbine Engine—IHow to Make a
Lead Cannon—How 1o Make a Wireless Telegraph
System—How to Make a Toy Battery Motor Lift a
10-1b. Welght—To Renew Old Dry Batterlee—Weather-
proofing for Tents—IIow to Make an Electrie Furnace
Eegulator—How to Make a Simple Fire Alarm—How
to Make a Bell Tent—Enamellng a Blevele Frame—
A Practical Camera for Fifty Cenits—How to Make
a Very Simple Turbine—Power of Small Colls for
Bending Wireless Messages—Ringing a Bell by Touch-
Ing a Gas Jet—How to Build an Electrlc Engine— ||
Novel Electric Motor—How to Make a Ballomobile—
How to Make 8 Novel Burglar Alarm—Simple X-Ray
Experiment—To Buolld a Merry-Go-Round—Another
Electrie Motor—Use for an 0ld Clock—To Make an
Electrle Plano—How to Make a Telegraph Instrument
and. Buzzer—How to Bnlld a Model
Boy Bullt a Complete Minfature Raflroad,

TIHENERY

Your Newsdealer will order it for you or sent
acht—How a 25 cents by the publishers, Popular Mechanics, 16
ington Street, Chicago.
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SWERICYCLE, CABINS, CAMPS, CLOCKS, FISH- . U
St NG TACKLE, KITES, IMITATION
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rorviAanh MELCHANIUS

" The Finest Pipe Tobacco Sent
Direct from Factory fo Smoker

This trial offer {8 to convince you who
tire of ordinary tobacco that after all
thers la rne that delights continunous-
ly. Thatone is

FRENCH'S MIXTURE

It comes to you direct from the maker with all
il exquisite original nroma and koown parity.
This insures you against substitation and :lrwcl
ouyg, stale l-'h'lﬂ:r tobacen, French's Mixtoare won g
“ire™ or “hite™ the tonpua, becavee It's a

Send 10 ceats superbor prodoct sclentifienlly handled and
In sllver or h]ilnrhilrl.. i';!r:i c]n:uil,rnlmjp;;-u“m ]_Tml nl-
wnvs in parfect eondition. Ve 8ell it di-
l“:l"r! 'i::ﬂ: rect fo Eavy :Ill-i'!I“l.'!lll"n:! profits.  We pub
those profits into improving quality, mak-
duch and ; ing ik Fightfully
ot “The ARISTOCRAT of SMOKING TOBACLO"
Light to you. | FRENCH TOBACCO CO.

Dept. 56 Statesville, N, C.

THREE MONTHS=--10 cfts.

Let us send yon a trinl subscription to oor finely illustrated
ins, ELECTRIOCIAN AND MECHANIC, Prac-
directions for all kinds of electrical and meckanical work.

P. M, Sampson Fuﬁlill'linl' Co., 6 Beacon 5t., Boston, Mass.

7
ACCURACY Yoot
LEMON MEASURING-CALIPER }

Meets the requirements of and exceads
the limits of all other calipers. Theanly

lnstrement for resching over and measoring lnside of

reinfoiced edges or heavy 1ims, Sold Direct—
Ask for Descripfion and Price.

THE WEST MFG. CO., Columbus, 0.
{ Note—If you have a Patented Article
to mangfacture, wrile us.)

GREATEST OF
] 18 TOO]S I 1 ALL 5CISSORS
KROTE VARIDUS UBES Tracing Wheel 18
1 Scigsers Clgar Box Upener 13
g Wire Cutter Cartridge Extract'r 11
4 Cigar Cutter Glass Broaker 15
3 Gaspipe T G asy Cutter 15
2 Buttonhole Sclssors Fen knife 13
Measure Hammer 13
Nall File ASNEXCFLLEST GIFT
ER:T- driver "W Fineevenly tempered steel,
aler bandsansly Rolshed, nick-
18 Sterecscope el plated, In mn.ﬂ
17 Ink Eraser Veather shenth. Postpald 1
l W. C. HOCKING & l'.!ll -y 152-4 Lake Bitas Chhz.l'ﬁ

(Continued from page 582.)
I do ag ye want me to, but I'l blvwe for the boss, an”
when he comes, yees ean do as yvees like!"

“When the WALLEEr COme in, he seen at onet what the
matter was, an’ he says (o the party that was lookin®
wige: *No, ¥e can’t do oothin® o the kind. We'r law-
abldin' 0. K. when min make the laws, but when Idlots
makes ‘em it's different. Jist tell yer folks we'll fight.
Goopd-mornin®." ""

THE ok HEADY " Diraughting Instrument com-

» il ey bines Compass, Protractor,
Rule, Sqmm.-, ete., @i Fu oee; and yoiu can carry it im your

vest pocket, Made of special grade of aluminum. Send
forit now, You need it Money retumed if you aren't

pleased.

: L ::,.'I-!-

AR A A AR AR AR,

BREADY MANUFACTURING COMPANY
604 Livingston Bldg. Rochester, N. ¥.

ALY L NG

SsECIIVN i1

CREIDT GIVEN
ToEVERYBODY

America's Great Original Housefurnishi Concern
will *-h p i:nc.‘-rl-a ..my place in the United Btﬁﬁ, giving
T R Ve im i credit that allows of your us-
- ing the goods while ing a

little now and then. %’t‘i
YOl Money on hmmfurnlah-
Ings which includes FURMTURE,
STOVES, CARPETS, RUGS, SEWING AND
WASHING MATHINES, TALKING MACHINES,

CROCKERY, SILYERWARE, ele,

'Dur GREAT BABY CARRIAGE
CATALOGUE

Ko. #J57"" FREE.

r(‘ ASK FOR IT.

=) Send Us $1.00
& Cash and

thip wyoa
this slejant; mas-
pive, Morria Chailr,
polid ook, pnlden
finich or maliogan
finish frnme; hig
roll armns,  earved

VICTOR TMhlrw ' fronk  apd - posis;

WMACHINE heary claw ot Das

haek velone solld enloe y o ror. - Teantifnll din=
o taf SATISFAL ||-'~. GUALR! 1~||| ) Ui MOXEY REFUKNDED,
Drder Chair No. Ja0o. Price . . 56 95
Pay $1.00 Cash, 75¢c. Monthly .
OUR GREAT CATALOGUE FREE for the asking. Remember
—it is the only caralogue published showing the exact reproduc-
tiom of goods direct from the articles. It also includes reproduce
tions of carpets and rugs in colors.  Send & pastal now; it's free.

STRAUS & SCHRAM, J 1057 35th Street, Chicage, Il

wao will

Gmw Mushrooms
or Blg and Quick Profits.

1 m give practical Instructlous
worthmany dollars toyon. Nomatier
what Euur oceupation fa or whera
located, get a thorough knowledge
of this paying business, Particulars
free, JACKSON MUSIHIEOOM FARM,
G248 N. Western Ave, Be1it, Chicago

EUGENE DIETZGEN COMPANY

181 Monroe Street, CHICAGO
119-121 W.234d Bt., NEW YORK

PREANE BANE

SAN FRANCISGO NEW ORLEANS

NMowt complete line of

Drawing Materials and
Surveying Instruments

Onr Rapid Printing Blue Print Paper has no equal.

The Celebrated Vandyke Solar Paper for Blue and
Black line printa. Bend for gample prints.

ALL BOODE WARRANTED

WRITE FOR OATALOG "'P'"—{18-pp, PROFUSBLY ILLURY' D,

KEUFFEL & ESSER COMPANY

OF NEW YORK

111 East MNMadison Street Chicago

DRAWING MATERIAI S
SURVEYING INSTRUMENTS

Write for particulars aboot our new [lechanics
Steel Tape Rule.
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in few
furnish free anywhere.

of experience and practic

Drawing $125 to $250 monthly require more than Schoolroom Knowledge.

As Chief Draftsman of Eng’g firm | know exactly the Quality and Quantity
al training you must have, and will prepare you
months home instructions for above paying positions, which |

3

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.

e S S st 10 LEARN BOOK-KEEPING

WIEN I WILL MAKE A FIRST-CLASS

BOOK-KEEPER vour ow Home

in ETX WEEKS for #1 OR REFUND MONEY ! Fair onough 7
Distance and experienca immaterinl, 1 find POSITIONS, too,
Evenvwnka®, Frxe, Flored pupil Felo 16 at B100 WeekLy.
Prenars I caw reack YOU, voo | Have 8,785 TESTIMONIALS,

BAVE THIS AND WRITE. A
J. H. GOODWIN, Expert Accountanl, ~ Wiy, NEW YORK,

LEARN WATGHMAKING

Rafined, profitable labor—Competent men always In demand. Wa teach it
'Ihn':m-'ulhlj in ns many months as [k formerly took years. Doea away with
tedious npprenticeship. Money earnod while stadying, Positions secured.
Send for eatalog,

ST. LOUIS WATCHMAKING SCHOOL, ST. LOUIS, MO.

!
l

A PROFITABLE

L E A R-N PROFESSION

W can fit you withln & months so can begin practicing one of th
most :lﬂt{ing and best paying :l'ﬂ"m i:g:nnwn. We jtz-m:h :Im:ht

anc-Therapy (ereatly superior to Usteopathy ) by mail. Si
learn, only Iud:.l'-:.ﬂnn DECESEATy. ur’ uates ::g]‘n ﬁj;:
Iplomas to uates. P rec and

to §20 per day.
rmmmundcdvby physiclanz, Course very lnexpensive. Work interest-

ing and elevating. Vast opportunities to graduates. Write for our
new prospectus.  It's free and full of valvable information. Amerfean
Bebool Mechanc-Therapy, 211 Northwestern University Bidg., Chieago

“HOW TO BE A

WATCHMAKER"™
Stone's School of Watchmaking
803 Globe Building,
ST. Fl.l.H-_. - MINN.

WATCHMAKER.

MECHANICAL DRAUGHTING

PRACTICAL WORKING DRAWINGS FOR SHOPS, DESIGNERS, INVENTORS
39 HENDRIX STREET, -

P. G, STEARNS, =

LEARNED BY ANY MAN Ot BOY AT HOME,
8mall cost Bend to-day 2c. stamp for particulars and proof.
0. A, Smith, Room 313, 2040 Knoxville Ave., Peoria, L.

A DA

and over is sarned by
our graduates after 2
to 3 months' Praectieal Instruction in
PLUMBING, FLASTERING,

BRICKLAYING OR ELECTRICAL TRADES

Free catalogue. Positions secured. Dept P
COYNE TRADE SCHOOLS

San Francisce

An Illustrator, Designer,
Mechanical, Architectural
? or Fhest Metal
! Draftsman. You ineur no ob-
lgation by writing now for
full informationaboutthe* Acme
Way" of teaching by mail, “Atit
! 8 years,” State which course

you prefer. You can qonlify at
home in spare time to sarn $25 a week. Men like Me-
Cutcheon, Hriggs, Davenport, Outcanlt, Kemble and others
earn 85,000 and upwards a year, We shape the conrse to
meat TOUR individoal needs; develop you to do the QRIGINAL waork
thst enablos artists to hold HIGH-SALARIED POSITIONS: GUARANTER
FROFICIENCY tosarnest studants and Ssctas Posirioss whan eompetent.

The Acme School of Drawing, 495 Acme Bldg., Kalamazoo, Mich.
Resident Instruction if preferred.

BR.OOKLYN, N. Y.

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

WRITE POPULAR MECHANICS
ARITHMETIC

SELF Plain, easlly nnderstond volume
for ALL who have not had the
T‘uu“T opportanity of learning this
subject thoroughly, or who

have forgotten what they once learned, 257
aged. Hegquires no teacher, Send G0¢.
stamps accepted) for this great book, In
cloth, - - Edition de Luxe, §1.00,

GEO. A, ZELLER BOOK CO.,
61 5. 4th St., 8t. Louls, Mo. Fst. 1870,

SPANGENBERGS

-1 PRACTICAL
ARITHMETIC
Self ‘Taudht

NGRAVING

“The Engraving School that Graduates Experts”

A fascinating, high-salaried and easily learned trade, tanght thorooghly
and practically by eorrespondence. We will teach the beginnar betier
#ograving by correspondencs than he can gain in yosrsof rigid Appren-
ticaship., Wa will improve the skill of sny sngraver oue hundred per
cant and make him master of the trade.  The demand for competent
sngravers far exceeds the supply. Send for hapdsome illustrated

prospoctus,

Page-Davis Schoo

_‘ D, 112, 80 Wahash Awa., Chicago
{ Dept. 112, 15 Toronto 5t., Toronts, Can_

LEARN TO DRAW for ncqu_ng:u sod magazines. Wo will tesch
you by correspondence, oldest and most thorough school in
tha world. Catalog sent free, Founded by F. HOLME.

BCHOOL OF ILLUSTRATION.

Dept, 107, #0 Wabash Ave, Chicago




Contains a dozen improvements upon the beautiful toned instruments hitherto

made, Sinee 1868, when our firm was established, the WING PIANO has been

admired for the sweet, pure tone produced even when played vigorously. The 1907 WING has so

far surpassed even the tine 1906 WING that it would not be recognized by an expert musician as

being from the same factory. We are willing to risk more dollars to prove this to you than it

would eost you to come to our factory and listem for yourself, even if you live in California.
Can we “etter show our faith and confidence ¥

Anywhere on Trial—Free

We the freight and other charges in advance—our funds—no money of our customers In advance, We place 1t in
the sam town in the United States just as frealy a2 we would in New York Clty. ‘There s absolutely no risk, expense or
annoyaoce. Yoo can try it in your hnme for X days, get the opinion of yoar real and dizinterested friends, can compare it
with others. Then if you do not wish to kesp It we will tuke 1t back, entirely at our expenssa. In this way you will not be
“talked into buying,” a8 you may have been some time to your lasting regret. Moreover, your friends and nelghbora will
not know on what terms or at what price you purchased. Agents disclose your buslness to make other sales. [(You know
how faet agents talk.) This, howevar, 18 of small Importanca compared to the beautiful, aweet tone yon get in THE 1907
WING PIANO. Even thesaving of many dollars i of less imporiancs. Any American home wants and DESERVES the
best and sweetest. You have it oply in THE 1907 WING FIANO,

Sold Direct from the Factory and in No Other Way

For this reason YOU S8AVE FROM £75 to $§00. The WING PLANO you buy at wholesala—atl the cost of
making—wlth only our wholesale profit added. THERE'S THE SAVING. .ﬁ.ﬁf‘.:!l& would have to be pald, If we
had them. Salesrooms wonld have to be rented If we had them. Loeal advertising would have to be dons
and pald for. All this would Increase the cost of the Plano, if we did it. By selling the Plano direet to you, wa
save you from £75 to $200. THE 1907 WING PIANO 1a in & class of its own and NEEDS no agent to talk for it.
Its own sweet tone sells it

IN 39 YEARS OVER 40,000 WING PIANOS

have bean manufactured and sold. They are recommended by thousands of satisfled purchasers In your State, and every
one of the United States, by seven governors of States, musical colleges and schools, prominent orchestra leaders, music
teachers and musicians, Uar book contalns names and addresses, arranged by States,

THE INSTRUMENTAL ATTACHMENT

enables any ordinary player to imliate periectly the tones of the MANDOLIN, GUITAR, HAKP, ZITHER, and BANJO.
Thie improvement |8 patented and can be had only in the Wing Plano.

WING PIANOS are made In oor own large factory—of choice materials throughout, by very experienced work-
men. This explains thelr great durabllity,

A guarantes for 12 years against any defect |s given with every WING PIAND, We take old Pianos and Organs in falr
exchange. Easy monthly payments |f desired.

The: We are one of the very few firms that have been in continuous business well toward a hall
1907 oéntury. We have been studying and learning every yvear of the full thirty-nine,
But the very recent discoveries of our Mr. Wing, Sentor, give THE 1007 WING T'LANO sueh
Wlng greatly inereased vibration that the silghtest toueh brings forth a surprising quantity of round-
Piano musicalsound. Evena young child—and before the first lesson—can produce this. They
therefore practice easily without fatigue and become players! THE 1907 WING PIANO
does not ﬂuim vigor or ltmng_m to make it respond. It is BUILT to be played u by hands as
delleate as thosws of CHILDREN, but has such a reserve of power and vibration that it charms
the adult planist also. Many pianos you see advertised are now built to be played upon by foot
power. Children do not become musicians on such pianos, but are worn ount in the vain
attempt. You and yours expect to live with your plano for a lifetime, You want its refining
influrnce npon your home, 1f it s heavy touched and dull of speech no one will learn to
lay it. THE 1807 WING PLANO will be sent free to prove that |t has more real life

WING
& SON

han any you have ever heard. 151-355
YOU NEED THIS BOOK West 13th Street
IF YOU INTESD TO BUY ANY PIANOG, & book which gives you the Information Kew York {'ﬂ-r
assed by experts, It talls nll about the diferent materials used, the way these

pq,l rtanre put together, what canses pianos to get out of repalr. Tt mnkaﬂ the selsc.
tion of a plano easy. Itis absolutely the only k of its kind ever publizshed, It
enntalns many large page<and lllustrations. If read carafully, it will make yon
& judge of plano quality. We send it free to anyons wishing to buy a plano.
Send to-day while you think of 1t; & postal jost giving your name
and address, nr srnd us the attached coupon, and the of infor-
mation; al=o full partirulars about the WING PIANO, with prices,
tarma o1 o nt, ete., will be ssatto you promptly by mall if
you think of baying.

Sendd to the nome and
addre: s written heloaw, the
bk of Complete Tnformation
ithout Pianox, also prices and
termea of payment on Wing Pinnos.

Pleagse Mention Popular Mechanica
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Automatic Temperature
Regulator

The hest device for controlling your
beating system. :
Even temperature at all times.

The American Slicing Machine

A BUSINESS NECESSITY

to any one selling or serving sliced mests. Thoosands of
them are in use, and thousands of users have written us
ising them. -

m}he r‘m:hine will eut any kind of boneless meat in any one
of 16 different thicknesses from 1-48 inch up.

Cuts to the extreme end, saving all waste, A boy can op-
erate it. 1t is practically everlasting. Cuts 20 per ceot more
glices from a given weight of meat than hand-slicing,

Time-5et
Altachment

For the Merchant

The sanitary method, greater bulk and “just right" slices
will increase trade while making & better profit on each sale.

For the Hotel, Cafe or Institution

The machine will make it possible to serve 20 per cent
more orders from the same weight of meat, with better sat-
isfaction, and at the same time economizes time, labor and
waste.

Write today for particulars and proof.

AMERICAN SLICING MACHINE COMPANY

806 Cambridge Block CHICAGO

Put in the coal and
it will do the rest.

i t alone is worth what we are asking for
thE:;::;t;:tih:lEr.lll will cheek the fire during the nf_‘h,t,
uotil such time as you may want it warmer in the morning.

SIMPLE—DURABLE—RELIABLE

TheChicago Heat Regulator Co.

Dept. P, Sulte 322, 40 Dearhorn St., Chicago

Five volumes. 2,500 pages. Fully indexed,
§ size of page Tx10 inches. Bound in three-
OCLOPE A quarters red morocco leather. Cver 2,000 full-

of " page plates, diagrams, sections, tables, for-
|L,FF£"|T|

T —— e

mul®, etc. Written by the foremost authorities
and especially prepared for Home Study, after
y a careful study of shop needs and conditions.
Each section tested by actual use for its prac-
tical value to the man who desires to know the
latest and best practice in shop and engine

' room. Complete sets of test questions in
every volume, thus combining the best features of a text-book and a reference work.

Now $19.80 : Regularly $30.00

Sent express prepaid, for five days free examinationf* you mention this paper. Send $2 and 32 a month until the
special price of 19,80 is paid, We send for them at®ur expense if not satisfactory.

The only reason we offer th: CYCLOPEDIA of ENGINEERING so cheaply is to interest the public in the extra-
ordinary advantages offered by the regular courses of the American School. A 200-page hand-book sent free on
2 request if you mention this paper.

PARTIAL LIST OF CONTENTS it R i bl e B

Principles of Heat — Chemistry— Boilers — Calorimeters— Steam Pumps— Hare oE

Elevators, Steam Engines—Valve Gears—The Sll‘:a.l_.‘:‘l Tur’piu&—ﬂultigarmiun Boller-Maker, }r_fachm:st. Tn:'.1l Maker,
—Gas and 0il Engines, Marine Engines—Locomotive Boilers and Engines— | Pattern-Maker, Sheet Metal Worker, Gas
Automobiles, Machine Shop Work — Ventilation — Heating — Mechanical Engineer, and persons coming in contact
Drawing—Air Compressors—Electric Machinery—Direct Current Motors, = to s PR v

Ricorria Wiring— Elsctrie Ball Wiring —Elestrie Lighting—Storage Batteries, | Grectiy orindirectly with machinery.

AMERICAN SCHOOL OF CORRESFPFONDENCE
CHICAGO




POPULAR MECHANICS ADVERTISING SECTION 580
IT PAYS BIG

FaTe T Ml]IIﬂII Pictures

EXFERIENCE NECESSARY ms our in-
R lt:m:uu Book and '*Business Buide™ teilsall.
We furnish Complete Outfits with Big Adver-
tieing Posters, e Humurous dramas brimful
of fun, travel, h!‘itDI'j.l' religion, temperance
:ﬁ:: and songs [llustrated, Oneman can doit,
stondshing ty in any locality f
& man witha mrlr-ﬂmi in Ehl;lrh;: 9 o,
?JET:L hngse; lml%-mﬂa“;' I'.I:neh'l.'!l.‘!!- etc,
ovar por t. Others (b L I] ]R\"
and“' iy rnhﬂ.‘l' It's ﬂs)‘amwr“c to us v i FA TO You
we'll tell you how. talogue fres Li o ! By Mail
: on Easy Payments
Amusement Supply Co., 471 Chemical Bank Building, L'hleago g - * b
= § M No securily required—No publicity

IMPROVED w - ] Every transaction strictly confldential

L R | B Buy stylish high-grade Suits,

UHEH 1 SEE SA ' 5 W Topcoats, Raincoats and Trou-
PATIMERS AtubT L/Bo% e DI CEMBEN /505 Wi ! sers for men.

muaamsen  FOR HOUSE USE THE YEAR ROUND v ' Smart Suits and Raincoats for

THE NEWEST AND MOST ATTRACTIVE i
AMUSER AND HEALTHFUL EXERCISER G young men, ages 14 to 20.

FOR CHILDREN Ll o N When :uljrhﬂr from o l?:jlf direct from
ISR the Fnctory. ou eava the middleman’s pro-
STANDS UN1OUE |- ft.  You get high-grads np-lo-date clothing st

WRITE TC-DAY FOR CIRCULAR ;
lowest cash store prices, and you pay in small
EDOWIN D.SMITH. d  convenient payments that you will never miss.

REDEPT 241 FOURTH AVE. PITTSBURGPA $ E A WEEK
The Sun Never Sets = PAYMENTS

WHERE THE We trust any worthy person any-

BBILLII"T lllp B“n"s where in the United States. Satis-

faction guaranieed on every sale,
and no other light is balf so good or cheap.
lt‘a economy to use them—a sahving of 50 Lo
crat over any other artiiieial
ughE"which is demonstrated by the
many thousands in use all over ma
world for tha list nine years. Write for
P. M. catalogue; it tells all about them
and our systems.
BRILLIANT GAS LAMF 0©O.
42 sState Bt., Chiecago, 111,

bé b} HOME
= ‘NULITE STORE
UA.POFI LAMPS STﬂEEﬁE‘ r2 Art Panels 50(:

Exquisite India tint prints, Size 7 x 10-
Theseenlrancing

Wa nre l_w||:¢ ovar the largest Credit Clothicrs in the world.
Wa operate 72 slores in ithe priscipal Cities and have over
500 000 enstomers on our books,

Send to-day for froe samples of Spring styles and price list.
In writing state whether samples of Saits, Topcosts, Kaincosts
or Trousers are desired, and whether for 1:I.il.'| or youth—THIS
15 IMPORTANT

Commercial rating one million dollars.

MENTER & ROSENBLOOM CO.
16 St. Paul Street Rochester, N. Y.

“B- manufactura Table oining

aﬂmpga all Ll:.jl:% B.Eh%idn- A Money
ers ro and Stroet Lamp and Systems.

'Ih:} Largest Line on the Market, Write for ETudIES of the Humln

our Free Catalogue and Prices, Form Divine

CHICAGO SOLAR LIGHT €0., Dept. €. CHICAGO o ure real gems_the Most Exquisite

ONE. DOLLAR with 50 11611k IBIApLre of ohes boses

§ fll=

;;I;rrr-tl?f;o:r:f.n rrT:..ﬂur::::::r ::::L-rrt.lr::a :&wl't:ur R or Money Urder. Send at once, Iﬂil iy, to
GORDON ART CO.

aver shown in one eollection. 'We sand the
in the price of the Electrs Ironclad Motor—1ilie tiful art pictures for only 50« coin, stamps
packed, 3% cuBees: wireless armature; one brush,

and will ru Lo th s of battery, /
PR gt s B i Sl - 28 PR P e
L H P. Gas Eogine and Fraoklin bi-watt Morioy returned if mot satisfled
dynamo, Booklot 8 free. Fre& Order ot ones wnd -.I-. will include an exira
PARSELL and WEED, 129 W. 31st St., New York Cit;rl 3 !?'l rey absolately free sod complimantary.
T E———

| STOP FALLING
HAIR P tare

There is but one way to tell the reason of baldness and falling
hair and that is by & microscopic examination of the hair. The par-
ticular disease with which your sealp is afflicted must be known be-
foreit enn beintelligently treated. The use of dandruff curesand
hair tonices, without knowing the specific eause of your disease, is like
taging medicine without knowing what you are tryving to cure. Send
a few fallen hairs from your combings to Prof. J. H. Austin, the
celebrated Bacteriologist, who will send you, absolutely free,a
disgnosis of your case, a booklet on eare of the hair and scalp, and &
sample box of the remedy which he will prepare specially for youw
Enclose 2:} ];lm.mge and write to-day.
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This Wonderful Little

VIBRATO

For Man, Woman and Child
Relieves All Suffering

Cures Diseases

7 Days’
Trial
Money Back
if Not

ambert Snyder Vibrator

When ¥you hurt yourself you instinetively rob the zpot. When your head aches you rub your temples. Why?
Because vibratlon Is Nature's own remedy, and rubbing is Nature's crode way of creating vibratlon and starting the
blood to golng. Disease is only another name for congestion. Where there Is disease or paln, there you will find
the blood congested and etagnant. There ean be no pain or disease where the red hlood flows In a rich and steady
siream. Good circulation means good health. Congested clrculation means disesse and paio.

THE LAMBERT SNYDER VIBRATOR

is the greatest medical discovery of the Twentieth Century, s a light, compact instrument, welghs twenty ounces,
can be operated by yourself with one hand by moving the steel head over the rigld steel rod, and can be placed in
contact with any rt of the body, and 1s ecapable of giving from 9000 to 15,000 vibrations per minute—100 times
more than js possible with the most expert master of massage.

It iz nature's own remedy developed and concentrated, and with one minuate's use sends the red blood rushing into
the congested parts, removing all disease and pain.

; Mo Drugs, Plasters or Elactricity, Simply Vibration.
Iion"t pour drogs Into your stomach for a pain in the koee or back; the trooble i3 not there,

There Is Only One Disease, Congestion. There Is Only One CURE, Circulation.

Btagnant water is Impure and breeds sickness and foul inseets; a rippling brook is always pure, clear, clean and
bealthy. Stagnation Is death. Vibration s life,

Endorsed by 6,000 Physiclans.

The Lambert Bnyder Vibrator 1z used and endorsed by more than #.000 physiclans becanse It 1s based on sclen- |
tiflc principles of health. It cures by removing the canse, forcing the red blood through the congested parts at

once, What It Does To Disease and Paln.

Rheumatiam, Beiatica, Lumbage, Gout, ete., are caused by urle acld In the blood in the form of urate of soda.
This acld, through poor circulatfon at some particular part, gets stopped on its way through the system, and, con-
gregating, causes paln. Apply the Vibrator to the spot and you will relleve the congestlon and get relief at once,
By using the Vibrator regularly yoor system Is toned up, so that your bLlood eivculsies freely and drives the acid
out through the pores of the skin.

Deafness, Head Noises, Ringing in the Ears, in most cuases, are caosed by the thickening of the inner membrane
throurh catarrh or colds. To cure this vibration is the only thing, as it I3 the only way to reach the loner ear drum
and loosen up the hard wax or forelgn matter, &0 sound may penetrate to the drum.

Btomach Trouble, Indigestion, Constipation, ete., are caused by the food not properly digesting; it lacks necessary
saliva and gastric juices, thus creating congestion fn the stomach: forming gases, causing pains, bad breath, ete.

Apply the Vibrator to the stomach; it settles the food down, veleases the gases, regulates the action and brings

about rellef Instantly.
THE [.AIBEB.TY ENYDER VIBRATOR will give marvelons results in the following cases:

Locomotor Ataxia, Neurasthenia, Toothache, Bprains, Bronchitis,
Paralysis, Goitre, Catarrh, Lameneas, Hay Fever,
Writer's Oramp, Weak Eyes, Headaches, Pleurisy, Piles,
Nervous Debility, Asthma, Insomnia, Varicoss Veins, Anemin,
Neuralgia, Earache, Weak Heart, Yaricocele,

and early stages of Eri.;ht'a Disease, and a large number too numercus to mention.

Development of the Bust.
An undeveloped bust I8 brought about by poor nourlshment, tight lacing, lack of exercise or ron-down health.
The blood not penetrating all these parts, soon allows the bust to become fat and lifeless. Apply the Vibrator a few
minutes each day, and your breast, peck and arms soon fill out and become firm, round and healthy, It forces the

bleod through the famished parts,
Read Our Generous Offer.

We, the makers and owners of the Lambert Snyder Health Vibrator, assure youn that it has cored tens of thon-
sands of people In the United States and many forelgn countries. We tell you that it has given relief and eventunal
cures In cases where the patient bas soffered for years and had been unable to obtaln even temporary rellef by other
means, We are go nbsolutely certain that oor Health Vibrator can help and heal you that we say to yon to-day;
Try our Vibeator for seven days. If it brings relief—if it cures you—if it does what we claim for it—keep it; if
not, send it back, and the trial will cost yom nothing. We would not dare to make this offer unless we knew our
Vibrator will do all we claim for It, and more,

FOR A LIMITED TIME we will sall our §5.00 Vibrator at §2.00
dellvered at our store, or mallad on rece!pnt of $2.35 post pald

rm Our-new book on vibration, fully llustrated. It tells yom what has and ls belng done by vibratlon. Ouor
book Is a plain, common-sense argument. Send for it to-day; it costg you nothing.

DON'T WAIT. DON'T S8UFFER.
LAMBERT SNYDER CO,, Dept. 61A, 41 West 24th Street, NEW YORK
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SAVE MONEY ON YOUR GLASSES

Buy Direct at Wholesale Prices

and get dealers’ profit. Our patented “Ocular-
seope,’” the only accurate eye tester, Insures
perfectfit, Sent FREE with illustrated catalog
of aye glasses and spectacles.
Special Offer—Wa will mail FREE & book
of cheamically prepared tissus
aper for cleaning your glasses
or 2 cent slamp to
pay postage.

EEND TODAY

GRAND RAPIDS W -
WHOLESALE OPTICIAN

50% Houseman Building Grand Rapids, Mich,
VWildest and Largest Brelusive Maiil; der
(plical House in the World,

THE VACUUM CAP CURES BALDNESS

.60 DAYS' TRIAL

Thousands cared. Our MODE RN VACUUM CAP wozw
vsep & FEW MINUTES EACH DAY draws the blood to
the sealp msnd forces the hair into new hulthly

rowth, eures baldness and stops the hair from fall-
ng out  Curss Dandruff. Harmless and healthfol.
We sand it to you on tirial. We only want pay if yoo
are pleased. lsnobthis faiz ¥ Weite for fres booklet.

THE NODERN VACUUM CyPCO.

s SHAVE YOURSELF ?

Then get & brush, the halrs of which will never come out.
Our new EVYERLASTING SHAVING BRUSH has the halrs
ecemented and set in an aluminum ferrule by our patent
process; puaranteed perfect for three yearr.,
A new brush free if a single hair comes outl,

SPEGIAL: To Introduce our catalog of razors and
supplics for home shaving, we offer this The brosh for 2 5 F

Complete catalog on heme= shaving FREE,
HOME BARBER SUPPLY CO., 233 E.Madison St Chicago

Do You Want to Hear

the eonversation of your friends—
music—singing 7 Are you **hard of
hearing” and denled these pleasures?
If you are not totally deaf—nor born
deaf—your hopes may revive, becianse
relief 13 at hand. The Way Ear Drums
(which 1 invented and protect by pat-
ents in the U, 8., also in forelgn coun-
tries) gave me perfeet hearing after
o5 years of deafness, Th H? will help

on, If you have tried other ear
HTI]II:I.H withont snecess, do not infer
that mine will also fall. Way Ear
Drums are entirely different from any
other on the market. They are in-
visible, do not hurt, will not collapse
in the ear and are so sensitive that they catch the faintest
sounds. Easily placed. Write me today the cause of your

AT R kR YAF A XY Evin AL A daamdlas A Thiatersitd tah

I ol e
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Writeatonce
CURE YOURSELF BY

ELECTRICITY

IF YOU SUFFER

from Rheumatism, Neuralgia. Constipation, Ner-
vousness, Headache, Stomach Trouble or any other
disease, I will send you a battery on ten dayvs' trial.

MY VALUABLE NEW BOOK FREE
to il who write, Explains how my wonderful inexpensive
batteries cure you in

our own home. Tella E

ow Electricity treats "
dizense by ﬁtrli!nz the SR~
root. How It removes -
the canse, then curesthe
disease to stay cured
How It ballds up and
nourishes wasted tissue.
1t talls how 1 gend a bat-
tery without a cent In
wdvance and allow ten
du{n free trianl, Write
today for this valuable . "9 N R - -

book, I will aend it frea. Ll P
DETROIT MEDICAL BATTERY CD,, E, C. Harkness, Gen'] Manager
DPetrolt, Michigan

bBTE Majestic Bullding = -

e
AT L

')

10000

N7 A YEAR IN THE
REAL ESTATE BUSINESS

WF‘.« will teach you by mail the Real Estate, General
Brokerage & Insurance Business and appoint you

SPECIAL REPRESENTATIVE

of the oldest and largest co-operative real estate and
brokerage company in America. Representatives are
making 83,000 to $10,000 a year without any investmeng
of capital. Excellent opportunities open to YOTU.
By our system you can malke money in a few
weeks without interfering with vour present oc-
cupation. Our co-operative departmentl will
give vou more choice, salable property to .,;a-
handle than any other institution in the

world, Tear off the coupon — write FREE
name and adéjres.s n.tl_'ld mail to us and COUPON
we will send vou free a 62-page

book and tell you how vou can The Cross
get a thorough commercial law L) Co.

course free. & €9 Heaper Blk.

Chicago
The C",“F‘ Company +% pioas0 mail without cost
is the original real es- rﬁ" to me your &2page book
tate school and is _§+ and tell me how I can get a
connected with no ﬁ:ﬂ' full commercia' law course frea.
other concern of

similar nams,

Mail
coupon
today

.g“‘ HOIG .o casnis-cnrsss spans

EEaEEmmmEEE 5 8§

Address...... .. P,

Yoo peed not elip coupon §f you write & mrniiﬁ
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CHAPLIN’'S IMP

FAR AHEAD
for smooth, easy work
and holding edge
will be

ADVERTISING SECTION

ROVED PLANES
% UPON YOUR REQUEST

P

we will send you with
our compliments, our
list book on modern-

YOUR VERDICT

ized tools, as well

our booklet, entitled:

We invite the

Severest Comparative Tests

@ “A ‘Plane’ Talk About A GOOD PLANE ”

TOWER & LYON CO., 97 Chambers St, N. Y. City

25c¢c.

ELECTRICITIY.
ginuers, comprisiog

BOOKS 25ec.

The study of, and its laws for be-
the laws of eleciric current gen-
eration and dow, OUhm'zs law, galvanism, magnetism,
induction, principles of dypames and motors, wiring,
with explanationg of simple mathematice as applied
to electrical caleulations. By N, H. Schneider. Wlith
656 original lustratlons and 6 tables, 25 cents, post-
pald.

DRY BATTERIES. A rpractical handbook on
deslgning, #lling and I'Iulsh'lug of dry batteries,
tables, for automobiles, gas engine, medical and coll
work, electric bells, alarms, telephones, experiments,
and all HUI‘IE'*** requiring a first-rate battery. Fully
illustrated with 30 origioal drawlngs. 25 cents, post-

paid. 5

ELECTRICAL CIRCUITE AND DIAGRAMS,
a selectlon of original up-to-date and practiceal dia-
grams for installing annunciatoers,

the
with

Belng

alarms, bells, elee-
tric gas lighting, telephones, electric power llght and
wirlng circuits, induction colls, ﬁ' engine :11tprs,
dynamos and motors, armature windings. By N,
Schnelder. 25 cents, postpald.
ELECTRIC BELLS AND ALABMS. How in install
them. By N. H. Schneider. Including batteries, wire
bells, barglar alarms,
fire alarms, thermostats,

and wirlng, ecirenits, pushes,
high and low water alarme,

annunciators, and the locating amd remedying of faulis.
With 68 orlgioal disgrams. 20 cents, postpaid,

MODERN FPRIMARY BATTERIES. Their construe-
thon. nse and maintenance, inecluding batterles for tele-
phones, telegraphs, motors, eleetric lghts, induction
rofla, and for all experimental work. Ry N. H.
Echneider. 94 pages, 55 lllostrations. The hest and
Iutlpst Amerlean book on the sabject. 25 cents, post-
paid.

EXPERIMENTING WITH INDUCTION COILB. H.
8. Norreie, author of “Induetion Colle and Coll Mak-
ing." A most instructive little bk, full of practical
and interesting experiments, fully explained in plain
language with numeroug hintz and soggestionz for even-

Ing entertalnments. Arranged  under  the following
headings: Introduction: The Handling of Ruhmkorff
Coll; Experiments with Sparks; Effects in  the

Varunm: Induction asnd Wireless Telegraphy.

With |

a6 ang’[nu] Mustrations. [In the press.] 25
st i,

ELECTRIC GAS LIGHTING. How to install electric
gas lgniting apparatues, Including the Jum gpark and
multiple systems for all purposes. Also the care and

cente,

selection of sultable batterles, wiring and repaira. By
H. 8. Norrle. 101 pages, 57 illustrations, paper. 25
cents, postpaid,

THE LOCOMOTIVE, slmply explained. A first In-

troddunetion to the study of the locomotive engine, their
dexigns, econstroction and erection, with a short eate-
chism, and 28 llostratlons. 25 cents, postpaid.
WOODWORE JOINTE, How to make and where to
nge them;  incloding mortise and temon joints, lap
Joluts, dovetall joints, glue jolnts and searfing jolots.
With chapter on clrenlar woodwork, revised and
enlarged edition, 101 pages, 178 illustrations. 25 cents,

tpea b,

8 L ELECTRICAL MEABURING INBTRU-
MENTS, describing the making and using of the dirf-
ferent instruments, fully illustrated. 2D cents, post-
paid.

HETA\L WORKING TOOLS AND THEIR USES, A
Handbonok for Young Engineers and Apprentices.
SEhows how to use simple tools required in metal work
ing and model maklng. 1Musirated. 25 cents, posi-

paid.
THE BLIDE VALVE. Simply explained for working
Hlustrated. 25 cents, postpaid

enginecrs.  Fuolly

DIAGRAM OF CORLIBE ENGINE. A large engrav-
ing giving a longlindinal section of the Corlizs engine
crlinder. showing relative positions of the pliston.
steam  valves, exhanst walves, and wrist plates when
ent-off takes place at 1 stroke for each 15 degrees of
the cirele.  With full partienlars. Reach-rodde  and

rock shafta. The elrele explained. Wrist platez and
ercentries.  Explanation of figures, ete. rinted on
heavy paper, size 13 in. x 10 In. 25 rent®. postpald.

INDUCTION COILB. A practieal handbook om the
eomstruction and nse of ghoek and spark colls, With 25
fMustrations. 25 eents, postpald.

JOINT WIPING. Practical hints for beginners in
plumhbing. Fully lnstrated. 25 cents, postpaid.

POPULAR MECHANICS
160 Washington St., CHICAGO

nical World
or part time,

Sell
Your
Services

NYasen YWaadtins

high clasa solicitors,
galesmen and ambitions
boys to represent the Tech-

able work. Prize contests, pull-
ing premiums,
gechemes to get the business,
Write for particalars today

TECHNICAL WORLD
M A GAZINE
Chicago, L.

Magazine whole
Good pay, agree-

new and original

Pasniilar Waakanidas
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@, The six o'clock whistle should mean more to you than the mere ending of another day. It means time for
yourself — spare time for self-improvement. You have chances to get a sound practical education that in your
father's tme was not even dreamed of. Instead of wasting your spare time use it to acquire knowledge that will
help you earn more money.

CYCLOPEDIA -« MODERN SHOP PRACTICE

offers the shop-worker, factory hand or machinist an exceptional opportunity to “*go ahead.” The young man who has
not chosen a trade or profession can study at home without losing a moment from regular duties and thus prepare for more
important work. The foreman, superintendent and factory owner will find in this really great work hundreds of plans,
methods and ideas to save time and money in the factory and shop. The Cyclopedia is compiled from representative
instruction papers of the American School of Correspondence. Thousands of sets have been sold —every set absolutely on
approval—and the universal verdict is so extremely favorable that merely as an advertisement for the School itself, we have
now decided to make what practically amounts to a

HALF PRICE OFFER

for the next 30 days. We believe this is the best way to demonstrate the superiority of the regular courses of the School .
A hand-book of 200 pages describing these 60 courses will be sent FREE on request.

$14.80 instead of $24.00

Sent express prepaid. If satisfactory, send $2.00 within five days and $2.00 a month until the
special price is paid; otherwise notify us to send for the books at our expense.

If you are a machinist, tool maker, blacksmith, foundryman, pattern maker, sheet metal worker,
draftsman, steam or gas-engine engineer, electrician, ete., this is yvour chance to GET AHEAD.

CONTENTS: : : ; FOUR MASSIVE VOLUMES
Machine Shop Work—The [ . bound in ¥ red mo-
Lathe—The Planer—The Mill- F RS e e . @ rocco leather, marbled

ing Machine—Tool Making—

W TLI?LDH M # edges, printed on finest
Thread-Cutting Dies—Drill Jigs ;

quality paper, titles and

(]

—Manufacture of Tron—Manu- MODERN DE MODE - ornaments gold
factare of Steel; Patiern Mak- SHOP .' ] # N SHOP

_PF-. 1{.*ILE RACTICE RACTICE

stamped on cover.
3,000 PAGES OF INSTRUCTION

ing —Machine Design—Metal-
lurgy—Foundry Work—Loam

Molding — Steel  Castings — including reviews and
Brass Work— Shop Manage-

i : i test questions for home
ment; Gas and Oil Engines— 3

Automobiles — Elevators—Con- FIVE VOLUMES study pury i
structionof Boilers—The Steam : 2,000 ENGRAVINGS
Engine—The Steam Turbine— NEARLY A FOOT HIGH .
isesiniot & Dynamo= _ illustrate every feature
Electric Machinery — Electric of the work.
Wirinff; Forging—Electric Howard Monroe Raymond, B. 5.
Welding—Sheet Metal Work- Dean, Armour Institute

| Tinsmithing — Mechanical § of Technalogy
Drawing—Mechanizm. EmiTor-18-CHIEF

—

AMERICAN SCHOOL OF CORRESPONDENCE, CHICAGO
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Our 3 to 4 H. P. Marine Engine turns a 16 in. 2 blade pro- I
peller 850 RPM. Only weighs 128 lbs. Judge the speed by

the model of your boat. We guarantee satisfaction. Complete
line up to and including 30 H. P. Send for our catalog and agency proposition.

Wonder Mfg. Co., 240 Tallman St., Syracuse, N. Y.

Send for
this 100
page
Catalogue
300

[llustrations
Free

Build a Boat

With our Perfect Paper Patterns
or KNOCKED-DOWN FRAMES

We TMuild all styles of plassure craft. Every pattern
we gell has bean thorougzbly proven a practical succsss.
Every Knocked- Idown F rame we gell has first bean
get up and passed the critical inspection of our expert
boat buflders. Wea leave no loop-hole for mistakes or
disappointments. Write today for our free Catalogue L

BAY CITY BOAT. MFG. CO.
Bay City, Mich., U. S.A,

2 MOTOR
BCLFLIC 1AL 18 Suﬁ%

ru.cnu] in all details and nicely
nizhed, fan is reamovable so motor

ma:r be used se .pa.ra.ml: We farnish

pulluy with ench. Wel

) extra grnu
headquartera for Hﬂ-

are (ut Prica

=8 erythingelectrical. Send forlarge
free catalog. Dealers wa ﬁl’w“

| v sar.mmmr: o

BUY A GOOD

(MISSOURI) ENGINE

It's cheaper in the end. (That's
what my customers #ay.) Myd H, P.
Engine drives 22 laonch. Price with
full lwanch outfit, shaft, propealler,
tank, batteries, enil, plping, ete. No
exiras. Everything I:.lrni&huﬂ: F110,

Bend for catalogue of 2 to 25 H, F.

H. LIPPERT, St. Louis, Mo.

FIGHTING THE SEA.—Molland i3 a country of wooden
piles and dikes. for the people are mrrmumlu fightlog
agalnst the encroachments of water. One building In Am-
sterdam rests on no fewer than 13,658 plles, though the
dikeg avound the town, which have been erected at enors
mous  expense, effectoally prevent any chanee of a fHood.
The streets of the flourkshing port of Rotterdam even are
frequently umder water in tle winter, and in some parts
of south Tolland the people are eu:u]mllwl to do thelr
shopping in boats,

When the Zuyder Zee breaks on to the Iand,
waide up to their koees along  the
village meet sll manner of fish,
fact that the Zoyder, with fts mud bottom, 2 lterally
crammed with finny tribes; and one anthority states that
it it were well scraped of all its fsh one year, it woald
be full apain the next.

The land of Holland 8 really of four distinet levels,
and from ten to twelve feet between the highest and the
lowest. To make the land dry. the water {8 pumped from
the lowest level to the one fmmediately above it, and so
on, untll the water has been returned again to the =ea.
A large nnmber of engineers are specially engaged to look
after the dikes, and no less a som than £2 500,000 iz ex-
pended every year in kKeeping these fortifications against
the sea in proper repair.

those who
streets of a  fAooded
This is explained by the

e B

NEW GRINDING COMFPOUND.—A new abrasive sgaid to
posacgs  unusoal gqualities has just been perfected. It s
made In wheele ranging from very small size for dentlsts
and jewelers up to large sizes, It iz claimed to be the
hardest, sharpest and most durable abrasive material
known. The wheels require no water, are non-heating, and
wli'll I:]m:rr. draw temper. The new product has been named
alundum.

1807 ERIE MOTORCYCLES, Cwyele Motors, Motorceyele
Attachments and Accessories is the title of an interesting
little eatalog published by the Motoreycle FEguipment and
Supply Co., New York., The book tellzs all about the
machines, from the princlples of construeilon to the eare
and method of operation. RKnocked down motoreycles, also
motorcycle casting sets are listed.

Eighteen exclusive fea-
tures are claifmed for this machlpe.

"KNIPE' Pat.

BALL BEARINGS

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

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

PRESSED STEEL MFG. CO., 515 The Bourse, Phila., Pa.

TEACH YOU TO EARN
$25 TO $100 A WEEK

Iy becoming a Chauffenr, SBalesman, Garage Manager or Designer,

through our Home Study Course, your future is assared,
Our instructors, the foramost exparts—our School, the
best equipped In the country., Write today for Free Prospectus.
at our blg Naw York School.

New York School of Automobile Engineers,

with prasent occupation.

if preferred, day or evening,

No interference

Personal Instruction

154 West 56th Street, N. Y. City
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Want'' and ""For Sale'" Ads. 3 cents per word payable
in advance. Replies may be sent to a number care
Popular Mechanics, and will be forwarded without extra
charge. In answering such let the number appear om
your envelope.

AUTOMORBILES.

AUTOMOBILE SCHOOL—Chleago School of Motor-
ing. Realizing the demand for tire repair shops and
the difficulty of learning all the detalls of vuleanlzing
and repairing tires, the Chicago School of Motoring
have engag the best tire expert in the Unlted
States as iostructor, For further Information inguire
Chicago School of Motoring, 264 Michigan Ave.,
(Chicago, 1L

WE UAN RAVE YOU MONEY on a slightly used or
gecond hand Automobile.  Dwesirable and popular ma-
chines of all kinds at less than 14 to 1-5 first cost.
Tell us what you want. The Starin Company, 72-7T4
Aain St., North Topawanda, N. Y.

AUTOMORBILE SCHOOL—Chicago School of Motor-
ing, 264 Michigan Ave, Chicago. The rellable school.
write for particalars.

FORR SALE—Locomobile Steam Runabout, in good
grder. Steam, Alr and Water Pump, Leather Top.
Hell cheap for cash. Wrlte for details If you mean
buslness. A bargain. Arthur W. Boothroyd, 42 Bay
View Terrace, Newburgh, N. Y.

FOR SALE—"White" steam runabout, in fine con-
dition ; Erice, $250, H. Mills, 2211 Lipscomb 8t
Ft. Worth, Texas.

FOR SALE—TWO-CYLINDER, five-passenger, side

entrance aunto, with top, $600.00. Two-cylinder, four-

genger rear cotrance auoto, $400.00. Fine order.
utts, Oxford, N. Y

COILS WOUND EXACTLY to your ideas. High
and low tenslon, ete. Write J. Kelly, 201 Paterson
st., Paterson, N. J

AUTO TIRES—Closing out New G & J Corrugated ;
smooth casings: 28x21L5, $10.50; (28x3, 16560 Penn.) ;
$0x21%, $10.75; 30x3, $18; 30x31l5, F19.85; H0x4,
B24 85 32x31G, $22.80: 32xd4, $25.55; 34x4, $2T.40;
d4x414, $30. Also have Inner tubes for the above
gizes. Springfield Auto Jacks, £1.50. Shipments .,
0. I, subject to examination If $2.50 Is enclosed with
order to cover transportation charges. Cash DBuyer
Auto Co., Springfield, Ohlo.

BARGAIN—Four-passenger, 10 H. P. Cadillac
Model A, just overhauled, now belng repainted, good
tires, $325. Cash or trade for lron lathe, Standard
make. Difference In eash or tools. Israelite House
of David, Benton Harbor, Mich.

096

SECOND-ITANXND MOTORCYCLES, motors and ac-
cessories bought or sold. What have you to offer or
what do you want? Motorcyele Equipment Co., 48
Lake, Hammondsport, N. X.

BUSINESS OPPORTUNITIES.

START A MIRROR FACTORY. This s the head-
line of our advertisement which has appeared in
evesy izsue of “'op"” for more than a year past. Hun-
dreds and hundreds purchased our instructions from
that advertisement on the guarantee
back If not pleased.' Not one asked for their money
back. WhyY Hecause we gave them information
waorth ten times the price asked. Look up our adver-
tisement in any back lssue, or send stamp fTor our
new illustrated ecircular telllng you all about this
money-making business, Patterson & Co., D-1, Mor-
gan MPark, 11l (Explanation: Morgan FPFark s a
suburb of Chicago.)

$25 TO %50 WEEKLY EASILY EARNED spare
time. A new business enterprise of assured success.
Nothing to sell; no capital reguired. We want one
person in every town., Write for detalls.
operative Co., Dept. M, Portland, AMe,

Uyour money

Cascn Co-

$15 A WEEK made in your own town selling lace
curtains. Wrlte for particulars. The J. H. Williams
Co. Ine,, 66 and 467 State 5t., Masonic Temple Blk.,
I'epartment 1131, Chicago, 111

“INVESTING FOR PROFIT is worth £10 a copy
to any man who Intends to Invest any money, how-
ever small, who has money invested nnprofitably, and
hasn't learned the art of investing for profit. It dem-
onstrates the real earning power of money, the knowl-
edge bankers hide from the masses; reveals the enor-
mous profits bankers make and shows how to make
the same profits: explaing HOW stupendous fortunes
are made and WHY they are made, how $1,000 grows
to 22000, To introdoce my magazine, write me
NOW, and I'll =send it 81X MONTHS FREE. Edltor
Gregory, 4238, 77 Jackson Roulevard, Chieago, II1.

ANYBODY CAN MAKE GOOD CUTS with my sim-
ple zine etching process; price $1; specimens and
]Imstlculats for stamp. T. M. Day, Box M, Windfall,
nd.

A FEW DOLLAHRS will start a prosperous mail
order business; we furnish catalogues and everything
necessary ; by our easy method faflure almost lm-
possible. Mlilburn-Hicks, 714 Pontiac Bldg., Chicago.

£1,000 IP'ERR YEAR at home, New Bil]}[l[% business.
Combination agency for prodocts of four large man-
ui'nctm;:ua}mm:erna. Write me. E. R. Hough, Johns-
town, N. Y.

' MOTORCYCLES

MOTORCYCLES—AIll best makes; neral agents
for “"Merkel," $165; “Yale," $1756; Curtiss 1l-cylinder,
290 2-eylinder, $276; Merkel motoreycle side de-
ivery cars, $260; maill orders promptly flled,
Terms, 26 per cent with order, balance C. 0. D,
Every machine thoroughly tested by our expert be-
fore shipping. You benefit by our long experience.
Remit mglle Erﬂﬂ‘-ﬁﬂ; '{Janltth drﬁﬁt pﬁ}'?hiil to
Whipple cle Co. "hipple, & Motoreyele Man,
260 %Eat }ra::liaan Elvd., Chicago.

MERREL M(lTuRt:Y[}LE*EprInF frame, spring
fork, luu% wheel base and positive gr E‘ control. Bimple
construction and highest efficiency. Every part bullt
and guaronteed by us.  Illostrated catalogue glving
complete detalls and prices sent free on  reguest.
Merkel Motor Co., 1110 26th Ave,, Milwaukee, Wis.

MOTOR CYCLE BUILDERS.—Get oar Motor Cycle
Crank Hanger with wide bracket made especlally for
ou. Write for full particulars. The A. & J. Mfg.
0., 168 W, Randolph 8t., Chleago, 111

FOR BALE—ARMAC, 3 H. 7. Motoreycle, In good
running order, $117.00. H. W. Beckman, 1321 I
Lyon ¥t., Des Molnes, Towa.

FOR BALE—EKester, 600 wvolt, 11 amperes, T4 [.
P. motor. Fine order. Marsh motor cycle ex. tire,
Iamp, hest offer. John L. Miller, Lincoln, III.

FIVE BlIG MONEY MARKING I'LANS, neatly print-
ed, worth $15, mailed for 26c. Write . 0. Box 272,
Dayton, 0O,

HOW TO START A I'ROFITABLE MAIL-ORDER
BUSINESS and magazine on a capltal of $2.00. Send
10¢ for full particulars. Samples. M. Dolsen Com-
pany. 1 Henry 8f., Brooklyn, N. ¥Y.

CANADA, THE LAND FOR BETTLERS AND IN-
VESTORS—8end for our FREE BOOK describing
Western Canada and the great opportunities for home-
seckers or those looking for safe and profitable In-
vestments. Our book proves by testimonials that
those who have bought land from us durlng last 10
years have reallzed o profit of from 50 per cent to
200 per eent on thelr money. With a ecapital of
£1,000,000.00, of which $780,000.00 is paid In, we
offer you every security and chance for Investigation.
Write today and ask for book 18. Haslam Land &
Investment Company, Regina, Canada,

CAPITALIST—To finance and promote the mana-
facture of several valuable inventions: half Interest;
exceplional  opportunity ; articulars, J. Fillmore
Cox. C. M. K., Lock Box 472. Newark. N. I.

OPMONTUNITIES IN CANADA—There's Independ-
ence and money in the rich soil of Western Canada,
Write for our free book, No, 9, “The IIumﬁlmllﬂ\‘nrs."
about lands and profits in the Great Canadian Wheat
Region. Prices low—terms ~ easy. SBaskatchewan
Itealty & Tmprovement Co., 2t. Paul, Minn,

MOTORCYCLE ENGINES—Build your own engine.
Write me for description of our 3 H. P. engine. Wil
send set of blue prints for 20¢ and stamp. Address
H. McCoy, Lock Box 34, Sandusky, Ohlo,

I MADE $30,000 in five years in the mall order
business : began small. Anyone can do the work at
home in spare time. Send for free booklet: tells how
to get started. Manager, Box 570-0, Lockport, N. X.



POPULAR MECHANICS

PATENTS FOR SALE

ADVERTISING SECTION

MACHINERY FOR SALE.

PATENTS S0LD ON COMMISSION. if youo
wish to buy or sell a patent write to E. L. Perkins,
Pregident Inventors’ Exchange, %4 Broad 8t., Boston,

Masa.

CHEAPEST AND SIMPLEST BAILS. Homething
entirely mew, useful to mines, ete. WIH sell patent
or on royalty. For further loformation and particu-
lars, Walter A. Zelch, P'ittsburg, I"a., General Delivery,

and =old by the American Commerce & Specialty Co.,
Incorporated, 95 Dearborn 85t., Chicago.

AIRSHII'S

All kinds gas balloons ; patent, portable
hydrogen generators. Apparatus boilt. Consulting
engineer.  Largest, most  reliable manufactory in
America, Operated 27 years. Carl K. Myers, Balloon
Farm, Frankfort, N. X,

FOR SALE—One 4 H. P. gasoline engloe, sair-
cooled, friction drive, good condition, $60. Made by
the Waltham Motor Car Co.  Write 5111 Popular
Mechanles for particulars.

FOR SALE—3 H. I Olds stationary engine, used
but o ghort time and in perfect condition, 865. E. G.
Olmstead, New hiledelphia, O,

ME. INVENTOR—We have a foundry and machine
shop. Send us your model or drawings for our low-
est prices.  Hall & Comer, Artica, Ohio.

PATENT FOR SALE, outright or on royalty:
wood-turner’'s tool and callper combined.  Address,
B. 8 W. 6326 Haverford Awve., I'hiladelphia, Pa.

PATENT FOR SALE—XNew Cigar-holder, for home,
office or travel. XNothing Ilke It on marvket. Dasic
vatent granted. Keeps clgars perfectly. Advertising
}pnture excellent.  Addresa, Aeina, Room 6, A5
North High 2t., Columbus, Ohlo.

BUSINESS CARDS.

EVERY ENGINE works better when packed with
“Kurcka Packing.” Your dealer will furpish it.

OWNERSE MANAGERS, HUNERINTENDENTS
AND ENGINEERS—Don't pay high prices for Boller
Compounds. We furnish water-purifying chemicals
that do the work: Stee per lb. up: ready for use.
Goods gold by mall direct, therefore the saving to
Tl Write us, do It now. Peerless Hpecialty Co,
*hiladelphia, 1'a.

—

BLACKSMITHS.

GOOD BLACKSMITHE ARE SCARCE and but few
learning the trade. The smith comes first of all pro-
fesslons or trades. The smith must make the tools
first for all from the surgeon to the safe blower, by
using Toy's Treatise on new stecls explaining how to
work them, with 75 new methods for working all
difficult jobs. Ten receipts for making your own com-

unde for welding different Kinds of steel solid.

hermite welding fully explained ; also two colored
tool tempering charts; chart A explains all anneallng
and hardening ;: chort B explalns both sclentific and
lain tempering to a standard. All the above for

1. Valuable gamples free. 'W. M. Toy, Sidney, Ohlo.

BLACKSMITHING—First lessons: in three chap-
ters, with 47 illustrationz. Easy lessons, by a prac
tical blacksmith. Chap., 1, Tools and Materials:
Chaps, 2 and 3. Bending, Swaging and Welding.
Price, 10 cents, postpaid.  Popular Mechanies,

i i

BRAZE CAST IRON with “Braziron.” Full sized
box, enough for a large number of jobz, 80 cents, post-
pald, with full drectlons. Guaranteed, Made only
by the A, & J. Manufacturing Co., 16 W. Randolph
St., Chicago.

£3 SAVEI., By using our new Process Componnd
for PBrazing Cast lron, Steel, Dronze, Coppor oo
Brass, S0c per Ibh, with directions and goarantes,
Cummings Compound Co.. 280 Forsyth Ave. Iwetroit,
Mich.

__l-!-T.ACKH:E.]'['HF'u—BrazF- cast  iron wiih. _I'Et'w_rfall

Brazing Compound, simple, aure and strong.  Hold
under guarantes In £1.00, 2250 and 2500 lots,
Neverfall Brazing Company, Ee Marse, lowa,

PLUMBERS" BUPPLIES.

ABK FOR MY FREE ecatalogue of plumbing nnpd
steam goods: every homse owner should have ome,
John Hardin, 4541 Cottage Grove Ave,, Chicago, 111

"WRITE FOR FREE BOORKLET 156-AA and learn
all about the latest wrinkle in making pipe joints.
The & Obermayer Co., Cloelnnatl, Ohlo,

POl SALE-—Engine lathe, swings 91 In., takes
25 In. between centers. éamplete with fuall set
change gears to cut all size threads, 3 to 40 In.:
price only $39.50. Address L. F. Grammes & Sons,
Allentown, 1'a.

FOR SALFE—14 horsepower, 10 volt, 10 amp. mo-
tor, #3.50. Jump spark ignition coil, platinum vibra-
tor, 24.00. Cliford Goplernd, Osage, lowa,

FOR BALE—T73 Watt Diynamo, in Al condition.
g1, Wm. Holbrook, 1240 8 Lawndale Ave.,, Chicago.

FOR SALE-—Combination motor tandem, De Dion
motor.  I'rice, 835. A bargain if taken at once. B,
Cady, Little Fallg, N. Y.

FOR SALE--COMPLETE FOUR-HOREEIMOWEHR,
four-cycle gasoline englne outtit, water-cooled, with
tanks, carburetor, coil, ete.  Praectically new: fine
model, excellent condition. A sacrifice at £30.00.
l‘l.l'rlrp. Baymond Chapin, 1564 Walnut 8t., Holyoke,
Al e,

FOR SALE—400 Steam Auto-Engines, b to 15

H. P., new and second-hand, £15 to £50 each, J. L.
Lueas, Bridgeport, Conn,

FOR 2ALE —10-horsepower, gasoline, statlonary en-

gine, $200; 5S-horsepower, gasoline, stationary engine,

150 ; iron planer, 18x18 by 42 Inches, with vise,

150 ; lathe, 16-inch swing by 8 feet bed, $175: lathe,

16-inth swing by 6 feef bhed, ®150: plain milling

machine, No, 4 Garvin, $225 ; ]pur.l.y iron planer, 14x14
A

by 24 inches, 2120, I “inner, 122 Water St
New York CUlty.

FOR BSALE—%100 10-in. *“Rellable® footpower
serew-cutting  lathe, complete with %30 worth of

chucks and tools for £530. Also Park's combination
footpowsr woodworking machlne, cost with aceesgsories
aver LU0 for 220, Address, J. B., 1087 Dean St
Brookiyvn, N. Y,

it SALE—ZSeveral 2

H. P. stutionary Gasollue
Engines. Also lot eaztings for same. Wonld take
good Motoreyele in trade. J. F. Schulz, Box 176,
North (Chicago, I,

EIGHT-ITORSEMWER Marine Gasoline Engine,
A6, Three marine steam englines, $35.00, £45.00,
and SGO.040.  Duttsnash, Oxford, N. Y.

FOR SALE. .

POl SALE- —Gasoline englnes, Hx6 bore and stroke,

for marine, automobiles and etationary use. Reply
with stamp. Alao  castings, B. W. Richardson,
Houte 36, 'earia. 111

EMERY GHRINDER HEAD for two 10" wheels,

with countershaft, vew, $£10. New Philadelphia Ma-
chine o, New Philadelphia, O,

ORCILLATING ENGINE. Reversible 1x2 eylinder.
Will furnizsh the castings in 2luminom, brass or fron.
Bend 6ie for the drawlogs; It explains itself, Just
what the progressive amatenr mechanies want, Sa-
lineville Model & Machine Works, Salineville, Ohlo.

WE MAKE A BPECIALTY of fine, light Elray irom
and brass castings, patented artlcles and hardware
speclanlties, nickel and copper plating. Al orders,
large or small. will recelve prompt attention. Bir-
mingham Novelty Works., North Birmingham. Ala.

FOR BALE—8 serles telephones, suitable for pnrtiv
line use, good as new: 1 motoreyele frame, will sell
cheap, also 213 11, P. c¢yele  engine. Address H,
Me('oy, Lock Box No. 34, Sandusky, O.




FOR SALE—Complete Nickel and Copper Plating
Cmtfit, 'olishing Head and Wheels, Diynamo, SBolu-
tlons, Anodes, $175.00. Write. Yozt & Co., York, Pa.

FLECTRIC DOOIR BELLS COMPLETE, §1.50.
Agents wanted. Bend for blg free list, E. L. D,
4425 Anderson Ave., Kansas City, Mo.

= FOIl SALE—"LITTLE BEAUTY" rupabout launch,
1% horsepower motor, £L5.00, Send for clrealar. E.
tramache Boat Works, Si. Louis, Mo,

FOR SALE—Several sets of stamps for 25 and 50
centg, There are no duplivates in the sets. Address
David Beach, Jr., Bangor, Me.

FOR SBALE—Stenm launch 22

. long, [-I r-;[.zeﬂ;.:d

by a T-hp. double engine. Will sell at a bargain.
Also a 2% -hp. steam engine and boller. For full de-
scription and prices address Ralph Tiee, Dowaglac,

Mich.

FOII 2ALE—AIL the uniforms, torches, droms and
musie of the N, 0. T. & L. Band. Will be sold very
cvheap. For partienlars address L. R. Kittinger, I
West Thornton, Akron, Ohio.

FOR SALE—For %1, castings and all material
for revergible marine or horizontal steam engines,
1-inch stroke, %-inch bore, capable of running a
h-foot boat, a small dynameo, or anything requiring
like power. They are practical machines, and will
stand continuous service at high speed if properly
lubricated.

Worklng blueprints 25 rcents  extra.  Finished
alnminum serew propellers, 25 cents.  Either engine
complete ready to run for £5. 0. N, Hansen, 183
Im Hois Ave., Elgin, 111,

FOIR BALE—214 1. . Hegal stationary engine,
complete, £5H0.

Advance hand and power drill press, with 6 drllls,
10,
' Lathe, 9" swing, 25" between cenfers, new 4-jaw
chuck, gears and tools, $25.

Haw mandrel, with saws, $2,

Fmery and buitfing arvbor, with wheels, $2.

16-133 " steel shafting with 5 pulleys and 3 hang-
ers and countershaft, $10.

18°-4" canvas belting, 50°-2" rubber belting, $2.

2 H. P. Regal marine engine, complete, §40.

Write for particulars.

! L. M, Wondward, Coldwater, Mich.

FOR BALE OR EXCHANGE.

FOR BALE OR EXCHANGE for typewriter and
cagh Empire Candy Floss Machine. Address 5100,
vare Popular Mechanies,

#p CLARINET FISHER.

Coat &60. Good as

new., Wil exchange for watchmakers' or opticlans’
tools, or what have you? M. W. Hathbunp, Noank,
Conmn.

ARE YOU MAKING less than $25 or $30 per week?
Mechanival and Stroctural Drawing taught by ex-
perts.  Bend for cirecular. Low tuitlon, including Free
Books, Drawing Instruments, ete. Columbia Corre-
spondence School, Drexel Bldg., Phlladelphia, 'a.

FOR BALE—Complete 1. C. 8. Mechanica] Drafts-
men's Course.  Cost, $85.  First check for £33 tnkes
It.  Address 5103 Popular Mechanies,

MAKE MISSLON 1-‘I'i151’1'lfTii': You can, t’l:.:Tlll
large, blueprint designs. Detalls, directions, intro-
ducing other *“helpers,” &Hfe, sllver: $4.00 value,

Farms 'Il.'u,,_i'it_l sburg, I'a.

FOR SALE—3$6G3 1. C. 8. Scholarship Railroad,
Clvll Epgloeering, iocluding volumes. Price, %235,
Pox 157, Burghill, Ohlo,

FOIl SALE—One complete Arvchitectural Conrse In
the American School of Correspondence.  Will gell for
F45.00  cash. Regular price, SR04, Address,
K. C. P.,, Box 125, Ilar'm.-svsllv. Mo,

FOL RALE—One Scholarship in Telephone Engio-
eering in the [ C. 8, P'riee, $45, if taken at once.
Address, Lewls Dean, Hoeck Valley, lowa,

EARN 8500 A DAY —Learn to be a plumber in
from 4 to § months, on easy payments. For partlog-
lars address Master Plumbers' Trade School. 3415
Lindell Awve., 8t. Louls, Mo,

BUILD YOUR OWN LAUNCH —Engine astiogs
and bullding prints for 2uW-h. p. gasoline engioe.
Price, £10. Monarch Gas Engloe (o, Box 54, Mar-
shalltown, Towa,

“HINTS FOR INVENTORS by D, Lobect Grim-
shaw, the well known writer, tells of 450 inventlons
actually wanted by manufacturers, This wvaluable
160-page book, compiled from letters from manufuse-
turers, will be sent free as o premium with a one
year's subscription to INVENTOR, the inventors
magazine, at £1.00 per year. Inventor Publishing
Company. B4 LIxchange Ifldg., Boston, Mass.

LEARN TO PPAINT BIGNS—Two sets of Pattern
Letters for 25 two-cent stamps, with full instrue-
tions. SBamples, 15 cents. Root & Co., & Bands St
Nashua, N. H.

BEND) ME YOUR SPIRAL GEAR I'ROBLEM and
60 ecents. I guarantee a =atisfuctory answer, and
will give you instructions which will make all prob-
lems in Bpiral Gearing look easy to you. Address
“Speclalist™ care Mopular M{-chanfq:u.

MOXNEY IN NOVELTIES—Our advertisers and
readers are looking for good new novelties to put on
the market., They have money for the right loven-
tipus In utility, amusement and advertising nowvelties.
What have you got that's good? HReach this fAeld
through “The Nowvelty News,” 171-6 Washington St.,
Chicago. Trial 8 months, 25 cents.

BOOKS AND PERIQDICALS.

FOR SALE OR EXCHANGE—Vertieal 1 H., IM
gleam  engine, Write for photo and particulars.
B. F. Walmsley, 271 Albany Ave., Toronto, Canada.

FOR SALE OR EXCHANGE—T7 H. P. gasoline run-

about chassls. Wil exchange for good motoreycle,
For further information, address M. W. Cameronm,

Linwood, N. ¥
WANTED TO EXCHANGE—2 H. I'. Marine En-

ine, with reversible propeller, and Marlin Repeating
F{lﬂe. for screw-cntting lathe or stattonary gasollne

F. J. Morrison, Marion, N. Y.
EXUCHANGE—Electrical Sclence
cost £24, and has not been

engine.

FOR SALE OR
Library of 6 volumes;

needd.  WIL gell cheap or exchange for anyvthing use.
ful. What have you? James W. Morgan, Riverton,
1.

TO EXCHANGE--For_fouring car, real estate: a
bargaln. Address for further Information to Chas.
Glheon, Btillwell, Kan.

FOR BALE—A thorough treatise oo BElectricity.
Covers entirely electriclty in all branches. Five wvol-
umes. Cost new $19. ged but ghort time. Are im
fing condition. Will sell for $9. Address T. F. |,
4106, care Topular BMechanies.

IF IT'S PRINTED—MacDonald can supply lt-—
Domestic and Foreign publications of every descrip-
tlon—FPlays—reading and recitation books—Dramatic
Journala pupplied by mall. “Catalogue [I*. M. sent
free.'” IC‘hns. MacDonald, 5% Washington 8t.. Chil-
cagao, I1L

FOR BALE
nmes ; $12: cost $45.
chanics.

I. ¢. 8. Electrical Library, 7 vol-
Address 5110, Popular Me-

FOR SALE—Full paid Complete Mechanical En-
ginecring course and five bound volumes, for B30,
i'has. Koenig, Schiversburg, Mo.

EDUCATIONAL AND INSTRUCTION.

STUDY ELECTRICITY AT HOME —A complete
elecirical course at home, cootalning 30-page detail
book, 220-pa text book, 200 experiments and over
100 pleces of apparatus. Price, complete, only $5.60.
Catalogne “I'8" explains this and other remarkable
offers, Thomas M. 8t. John, 848 Ninth Ave., New
York.

FOR SALE- -Cyclopedla of Engineering.
electrical, mechanleal.

Bteam,
Bound in three-quarters red

moroceo  leather. Four volumes, Cost new 314,
Used but slightly. Are in fine condltlon. Wil sell
for &9, Address J. T. B, 4107, care I'opular Mechan-

les, Chicago, 111

P g e

MOTORMAN % eatechism and eatechism of car-wir-
ing and troulles. both for o slngle dime., Address
M. A. Cochirane, Levig, Quebec, Canada,

Pleaze Mention Popular Mezhanics



FOR SBALE—Engineering Library of twelve vol-
umes. Steam, electrice!, mechanieal. Bound in three-
quarters red moroceo leather. Cost mew $40. Are In
excellent condition. Used but short time. Wi sell
It;: 18. Address P'. M. R., 4105, care Popular Me-
chanics.

ELECTRICIAN AND MECHANIC—I'ractical
monthly magazine for electrical and mechanbeal stu-
dents and workers. Publishes illustrated directions
for constructing dynamos, motors, gasoline engines,
wireless telegraphy, electroplating, electrical wiring,
mechanieal drawing, using tools, furniture construoe-
tion. all kinds of mechanical work.,. Fifty cents
{earlrf gingle copy with book catalogune five cents.
!:I. M. Sampson IMublishing Co., ¢ Beacon 8t., Iloston,
HHS,

MALE HELP WANTED

RAILIROAD work offers exceptional opportunities
to men of ability ; we now have openings in the gen-
eral offices of some of the largest systems for men
with or withont experience; salary according to
ability. Offices In twelve citles. Hapgoods, 303
Broadway, New York.

WANTED-—Ambitious men to gell our fine line of
Calipers and Levels,. Good pay. Address K. G.
Smith Co., Columbia, Pa.

HELI® WANTED—EIg money placing electric call
bells. Easy to learn. We furnlsh complete outfit
ready to start, containing bell, battery. 50 It. wire,
ush button, staples and instroctiora for installing.
rice, $1.50., Liberal discount in quantities. Pocket
flashlight, 85¢, prepaid. Money order preferred. [
B. Bteele, 220 Greene Ave., Brooklyn, N. Y.

WANTED—Mechanics, engineers, electricians and
firemen, do you want to “get wise'"? Send for 52-
page pamphlet containing questions asked by the
different examining boards throughout the country.
Hent free. (ieo, f. Zeller Book Co., B So. Fourth
8t., Et. Lonig, Mo,

GOOD MEN WANTED to handle Hocky Mountain
Boiler Compound and other chemieal limes.  Men
with a fair knowledge of the :chemistry of feed water
treatment preferred.  Splendid opportunity for bright
men. Those showing ability will be given the prefer-
ence a8 branch managers. HRocky Mountaln Chemical
{'o,, Anaconda, Mont.

GET A GOVERNMENT P'OSITION—Our bhook fully
instructs how. Fallure Impossible If studied. Ad-
dress Frank Pergande, Publisher, T85 42nd 8t., Mil-
wankes, Wia,

SALESMAN WANTEL—Must be experienced scll-
ing power transmitting, mill and factory supplies.
Salary and commission. Glve age, experience and
reference, T F. “rammes & Sons, Allentown, I'a.

GOOD SALESMEN WANTED for a patented spe-
clalty selling for £50 and 2£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 BSpecialty Co.,
240 Fort 8t., Detroit, Mich.

LOCAL REPRESENTATIVE WANTED. A large
income assured to anyone who will act as our repre-
gentative after learning our business thoroughly by
mail. - Experlence unnecessary. All we require is
honesty, ambition and willingness to learn a lucrative
business. No soliciting or travellng. An exceptional
opportunity for those who deslre to better their
conditiens and make more monsy. For full particu-
Iars address elther office.  National Co-Operative
Healtf Ca., 1128 Athenaenm Rldg., Chicago, or 1129

n ;

Maryland Bldg.. Washington, D. C

WANTED,
_‘IE"ANTD—A. Second-Hand “Star” 9-inch screw-
entting footpower lathe, Must be in good order,

Wire & Son, Bt. Charles, Towa.

WANTED—20 or 25 light dynamo, new or second-
handed. Addresa W. I'. Lloyd, Sterling, Kan.

WANTED—DBack numbers Popular Mechanies pre-
vious ta March, 1908, W, W. Billingslea, Macon, Ga.

WANTED—The address of party selling the Ben-
nett combination saw set for cross cut saws. Wm.
H. Neff, 1002 N, 51st Ave.,, Chicago, Il

LADY O GEXNTLEMAXN of fair education to travel
for firm of $250,000 capital. $1,072 per year, payable
weekly, Expenses advanced., George . Clows, f}apt.
L, Philadelphia, Pa.

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, ete.,
trying to find the information that would put you
right, and go to bed no wiser? Next day say, "I
wonder who could enlighten me on this subject.”
If vou send me one dollar I will glve you the de-
sired Information correctly, and written in plain
language, or sketched so that vou ean understand
it. I have had 23 years' experience in above pro-
fessions, and am confident I can supply your
wanta. Give me a trial. If vou think yvou did not
get vour monev's worth, T will refund it Drnmlgt]}'.
Address Geo. W. Richardsom, M. E., 2181 W. 24th
I'l., Chicago, I11.

AGENTS WANTED.

AGENTS—THere i3 easy moncy for yvou. Shocs for
flatirons. RBells  (tself.  Goes in every home and
laundry. Hottest seller on the marvket. Agents are
making over 230000 weekly, Get busy.  Address

Dexter Bupply Co,, Twpd, M, Caxton Bldg., Chicngo.

SRR

WANTED—Agents in every shop In the U, 5. to
gell “RLENZOLA"™ land Soap. Sample free upon
request.  Tsed by the factory and household trade.
Agents make from £10.00 to 250,00 a monih in
Illdllmt?'n to regular work. Address Klenzola
drle, T'a.

WANTED—Agents, machinizis, tool makers, deafis-
men, want to increase your salary? Machinlsts say,
“Can't get along without Saunders” enlarged Handbook
of Practieal Mechanics.” Guearanteed to i1l the hill
as a ready reference; containg more rules, shop kinks
than all the other machinists’ handbooks put together.
Heereta from shop notes of best machini=ts in eoun-
try. Everyday problems in shop figured by simple
arithmetic. Postpald, $1 cloth, $£1.25 leather, with
flap. Agents make big profits. Send for list of
books. K. I, Savoders, 216 DPurchase 8t, Boston,
Mass,

WANTED AGEXNTS, either sex. The latest Dost
Card Crage Merry Go Hound BSeries. They travel
all over the universe and return to sehder with
different stamps, postmarks and auntographs. Heenes
from latest Theatrical Successes. A%entu colnin
money =elling to Book and Stationery Stores. . Sen
10 cents for sample. Greater New York Novelty
o, 472 Fifth Ave., Brooklyn, N. Y.

GLASBH BIGNS are Wanted Everywhere. Easy to
make. Ladies or Gentlemen. Five Hundred Per
Cent profit. Twentyv-seven Pattern Letters for differ-
ent sizes and Foll Directions, $1. Money Back.
Address 5101 care Popular Mechanics.

WE WANT AN AGEXNT in every shop and factory
tn sell Mechanics' Friend Hand aste—just the thing
for mechanics, palnters and printers. Work a trade
in your shop and add to yvour imcome. Fifteen cents
brings sample ran and terms. Agents protected. Ad-
dress Mechanies’ Friend Hand I"aste Co,, Boston, Mass.

Co.,

PRINTERS AND PUBLISHERS.

WRITING BOOKERY TPOEME? MUBIC? Draw-
Ing? Paloting? We publish everything. Full par-

tlenlars for stamp. Write 5102 Popular Mechanies.

1000 XXX WHITE ENVELOPES for 42c, postpaid.
Visting and business cards 35¢ per 100, postpaid.
Samples, 2e. R. D. Elliott, Box 1376, 8t. Loula, Mo.

POST CARDS.

TWENTY-FOUR COLORED CALIFORNIA VIEWS,

20c:; 24 Ban Francisco Ruins, 15c:; 15 Latest
Comics, 15c; 8 Bpecial Art, 256c: 25 samples Latest
Cards, 26c. Post Card Co., T06 Golden Gate, San

Franecisco, Cal.

12 BOUVENIR POSTCARDS and a 6 mos. subs.
for 25¢ to Collectors. largest and oldest 100-page
mumhli- on Colng, Btamps, Posteards, Curios, Miner-
als, Relies, ete, Ads pay—1c per word. Phil, West
and Camera News, Buperior, Neb. L

Please Mention Popular Mechanics



1,000 POST CARDS MADE TO ORDER—From
any phote or print with your imprint on each as
publisher for $6.00; 500, $4.00. Workmunship
guaranteed. Goods delivered within 10 days. Rich
,.I;Imlal‘cu Process Co,, Dept. 29, L8 East 23rd 5t., New
ork.

WIIY SUFFER from constipation and piles when
I van #end you a sure cure for 25c¢ (no stamps) ?
I A. Randlett, 85 Humboldt Ave., Boston, Mass.

CORNS—My treatmeni s a godsend to sullering
humanity. No matter how long you have suffered, or
how severe your case muay be, [ can cure them. Don't
suffer longer. Write to II. Waggoner, ast Liverpool,

x GAMES. i,
PLAY THE GREAT AMERICAN GAME—I'OLI- ROLOMA  CAMERA—OxT;  Jong bellows;  extra
TIX —Single Hand, Martners and IProgressive. Inter- lenses.  Write for particularvs. Geo. Itees, St. Joseph,
Every game a presidential election ; Muo.

eat never lngs.
02 eards: four political parties as sults.  Price. G,
Circular free. Miller & Gould, 604A Pullman Bldg.,

Chircago.

MISCELLANEQUS.

BURN-EASER will stop the paln and smart of a
burn or scald so quickly as to astonish and delight
you, Omnee psed vou will always keep It on land,
o0 cents, postpaid. . J. Church, 1orter (oroers,
Haratoea County, N Y.

CIGAR BANDS—Ilmported direct from Europe
entirely different from American bands; 5,000 Kinds,
all mew, stamped with real gold, beautifully colored.
Sumples 10 centg or 40 cents per 100 (no duplicates),
postpaid, including illustrated catalogue on profes
sional plate making. Order guick. Natlopal Selling
(., Allentown, I'a. o _
THFOUR-INCI SUPARK RUMMEOLFY induction coil,
complete, with Independent interrupter, mahogany
finlshed ease, magnificent instrument. DBargain. '-.‘|.|I‘I
exchange for motorcyele, or what have you to offer?
Bichnrd P. Grieve, 164 Walnut 8t.. [Holyoke, Mass,
T Eyviit GET SOMETINING IN YOUR i%  The
“Perby  Cinder Hemover”™ is the best device for
safely and painlessly removing foreign matter from
the eye. DBy mail for 10¢ coln, Hoys, you can sell
thege to yonr friends during spare time. Write mo
for proposition. 1. D, Clark, Box R32, Derby, 'onn.
THEND US 300 and receive postpald a beautiful
phioto of eleven large ice-boats, lined ready for the
race, framing size 11x14. L. 'esha, Marine I'"hotogra-
pher. Marine City, Mich,

il HEALTHY AND SAFE FROM BURGLARS,
for 15¢. The Cannon Mfg. Co., sole manufacturers
of the only Imrgtur-iu'nuf Lock for Ventilation on the

market, small in size,” never noticed, or detracting
looks of swindow. Easilly adjusted. Greatest seller
on the "market. Manufacturers’ Agents and Can-
vagsers wanted in all eities. Send 4e¢ for sample.

Canpon Mfg, Co., 288 Ta Balle Ave. 'Chicage. 10,

YOUR FORTUNE LIES IN YOUR HAXND. Lead
your future with my Fortune Telling Chart. Send
10 eents for one, XOW. J. Ceell Nuckols, Coving-
tom, Ky.

FOlt BALE B-flat Cornet, silver-plated, double
water-key, complete with A-shank and leather case.
Iasy. blowing and in good condltiom, $25. L. L.
Matizon, Tmssel. Minn. L

THE MELLO-TONE ATTACHMENT makes musical
instruments out of a talking machine or phonograph.
Fits any styvle or size of machine; can be regulated
while record ig being played from full volume o soft
tone. %1 each, Mello-Tone Co., Springfield, Mnss.

TWINRELIESS GRAI

TELEGRAI'H INSTRUMEXNTS —Tell
us your troubles when making your own instruments.
That Is the invitation extended to our customers,
and we ave always glad to:answer theilr guestions.
25 centsino stamps) brings complete directions for
making®experimentnl recelving instruments, incluoding
nine blue-printed diagrams. Auburn Utility Co., 7644
Emerald” Ave., Chleago, . T11

NU-CELL, a preparation for renewing old dry bat-
teries.  Large package 10¢ (no stamps). Address
2291, Popular Mechanies, Chicago, TIL

-ment in the world.

CIGARS SENT ON AT'PROVAL to responsible per-
sons.  We manufacture and sell direct to smokers at
whaolesale rates. Our “Summus’ (Londres) at $5 per
hundred i a long clear Havana filler, Bumatra weap-
per: a trinl box of 25 for $1.205: money refonded if
they do not prove equal to a 10-cent clgar at retail.
Our clgarg range In price from £3 to £7 per hundred.
Write for our booklet, "“Cigar-Savings,” and learn
how to economize intelligently om your smoking. Co-
lonial Cigar Co., 1118 Arch 8t., PPhiladelphia, Pa.

THE FINEST $1 WATCI made, gilt finish, small,
light, stem wind and set. Guaranteed. Your money
back i not greatly pleased. C. M, Fisher, Box 411,
Baltimore, Md.

ENGINEERS —Most cngincers know (hat Shredded
Metalliec Rod Packing Is the only thing to nse on high
of low steam or air pressure, as it never wears out,
nor gets hard or rosty.  No friction. Dut don't pay
£1.25 per b for it. For One Dollar I'11 tell you how
to make your own metallle packing withaut machincey
for 1-% 1o 1-10 the retail priee, good as any in the
market at any price. 1 guarantee this or back comes
your dollar. BEuglover, 320 LKeed St., Milwaukee, Wis.

LAND FOR SALE.

SEUMMER ITOMES at Newavgo Lakes. The Falry-
land of Michigan on a chain of eight of the maost
beautiful intand lkes in the world. Four of these lnkes
are connected by channels navigable by motor-boats
and other pleasant craft, making a most delightfual
summaer resort. Sceenery [ Why every window In your
cottage frames a8 one hiundred thousand dollar picture
painted by the only veal artist—XNaturve,

These beautiful pictores wiil iron out all the tired
lines of eare from your face in ten davs. 1erfect
connection by boat or rail with Chicage, all boat
lines. Only 35 milez from Muskegon or Grand IRaplds,
G0 miles from Ilelland.  Tound trip from Chicago,
4,00 1o 540, by live different routes.

We want only people whao are looking for a qulet,
clean, moral, Tenperance community in which to
spend  thelr summers with their families. To such
people we will =ell property on any kind of terms
Lhey may require to fit thelr income.

i'all and =see us, or send for booklets of full in-
formation, or better yet, go and see the lakes: you
will mever regret 6. H. W. Sawyer, Rooms 920-022
Republie IBldg., cor. State and Adams 85ts, Chicago,

BUY A FARM—Minnesota farms the safest Invest-
Money invested now will soon
double In value and crops pay for the land. Have
several special spaps In farms for gquick buvers. Ad-
dreas Owner, Lock Box 315, Faribault, Allnn.

TOO LATE TO CLASSIFY

SMALL DOOR PLATES, Beals, Dies, I"hotographer’s
I'resses, Steel Stamps, Sawed Metal Monograms : cor-
respondence invited. John Kiola, Engraver, Room 59,
1556 West Madison St., Chierago, I

3000 TO 510,000 YEARLY easlly made in real
eatate business ; no capital requived: we will teach
you the business by mail, appoint youn x&}erinl repre-
sentative of leading real estate company, list with yon
readily salable properties, co-operate with and assist

you to permanent suceess: valuable book free.  Ad-
dress e Cross Company. 610 Heaper Dlock, Chi-
cagn.  Hee display ad t_nf this firm on page G91.

e e e ———

WANTED—Iepresentative In every town to sell
high grade first mortgage gold bonds bearing six per
cent interest.  Liberal commiszsion. References: re-
quired.  Address Sonthwestern Securities Company,
202 Delbert Block, San Franclseo, California.

FREE

THIS $13.85

DRAWING
OUTFIT

Sea offer page 686 of
Successful Draftsmen




g “"Out of work]™ What does

it mean o you ¢ Have You ever

been face to face with thiz possibility ? Do

you know what it means to meet the sign,

“No Help Wanted" at everytum ? Do you

know what it means to crowd to the very doors of the

newﬁb{:}rﬁ room of the ]:}!g dall}" papers to get the first

copy containing the day's “Help Wanted ™ advertisements—to race with

hundreds of other applicants for a position which but one man can fill?

€] Do you know what it means to be turned away with a sharp “You won't
do”? lsn't it worth a hittle attention—not your time or money - to learn
how you can avoid ever |><:a'ng pl.acctl in this pu.-uliun? lsn't it worth a two-
cent slamp lo gain independence ?

q It iz not good luck that puts another man in the position that you would
like to fll. It's not bad luck that keeps thousands out of work. It's amply
lack of education —lack of .l:pn.:ia.l t;ra,:lnmg to hll p-mallinm. that require trained
hands and brains. No matter what vour age, employment, or location may
be, you can start now to fit yourself for a position that you are ambitous
to fill. Better pay, better hours, better future, better work, have a real mean-
ing that you understand. Let us start you in a profession or trade of your
own choice to-day. You do not need 1o dread the constant annoyance
of a solicitor.

WE EMPLOY NO AGENTS to bother you with repeated

calls at your home or place of business. We talk to you only by mail. The
money you pay us is not used lo maintain an expensive organization of high-
priced agents, but is used to give you better instruction at a lower cost.

l] Check the :.ul:jccl below that ¥ou are most interested in, and receive Fn‘.t{u
you mention this magazine) our 200-page hand-hook telling yvou all about it.
i -

Meéechanloal Drawing College Preparatory Course (iting
oGElertrical Englneering for entrance Lo engineesring sehools)
..Mechanical Englineering Structural Deafting
... Telephone Practice Lotomotive Englneering
Telegraphy Civil Engineering
Bheet Metal Pattern Deaflting oMaringe Englneering
JHeating, Ventilation and Plumbing .. Architectore
Statlonary Engincering v DEERLLES

AMERICAN SCHOOL OF CORRESPONDENCE
CHICAGO, ILL.

s A D O T M P N S s




Power Problems

with power users are all of the direct
kind.

Is it reliable?

Can anybody run it?

Is the running cost low?

Is it safe?

Is it adapted to your purposes?
These questions are all satisfactorily answered in the

I. H. C. Gasoline Engines

They are built on correct mechanical principles and only the highest grade mate-
rial and thoroughly skilled workmanship are used in their making.

They can be depended upon to respond promptly, with abundant power, whenever
call is made on them. A combination of efficiency, dependableness and durability that
is found in engines of no other make.

Made in the following sizes:

VERTICAL, Z and 3-H, P.
HORIZONTAL, (Stationary and Portable) 4, 6, 8, 10, 12, 15 and 20-H. P.

Call on the local International agent or write the office for catalog.

International Harvester Company of America, 7Q Monroe St., Chicago, U. S. A.

{Incorporated)

o - There are XX chapters in all, XIX carrying

c oo l ln tse you from the fundamental principles of elec-

tricity on through the wvarions branches to a

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

or motor, and I chapter on electric automobiles, outlining their construction, care and operation, and

all about storage batteries and how to handle them. Each subject iz ecarefully written and to the point.

After a student studles a subject, he is questioned on that

subjert in such a manner as to bring clearly to his mind

the points he needs to know regarding same. A DIC-

FIONARY in back of book will enable him to learn the

meaning of any electrical word, term or phrase used in

this book, as well as hundreds of others in common use.
All required tables necessary in the study are in It

TABLE OF SUBJECTS:
CHAPTER CHAFTER

|—Wiring X—Counter E. M. F.

ll—Electric Batteries. Elec-
bi lr:': F"“J" xl_r:‘ni?"“h and Eddy Cur=
W—-Tﬂt!ﬁlﬂﬂll:tic Circuit Xil—Armature Reaction

v\;—llutntll:sm“ X—Sparking
—Magne s e
Vil-Caeray in HledncCircuit OV Vindiag of Dysemas snd
vill—Calculation of Size of Motors
Wire for Magnetizing Coils XV—Prorer Method of Con-
IX—C alculation of E. M. F.’s necting Dynamos and Motors
in Electric Machines —S8elf-Excitation and olthers

$2.00 PER COPY—FOURTH EDITION-16,000 COPIES BOLD.

The offer we make of refunding money if book iz not
gatisfactory upon examination iz AN UNUSUAL ONE in
connection with the sale of & book. But we have no fear
of itz return. Your decision will be what thousands of
others has been. Money would not buy it if it could not
be duaplicated. We could print testimonials by the hun-
dreds. 1t 1s best to order and be your own judge of its
merits.

CLEVELAND ARMATURE WORKS, Cleveland, Ohio.

AMERICA'S GREATEST REPATR WORKS. Armatures and Fields Woapd—
Commutators filled,




HELL-

ENIC civilization knew much
sbout Water Motors
and their uses, but we can teach
{he old Greeks a few things.

A LITTLE WONDER
WATER MOTOR

will delight you with ils many uses. It aitaches di-
rectly to your threadid water faucet in a jitfy., Our
Universal Conzeclion will fit it to any smosth faucet.

Do yvon want vour knives sharp: your si'verware and
cutlery clean and bright? Do you want an automatie
botile washer which will clean botiles, tumbiers
and ehimneys in a moment ¥ Do you want your kitchen
cool in the coming hot weather? Do you want your S&w=
ing machine or meat chopper, or other light machines
to run themselyves?

We caution vou, how-
~ ever, against several
{cheap imitations

which copy our cata-
% Jogues and claims.

We are the pioncers in
this ling and can refer
you to  thousands of
pleased custom-

Then you need a

LITTLE WONDER
and need it badly.

Cost is only

$4.00

QOur motors are “Turn ers. Send for our

hachutel the attractive book-
absolutely Faucet ler. It's FREE,
guaranteed That's and will interest

Al yOu.

WARNER MOTOR CO.
Dept. 14, Flatiron Bldg., New York

Manufacturers of Water Motors, 1-16 to 10 H. P.
Water Fans and Accessories

Combination Plier 4

SIX USEFUL TOOLS IN ONE

WIRE CUTTER  SIDE CUTTER y
PIPE GRIP REAMER
SCREW DRIVER

FLAT NOSE PLIER

DROP FORGED from
an extra fine grade
of steel,

The handles are
g0 designed that
they fit the palm
of the hand,
therchy mak-
ing it an easy
utting
Tool,

A houzehold
tool that s con-
stantly nesded In
all trades and pro-
fessions., No. T00—
7-inch sent to any ad-
dress In the Unlted

Btates prepald on rect ipt
of 90 eents. We can also
furnish this tool In nickel
plated finlsh for $1.25.

AsK your dealer for

UTICA TOOLS
Take No Substitute
Il be kas mot ot them wrile us

Every Tool GUARANTEED

ONLY THE GENUINE “
BEAR THIS MARK ul &>

TRADE MARK

WRITE FOR “PLIER PALMISTRY"

UTICA DROP FORGE & T0OL CO.

73 Genasees 5t.

The GAS CANNON

A marvelous Boy's Toy, absolutely practical and lasting,
positively free from danger. Realistic in every respeet, but

{ny Can bo fired in the house with absolute securily

it Loads automatically with a harmiess gas.

fros AF shobs n minute.

3TH GNLY 1 CENT FOR &0 sHOTS

(o) Shoots n wooden or cork projectils sccarafely

(5 Miskes o roport Jond ns o small dynamite freceacker

gl Positively no powder, no smoke, no odor o Lhe Loansas,

thi ABROLUTELY SAFE for old or young

iy Pischar by palling s lsnyard exacily liko n real canpon
(i} Tenited by alecirie spark.  No fuse or fire of aoy kind.

(k) THE CHEAFPEST AND SAFEST FOURTH OF JULY!HN

These remarkable claims we positively guarantee, If after
a week's trial you are not delighted return the cannon. We
will at once refund your money, and you may be sure that
our gusrantee could not appear in this periodical unless we
made good pur every promise.

The GAS CANNON OUTFIT now sells for a
limited time to introduce same #at $3 00
Order today. We ‘hlf immediately. .

et

Free deseriptive Book On Tejguest,
Ask for “Sparks.”

WARNER MOTOR CO., Inc.
Dept. 17, Flatiron Bldg., New York City

ACTUAL SIZE No-1696

They are made
f Rolled Gold

Fifteen
2c Stamps

ACTUAL SIZE Naissd
and this ad will secure either one of these tools
in rolled gold, if you send your order in guick.

Smith & Hemenway Co.

Manufacturers of Fine Tools
108-110 Duane St. Mew York Gicy




