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THE
ALTON
INVERTED
LIGHT

1S COMPARAEBLE
ONLY TO THE

SUN

IN
BRILLIANCY

WHAT OTHER LIGHT,
#GAS or ELECTRIC, GIVES

300 CANDLE POWER
AT A COST OF

2!z FEET OF GAS
PER HOUR ?

DELIVERS THE LIGHT
WHERE YOU CAN
USE IT

PERFECT IN CONSTRUC-
TION and MOST DURABLE

EVERY LIGHT GUARANTEED--WRITE FOR ONE TODAY

Complete for ALTON MFG. CO.

$ 1 ° Agents Wanted in Every City 11 East, 22d Street. New York

Catalng:“ed nﬁi; “Er:lmé%agm?;frc;lnolugy li"'ho enmin g F“GI ! L

¥ Our Complete Classified Catalogue of Books on
Chemical Technology and General Chemisiry arranged
ander the following heads:  Acids, Alkalies, and Salts; UR E D
Beverages, Brewing, Clder, Ihshl'lu'l:mn. Fermentation,
Ligquors, Preserving, Vinegar, Wine; PBrick, Ceramics,

W3las=. Porcelain, Pottery: Cement and Concrete; India
Huhber, Gutta Percha, Glue, Ink; Leather Manufac-
ture: 0ils, Fats, Waxez, Palntz and Varnisbhes; Paper
Manufiaciure, Fibres; Perfumery; Sonp and Candles;

Bugar. Starch; Flour, Baking, Bread, {.‘::nnfe-{;tlﬂerr:
General Reference and Becelpt Books, General Chem-
fziry, Chemical Arithmetle, Calenlation, Tables, ete . HAI}E FR'}M WASTE F&RH PR“BU[:TS
Chemical Analysis; Inorganie :.‘:Lmé;intrf:g I]l;'s:;:m.-
Chemistry; Electro-Chemiztry; Addenda. ent free : :
to anyone in any part of the world twhe will send Will not ?xploda by .Spﬂntlnﬂ{lus eombustion.
his address. Iz & good insuranece risk.

A FEW GOOD PRACTICAL BOOKS Can be extinguished with water.
Arrowsmith,—The Paperhanger's Companion, new FHII Has no amuke, and the a.ri'n-r, if any, is sweet.

tion,. 23 OOEFAVIEE. « iu e ewsia s ani e e ss o s
EBlinn.—Practical Workshep Companion for Tin, Ehaet

Iron and Copper Plate Workers, 170 illustrations.$2 50
Brannt.—India Rubber, Gutta Percha and Balata, $3.00
Brannt.—The Metal Wnrkar s Handy-Book of leempt:

and Progesses, -.Irlr pﬂ;.ls 2.50

Brannt.—Varnishes, WE a.m‘l Pritltl.:nr ‘Inks..$3.00
| Burve

Duncan.—The Practica yor'as Guide. The neces- .
siary information to make any person of common gl"fﬁﬂ‘ all the facts—tells hnw_t.u manufactore—
capacity a finished Tand F'I.'lr'\t;"t'ri'l' A new lﬂ'ml re- illustrates prﬂ!ltuﬁ, with new law
vised edition, enlarged, containing rectangular  sur- FHover :
veving of publie lands of the United States. 72 vgl'] and nment ragula.tmnﬂ
ErRVINES i e e e e b e e e e e e
FEdwards,—2300 Examination Questions and Answers for
Engineers and Firemen..........:.ooceecepasscs $1.50 1
Richards.—Aluminum, History, Oeecurrence, Properties, Seﬂt pDStpa'id on rECZIPt ﬂt $I'00
Metallurgy, Alloys., 44 engravings. ... . ......... 26.00
e Circwlare of the ahave Tmportant Books edll 202 Pages—33 lllustrations—Gloth

be mailed to any one in uny part of the world

sending his adidress.
g@ The ahove hooks a#n-i' by mail. free of post-
age, at the publication prices to any eddress in ﬂAMBERLA[N

the world.
HENRY CAREY BAIRD & CO. g
o Wik B adalnlon, Fo.. i Bk 123 P. M. Liberty St. New York
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H AMERICAN SCHOOL of CORRESPONDENCE
;
g

CuicaGo, 1Ll

Advance Flease send set Cyelopedia Architesture, ! i
Carpentry and Bullding for week's free ex-: i

amination. 1 will send 82 within a week and ;

2 s month until E10.80 I8 paid; otherwise 1

will notifly you to send for the books.

Nome

Payment

Address

33 CENT

BUYS A DOLLAR'S WORTH

In order to advertise the American School of Correspondence we are cutting the price of our
Clyclnpaiia of Architecture, Carpentry and Building from $60.00 to $19.80. Only a limited number
of sets will be sold at this price and the offer positively expires July 31, 1907. This offer is made to
demonstrate the supenonty of the School's courses as the Cyclopedia is compiled from representative papers
of the School. iﬁi employ no agents, believing our books to offer the best chance to prove the merit
of our method of instruction to the public.

This is an unusual opportunity for ambitious young men to get a working knowledge
of a well-paid trade. [If you are a House-Owner or planning to build, this set of books will
save you many times its cost. If you are a Carpenter, Contractor, Builder, Architect,
Draftsman or Mechanic it offers you an exceptional chance to advance in your present iomn.
The truest test of your present efficiency is the amount of money earned by you from week to week. Bn]m
you are advancing and earning more and more money as you grow older, there must come a time when
younger and more ambitious men will crowd you out. Learn now to turn your spare time into money,

CYCLOPEDIA of *

Architecture, Carpentry = Building

An l_.Elunlul:ulr new work prepared by a staff of 30 practical writers. A masterpiece of complete, concise
practical “‘ready-to-nse’ information. Not one iota of theory in its 4.000 pages. Every demonstration derived
from the practical experience of the greatest experts in the building industries of the world,

TEN MASSIVE VOLUMES, each nearly one feot high. Handsomely bound in red half meoroeeo. Over

4,000 pages; 3,000 illustrations, full page plates, plans, sections. etc. Printed on highest grade paper; entirely
" f new type—DE LUXE books in every particular. '

Sent prepaid by express. Pay %2 within
one week, and $2 a month if satisfactory;
otherwise notify us tosend for them, loaoy
case you lose nothing,

|\ | Absolutely No Orders Accepted at this
\  Price if Post-Marked Later Than

7T
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THREE LEADERS|

““ Electro Whistle’” New! Originall

T now takes the plac= i the old fashioned,
noisy bell which scares you every time it
‘‘does off.” The new whistle gives a beau-
tiful, clear, harmonious sound which is,
despite its softness penetrating and can there-
fore be heard further than the regular bell.

Besides, our new whistle can be regulated
at will to give a very deep sound resembling the
one heard by a small automobile horn, or a very
high clear tone resembling a cornet. It is a
pleasant surprise to everybody.

It can be installed in 15 seconds. It takes
less current than an ordinary bell; the contacts

bi-inch coil as per illustrationbelow | gre made of heavy platinum and we guarantee
C the whistle free from all defects for six months.
an you ; : .
$2 .65 beat it?! Price Complete, $1.00 By Mail, $1.16
AGENTS WANTED

The “Telimco’ Wireless Telegraph No. 3, Complete, $8.00

This outfit is absolutely guaranteed to work 350-400 feet if set up correctly. The only
difference between this outfit and the ** Telimco '’ No. 2 is that the coil of the former is {-in.; the
coil of the latter l-in. No toy, but a thoroughly high-grade scientific apparatus. It comprises:
1 fine ' -in, coil, 20 ohm relay, coherer, decoherer and sounder, 4 dry cells, key, jump spark balls
and sending wires, receiving wires, extra wiring, diagrams,
etc. We have confidence enough to send the outfit to
anyone C. O. D. by express (not prepaid) with full
privilege of inspection. T —

The “Telim’ Auto-Coherer

It will pick up messages from other distant station,
25 miles away, with ease. We are giving away with it free
of cost, 1 bottle of mercury, 1 extra package graphite
granules, 1 extra glass tube, full direction and diagrams.
The combination of mercury with our new granules is the
most sensitive coherer material yet discovered.

Price Comglete, 90 Cents By Mail, $1.02

ELECTRO IMPORTING COMPANY

87 Warren Street, New York City 7 Rue Henri Maus, Brussels, (Belgium,)

T We are the largest manufacturers of experimental wireless material in the United States. uropean Branch
Send for catalog No. 3. It's free. New Discount Sheet

Please Mention Popular Mechanics
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160 WASHINGTON ST., CHICAGO, U. S. A.
H. H. WINDSOR . . EDITOR

SUBSCRIPTION:
In United States, and its possessions, and

Mexico, per year, postpaid - $1.00
To Canada and all countries in the Postal
Union, postpaid, per year - $1.50

All subscriptions are discontinued at expiration
Please examine the date printed on your wrapper
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Do You Wear Glasses?
Does Your Wife, Mother, Sister?

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

ally for that purpose:

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

No. 558 is threaded on the end
opposite the blade. This may be
reversed and screwed into the part
with the ring, thereby making a #
longer handle. Nickel plated. § ¥
Price, 20 cents.

No. 554 is made with a chuck to hold the blade firmly in a
split socket when in use. The blade is removed by slightly
loosening the chuck, then reversed and inserted into the
socket nearly full length
and held safely by tight-
ening the chuck. Nickel
plated. Price, 25 cents.

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

Ask for complete Catalog No. 17AP of Fine Tools

THE L. S. STARRETT CO.

ATHOL, MASSACHUSETTS, U. S. A.

THEL. S  STANRET 00 8
ATHOL MASS U 5&

=={II1 ETAREETT O
M e

THEL G LTARRETT L0 PR
ﬂl.'l\'.li._.l.qu:..u_h:.-, .,

——l
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Ten
PerGent

Per Year -
A DIVIDEND NOVEMBER Ist, 1907

AND EVERY SIX MONTHS
PRESIDENT CHARLES E. ELLIS THEREAFTER AS EARNED

Y

I want every reader of PoPULAR MECHANICS and every subseriber to answer this annoancement.
I am sineere when I say I feel positive that you will always be glad that you did so. Send right
away and say you want me to send yon my booklet, ‘A Firm WiTH A EEpuTATION.” I will send
you this booklet by return mail, and also a long personal letter, in which I will point out to you the
advantages 1 am offering every reader of PoPuLAR MECHANICS and every subseriber.

We are one great, large club, banded together to improve each other’s condition. It is your duty
to help yourself and it is my duty to see to it that you do so and assist you. This is your opportunity.
Write me today and in the future after you have received dividends regularly as earned every May
and November you will say, ‘“That was the day I did the best thing I have ever done in my life.”
No matter what investment you are considering, write me first. Read my booklet, ‘A Firm With
a Reputation.” Learn abouat the investment I am offering you in the prosperous CUMMINGS &
EING COMPANY. You will never be sorry. Some three and a half years ago I offered my readers
and subseribers an opportunity to invest in some shares of another company. EvERY READER and
SvesorIBER who bought these shares has received a dividend every six months from the time they
bought these shares at the rate of sSIXTEEN PER CENT. They have just received another the first of
last month.

These shares were all s old before a great many of my readers and subseribers realized the fact,
A great many were disappointed because they could not get any. All the present helders are hold-
ing on to these shares because they are earning such large and satisfactory dividends every six
monthe. (Sixteen per cent per year.)

The same condition exists with the Commings & King Company., After all the shares are sold
there will be many who will be sorry they did not act quicker. Those who act now will get divi-
dends as earned at the rate of Ten per cent (10¢) per annum, every November and May of each and
every year hereafter and perhaps more, All those who succeed in getting their shares will hold on
to them, beeause they will be so well satisfied with their dividends.

A HHM WITH A HEP"T AT"]N My booklet, “*A FirM WITH A REPUTATION,”” tells you

““all about it. Bend for it today. As yom may know, 1
have been Pregident of one of the largest and most influential Associations in New York City for the past
nine years. I am proud of this Association. I want you to be proud to be my co-partner in this
enterprise, I am sincere when I say it will be for your interest to write me today. Fill out coupon

below and gend to me. I will send you my booklet, ““A FirM WiTH A REPUTATION," and a personal
letler by return mail.

PRESIDENT CHARLES E. ELLIS, 607-600 Wast 434 Bt., New York City.

Please send me your booklet, *A Firm With a Re utatlou.“ and your personal letter by return ma!.l I
promise to read both carefully. ours sinceraly,
TUATIEE, oo o cnm o m im0 M0l L 00 T A, e 0 B B A
POSE OB 1t vensvenssrns sass cnnesesnsnnssnsnssesansonss AAATESS, .. This One

VACLK _LIWdirolisauwe

AT
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Popiar Wechanic Shop Notes Series awarss |

¢ 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. 1, “Shop Notes for 1905.” 3ss nustrations |

228 Pages  Vol. 11, “Shop Notes for 1900.” sss mustrations
228 pages  VOL. 111, “Shop Notes for 1907.” sso niustrations

THE PRACTICAL EXPERIENCE OF HUNDREDS OF
EXPERTS CONDENSED IN THREE VOLUMES

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

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

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

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

€] The subjects treated cover every department of mechan-
ics, with useful time saving *‘kinks’’ for engineers, fires=
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, state which volume Is wanted. CHICAG«)
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High Grade, ]i:i'g_'t-l't--Weigl_{i N

The Mora Tourer is designed to supply the
demand for a high grade, medinm  weighit.
edernte. price Touorlng Car.  All the superlor

apply to the Mora
Tourer, Tor
Five Inches

polnts of construoctlon thit
Roadsters apply egually 1o the Moara
the mechanlzm of botli & ldentical. :
il-ll.p_;l'l.' wheel base, n handsome, Hght divided
fromt #sent. three NsSENEer Tear  sent, sfde entratn e
touring ear body, snd 4-Inch tires complete the differ-
ence, with 24 horsepower and but 1,500 Ibs. welght.
This car hes ample power to ¢limb any bill apd sofi-
clent to go to the pacé that exhilarates,

Furnished with LEa Coste High Tenslon Magneto,
La Coste coll and timer with storage battery, Inde-
pendent Ignition Sy2tew, in standard color and eguip-
ment, ot $2,500.

The Mora Absolutely Mud Proof

Construction Illustrated Herewith

Look upward from upderneath many motor ocars;
what do ¥l see? A mnss of mechanlzm coversd with
dirt snd grit which can be depended upon to cut out
hearings, ¢log carburetor and give endlegs  trouble,
bringing the machine to the serap heap years sooner
than woild orddnary wenr could mechanl=sm he kKept
clean a8 In the Mora Cars, where a glance upward
from onderpeath will show a elean aluminum pan from
the bottom of which muod and dust can be washed wilth-
out chance of Injory o mechanism, and beyond which
mud and dirt canpot go., This §f8 our own original
feature. Patent applled for. Only one reazon why

“Every Owner is a Satisfied Motorist™
e

e
i i ¥

“PINE
KNOT”

President

Roosevelt's

MECHANICALLY RIGHT.

Specifications

BRear Axle—Divided driving axle, completely housed, run-
ning in Tubular axle.

bearing front wheels,

Tubnlar with ball
front spring, platform

semi-elliptic

Front Axle-
Springs—Transverse
I¥ype rear springs,

Wheels=—32 inches, wood, artillery type.

Tires——32x4, G & J regular clincher.

Brakes—Two Internal expanding, two external constricting.
Externial operated by foot pedal. Internal operated by
emergeney brike lever. All four opérate on Jdepms dt-
tached to rear wheels.

Tank Capacity—I15 gallons gasollne,

Tread—56 Inches,
Wheel Base—103 Inches,
Motor—lour Uylinder, 4x5%, ecast in pairs.

Water-Cooler—Capacity, 0 gallons
Lubrication—3Splash system.
Carburetor—Mora .
Ignition—Jump spark, with 4
current reom storage Do ters
Control —Throttle and spark. I

unit La Coste coll on dash,

Transmission—=S1ding.

Bpeeds—3 forward and reverse.

Drive—shafll.

Bteering Jear—Irreversible wheel, screw and nut type,

Egquipment—2 ofl side lamps, 2 headllghts and generator,
1 tall lamp, horn and tools

Horgepower—24. Mechunleally right.

Standard Color—Mahogany Hed Body, Cadet Grey
(rear,

Approximate Total Waight—1.900 1hs,

Price—%2 200, withont mugneto,

Send for Free Catalog shawing fwo other Models,

MORA MOTOR CAR COMPANY
23 Mora Place :: Newark, New York

tunning

Please Mention Popular Mechanics
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HAYNES

RELIABILITY

730

—_
-—

STANDARD LOCK 8WITCH
Price, two keys, $3.00.

Prevents
Unauthorized

Use of Car
Standard

Model T, Hayoes Limousine

The makers of the H%_inuu have been liawlupll.g
their car for 13 years. ey know their ear thrurugl Au‘to Su ly
and through. Year after year they have seen thelr { Actnal Size)
old ears come back after varied use and have spotted STANDARD TIRE PRESSURE
here and there chances for Improvements. IKDICATOR, Price $3.00 & Mfg Co
o L ]
Thelr experience has developed for 1907 a car that Prevents Over Inflation 2
ean be safely advertised for reliability —a car that s Ti d
can be trusted. 1t contains no parts not made in the aves 1ires an 20 BROAD ST.
H P , no principles that are unfamiliar to Machinery
the es designers. Makes Smooth NEW YORK
In these days, when every blacksmith 13 buying RrAVEHRg
parts and assembling cars under a private trade-
mn.rki the fact that the Haynes factories really make — — -
mhmplnthnlrmmagmmmuuf [

Publisher’s Notice to
Subscribers in Canada

The Post Office Department of Can=
ada has abrogated the treaty in force
with the United States for many years
by which periodicals have been mailed
from this country to Canada at 1 cent

The Haynes Standard 50 H. P. Touring Car for 1907, per pound. The rate is now made as
Biodel “T," the highest powered shat driven high as to the most distant point in

car built. Price, $3,500. )
R R e et s e g~ L S the world and forces Popular Mechanics
WRODERIN, AT Donh- Foks to raise its subscription price to all
HAYNES AUTOMOBILE C0., Kokomo, Ind. Canadian subscribers to $1.50 per year.

Cliest Automebile Manufactarers fa America, Wembers ALLAN, : . .
New York—1715 Broadway.  Chicago—1420 Michigan Ave. Topcxetsll price: on. ewsants will
remain at 10 cents per copy as the

newsdealers’ supplies are shipped in

HAYNES| |5
POPULAR MECHANICS

|

Maodel ¥V, Vanderbilt Speedster
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[ELECTRICAL HANDBOOES|

10 CENTS EACH

1. How to Make & Dynamao 14. How to Make & 1-8 H. P. Dy-
3. How to Make a Telaphong namo or Motor
3. How to Makean Electric Motar 15. How 10 Make n Toy Maotor
4. How to Makes a Storage Batte 16, How to Make an Electric Ball
B. How to Make a Wimshurs 17. How to Make s Telograph In-
Eleciric Machine strument
0. How to Make s Magneto Ma- 18. How Lo Wind Armakures
chine 19. How to Wind Field-Magnots
7. How to Make a Medical Indae- 2. How to Make an Ammetar
tion Coil 31, How to Make & Thermostak
8. How to Make a Pocket Ac- 22, Motor Hotation
cumulator 23, How to Make an Electric Solds
8. How io Make a Flunge Batiery ering Iron
1. How to Make a Vollineter M. How o Makean Eleciric Heater
11, How to Make a Oslvanometer 5. How to Makean Elee. Furnacs
12. How to Make 3 Hand Drn AFRD . How to Maken Hand Fedd Are
18. How to Make » Tnllln[ MMa- a7 I-anmﬁl.k-n{lumph'p:rlﬁndl
chine 253 Hoaw to Make a Rheoriat

BUBIER PUBLISHING COMPANY, Department 3, LYRN, MASS,

Automobiles

Learn to Run

Our course of study by mail teaches
you an easy and pleasant way of earn-
mg from 325 to 3100 a week., Our
graduates are recognized as experts and
positiong seek them, You become a
chauffenr, garage manager or aufo-
salesman, Wrlte for free boaklet of particulars.

NEW YORK SCHOOL OF | 154 West 56th Street
AUTOMOBILE ENGINEERS §  New York City

AUTOMOBILES $100AND UP

We will mafl our la-ge Illustrated Bargain Sheet of new and slightly used Automobiles on
recalpt of your name and address, This shest shows accurate pbolograpale views of mora
. than 50 Automuebiles offered a8 low as 8000, Write plainly te

H. GRAHAM AUTOMOBILE CO.

' Established 14 Yoars.

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

MAKE YUUR BIKE A MOTORCYCLE

at small cost by attaching the
efficient,powerful,ight » elght
ERIE 2 H. P. ATTACHMENT
Thisincludes all parts to make
apowerfal, strong motorcycle,
1000 in wee. Bolts to any eize
frame. Speed, 3 to 30 miles
T hour., Fite any bicycle.
nid stamps for eatalog.
Hmnﬂﬂcusrs Send 15 ono cent ﬂtnm]}a for new book,
“The Motorcycle," It tells about the
mechanism, care, operation, how to get more power, ete,
Name make of motorcyela for low prices on accessories.
MOTORCYCLE EQUIPMENT CO.

50 LaKke Street, ammondsport, N. Y.

10 DAYS FREE TRIAL

L. Weshi un approval, without a u
I\ e el prepaid: - BONTE
after using the bicrcle 10 days
DO NOT umwm:;m:
\ :ﬂiﬂﬂﬁﬁ?ﬁ“ﬁmﬂ ::amh:;::;

N Licyelo, and have learned onr &
" i oF and Marvelons nete o

fFers.

u"E GE-T Ilit‘.}u it will eoet you 4o
w Ll o
o, thing will baldnl:ln:l f!‘w]l::l]l“dni:.‘l by
= return mafl. Yoo willmtmuch'rarmnlm
e tc?l-tinn Dé’ not wait, write it nOW,

up-Wheels and all muin:n M{?u?umpﬁa;g,
MEAD CYCLE CO. Dept. yiis CHICAGD

?

) Harroun Auto Bumper

Protects the Lamps and Radiators

NOTHING TO RATTLE OR GET LOOSE
Did you ever run up against a road hog?—Nuf said
Manufactured by

svcamore, L. The Turner Brass Works

—

CHICAGO, TLL. I

Automobile Rechargeable Dry Cell Battery

Latert nchlevement—mile race at Ormond Heach, Fla., won
in 46%; sec. Our machines hold all important records.
Double and single Motorcyeles. 24 to 40 H. P. lght weight
motors. Send stamp for catalog C.

G. H. CORTISS MFG. CO..

Hammondeport. N. T.

Battery the Strongest and Longest
Life Fat Spark Generator made,
can be easily and quickly re-
charged many times . . a

PRICE 75 CENTS EACH

The Railway Safety Service Co.

2d Floor Front, Besse Buliding

SPRINGFIELD, - MASS.




and pension in old age;
billets of responsibility;

by addressing
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YOUNG MAN!

Would you like to know what the Navy
offers you, in mechanical training; in wages,
and a chance to increase them; liberal pay
advancement to
in athletics —in
short, wouldn’t you like to know all
about life in the Navy? If so write for

AN ILLUSTRATED BOOKLET,

entitled *“The Making of a Man-o’-Wars-
man.” This will be sent to you free from
the nearest Navy Recruiting Station, or

BUREAU OF NAVIGATION, DESK 69

Navy Department,

25c. BOOKS 25c.

ELECTRICITY. The study of, and its laws for he-
ginners, comprising the laws of electric current gen-
eration and dow, Ohm's law, galvanizsm, magnetizm,
induction, principles of dynamos and motors, wiring,
with explapations of simple mathematice as applied
to electrical caleulations. By N. H. Bchneider. With
05 original [Mustrations and 6 tables. 25 cents, post-

fd.

WDRY BATTERIES. A practleal bandbook oo the
designing, Glling and finishing of dJdry batteries, with
tables, for autmobiles, gas engine, medical and coll
work, electric bells, alarms, telephones, experlinents,
and all purpeses reguirlng a first-rate  battery., Fully
illustrated with 30 origipal drawings. 25 cents, post-

paid,

ELECTRICAL CIRCUITS AND DIAGRAMSA. Heing
a selection of original up-te-date and practieal dia-
grams for Installing annuncintors, alarms, beils, elee:
trie pas lighting, telephones, electric power light and
.wirlng clreults, ipduction eolls, gas engine lgniters,
dynamos and motors, armature windings, By N, H.
Belineider. 25 cents, postpaid.

ELECTRIC BELLS AND ALARMS. [low to install
them. By N. H, Schnelder., Iocluding batteries, wire
and wiring, eirenits, pushes, bells, burglar alarms,
high and low water alarms, fire alarms, thermostats,
annunciators, and the lecating and rewmedying of faunlts,
With 56 orlgloal diagrams. 25 cents, postpaid, -

MODERN PRIMARY BATTERIES. Thelr constrie-
tlon, vee and maintenance, ineluding batteries for tele-

phones,  telegraphs, motors, electric lights, induoction
rofls, and for all experimental work. By N. H.
Behnelder. 4 pages, 55 [llnsteations.  The hest and

lutln-st American book on the subject.
padid,

EXPERIMENTING WITH INDUCTION OCOILS. M.
8. Korrie, author of *““Induction Coils and Cofl Mak-
Ing."" A most Instroctive lttle book, full of practical
and Interesting experiments, fully explained in plain
langunge with nunmerous hint: and suggestlons for even-
Ing entertalnments. Arranged under  the following

20 cents, post-

headingz: Tntroduetion: The Handling of Ruhmkorff
Coll; Experiments with #parks; Effecis in the
Vaconm; Induction and Wireless Telegraphy, With

Washington, D.C.

36 orlginal filiostrations. [In 256 cents,
unstxr:nid.

ELECTRIC GAB LIGHTING. How to Install electrle
gas fgnlting apparatas, iocloding the jump spark and
mnltiple systems for all purposes. Also the care and
selection of snltable batteries, wirlng and repairs. By

the prees.]

H. 8. Korrie. 101 pages, 5T 1lusiratlons, paper. 25
cents, postpald.
THE IOCOMOTIVE, simply explained. A first in-

troduetion to the study of the locomotive engine, thelr
designs, construction and erectlon, with a short cate-
chism, ard 20 illustratlons. 25 cents. postpald.
WOODWOREK JOINT How to make and whers to
nse them; including mortise and tenon joints, lap
joints, dovetall joints, glue Jointes and scarfing {n].ntn.

With n chapter on cireular woodwork, revieed and
:-ﬁlﬂrm.-:{ edition, 101 pages, 175 illustrations, 25 cents,
postpaid, N

ALL ELECTRICAL MEABURING INETRU-

MENTS, describlng the making and using of the dif-
fetent Instruments, fuolly {llostrated. 25 cents, post-
paidd.

METAL WORKING TOOLE AND THEIR USEB. A
Handbook for Young Engineers apnd  Apprentiees.
Ehows how to nse simple tocls required in metal work-
Iin.'.;l_] and model making. ustrated. 25 cents, post-
pald.

THE SLIDE VALVE. Rimply explained for working
engineers.  Fully Hlusteated. 25 cents, postpaid.

DIAGRAM OF CORLISS ENGINE. A large engrav-
Ing glelng a longitudinal section of the Corlisa engine
cxlinder. showing relative positions of the pleton,
steam valves, exhaonst valves, and wrist plates when
ont-off takes place at 1f stroke for each 15 degrees of
the elrele. With foll particnless. Reach-rods  and
rock shafts. The cirele explained. Wrist plates and
eccentrics.  Explanation of figures, ete.  Printed on
heavy paper, slze 13 fn. x 10 in. 25 centd. postpaid.

N 10N COIL8. A practieal handbook on the
eonstruction and vse of shoek and spark coils, With 35
fllnstratlons. 25 cents, postpald.

JOINT WIPING. Pracstical hints for begloners fn
plumbing. Fully {llustrated. 256 cents, postpald.

POPULAR MECHANICS

160 Washington St., =

CHICAGO
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This Catalog |

Will Help You Solve
Your Water Supply Problem

F YOU have a water supply problem to solve,
then you should write for our complete
64-page illustrated catalog, It will help

you solve that problem to your entire satisfac-
tion as well as economically and permanently.

No matter whether your requirements are

moderate or extensive, this catalog will help
you out of your difficulties.
If you live in the ¢ountry or in the suburbs,

you may have water service equal to that
offered by the best cily water works.

L g
o e -

WATER. SUPFLY

If you live in the ecity and the pressure is
not strong enough, or the water is impure, or
the water rental is exorbitant, you will get
some valuable suggestions from our catalog.

If you are interested in the water supp d{ .
subject as it relates to country and ecity buil
ings, public institutions, hotels, neighborhood
water works and small towns, then you should
get this book.

QOur catalog gives complete information
regarding the

Kewanee System of Water Supply

With the Eewanee System, we avoid all eleva-
ted and attic tank troubles ; and we do away with
old fashioned methoda, replacing them with
modern scientific, practical and more satisfac-

tory equipment.

|  We furnish complete plants, including ade-
| gquate pumping and storage facilities, But, in-
2 stead of utilizing gravity pressure, the water ia

delivered by air pressure, with the Eewanee
System.

Everything ia out of sight and thoroughly
protected from extremes in weather., Excellent
fire protection is assured, and each plant will
lazt a lifetime—and longer.

But, write for our catalog and get full infor-
mation. Ask for Catalog No. 14,

Kewanee Water Supply Company, Kewanee, Ill.

32 Broadway, New York

820 Marquette Bldg., Chicago

—

So0ld to ¢on-
; trictors on 6

duys’ test Dbe
fore asking for
settlament.
Works in hard
pan and shale
rock, whare It
can be taken
out with the
ordinary pick.
Passesover tha
work but once,
cutting toa per-
fect grade if
deslred. l
Write Tor eata-
log H, also re-
print article
giving cob'e
yard< Ditcher
will handle par
dayand thecost
of oparafing.

Read the Tollewing
testim. niai:

=A"ETY " Maochioe. CANADA
Pinichor Creck, Alta, Cain., Tth March, 10806
The Buckoye Traction Ditcher Co., Findlay, O,
Bentiomen After wsing for fouar monthe the 2 jn. x 796 #. Ditcher 1
prirchosed from you, 1 am abls to gi ou tha following resnlts
b goswd bopm Bhe mnvchine can i f of & foul diteh per LLE}
ra, including delays and @t P 1, dry iy Thint loaves a gsolai b
o The sildles1lia machine ean be connted on to eut 800 fest per duy. In
gravel the siza of amian 8 Bt 10 will dig 760 Feel por day ; nmnarsns stops
are fedqiilesl 15 plek tha stojes that ey roll islo sonio piart of tlie mia-
clinery
1 have dog'in groond composed of Fravel and boolders Tnrger than n
man's head, bot it i pot oconomdent, 1 am satisfiod 1hot the niaclins
will d¢ the work of 100 men st one-lenth the copt of band Tnler
Yours truly, 4. E. '|'|......-.: CLUE,

The Buckeye Traction Ditcher Co., Findlay, O.

New Hawks Water Heater

Wa introduced and bulit up the trade from Chicago, of
the Peerless Kitehen Boller, That Eﬂ:u rience developed
our latest and highest efficlency avd economy.

= = =] THE HAWEKS

| WAILER HEATER,
uf which we are the
sule manulacturers,
This heater i griar-
anteed superior to
all others. Make
a  thermometer test

| of the heat waste af
flue  as  ecompared

| with the Hawks,

| We invite the opin-

|

|

fon of any one fam-
fliar withsueh appar-
alus, as to the merlt
of our heater, In
principle aond eon-
struction. A Flof
Bath eosfs 14 eenis.
Hot water through-.
put the house at all
hours.

Gas or Gasolinz
for Fuel.

We are speclalists in
Water Heallng, also in
s finsaline Lighting Syslemis,
"} nieil  Hooss Healors, A
s novel ling of ||.ip:|!|.ﬂl- clans
epecinlties necessary (o the
eonveniencs and emfort
of e modern housa in
city or country. It costs
nothing to investigatea AND
WE HAVE THE FPOSITIVE
PRIMIFS.  In writing, © §f
L lueated in n clty pleasa
give name of your plumber,

15 o WSS
Peerless Kitchen Boiler & Supply Co.
54 Dearborn Street, Chicago

.
-

T . .. mam .
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n you can procure will give more satisfaction during the months of vacation than a
They are light, trim and up te date, shoot true to your aim
Make it a point to eramine these

No
Ht:ip ns @ Allen light caliber rifle.
and can be taken apart and packed in the suit case for traveling.

Rifles before your vacation. You can find them at any good hardware or gporting goods store,

No. 722. a3l Ibs. 18-in. Barrel.

Has back action and positive safety arrange- :
ment. Shoots .22 short and long rimfire cartridges.
American Walnut Stock; Barrel black rifle steel, 83 in.

entire length

No. 822, 4lbs. 20-in. Barrel.

An improved Lever Action Gun with improved
safety features. Shoots .22 1ung or short rimfire
mﬂridgnﬂ, Barrel 20 in. of best black rifie steel, deep rifled with
our improved extra guick twist. Stock select American Walnut.
Weight 4 1bs. 85-in. overall.......

No. B32. Same pattern and size asabove, but chambered for .32 cal. short eartridge. $4.50

4.50

Write for var beaulifal “*Gun Gulde and Catalog™ for 1803, 18 lnsiraies and deseribes all ihese rifles, aswell
&% 34 other models of our firearms and gives many poinis on the care nod bandling of guns, 1'T'5 FREE to all
wha wrlie prompily.

THE HOPKINS & ALLEN ARMS CO. Dept. 32
Largest Mfrs. High Grade, Popular Priced Firearms in the Waorld.

HOPKINS @ ALLEN RIFLES

22 Caliber—BEST MADE AT THE PRICE-32 Caliber

drive tacks at 600 yards ; handle perfectly ; have deep seated screw-key take-down joints and cost less than
any other rifles cn the market of equal grade.

They

|

NORWICH, CONN., U. 5. A.

No. 922, Leveraclticn—
shoots .22 caliber short,
long and long ritle eart-
ridges, Has rebounding
hammer, easy action,
heat safely arrangement.
Barrel, high power rifle
steel, stock best grode of
Walnut, Weighs
i%4 1hs. Barre] 22-in.
=33-in. over all.

$5.50

No. 932, Same pat-
termn and  site as
above,  Chamberad
and rifled for
.42 ghort and
long cartridges.

$5.50

NICPEPE 4™
IOy AR
LETIERING
DESIGANS ETC

DISPLAY SICNS
SHOW CARDS
AMND POSTERS
ets, ate,

Ti'l_is book 1= far beyvond anything ever published In

his lne. It contains solid,
practical common sense |nstruction—a book that is free from absurd theories and
mystifying kinks and contalns 2,000 advertising Phrases for Card Slgns, Posters, efe,

Tha price of the book is but $1.00 deliverad to your address. If you find book not
as represented, :i'nru have the privilege to return the same 1n good condition within
three days, and I will return the money.

Address W, A, THOMPSON, Pontiac, Mich.

A NEW MONTHLY MAGAZINE

The accompanying illustration shows a small outline of the cover page deslgn
of a new publication—** The Show Card Writer,"' a handsome new {llustrated
monthly, ‘Lhe first number will appear before September First (about August 15th).

No Card Writer can afford to be without it & slngle month. It will be a credit to
the erafe, an Ingpiration to the worker and a delight to the eye. Every page, every
article, every llustration will be clear and distinct. It will show you how to linprove
your skill, how to enlarge your field and how to make money.

One Dollar per Year Ten Cents a Copy
I Write for prospectus. Address

e —

Modern Show Card Lettering, Designs, Efc.

EF NEW AND REVISED EDITION <33

2000 g 3
i o e A practieal treatise on Up-to-Data Pen an 1 Brush Letter-
ADVERTISING ing, glving instructions respecting many styles of lettering,
p"_ﬂj}_!’[’-" position, movement, shading, spacing, deshening and ar-

rangement; with Hlustrations of large and small letiers of
each alphabet, together with a full analysis and diagram for
making neat and prominent figures off-hand for Price Tlek-

Over 150 illustrations of finished show cands and pries
tickets are given with practical instruetion, outside of a
large varlety of standard show eird alphabets.

Ne Free Samples * "
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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—you know what that means.

Once Inserted, Star Shields or Anchors operate quickly and easily to secure a firm
hold which may be depended upon for permanence.

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 im-
portant contracts. Are YOU as familiar with these bolts as you OUGHT to be?

CATALDOG AND SAMPLES ON REQUEST

STAR EXPANSION BOLT CO., "

| Arways UsE

ey |

“"w ‘1 r 9"
, II ( I
—— L]
)\ NO SMOKE
ND DUST (/7 I‘*"’ NO CINDERS A COMPLETE MACHINE SHOF is attained suitalble for all kinds of
BARRAS SATYL repriring, experimental work oF ol king, 1 il (E
CATARACT PRECISION LATHE nnd 1;.11"?;-1::?}:!&?9]]?.‘.:'& }]1:“'?:;':
applicalde to & room in Four home, & manafactoring plant or teol room,
fed Tk . ']!|_L!l is !l-_]'u.l\.'eln!i-:l-u fow machinnics are sware of  and is the most
vl = HARLTY practical, universal and interchangeable outfit ever designed, If inter-
CENENAL PASSER G LR AGENT asted send for further information mmnd complobe eatnlogus,
CHICAGO MANUFACTURED BY
HARDINGE BROS., 1034-1040 Limcoln Avenge, CRICAGS, U. 8, A.
= =] ESTABLISHED 1830

Please Mention Popular Mechandcs
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WHY - NOT BUY AT WHOLESALE PRICES?

AND SAVE MONEY ON EVERYTHING. - Over, 5,00 laboer-saving, money-making

articles for the shop, home and farm fully
{llustrated, deseribed and priced in our Big New Catalogoe No, i,
1t contains a larger variety of mechanics’ tools of all kinds at lower prices than heretofore
ghown in any catalogue ever published. No mechanie can afford to be without this up-to-date
Bayer's Guolde, for we sell at wholesale prices in small quantities as well as large.
Opposite each article in the catalogue is the low price at which we eell it, the Lowest
Price for which it can be bought in any store, big or Httle, in this or any country on the globe,
Yoo will spend hours of interest over its pages; you will marvel at the wonderful variety, all
complete in one blg book. It makes buying plessant as well as profitable, no matter where
you live. This catalogne coats us $1.00 to print, but is sent postpald Free of Charge to all
vhoask foc lin goos Wo will send Preminm List, containing 100 valuabl
ik ___Wewill gend you our Freminm Ligt, containing valuable
WRITE FOR TO-DAY. and us=eful articles given away FREK, Also our Grocery
List, showing how ﬂmBunn save one-third on your ﬂv ingrl axpanagn. ek Bk Tk
___Buy of us and secura Best Gooda at Lo
WE EEI‘L RELI* LE GDDDS DNLY‘ Prives: Prompt Shipments, Low Freight and
Fxpress rates, and a square deal every fime. We ran ' satlsfaction or refund your
money. We also gnarantes safe delivery of all goods red of us,

WHITE, VAN GLAHN & CO. : : : 30Cneednr

This 700 Page Catalogue Free The (Hdest Mail Order Houze in Ameriea. Estoblished 1816,

2 Art Panels 50c

N
N
=
a
.
o
o
)
g
.

LEARN JEWELERS
ENGRAVING

“The Engraving School that Graduates Experts”

A ramiu-.tinﬁ, high-salaried and easily lesrned drade, tanght thoroughly
and practically by correspondence.. We will tench the begioner better
sngraving by correspondencs than he can gain in yearsof rigid appren-
ticeship. Wo will improve the skill of sny engraver one hundnE per
ecant and make him master of the trade.  The demand for compstant
engravers far sxcends the supply, Zend for handsome illusirated
prospecias,

Page-Davis School { uip. 112 5 Toroets 5. Torte, Con,

Studies of the Human
Form Divine

Most Exquisite Poriravals of
“woman Beantiful™ cver shown in
one ecollection. Wa =end full set of 12
gomplete, prepaid, together with 80 llfe-
like mipiatures of other Deautiiul art
pietares for only S0e, coin, stamps or
Money Order. 26 panels different, $1.
French Art Album of 550 Studies, by ex-
Hrasa. 2,08, Money back if not satls-

ed. Catalog free.

GORDON ART CO.

Dept. B 87 1209 Foster Ave., Chicago

Free Order H lmnc'lﬂ at once and we will inclods
an oxtrs hand eolored pleture absolutely foes.

LEARK TO DHAW for newspapers and magacines. We will teach
you by correspondence. he oldest and most therough school in
the world. Catslog seot free. Founded by F. HOLME.

SCHOOL OF ILLUSTRATION. Dapt. 107, 80 Wabash Ave., Chicago

- - There are XX chapters In all, XIX carrylng
A c oo lt ln tse you from the fundamental principles of elee-
tricity on through the varlous 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 is carefully written and to the point.
After a student studies a subject, he Is questioned on that
subject In such a manner as to bring clearly to his mind
the points he peeds to koow regarding same. A DIC-
TIONARY in back of book will epable him to learn the
meaning of any electrical word, term or phrase used in
this book, as well gs bupdreds of others in common use

All required tables necessary in the study are In It

TABLE OF SUBJECTS:
CHAPTER CHAPTER

Iil_'_'_‘t"'l"l" rl' I X—Counter E. M. F.
ectric Batteries. Elec- = 7 .
tric Plating. X1 ml'll:t-':l:truls and Eddy Cur

I—Magnetism
IV—The Ifnl netic Circuit Xll—Armature Reaction

v\:—:llutne:_c Irli:t::n Xill—Sparking
—Magnelic Leakage X
Vil—Energy in Electric Circuit XIV—Winding of Dynamos and
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of its return. Your decision will be what thousands of
others has been. Money would not buy it if it could not
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dreds. It 18 best to order and be your own judge of Its
merlts.

CLEVELAND ARMATURE WORKS, Cleveland, Ohio.
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For SALE

MANUFACTURING
BUSINESS

Owing to lack of sufficient capital,
I am requested to dispose of the
$25,000 Capital Stock, Machinery,
Goods on Hand, and Patent Rights
of a recently established incorporated
business, covering a staple article.
This article is in demand in almost
every family, and admittedly the
superior of everything of the kind
on the market.

The largest stores in Chicago have
agreed to retail the goods, and a
prominent selling agent says $5[},{N3[}
worth can be sold in Chicago alone

I 35 per cent.

during the next year at a profit of

The business requires no expensive
plant or machinery, and can be moved to
any point accessible to good lumber and
having ample railway facilities.

It affords employment to both skilled
and unskilled labor.

$10,000 Will
Buy Everything

This is a rare opportunity to get into a
bona fide profitable manufacturing busi-
ness, handling staple goods and backed by
strong patents.

Call on or address the undersigned

FREDERICK BENJAMIN

1515 Marquette Building

CHICAGO, ILL. l

HOT WATER

IN 2 MINUTES
Cost—Two Cenits

The Peerless Kitchen Boiler has solved the
hot water problem, in ecity and country homes,
hotels, restaurants, clubs, bath-houses, gym-
nasinms — every place where hot water is
required. DBurns either gas or
gasoline; heats water to 185°
and keeps it hot at one=half
cent per hour. A hot bath in
two minutes for two cents.
The PEERLESS is sgimple in
construction—only three parts
—disk, burner, drum. Absolute-
ly noiseless; creates no odor.

ccupies but a very small space ;
easy to install and connect. No
pipes to clog or mechanisms to
get out of order. The water is
kept in constant circulation, the
capacity almost unlimited.
PRICE, surprisingly moder~
ate. Ask your plumber about
the PEERﬁEES, or write for
catalog, prices and discounts,

JAMES McCARTNEY
39 State Street, - CHICAGO

The New Universal Square

is proving itseli sure to become the Standard Tool of its kind

Made In three

Bo. 6— 6 In.
Sim% No. 0= 10 Ia,
Bo. 3—131a.
The only kick
coming on us s
thatwedld notfill
aorders ‘rrum ptly.
We did pot ex-
t 80 heavy a
amand. It was
not our fault.

If you have tried to
get this tool from your
dealer and bacome discow
bacause ha was ons whocould not get
his orders for them, we advise you
that this condition has bessn over-
come by onr bullding alarge country
factory, where they are belng made
by the thousand, and every order is
shipped promptly.

If your dealer cannot get them now, write direct

DUBY & SHINN MFG. CO., Inc.

Heme Office and Works: LONG BRANCH, N. J.

Branchport Station

B TR ¢ PSR R
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Here’s the Opportunity
Are You the Man?

If an employer should say, "f vant @ man for an important position,’
would you be the right man: ?

Opportunities like that are coming constantly to men trained by the International
Correspondence Schools, an institution that qualifies men to take advantage of every
opening ; to command high salaries; to succeed in the best positions.

Employers prefer 1. C. 8. students because of their training, and are daily applying to
the Students’ Aid Department of the 1. C. S. for men to fill positions of responsibility.

" Doesn’t it shake you up when you see another fellow pushed ahead—because he
is trained—and yourself plodding along in
the same poor job at the same low wages?

During March, 403 students voluntarily
reported an increase in salary and position as
the direct result of L. C. S. trainine.

Why don’t you get in line for a good
position f It’s the business of the I. C. 8. 1o
help vou. No matter who you are, wlmt you
do, or Low little you earn, the I, C. 8, comes
to you #Ight u fsru.’_l o1 are, at your [:rt:::ent
work, in your own home, and qualifies you
for the good things others will grasp if you
don't wake up.

‘The first step is to mark and mail the
coupon. It costs nothing but a stamp and

“will bring you information and help that
will eventually be worth thousands of dollars.

INTERNATIONAL TORRESPONDENCE SCHOOLS
Box 872 |, Seranton, Pa,

1 Flease explnin, without farther ahil n o my part, how
] I enn qualify for a larger salary in th sitlon befiure which
[ have mirked X

ook keeper Mechan, Uraughisman
Stenogrupher Forecman Plumber
Adverdsament Writer Eles. Lighting supt.
Bhow Card Wrlier Mech. Engineer
Window Trimmer :::'l‘lﬁi::} Fnglneed
:-IT:TI-;;II:.I:I Law Civil Engine EI“
Clvil Bervice Hallding Contractor
o b Architee’] Draughisman
STV AN ! Archliect

P'extile MIll Supt. Siructural Englneed
Eleetrlclan Bridge Englneer
Fler. Engineer Minlng FEnginecr

Nauens

Btreet and No,.

Please Mention Pooular Nechondos
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*The Car Maintains Its Balance Whether Standing Still or Moving"'
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CARS BALANCED ON SINGLE RAIL

Travel at 150 Miles an Hour—Predicted Greatest Mechanical Sensation in Years

Louis Brennan, an English inventor,
has astounded the scientific experts
with his demonstration before the
Royal Society. Brennan is no ordinary
dreamer, for the British government
paid him $550,000 for hiz patent tor-
pedo, and iz now spending $25,000

Car of the Future

building a monorail car 12 ft. wide,
under the direction of the war depart-
ment. Indeed the inventor predicts the
railway car of the future will be several
times as wide as now, and two or three
stories high. It will travel upon a
single rail, and cross rivers on a single
steel eable if conditions do not favor
the use of piles or piers. The propel-
ling power may be steam, electricity or
gasoline. If Brennan’s expectations are
realized his system will revolutionize
the operation of railways throughout
the world.

Monorail systems are not new, but
heretofore the cars have either been sus-
pended, ot held in poise by guide wheels
on each side of the carrying rail.

The secret of the Brennan system is
the use of a gvroscope within each car.
He has studied this mysterious piece of
mechanism for 30 vears and is caid to
he one of only three men in the world
who really understand it. He says:

“The characteristic feature of the
system of transportation is that each
vehicle is capable of maintaining its
balance upon an ordinary rail laid upon
ties on the ground, whether it be stand-
ing still or moving in either direction

at any rate of speed, notwithstanding
the center of gravity is several feet
above the rail and the wind pressure,
a shifting load, centrifugal action, or

‘any combination of these forces may

tend to upset it.

“Automatic stability mechanism of
extreme simplicity, carried by the ve-
hicle itself, endows it with this power.

The mechanism consistz essentially of

two flywheels rotated directly by elec-
tric motors in opposite directions at a
high velocity, mounted o that by their
gyrostatic action their stored up energy
can be utilized. These flywheels mount-
ed on high-class bearings are placed in
air exhausted cases, so both air and
journal friction is reduced to a mini-
mum, consequently the power required
to keep them in rapid metion is ex-
tremely small.

“The wheels are placed in a single
row beneath the center of the car and
are carried on bogies or compound bo-
gies, which are not only pivoted to pro-
vide for horizontal curves in the track
but for vertical ones also. By this
means the cars can run upon curves
even of less radius than the length of
the vehicle itself, or on crooked rails,
or on rails laid over uneven ground
without danger of derailment.

“The motive power may be either
steam, petrol, oil, gas, or electricity. T
use petrol (gasoline) and an electrie
generating set carried by the vehicle
itself to supply the current to the mo-
tor’s stability mechanism.

Crossing a Chasm
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1. The active principle of the Brennan car: The Gyroscope in its simplest form, as it is
gold for a toy—""The top that can't be knocked over. 2, The wvehlele on the part of the
track representing a mountainous distriet, showing the way in which it leans automatically
towards the center in rounding a curve. 3. The vehicle on level ground, showing the way
in which it leans automatically away from the heavier side when [t is unevenly loaded.
4. The inventor at home. 5. A Blondin feat: The car crossing an iron hawser in the 8-t
working model in Mr. Brennan's grounds, § ft, from the ground and keeping perfect
balance. 6. The model car carrying a 150-1b. man. 7. The Brennan gyroscope. 5. Mr.
Brennan's idea of travel in the future: A monorail vehicle very much larger and wider than
present-day railway carriages. 9. Detail of the car.

“Everything points to a great econ- coach 12 ft. wide. Brakes capable of
omy resulting from making the cars being operated by pneumatic or manual
wider in proportion to their length than  power are provided for all wheels.
on ordinary railways. Therefore it has “The rail only requires to be of the
been decided to make an experimental same weight as one of the rails of an
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ordinary line in order to carry the same
load on the same number of wheels in
each case. The ties also only require
to be one-half the usual length.

“The bridges would be of the sim-
plest possible construction, a single
wire hawser stretched acrosg a ravine
- or river being all that is necessary for
temporary work. Strange to s=ay, the
lateral swaying of the hawser does not
disturb the balance of the cars, and the
strongest winds will fail to blow them
off. In other cases for bridge building
a single row of piles with the rail on
top suffices, or a single girder carrying
the rail may be conveniently used.

“The speed can be from twice to
thrice that of ordinary railwaye, owing
to the smoothness in running and the
total absence of lateral oscillation.”

Sir Hiram Maxim, while admitting
the success of the demonstration, pro-
nounces the apparatus “a highly scien-
tific toy,” but does not believe the same
results will follow when the system is
applied to actual practice with standard
size cars operating out of doors, and
states:

“I think his plan to keep the car-
riages from tipping by the aetion of
the gyrozcope will be beset with a great
many difficult problems, so difficult, in
fact, as to make the whole scheme ab-
solutely impracticable,

“It 15 quite safe to say that if Bren-
nan’s trains were running east or west
and there was a strong wind from the
north, the wind would exert consider-
able force on the train in the same di-
rection, and I think that, under these
conditions, the plane of the gyroscope
would gradually yield, capsizing the
train.

“No doubt there is nothing in the
world so much of a mechanical paradox
as the gvroscope. Perhaps I can best
illustrate the construction, 30 vyears
ago, by Sir Henry Bessemer of a ship
with its cabins fitted with gymbals. He
proposed to keep the ship in a horizon-
tal position by the use of large gyro-
rcopes. They had no effect at all in
steadying the craft.”

On the other hand Brennan operated

POPULAR MECHANICS

his small car with one side greatly over-
loaded, and claims that in proportion
to size of car and its unbalanced load,
any wind pressure short of a hurricane
would be no more severe test to a car
of ordinary size. What can be done
under actual working conditions will
remain a question until the government
makes the test. Until then the subject
will continue to be one of absorbing in-
terest to engineers and scientists, some
of whom pronounce the invention the
“greatest since the electric motor.”

—_— e ———

CANTEENS AS LIFE PRESERVERS

A novel use of the canteen iz to em-
ploy it as a life buoy or as an aid in
learning to swim. The accompanying
sketch shows the pesition of the can-
teen as it should be used. Whether
there iz one canteen or two, the idea iz
practically the same. Snap the canteen
strap to the belt buckle and fasten the

Emergency Life Buoy

canteens upon the breast so that they
cannot slip out of place, says the Jour-
nal of the American Cavalry Associa-
tion. This may be accomplished by
fastening a string or handkerchief to
the side rings of the canteens, and then
passing it around the neck. For still
greater securify, pass a cord around
the body and fasten it to the outside

rings.

—

By the end of the year trolley lines
will connect Chicago and St. Louis,
and it is planned to extend the road
to Kansas City.
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BERTILLON’S NEW SYSTEM OF PHOTOGRAPHING THE DEAD

M. Bertillon, whose
system of identification
of eriminals has been
adopted in all parts of
the world, has just in-
vented a new form of
photographic apparatus.
It is used in making |
photographs  of the
dead. The result of
the present method of
taking the picture of a
dead person is shown in
Fig. 1, and the greatly
improved result with
the new apparatus is
geen in Fig 2. The
body is laid on a plat-
form on which are
drawn the basic lines of the Bertillon
system of measurement, and these lines
are preserved in the photograph.

The camera is suspended directly
over the subject, but other pictures are
also made from the floor with another
camera, giving a variety of positions,
The chances of identification are very
greatly increased by means of the new
method.

Former Way

Bertlllon Photo

A CONCRETE SAFE

If conerete safes come into general
use the ewner will find it cheaper to
build a new one than to move the old
safe; and safes can be had in all sorts
of inaccessible places by carrying a

few small bags of sand and cement and
building the safe from the materials.
The concrete safe is not burglar proof,
neither is the average steel rafe, but it
is sufficiently strong for all ordinary
requirements against theft and fire. )

The concrete safe illustrated was
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made in Seattle by a concrete building

constructor, The Concrete Age says
the safe is 2 ft. 4 in. square and 3 ft.
high. Walls and doors are 4 in. thiek,

reinforeed with 1-in. twisted steel, with
the lock and hinges, cast in the center
of wall and door. The handle and cas-
tors were also cast in place. The con-
struetion is not specially difficult—any-
one handy with tools ean make one,
and the iron parts can all be pur-
chased and are comparatively inexpen-
sive. A few dollars and a little in-
teresting work will provide a good,
durable, substantial safe.

——— =

NEW SENSATION COMING

The amaugement loving publie, which
each year demand some new sensation,
are likely to get it in plenty when the
Avernus 1.1huul now building, is com-
pleted. 1t gives all the exhilaratin
features of the most reckless roller

POPULAR MECHANICS

coaster but is much =afer. The machine
carries two wheels on the same axle,
and on each wheel runs a car which can
hold 20 people. The speed can be regu-
lated, and the most wonderful varieties
of motion ean be obtained. The ma-
chine i1s an English invention,
PR R T

ENFORCED BURIAL AT SEA

The enforced burial at zea of Mrs.
Chalmers Prentice of Chicago by an
Italian Commissioner aboard the “Koe-
nigin Luise” of the North German
Lloyd Steamship Company on April 27
has resulted in a suit for $250,000
damages against the company, who
have taken the matter up with the
Italian government in the hope of pre-
venting future occurrences of the kind.
Mrs. Prentice had been traveling first-
class and every necessity for embalm-
ing the body was at the disposal of the
ship’s p]r,rsmlan but no appeal availed
against the Ttalian’s arbitrary decree.

You Hold Fast While the Car Plunges Like a Wild Broncho



POPULAR MECHANICS

745

TRAVELING BLACKSMITH SHOP

The Minneapolis fire department pos-
sesses a valuable adjunct which has re-
ceived the tribute of imitation by other
cities. It is a device for saving time
and money by bringing the blacksmith
to the horse instead of the horse to the
blacksmith. As the department has 180
horses, each of which should be avail-
able at a moment’s notice, day and
night, the importance of such saving is
obvious. There is a further eéconomy
in having the shoeing done by city em-

- —— _— _————

ployes instead of by outside smithe,
The device is a wagon built and de-
signed under the supervision of Chief
Engineer Canterbury, which is fitted up
with all the tools and apparatus for
horseshoeing, including forge, rotary
blower, anvil and vise. The two side
springs seen in the cut, under the front
platform, have five leaves and are 40 in.
long, the cross gpring has six leaves and*
is 38 in. long. The front wheels are
36 in., and the rear 48 in. In order

The Blacksmith Comes to the Fire Department Horse
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that there may be no possible crippling
of the service while a horse is being
ghod, the horse which draws the black-
smith wagon is put temporarily in the
place of the one which is trying on his

new shoes,
_—_-_H_.r———

FRONT OF 8-STORY BUILDING
FALLS OUT

A very unusual accident occurred to
an 8-story brick business building on
Wabash Ave., Chicago. The building
had been remodeled and filled with
goods by a furniture concern. About
3 a.m. the entire front fell out, block-
ing traflic on surface and elevated roads
for several hours. The only persons in
danger were two cabmen who heard the

““The Entire Front Fell Out''

MECHANICS

building erack and drove out of the way
just in time to escape death.
— e .

PARIS PRINTS PAPERS WITH
AUTOMOBILES

Electric power is used to a very large
extent in Paris, the newspapers de-
pending almost entirely on it to operate

Traction Engine Furnishing Power

their typesetting machines and presses.
When the recent strike in the power
houses oceurred there was not only
darkness in the cafés, where candles
stuck in wine bottles were improvised
for lights, but the daily papers eame to
4 sudden stop. The resourceful French
mind, however, instantly conceived the
hest thing to do, and automobiles of
large horzepower were at once secured
and used to furnish power for driving
temporary gcnerators placed on the
sidewalk or in the street. In one case
a motor car was actually carried up
into a composing room and used to run
the typesetting machines by belt drive.
Traection engines were also employed ;
one of these is shown in front of the
daily Journal, driving a generator
which rests on a motor truck,
—ri e

A Wisconsin farmer boasts a mahog-
any sidewalk, built from barrels in
which he received goods shipped from
the West Indies.
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TREATMENT INSTEAD OF
DRUGS

Patients Climb Stairs and Kick Indian
Clubs

In many cases of nervous trouble the
patients are now given mechanical ex-
ercises instead of drugs. Une piece of
apparatus is a stairway on which have
been cut grooves for the feet of the in-
dividual who is condemned by fate and
the physicians to tread the steps of this
treadmill. This stairway, intended to
bring back to those afflicted with loco-
motor ataxia the lost eo-ordination_of
motion, has steps of a uniform height
in each of which are cut-outs for the
feet of the patient. As he walks up
and down this odd stairway he sup-
ports himself by the handrails. He is
compelled to place his feet in the cut-
outs as he exercises and in time, it is
claimed, regains the power of making
his feet do as his mind dietates, mat{,ad
of the pedal extremities wandering
wildly off on excursions of their own.
A wvariation of the same idea is the
walking board, 20 ft. long, with hand-
rails like the gang plank of a steamer.

Kicking the Clubs

Thiz is for patients who lack the
gtrength to mount the stairs.

A device that is still more curious is
a ten-pin arrangement consisting of
a block of wood on which are mounted
on springs a number of pins similar to

Walk and Stairs with Foot-Holes
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those used in our bowling alleys. Each
pin is lettered or numbered and the
patient sits in front of this apparatus
and, upon the order of the nurse or
attendant, kicks a certain pin either
with the right or left foot, as ordered.
The tendency of the erratic limbs 1s to
attack the G pin when ordered to
punish that marked A, or to inflict a
jolt on B when it is the turn of the D
pin to be kicked. Also the left leg
refuses to obey orders and the r]ght
insigts on taking up the kicking out
of its turn, while the left will try to
kick when it is right’s inning. In time,
however, according to the originators of
this method of r L'~[U]]]‘]g lost co-ordina-
tion, the telegraph apparatus from the
brain gets into working order again
and the feet have to obey the will of

their owner.
—

SEVEN YEARS’ CRUISE IN
SMALL BOAT

Jack London, the California author,
iz about to devote seven vears to look-
ing for trouble. He calls it adventure,
and has invested $25,000 in a 57-ft.
hoat and outfit for himself and wife,
a mnavigator and three sailors, with
whom he proposes to sail the Seven
‘Seas for seven years. As he is under
contract to several publishers to fur-
nish “copy” as he sails, we shall hear
all about the voyage in due time if
the boat keeps right side up.

[

The “Snark'' is 57 Ft. Long

MECHANICS

A log rallway over the mountains operated
by a steel cable and winding drum.

His vacht, the “Snark,” is only 5%
ft. over all, 15 ft. beam and 7 ft. draft.
The boat was built to order for this
special purpose and is equipped with
every foreseeable convenience an
necessity, ineluding three water-tight
compartments. In case they are be-
calmed it is necessary only to start u
the 75-hp. engine, which can be fed
from a tank of 1,000 gal. of gasoline.
Then there 1s a small arsenal of shot-
gung, rifles, revolvers and one rapid-
fire. gun.

o e

To remove paint from clothing or
hands, turpentine will be promptly
effective, if the paint is fresh. If it is
dried, the removal will be more diffi-
calt. Soaking in strong ammonia
water, or in a 2 to 1 mixture of am-
monia and turpentine, may do it.
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Torpedo Boat—50 Ft. Long

POWER FROM THE BAY OF
FUNDY

Ninee the maximum tide from the
Bay of Fundy is 60 ft. high, it is not
strange that a company has heen
formed for the purpose of utilizing this
tremendous power. One of the farthest
points to which the tide rushes is Chig-
necto Bay, and at the northeast end of
that bav iz the outlet of the Lautramar
River, and the town of Sackville, There
it is planned to construet three huge
dams of concrete 60 ft. high and 1,000
ft. lomg, Turbines will he turned by
the head of water thus obtained, esti-
mated to gencrate 75,000 hp.  1f all
goez well, next winter the famous
Fundy tides will be operating all kinds
of public and private utilities in Sack-

ville, Amherst, Moncton, and other
towns around the head of the bay.
— - —

In France and Germany a new paper
cloth is gaid to be manufactured at one-

third the cost of cotton.

LATEST FRENCH TORPEDO
BOAT

The French Government has just
adopted a new model of motor torpedo
boat, employing gasoline as fuel, which
1= #ure to create a great sensation in
naval eireles.

This eraft has been built after the
plans of Comte Récopé, engincer of
the French navy and a prominent mem-
ber of the Auto Club de France, She
ig 50 ft. long and built of steel of suf-
ficienf strength to remain at sea in the
heaviest seas, She can carry and eject
a torpedo of 992.07 lb., charged with
220.46 1b. of explosive, when frawluw
at a speed of 16 knots an hour, The
motor consists of eight eylinders, built
tandem fashion, and developing 150
hp. This new eraft will be attached to
the port of Cherbourg.

S S C—

The shipyards of Great Britain, all
working together, could turn out a big
steamship every day of the year
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MEASURING GRADIENTS

The length, height and steepest
grade are not the only elements to be
considered in determining the difficul-
ties in hill-climbing with automobile

POPULAR MECHANICS

It is this disturbing factor that
makes the grading of the roads such
an intricate problem, for to say that
the hill is 1 in 9 in each instance is to
present only a nartial view of the case.
What is wanted more than anything

l ! ?—--‘rfme.f- T JIN T 1 i § P i EF T— fiw ?—-I mve‘f—ﬁ—-rwf?---‘ffw?—-l

Fair Hill

or motorcyele. For instance, take three
hills which happen to be compounded
of different lengths of the same gra-
fiients in different order, say 1 in 9,

1in 1%, and 1 in 23, and most inter-
esting results are obtained: one is easy,
one is difficult, and the other a bad
gradient. The explanation of this is
simple, says a correspondent of The
Motor, London, for on approaching the
first example, the 1 in 9 grade is over-
come by velocity, speed is again recov-
ered on the 1 in 23, and the 1 in 17 is
passed over without a change. The
second diagram shows the same gra-
dients tmnapmml and here again
velocity iz maintained up to the 1 in
23, when the 1 in 9 pulls down the mo-
mentum, necessitating changing gear

Stiff Hin

Bad Hill

iz what might be mllod an average
steepness to the hill in keeping with
its speed-retarding }Jﬂ‘-'-lb ilities. After
all, this 1z the real value of gradients
to the motorist or I.’”.T‘ll‘-r, dml I am
afraid that until all roads are engi-
neered like railway lines with an un-
varying slope, the matter must remain
as at present.
N T T

Only 5% of the total cargo of the
American steamer “Dakota” has been
gaved, including 11,771 sacks of wheat
and flour and 477 bales of cotton. The
ship struck a reef near Yokohama

March 3.

UNIQUE AUTOMOBILE SPRINK-
LER

The streets of Berlin
are being sprinkled with
motor sprinklers, each
of which does the work
of five horse-drawn carts.
The water is forced
through the sprinklers at
a uniform pressure by
means of an air com-
pressor which nses 3 hp.
of the 18-hp. motor. The
| delivery of the water is

Sprinkler Holds 1000 Gal.

near the top. In the third diagram
there is no relieving of the strain, and
the steadily adverse gradient pul]c=
down the momentum, till the last part
is a hopeless struggle.

controlled by four foot
pedals. Most of the load
iz ecarried on the rear wheels, which
have double rubber tires. The =uccess
of the motor sprinkler has been so pro-
nounced they are heing adopted in
other European cities,
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REPAIRING BROKEN FLOWERS

Machine for Correcting Nature's Mistakes

As Picked

The introduction of mechanical ideas
in the greenhonse has resulted in great
economies of labor and expense. The
most unique scheme is the bright in-
vention of a Pennsylvania florist, which
will save thousands of dollars yearly to
the shippers and dealers in flowers.

The demand for carnations goes on
increasing vear after vear; Irvqupnth
it is lmpmnlhlp to fill the orders. The
purchaser insists on perfect blooms, but
the carnation has a perverse habit of
producing a large proportion of mal-
formed blooms which are known to the
trade as “splits.” If the petals which
hang down as shown in the picture at
the left could be brought into svm-
metrical shape the flower would be =al-
able. The inventor mentioned has sue-
ceeded in curing this defeet and =o
skillfully is it done it is almost impossi-
hle to discover which are the repaired
flowers.  An instrument much like a
pincers and a clip made of wire almost

Conrisry Weskly Florisis® Haview

After Mended

as fine as a hair rapidly and securely
bring the petals into place and hold
them there, The wire is almost invisi-
ble, and the flower has all the good
looks and lasting qualities of any other
carnation.

HOW FAR SHALL WE GO?—A writer
having protested wvigorously against the
moustached chauffeur, one wonders how far
horse equipage customs are to be followed.
;&hall we retain the “Tiger”?—Motor, Lon-
on.
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RAISING SERPENT CUCUMBERS

This curious vegetable is raised in
frames and requires considerable skill.
When the fruit is ready to gather the

effcet is that of numerous snakes, The
serpent cucumber is grown in ecertain
warm, sheltered districts of France and
1s gathered in August.

BARGE TO CROSS OCEAN

The Standard Oil Co. is to try the
experiment of towing oil barges across
the Atlantic. One of the

trade iz feasible.
he towed across is shown in the accom-
panying photograph, taken while she

MECHANICS

The barge that will

was lying in the Delaware preparatory

to loading.

ELECTRIC LIGHT IN EGYPTIAN TOMB.
—The tombs of the Egyptian Kkings of
Thehus. near Luxor, 450 miles from Cairo,
are g_hted by electricity, says Detroit
Mews=-Tribune. The sarcophagus shown
above contains the mummified remains of
Amenophis Il., of the eighteenth dynasty.

barges is now being load= |
ed with oil at Point |
Breeze, Philadelphia, and
as soon as the cargo is
aboard the barge will be
taken in tow by a steam-
er, which will also be
loaded with oil and towed |
to London, Both vessels
will be deeply laden, hav-
ing together 4,000,000
gal. of refined petrnluum

A

in bulk. It is expected
that the run will be made
in two weeks after leav-
ing the Delaware breakwater. The
trip is largely experimental for the pur-
pose of ascertaining whether or not the
towing of barges in the Transatlantic

Barge Ready to Load

A vouth in Washington, D. C., has
heen sending out wireless messages
from a private station, which confuse
the official messages.
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The greatest long distance motor race
June 10th.

destination. There were numercus entries.

Conrieny 1T, Lotdon Kews

et undertaken started from Peking, China, on
The course lies through Mongelia, Siberia, Russia and Germany, to Paris, the
Some of the contestants have resorted to wvery

original devices to help them on their way. One of these, a portable bridge, is seen In the

illustrations. B

over ditches and small streams.

means of this the riders expect to get thelr heavy three-wheeled motor
The illustrations are:

1. The portable bridge fitted to the car. 2. How the motorists will pitch their tent for

the night.
pushing the motor across.

3. The bridge packed on the car for transit. 4. The portable bridge in use;
5. Another view of the bridge packed on the car,

MANUFACTURE OF ROLLED
STERLING SILVER

The last quarter century has wit-
nessed a revolution in the manufacture
of sterling silverware which has brought
it within the reach of almost every one.
This change has not been caused by the
cheapening of silver, but by improved
processes for producing rolled sheet sil-
ver and of machinery for stamping all
kinds of articles from the sheet metal.

The old method was to use silver
rods, which were sawed, hammered and
filed by silversmiths into the required
forms. This slow and expensive method
is still used in Great Britain, but not
in the United States, except in some
special cases where it would not be
worth while to make the dies. But the
manufacture of silverware is quite dis-
tinet from that of sheet silver. The
latter is such a long and expert process,
requiring much special apparatus, that
most makers of silverware prefer to

buy their silver sheets, just as in the
brass trade.

The process of making sterling sheet
silver may be summarized as follows:
The first step is to buy pure silver
“bars,” which are really oblong blocks,
usually containing 500 oz, the most
convenient weight. These are 999
parts fine, which is as fine as any, even
from the U. 8. mint. The next step is
to alloy the silver with pure copper, the
laws of several states having prescribed
that sterling silver shall be not less
than 925 parts pure in 1000. In order
to facilitate the weighing of the alloy,
pure copper shot are poured first into
the bottom of the melting pot until the
necessary weight is obtained, and above
these is placed the pure silver because
its melting point iz lower. The whole
is then well covered with charcoal, to
prevent oxidation of the copper. Five
parts of cadmium are often substituted
for 5 parts of the copper, to improve the
malleability.
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Largest Sheets of Sllver Ever Rolled

During the melting the two metals

must be thomughlv mixed by careful
stirring. It is a matter of great ex-
perience and judgment to determine the
exact moment for pouring out the
melted metals; if they are too eold or
too hot the cafeting will contain fatal
imperfections. The casting is "w-tcrling
gilver” and ig 10 by 12 by 1} in

Next comes a long series of cold
rollings, interspersed with baths of sul-
phurie acid and chiselings to remove
all impurities. In cutting them out it
is necessary to leave a dish-shaped de-
pression, otherwise the next rolling
would cause the hole to fold upon itself,
making a new defect. At last the ster-
ling silver comes out of all its troubles
a beautiful sheet of dead white, fit to
be stamped into tableware for a king.

The illustration from the Brass
World shows the largest sheets of sil-
ver ever rolled. The circle was cut
from a sheet like the one at the right,
and weighs 1,848 oz., and is worth over
$1,200. Four of these circles were
made, each 54 in. in diameter. They
are being used in making seamless ket-
tles for a special chemical process,

——i— A ———
MILKSTONE SUBSTITUTE FOR
IVORY

Skimmed milk in combination with
formalin makes “galalith,” or milk-
stone. It is good for manufacturing

almost anything which is to look like

ivory without chipping, eracking, or
burning and which must be tough and
take fmts finely. The list i= long, in-
cluding billiard balls, piano keys, um-
brella handles, doll heads, cigar hold-
ers, pen holders and knives, d{mr knobs
and picture frames. In Austria 100.-
000 people are kept busy in supphlnﬂ'
the world with skimmed milk in ar-
tistic and practical forms.

R
- v

CADETS GIVE GYMNASTIC
DISPLAY

Once each year the naval cadets of
the English training ship “Worcester”
hold a prize contest to which the public
is invited. The illustration, from the
Shipping World, shows one of the set
pieces requiring 15 men.
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CHURCH ON GIANT VOLCANO

The most high chureh Episcopalians
im the world are those who worship
4,000 ft. above the sea on the slope of
a voleano on the island of Maui, Sand-
wich Islands. They are also nearest
the mouth of the pit, for one of the
largest eraters on earth is but a short
distance above the church. Regular
services are held and are attended by
many persons, and there is a church
debt, which is more excusable than most
church debts, in view of the difficulties
to be overcome in building in such a
location.
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BOSTON’S FIRE CHIEF'S AUTO

The chief of the Boston fire depart-
ment has turned his horse and buggy
over to one of the captains and now
goes to fires in the serviceable motor
car illustrated. Its general utility was
never dreamed of when the ear was or-
dered, as ghown in the record of the
first two hours of the first day.

A rapid run was made to a fire in an
outlying district, where several firemen
were overcome by smoke.  The men
were placed in the car and rushed sev-
eral miles to a hospital for emergency
treatment, Returning to headquarters

The Boston Fire Chief’s Machine

TEMPERATURE IN STORAGE
BINS

Large quantities of stored material,
as coal, grain, oil, vegetable or animal
fibre, often become heated at the bot-
tom or center of the pile, while the
surface remains ecool.  Spontaneous
combustion frequently results. A ther-
mometer has now been constructed
which will show in an instant the ex-
act temperature in bins or piles by
switching it on to a wire which termi-
nates at the center or bottom of the
hin. Where this system is installed
readings of the temperature of all the
filled bins are taken at regular inter-
vals and recorded in a book for future
reference purposes.

from the hospital a man was picked up
who had just been injured by a run-
away cab, then the runaway horse was
chased and caught. Leaving an atten-
dant in E]mrfﬂ.‘: of the horse the car

made ancrter run to the hospital.
—_— - ———

NOBODY’S RAILROAD

Railroads are stolen often enough,
but seldom lost or strayed; an Irish
road has succeeded in accomplishing
all three. It was 12 miles long and
plastered with mortgages. As it proved
unprofitable, neither builders nor mort-
gagors cared to work it. still less did
any one care to pay taxes on it: con-
sequently the assessors could not find
any one who would confess ownership.
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The people along the right of way rose

to the emergency with enthusiasm, sei -

tling the question of ownership by car-
rying off gradually evervthing which
was worth anvthing, except the road-
bed. Thev had even brought up a
crane to take awayv the bridge when
the police put an end to that final
transfer of ownership.
et . —

MINE RESCUE SCHOOL

The frightful loss of life in the
mines of this country during the last
few vears has aroused the Geological
Survey to devise preventive measures,
These fall naturally under two heads:
the prevention of deadly explosions in
mines and the early rescue of miners
after an explosion has occurred. ['n-
der the first head come the testing of
safety lamps, and of the effects of dif-
ferent blasting explosives on the gases
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of mines. Those which are found
safest will be urged upon the atten-
tion of mine owners,

FFor the study of explosives a cylin-
der of heavy boiler plate will be used,
100 ft. long and 6 ft. in diameter, ly-
ing upon the ground. This will be
filled with an explosive mixture of fire
damp and air, and then various ex-
plosivez will be shot into it from a mor-
tar and the effects noted. In other
experiments the cylinder will be filled
with coal dust and air.

For the study of rescue work a
building will be fitted up in imitation
of a mine to the last detail. After this
iitation mine has heen filled with
smoke men will be instrueted how to
enter and scarch for bodies, carryving
with them an apparatus for artificial
respiration. It is prohable that this
experiment station will be located near
Pittsbhurg.

A LESSON IN HOUSE LIGHTING

Sn =

L

Y Ba

Light fixtures are too often placed without proper conslderation of what the results

will be.

The Illuminating Engineer gives an excellent object lesson In the above [llustra-

tions which show the advantage of a properly placed side bracket, and the difference of
working while standing so as to cast a shadow on one's work.
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20,000 TRAIN SPEED INDICATORS
IN EUROPE

It is the law in France that every
passenger engine must be equipped
with a speed indicator, and similar laws
will be enacted soon in Holland and
Belgium.  Their wuse is customary
throughout the Continent, and in some
of the eountries even main-line freight
engines are so equipped, since the in-
dicators are considered quite as impor-
tant as steam gauges and automatic
brakes. In England, on the contrary,
they are almost unused, and it is
argued that the frightful accidents
which have occurred there recently be-
cause of speeding faster than the regu-
lations permitted would have been pre-
vented by the use of speed indicators.
The indicator not only shows constantly
the speed, but records it in a locked
compartment fo which the engineer has
no access. The trip record is taken to
the office when an engine completes
each run.

——p i ————— =
CONVENIENT WATER-COOLED
AUTO BRAKE

Usually heating of the automobile
brake is not sufficient to be serions, but
in mourtain touring involving long and
steep descents some cooling deviee is
often needed. One good method used
15 a small tank of water attached to a
drip-pipe, from which the water drops
upon the interior of the drum, saye
Motor, London. The latter is flanged
to keep the moisture in, and water cir-
culates also through the shoes, which
are made hollow.

Water for Auto Brake

To7

THE WORLD’S GREATEST GAS
WELL

Drilled entirely by two brothers near
the beautiful village of Kane, Pa., to a
depth of 1.886 ft., considerably more
than a quarter of a mile, is the world's
greatest gas well, the only leak from
earth’s vast matural fuel works, it is
said, from which the gas ever poured
in such volume that it could be photo-
graphed. The accompanying illustra-
tion shows how for 50 days the stream
of gas shot up like steam eseaping from
a safety valve on a high-pressure boiler.

For many long, weary days the two
brothers worked their drill through the
side of the mountain and finally, on
September 22, 1906, penetrated the
sand-rock and struck what is believed
to be the largest gas pocket ever found,
With a roar that could be heard 10
miles the liberated gas threw the tools
out of the well and blew off the top
of the derrick.

Then came a struggle with one of
Nature's mightiest powers, but man
conquered in the end and, on Novem-
ber 10, the giant well was capped. It
is estimated that 100,000,000 cu. ft. of
gas escaped at a pressure of about 1,500
Ih. to the square inch, worth at the
present price of the commodity about
$6,000, for natural gas now is bringing
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a higher price than it did in the height
of the boom some 20 years ago, when it
was believed that the supply was in-
exhaustible and street lights, once
ignited, were allowed to burn without
interruption day and night because
men were too reckless to conserve the
supply.

Of the world’s supply of natural gas
about 93 per cent is produced in the
['nited States, Pennsylvania furnish-
ing a large share. At the wells in that
state it is sold for 6 cents a thousand
cubie feet; ecommercial consumers get
it for 16 cents, while for domestic use
the price averages 25 cents.  Although
it wasg discovered in 1873, it was sev-
eral vears before use was made of it.

* = &

OFFICER STRUCK BY FLYING
FISH

To the perils which heset thoze who
do business in deep waters has been
added a new one—flying fish. The
first officer of the & 8 “Korea,” just
into San  Franciseo from Asia, was
knocked senseless by a  fish which
struck him on the side of the head
while the ship was between Yokohama
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and Honolulu. That this fish was ex-
ceptionally strong and ambitious is in-
dicated by the fact that the officer was
standing on the bridge at the time, 50
ft. above the water.

—t

AN AUTO DUCK

The subject of this illustration
formed an important part of the an-

sty Uhr Aumamabila
nual floral parade at Honolulu and took
a prize. The motor being altogether
out of sight, the whole affair glided
along with a movement as mysterious
as it was graceful.  The s]':wtatnru
agreed that whatever else it might be,
it certainly was “a bird.”

The Theatre-Concert European,
by electric motors, by means of which the floors turn completely upside down.
minutes the floor can be reversed with the seats suspended below, and the I-Ililper surface an

Paris,

open dancing floor.
a 1a-hp. motor.

So perfect is the balance that the revelution Is accompl

has a wonderful mechanical system, operated

In five

shed with only
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Reeping Coal Under [ -
Water |

for Many Years
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o ——

CThe New Method
of
Preserving fuel

Filling the Concrete Tanks

The storage of vast quantities of
coal is indispensable to the Navy and
to large manufactories, especially in an-
ticipation of scarcity through strikes
or other causes. But coal exposed to
the air for any length of time deterior-
ates seriously in calorifie value, and ex-
periments have been directed toward
reducing this loss to a minimum. It
varies atr:-mdtnrr to cirenmstances, es-
pecially clmmtt, and therefore Eannnt
be stated very definitely, but it is esti-

mated to range from a 12% loss in
bituminous coal stored in England to
a maximum of 40% at Hong Kong.

The best and simplest way to stop
this oxygenization of coal seems to be
by immersion, as tried by the British
Admiralty at Portsmouth, Eng., and
by the Western Elcctrie Co. at Haw-
thorne, Ill. The latter has three large
bins of eoncrete sunk in the earth, a
total of 310 by 114 by 15 ft., and across
them run four railway tracks on piers.

Piles Will Be Leveled; then Submerged
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The cuts show more plainly than words
how the storing is done. When coal is
wanted they scoop it out with a steam
shovel, and its being wet helps com-
bustion and eliminates dust. Another
advantage is that all danger of prema-
ture combustion, spontaneous or other-
wise, is made impossible. The Western
Electric floods the coal with fresh
water, but English experiments with
salt water are claimed to have increased
the heating value,
—_—

ACETYLENE-ALCOHOL FOR
GAS ENGINES

For years experimenters have puz-
zled over the problem of combining the
advantages of both alcohol and acety-
lene gas into an ideal motor gas At

DAVY GALZE =1

_E_:.L-_w_upr from o
. gne Engton
AIBpet s
{1
i )
CARBURETER cabAIDE g reue
'

last they have succeeded, and the new
motive power is superior to gasoline In
both efficiency and expense, thanks to

the free denatured aleohol law which
- went into effect at the beginning of
1907,

Briefly stated, alkoethine is a me-
chanical combination of carbureted al-
cohol with calcium carbide. Experi-
ments are still going on to perfect the
process and determine all its features,
One advantage ohserved iz that the car-
bide extracts from the aleohol nearly all
the contained water: also that there is
a chemieal reaction generating heat,
which lowers the I.h]mw point of the
compound. Mr. P. C, A\rcr}, of Mil-
waukee, Wis,, has a two-cylinder auto-
car fitted up to use either ga=oline or
alkoethine by the turning of a few
valves, which affords good practieal
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tests of the comparative merits of the
two gases. He dissolves 1 gal. alcohol
in 8 gal. acetylene gas, and does away
with any earburctor, injecting the com-
bination into the eylinder by a slight
pressure. The compound gas is kept
i an ordinary gas tank with valve at
top. The Ar:l,h lene Journal says:
“The defects of alcohol as a fuel
have been that it works only with com-
paratively slow engines and that it is
too slow in vaporizing to work efleet-
ively in high speed motors, Therefore
no test of more than four hundred rev-
olutions per minute has resulted satis-
factorily. It requires very large quan-
tities of aleohol, morcover, to obtain or-
dinary results and it will only work
well when the evlinders are hot.
“Acetylene, on the other hand. owing
to its hl"‘]l chemieal purity, burns with
rapidity and on this account has not
lent itself with the greatest success to
power combustion. The result of com-
bining the two 1s that one offsets the
other in a way that with denatured al-
cohol, low in price, makes it pmhﬂhle
that gasoline as a fuel for motors and
the like may find in the combination a

strong rival.”
—_—

Up to the present time the world’s
diamond production amounts to only
about 20 tons, This would mean, how-
ever, 9,493,757 diamonds of one carat

weight, each.
-—.—._‘———

A DOUBLE COMFORTER

From England comes a novelty in
creature comforte—a solid silver pucket
flask with cig-
arettes on the
gide. As shown
in the eut, a com-
partment opens
with a hinge and
¢clozes with a
snap, protecting
the contents
from crushing or
moisture. Notice
that the flask is curved flat, making it
fit verv snugly in the pocket. Price
only $25, made in silver.
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FLAG TALK OF OCEAN CRAFT

Fig. 9

Fig. 8

Fig. .7

Fig. 3 j Fig. 4

=

*

Fig. 11 Fig. 12

Fig. 10

Courtery I'hiladgiphis Honb dmrican

F1G. 1—Basket at masthead, ‘“Cargo wanted."” FIG. 2—Bucket at masthead, "Fresh

water wanted.”
House flag amidships tells ownership.

warns off tow following.
speak to you."
on explosives.'”
The flag language of the Interna-

tional Code Signals is spoken and un-
derstood in all parts of the world. Not
a soul on one ship may understand a
word of the language spoken by the
men on another, but when either ship
hoists a reversed flag the other instant-
ly reads “Distress” and recognizes ¢
call for help. This flag language pro-
vides for almost every contingency. In
many ports, or scetions of coast, the
local trading boats have adopted the
same syvstem and have messages of their
own. For instance a vessel approach-
ing the fishing or ovster banks with a
basket at its masthead is seeking a
cargo.

Meeting steamers do not dread :

When yvou see three lights ahead

I'ort your helm and show your red,

For steamers passing you should try

To keep this maxim in yoor eye:

Gireen to green or red to red—
Perfect safety ; go ahead.

—— -

The steel and electric manufactur-

ing companies have orders amounting
to $1,2G0,000,000,

F1G. 3—Flag reversed or ball below pennant, distress signal.
pennant hoisted over every message; flag at masthead alone Is answering signal,
FIG., &—"About to sail; present your bills.,"”
7—Broom at masthead marks malden voyage.
FIG. 9—*1 have not clean billl of health.”
FIG. 11—'"Get out of the way; | am on full speed."”

Fl1G. 4—Code
FIG. 5—
FlG.
FIG. B—Two lanterns on rearmost of tugs

FiG., 10—*1 wish to
FIG. 12=—"] am taking

MANUFACTURING MATCHES NOT
SO DANGEROUS

Modern methods have greatly les-
sened the dangers connected with the
manufacture of matehes, the entire
process now being carried on without
the touch of a human hand. Of old,
as many as a hundred workmen a vear
in large factories would contract ne-
crosis of the jaw by getting phosphorus
into decayed teeth by inhalation or con-
tact, the bones being actunally consumed
as by aeid. '

Now the teeth of the workman when
he applies for employment are exam-
ined by one of the factory dentists,
and unsound ones must be filled or
drawn out. Also, the air in the fac-
tories is changed every four minutes,

.

Aluminum is hard to restore to its
first beauty, especially the frosted fin-
ish. Immerse for a considerable time
in water slightly acidulated with sul-
phurie acid.
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23 MEN UNDER WATER 24
HOURS

That is the longest yet, 17 hours hav-
ing been the top record for submerg-
ence until the test made in May with

Interior of Submarine

the “Octopus” and the “Lake.” The
first submarine carried 15 men, the
other 8, and they went down in 30 ft.
of water 7 miles from Newport, R. I.
All the men had to do was to amuse
themselves and be comfortable.  They
could read, sleep, eat, play cards, go
fishing—anything but smoke. The
fishing could be done out of the diving
compartment door, and the meals, in-
cluding one pie, were cooked on an elec-
tric stove. The news of the day was
gsent to them by telephone. The “Oc-
topus™ took down 70 eun. ft. of air com-
pressed to 2,000 1b. to the sq. in: the
“Lake”™ had 42 eu. ft. of compressed
air aboard. Foul air was blown out
through valves or through the door of
the diving compartment, and this had
to be done only twice for the “Oc-
topus.”

In every way the test was highly sat-
isfactory, So little of the compressed
air was used that both boats could have
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-11'1. ed down a day or two more. Sam-
ples of the breathed air were bottled
every two hours on board the “Octo-
pus,” and will be analyzed.
— ——p—
HOW MANY HORSEPOWER
EQUAL ONE TON OF ICE?

That iz to say — how many horse-
power must be expended to liquefy suf-
ficlent ammonia gas to produce the
same amount of refrigeration as will
result from the melting of a ton of ice?
It is a difficult question to answer, for
it invelves not only careful experiment
and computation, but also a number of
varianble factors. Furthermore, it ix
always necessary to allow a liberal mar-
gin between theoretical and practical
efficieney, due to loss by superheating,
clearance, ete.

Theoretically, for a condenszing press-
ure of 103 1b. and an ev 1[1:)1*:11111” press-
ure of 4 1b. the horsepower required to
liquefy gas enough to produce as much
refrigeration as the melting of one ton
of ice is 1.0584. For a condensing
pressure of 218 Ib. and an evaporating
pressure of 51 1b., the horsepower is
4629, But in practice these estimates
of horsepower must be increased 15
per cent to 20 per cent, according to
size of compressor, for reasons stated.

— -

AUTO ELECTRIC HORN

A “press-the-button™ eleetric horn for
automobiles is the latest thing in honk-
honking. The horn is operated {rom a

Makes New Kind of Noise

battery, and when the circuit is opened
and closed a resilient diaphragm makes
a new kind of noise.
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TRACK TAMPING MACHINE

If you ever watched the construc-
tion gang who follow after the men
who have spiked the rails to the ties,
you saw them bring a straight, level,
solid track out of a snakey, wavy, un-
even, line of rails. It took a small
army of men; and the work was all
hand work, using levers and levels,
track gauges, shovels, tampers, and
crowbars.  Your chief impression was:
“What a lot of money it must cost.”

It does cost money;: one Canadian
engineer who has built tracks for vears
says this part of the work alone on a
200-mile track costs $140,000. And
s«0 he has invented a machine which
1s claimed to do this work for $25
per mile, which would mean a saving
of $135,000 on 200 miles. His ma-
chine is 60 ft. long and does its work
with air compressed in the car. First
the track is lifted to the required level
and held there while elevators bring
up earth from either side. Next a row
of sharp pointed arms’ get busy on
both sides and ends of a tie and pu-h
the ballast down. These arms move
as fast as a section hand when the “old
man’s” special comes along, and is war-
ranted not to stop to light pipes or

T T
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Compressed Air Tamping Machine

vait for the water boy. Altogether it
is a great thing—if it works.
———

A large gyroscope located in the hold
immediately ahead of the boilers in a
German torpedo boat, and driven by a
steam engine up to 3000 r. p. m., re-
duced the are of rolling of the vessel
from 30° with the gvroscope still, to
14° with it in motion.
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CONVENIENCE OF COMPRESSED
AIR CLEANING

The unses of compressed air most fa-
miliar to the average citizen are those
he sees when walking along the street,

Cleaning with Ajr

where some skyscraper is being riveted
with pneumatic hammers, or a port-
able compressor is pumping dust from
a residence or office building.

The air cleaning system which has
revolutionized old methods has mnow
been applied to residences, and small
outfits occupying little space are now
available as a permanent fixture in the
home. The compressor can be operated
with either a small gasoline engine or

an electric motor, and concealed pipes
extend to each floor or room. In ad-
dition to-a daily or weekly removal of
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dirt short hose connections are used for
dusting wearing apparel as well as the
house furniture. ~ The apparatus -is
gimple and requires no exertion in its
use. All the dust is drawn to a re-
coiver in the basement, from which it
is removed as often as necessary, usu-
ally once a week. With compressed
air an 8-vear-old child can sweep and
dust a house and do better and quicker
work than several adults with brooms
and dusters,

THE DANGERS OF FLYING

By L. J. Lesh

nowadays we hear re-
marks such as this: “He has succeeded
in fltying, has he? Well, let him fly;
but vou can excuse me when it comes
to anvthing as dangerous as that.” Yet
the same person who swears that he
would not ride a flying-machine for all

How often

The Start

the money in the Bank of England does
other things merely for sport that are
fully as dﬂnm'rmw as flying (with the
machines uL now have ﬂt Our ¢on-
mand ) ; things, too, that give him vast-
ly lessz pleasure than he could get out
of a strongly made and we ell tested
aeroplane.

To the inexperienced aviation seems
attended by dangers that loom up as
almost too great to be braved by a hu-
man being, and the would-be flying man
is accordingly quite surprised when
he finds that, after a little praectice,
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a flying-machine is almost as safe-
ly and easily handled as a bicycle. In
fact, he finds that about the -:’:-111_3- dif-
ference between coasting downhill on a
bicyele and sliding upon the air on a
Lrlldm"' machine is that in the latter it
15 necessary to instinetively adjust the
fore and aft balance, which in the
bicyele iz always preserved as long as
the two wheels touch the ground.

The first machine to carry a man
through the air for any considerable
distance was the Lilienthal soarer,
which, however, possessed such poor
fore and aft balance that it could not
be safely operated in winds of over 20
miles an hour. It was this defect,
coupled with its bad condition of re-
pair, that probably caused the death
of its operator.

Since Lilienthal’s death earnest at-
tempts have been made towards pro-
dueing a machine that should be strue-
turally strong and possess good equilib-
rium, even though less important feat-
ures had to be omitted to make these
conditions possible. These efforts have
produced the Chanute and Wright tvpes
of aeroplane, which are satisfactorily
strong and safe to handle, and yet are
quite efficient in flving qualltieﬂ

The truss construction now used by
nearly all acronautical engineers pro-
vides such a strong and rigid frame-
work for the aeroplane surfaces that
breakage of this part of the machine
seems practically impossible. The part
of future dynamic aeroplanes that will
undoubtedly cause the most trouble will
be the motor, for as yet none has been
developed that is even reasonably im-
mune from breakage and thppage Of
course, if the motor stopped a flier
would have to come down, and if it
happened to be flving over an undesir-
able landing place and did not possess
the power- of gliding flight it might
come to grief when it lit.

The recent flights of the Wright
brothers seem to indicate that they have
found either a successful equilibrium
preserving device or a vastly improved
arrangement of steering surfaces, so
that at last we can cease bothering
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about the balance and control of a ma-
chine.

The Wright flyer is capable qf being
steered with even greater acenracy than
an automobile or bieyele, and vet the
operators have spent far less time in
actual practice than is required to ob-
tain a mastery over cither of the last
two convevances,

To a person who has had considerable
experience in the air the possibility of
accident =eldom oceurs, and indeed the
motion iz so rapid that there iz no time
to think about it during a flight. Peo-
ple seldom think of the risks they run
while riding at 100 miles an hour in a
railway car, or half a mile a minute in
an automobile, and it is quite probable
that after the novelty of the thing
wears off there will be few people afraid
to experience the quick rush of the

aeroplane.
—_——————

SUBWAYS FOR CITY PIPES AND
WIRES

European cities are making great
headway in the construction of sub-
ways beneath the streets to contain not
only electrie wires for light, power and
communication, but also for the gas
and water pipes. In London a sub-
way for these utilities iz now built
whenever a new street is authorized.
Some of the London subwayvs are as
large as 7 ft. high by 12 ft. wide:
there are already seven miles of these
pipe subways.

In Manchester the subway has now
reached a length of 7,386 ft. and is
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Manchester Subway

which are contained in pipes carried on
iron  brackets fastened to the walls.
The cost was $39 per linear foot.
Other cities where the system has been
built are Leeds, Nottingham and St
Helens.  The construction is paid for
by the city, which charges an annual
rental  from the service companies,
which more than pays the interest on
the cost. These annual charges are
based on the diameter of the pipe,
ranging from 60 cents for 3-in. di-
ameter or less up to $12.50 for 36-in.
per 300 ft. for water or gas. For other
companies the rate is= much higher,
being $6.50 for 3-in. pipes and $20
for 18-in. per 300 ft. The freedom

from leaks in water and gas mains,
and the ease and economy with which
repairs

can be  made make the

48 Gas Main
Gas Light & Coke Co

i ettt 2 i e SO A G
5 'Water (O) East london Watkr Co. © "
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proposition an Inviting one to the ten-
ant companies,

Our American cities should take up
the pipe subway question and not only
provide a revenue produeing power
for all time to come, but save the
everlasting tearing up of our streets.

—_—

LOADING A LAKE ERIE CAR

FERRY

Crossing Lake Erie on
routes of 50 to 60 miles,
between the United
States and Canada, ply
several ear ferries. each
carryving from twenty-
five to thirty cars. These
ferries are open at the
rear above the car deck
and are equipped with
tracks of the same gauge
as those of a railroad.
The method of loading is
to back the ferry up to an
apron, which is lowered
and raised by means of
weights to the level of the
ferrv tracks. 'This level, of ecourse,
varies with the stage of the water in
the river. The tracks of the apron
connect those of the dock with those
of the ferry and thus admit of switch-
ing cars aboard as shown in the photo-
graph. Onece the cars are in their place
on the ferry they are fastened securely
for the trip. Coal is one of the chief
commodities earried in this manner.
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MINER SAVED BY DIVER

Thrilling Rescue in Australian Mine

It 1:'35 in a flooded mine in Western
Australia that divers were first em-
ployed to do reseue work. All the

miners had escaped except one, and
they knew he was alive somewhere be-
cause he was knocking—any one would
be a knocker under such circumstances.
Divers were brought by special train

Car Ferry Open at the Rear

from the coast, 400 miles away, and
were sent in. One of them found the
man 500 ft. from the shaft, and car-
ried him food, clothing and ecandles
while the water was being pumped out
with feverish haste. DBut it took nine
days to get it down to a 5-ft. depth,
and when the imprizoned miner tried
to wade out he fainted and was carried
most of the way.

FOREIGN LOCOMOTIVES—The above is one of the English bullt engines used In the

Soudan.

It is of rather light construction, weighing about 32 tons.

It is built on American

lines to a considerable extent—in fact, several were built in the United States,
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BIG ROPE DRIVE

The illustration shows one of the
three sections which when put together
formed a rope driving wheel 24 ft. in
diameter and 14 ft. face. The single

24 Ft. in Diameter

section weighs 90,000 1b.; the assem-
bled wheel 135 tons. It has been put
in gervice in a steel mill driving the
sixty 2:in. transmission ropes at a mile
a minute,

I PR T

SMOKELESS SOFT COAL

A report comes from Manchester,
England, that a company has been
formed and five acres purchased near
that city for the purpose of erecting
large works to exploit a new invention.
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This is declared to be no less than a
process for depriving soft coal of its
smoke by extracting the valuable oils
which produce it. The residuum is
called coalite, looking like coke, but
much more bulky and heat-producing,
and salable at one-third the price of
coal. Of course, the by-products are
expected to be very valuable.

——————

STEEL CANAL IN SAHARA
DESERT

-

On account of the desert =and
storms, the porosity of the soil and the
extreme dryness of the climate. it was
found necessary to build a canal of
steel instead of using stone or cement

at Kom-Ombo, in upper Egvpt. The
canal conducts water for irrigating

purposes, 1z 19 ft. 8 in. wide at the
top, 21 ft. deep and 5,610 ft. long. It
was constructed of sheet steel which
was riveted on the ground, 650,000
rivets being used. As the thermometer
stood at 11?” in the shade at noon,
the difficulty of working inside the
steel shell can be imagined.
Tl

PORT OF NATAL IMPROVED

Prior to the entry of this steamship
the mail steamers were unable to enter
the Port of Natal owing to the shal-
low entrance to the harbor. Several
menths’ dredging have resulted in 35
ft. of water, and now the weekly mail

steamers load and discharge passengers
and carge at the wharf—Lontnhutul
DPurban,

hv A. Lbarh Wood. Port

Natal, South Africa.
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LARGEST CONCRETE ARCH IN THE WORLD

What is undoubtedly the longest single span concrete
arch in the world 1s now being constructed in a bridge at
Germantown, near Philadelphia. The main span is 233
ft. between springing points, and G0 ft. wide. With
four concrete arch approaches the entire length is 520

ft., and will cost $256,-
000. The bridgeway will
be 120 ft. above the
creek, and will afford a
driveway of 40 ft., with
an 8}-ft. sidewalk on
each side.

The longest masonry
bridge span is 205 ft.
4 in, long, at Plauen,
Saxony; second comes
the stone arch at Pe-
trusses River, Luxem-

- burg, 275 ft. 6 in.; and

third the Cabin John
R e s B A bridge at Washington,
219 ft. 9 in. in length.

LONG TRACTION TRAIN

The traction engine is 20 hp. and
drew the train of 14 loaded wagons
eight miles on half a fon of coal. The
outfit weighed 35 tons: the wagons con-
tained 890 bu. of shelled eorn, and the
entire train was 180 ft. long,

Thiz method of hauling requires
- only one man to a train.
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FINISHING THE GAS BAG OF AN AIRSHIP

.

o
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Interior of Uas Bag==Men Work in Stocking Feet

Finishing the interior of the big gas
bag of an airghip is one of the most
delicate and important tasks in the en-
tire construction.  One of our illustra-
tiong shows the interior of the dirigible
balloon built by W. H. Dilger of Cin-
cinnati for entrance in the aerial navi-
gation contests at the Jamestown Fx-
position. The bag is inflated with air
and the men are working in their
stocking feet in order not to injure the

delicate silk fabric, and have been ap-
plying white soapstone, which is used
to keep the tissue from sticking to-
gether, as the varnish never becomes
quite dry, but is always a little tacky.
The segments of the envelope are
clearly shown in the views. These zeg-
ments are sewn together and the seams
reinforced on the inside with strips of
the material. This construction pre-
vents the material tearing farther than
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the ncarest seam, should the balloon
burst, and gives the navigator a chance
for his hfc as the gas cannot escape
as fast as it would from & large rent.
The varnish used is specially prepared,
every builder having his own secret
formula, and is applied in thin coats,
so the pores of one coat will not come
opposite those of another,

The engine in the frame supplies
propelling power. It iz of 12 hp. and
weighs 80 Ih. The hydrogen generator

——ip

«TURN DOWN" ELECTRIC LIGHT

. The illustration shows the
; Jatest improvement in the
( way of an adjustable incan-
) descent light. It fits on any
! ordinary wall socket, and by
means of a small lever turns
the light on or off in the
same way a gas jet iz con-
trolled. The lamps hereto-
fore have had only two de-
grees of light—half power
or full lltrht but thiz burn-
er can be sct to give just
the right amount desired.
—

Bad air is bad for wood as well as
for men. Seven weeks of it in a mine
is said to have rotted 12-in. Oregon
pine.  Of course, some gas present in
the mine had a chemieal affinity for the
wood.
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is a big tank of 3,200-gal. capacity and
makes 700 cu. ft. per hour. Cotton
twine net is used to fasten the car to
the balloon. On a spherical bag it al-
ways has a diamond mesh, and on a
dirigible a square mesh,

Mr. Dilger for several years con-
ducted upper air explorations for the
United States government, and also
worked with M. Santos Dumont in
Paris for two years. He will attempt
to travel by airship to the Exposition.

SPRING AUTO WHEELS—The one at the
left is the front wheel; the other the rear
wheel. A French construction.

A Y

STEEL SLEEPING CARS

A nearly all-steel gleeping car is one
of the mechanieal exhibits at the
Jamestown exposition. The ear 1s 72
ft. long, 14 ft. high and 10 ft. wide,
and metal is used wherever possible;
the seat frames and upper berth are of
pressed steel, while the rivets in the
outside panels are countersunk, leaving
a perfectly plain surface. The effect
is to more closely resemble a wooden
car than any steel cars heretofore built.

* Camrremy Phils, Morsh Am vicsn

Pullman Car in California Wreck of Shriners’ Train=-The White Sheets Cover Bedies of the Dead
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First-Class American Battleship in Dry Dock Showing Manner of Holding Ship in
Place with Timbers of Great Strength

ANNUAL WATER SUPPLY OF
LLONDON

If all the inhabitants of the earth
Were gﬂthvrr_-:l into one place, sur-
rounded by a wall 10 fi. high, and the
annual water supply of Greater London
were poured in, the reservoir would be
filled to overflowing. In other words,
each man, woman and child in the
world could be supplied with 50 gal.
a vear from the eity mains, which, put
end to end, would cover nearly } of
the earth’s equator. Or, in other words,
every person in London could take a
33-gal.  bath daily, besides having
plenty of water for drinking and other
purposcs. But that is just what they
certainly do not do, =0 where does this
flood of water go? Probably, as in
other great cities, into bhreweries,

slaughter houses, factories, hydraulie
clevators and other mmdustries, besides
an enormous wastage,  But it has to
be paid for just the same—over 16 tons
of gold a year is what it costs.

R

COTTON GROWING IN KOREA

Korea is likely to become something
of a factor in the world’s cotton mar-
ket. The Japanese department of
agricnlture has raised an experimental
crop of 100 bales from American sced
with lughly satisfactory results. The
vield per acre is said to be almost in-
eredible and is explained by the un-
usual amount of hand labor emploved
in raising the erop, the coolie labor be-
ing so very cheap. The Japanese spin-
ners now import 200,000 bales of
American cotton annually.
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Clartesy Wimkd's Weork, Lol

In lIreland mechanical methods are rap-
idly taking the place of hand work. The il-
lustration shows a modern Irish creamery
of which there are now several hundred.

BY AUTO TO SOUTH POLE

Next October a new Antarctie ex-
pedition will start from England. The
ship will earry, in addition to the usual
supplies for such an expedition, an
automobile especially prepared for ice
and  snow  traveling. Lient. E. H.
Shackleton, who has had Antaretic ex-
perience, will try for the South Pole
with this substitute for dog sledges.
It is a pretty bold venture, for the ship
must return to New Zealand after land-
ing him to aveid being frozen in.

— —

WOODEN ROLLING DOOR

A patented door which rolls up like
a eurtain iz now on the market and is

Rolls up Like a Curtain

MECHANICS

desirable for use where rwom is not
available for a solid sliding door. The
wood seats are strung on phosphor
bronze ribbons, and the edges shde in
arooves at the sides of the doorway.
The steel barrel on which the “door™
1s wound contains strong springs which
counterbalance the weight of the cur-
tain, A door 13 ft. wide and 17 ft.
high can be opened or closed in thirty
seconds,

———

AERIAL NAVIGATION A SUCCESS,
SAYS DR. BELL

“The problem of aerial navigation
already is solved and America is in ad-
vance of the rest of the world in
heavier-than-air flying machines.” This
was the emphatic statement made by
Professor Alexander Graham Bell in
England, recently, whither he had gone
to receive the degree of doctor of sci-
ence conferred upon him by Oxford.
Dr. Bell declares that “there is left only
the problem of improving the machine
that has been invented” by the Wright
brothers, and others, and that “great
credit is due Mr., Octave Chanute of
Chicago,” who not only induced young
Americans  to experiment, but paid
much of the expenses out of his own
pocket. In regard to future develop-
ments, Dr. Bell said:

“The development of the airship, I
think, will eome for other than com-
mercial reasong, for the flying machine
is destined to take an important part
in warfare. The war departments of
different governments are watching
with greatest interest whatever is being
done in this direction, and once a suc-
cessful airship is given to the world its
growth toward perfection will be more
rapid than anything ever seen.

“The airship will overturn all pres-
ent methods of warfare. Then, too,
wealthy men will take to airships as
they have taken to automobiles, and
the machines will he developed for
speed.  They will undoubtedly be util-
ized for purposes of rapid and light
transportation, such as carrying the
mails,”
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VENTILATING AIR PORT

A valuable
addition to the
comfort of sea
travel is a new
ventilating air
port which can
be left partly
open even in
rainy or stormy
weather. The
Marine Journal
gays: “The air-
vort sash is operated by raising or low-
ering, in a similar manner to a window
in a house, and is easily operated as
the weight is balanced.”

il
L .

WOODPECKERS RUIN POLES

Fartly Open

The Southern Pacific is about to
build a new line, 250 miles long, in Old
Mexico, which will require 7,000 tele-
graph poles. Now a nicely seasoned
telegraph pole, deviled '-.nih juiey
worms, is just nuts and raisins for a
unmlperker and the ecompany has rea-
son to fear that in a short time its
7.000 poles will be mostly holes. So
the wise men of the Southern Paecific
will try to spoil the woodpecker’s ap-
petite by steeping their poles in
creosote.

—_—— - —

HEAVY KEEL—ODD CRAFT

An odd eraft is being

773

[t tapers from the middle to about 8
in. wide at bow and stern.

The lead keel was cast out of doors
in the ground, the mould being made
from a one-piece pattern. As no melt-
ing facilities were at hand for pouring
15 tons at one time, three pots were
secured, each holding about 2 tons, and
these were kept going 12 hours, and
poured alternately. The keel is.
fastened with heavy bronze bolts.—
Contributed by Leo G. Haase, Pasa-
dena, Cal.

—_—————

STEEL BOX CAR

Steel box cars will eventually replace
the wooden ones just as the steel gon-
dolas are displacing that type of freight

Capacity 50 Tons

car. The illustration shows an all-steel
car built at the Omaha shops of the
Union Paeifie Railway. This ecar is
40 ft. long inside, has a center door
8 ft. wide, weighs 37,000 Ib. and has
a capacity of 50 tons.

built at San Diego for |
an Englishman from |
plans of his own design. |

..'-.nl e AL LR ""t"

The sailboat has a | »{gﬂﬁrh : l."‘ VAP

length over all of 68
ft., breadth 14} ft,
while the keel, which is
made of one piece of
lead, weighs 15 tons.
The lead is the lower
dark portion shown in
the photograph, and
measures 24 in. wide at

the middle by 15 in.
deep, and is 27 ft. long.

15 Tons of Lead for Keel
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PHOTOGRAPHING LIGHTNING

The =eazon of thunder storms is at
hand, and anvone with a camera will
find the photographing of lightning
both instructive and fascinating. Some
excellent suggestions are made by Dr.
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after the wind has shifted the air eol-
umn. Lightning may be photographed
in the daytime by using an extremely
deep yellow sereen. The camera should
not he moved during the flash; holding
it in the hands will not yield perfect
results ; it must be rigid.

Fig. 1—=Zig=Lag

Lockver in the Photographie Journal,
London. He divides ordinary lightning
into four general elasses:  Stream,
sinuous, ramified, and meandering,

The photographing of li if]:tmntf 18 a
gimple matter. The lens  should he
focused during the day upon a distant
ohject, or at night on a distant lamp,
and the bascboard marked if necessary,
s0 that the lens can be set for infinity
at a moment’s notice when required.
A dark night is best for the purpose,
and, when the thunder clouds are seen
to be gathering, the camera with the
plate should be placed in position, be-
ing directed to the point where the
flash iz expected, the slide drawn, the
lens uncapped, and the instrument al-
lowed to remain until a flash has oe-
curred.

A "Ribbon'" Flash

Oceasionally one flash will follow an-

other and show double on the plate,
producing a “ribbon™ or “band™ flash.

This is eaused by the second flazh fol-
lowing the same heated column of air,

Fig., 2—Sinuous

Fig. 3—Ramified
Thunder travels one mile in about
four or five seconds; by counting the
seconds between the ﬂmh and the re-
port the distanee can be fairly esti-
mated. Some flashes descend from the
cloud to the earth, and others ascend
from earth to elowd. When both ends
of the flash are included in the photo-
graph it is a simple matter to trace the
course¢. This method can only be used
when  the flashes are ramified. A
ramified flash resembles a river with
its tributaries, but the current travels
in the reverse direction to the river
flow ; the lightning commences at the
estuary end of the main trunk and
breaks up into ramifications as it pro-
ceeds, so that when two images of
multiple flash are on the plate and the
ramifications of one point towards the
earth, and of the other towards the sky,
it might be assumed that they traveled
in opposite directions.
TR TP ST

DIVORCE BY WIRE

The marriage tie is only a “granny™
knot nowadays, as everyone knows, hut
a los Ange les ]fm‘wt' iz the first to
untie it at longe distanee. 1lis client,
a California woman, wished to enter a
cross-complaint to her hushand’s action
for divoree: instituted at Chicago, and
the lawyer carried on the proceeding
by telegraph, regardless of a bill that
amounted to no small proportions.
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RAILWAY SCHOOL ON WHEELS

The increasing complexity of mod-
ern mechanism  demands  technical
knowledge as well as intelligence and
faithfulness on the part of employes,
and employers are adopting various
methods for supplyving this need. One
of the best of these ig a school-car fitted
up by the C., B. & Q. Ry. for the in-
struction of its trainmen in all the de-
tails of mechanism—and operation of

class-room, 41 ft. long, and containing
folding chairs for 18 men. In front
of the students is grouped all the ap-
paratus for instruetion, and the large
cut presents the view of it which each
one has. The rows of rods seen on
each side are the piston rods of 47
freight brake cylinders, each 8 by 12 in. ;
36 being "m‘\ﬁ’-‘-ill:rrhuuhe and 11 New
York. Notice that these rows con-

This Car Contains Brake Equipment of 47 Cars

the New York and Westinghouse brake
svstems, of electrie and acetylene train
1|"'i|lmg_* and of air signal apparatus,
All this is so skillfully packed into one
. ear as to give an aceurate idea of the
equipment “for a train of fourteen 60-ft.
cars, and yet everything is in plain
sight of each member of the class.

The car is designed to be moved
from place to place as needed, there-
fore at one end there is an office and
sleeping room: at the other end iz a
hoiler room, with coal bin, water heater,
ete. Between these two is located the

verge toward the rear, so as to bring
each into plain view of the class. Be-
sides these there are two tender brakes,
10 by 12 in.., and two driver brakes
10 by 10 in., all Westinghouse, and
mounted horizontally. Of these one
tender brake eylinder is seen on the left
of the picture, bolted to a swinging
crane, by means of which it can be
swung ouf from the side of the car into
full view. Underneath this and at-
tached to the same crane is a row of
six triple valves having various de-
fects, any one of which may be turned
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Sectional Parts of Brake System

horizontally and connected with the
cylinder above in imitation of actual
use beneath a car.

The apparatus in the middle fore-
ground can be swung either way for ex-
planation of sec ctional parts of the two

svetems.  Above hang 14 handles of
signal cords of ‘the air apparatus, one
for each car in the train.

The two small cuts present views of
the same portion of the car, taken from
opposite dircctions. It 1s the portion
which is seen partially on the right of
the large cut—a bench on which stand
various sectional parts for detailed
study of air-brake and steam-heat appa-
ratus, lubricators and injectors. The
car 1s equipped with electrie light and
acetylene lighting. Vertical acetylene
generatnrs appear at the right of one
of the small cuts.

___.__‘_..._’—

MYSTERIOUS DISAPPEARANCE
EXPLAINED

The following incident foreibly ilius-
trates how wunreliable ecircumstantial
evidence may be: Three years ago a
man living near a mill at Oakland,
lowa, was accused of stealing 25 bu. of
wheat which had dtmppeamd mysteri-
ously from the mill. The man and his
friends stoutly asserted his innocence,
and the prosecution failed for lack of
evidence, but, of course, an unpleasant
cloud rested upon his name. This has
now been happily lifted by the tearing
down of the old mill, which revealed

the existence of a forgotten bhin con-
taining the 25 bu. of wheat.

In mills and elevators the grain bing
are built in rows, open at the top.
When the grain comes up the clevat-
mg trough it discharges into a spout.
This -}m||t is made to turn so as to
empty into any bin in the mill. The
turning is done with a lever on the
=_*rm:n:l floor, attached to an iron rod
which extends up and is fastened to
the discharge spout. The operator was

Spout Shifting Machinery—Operated from the
Ground Floor

careless in setting his lever and the
grain was thus run into the bin which
was out of service,

-—--—‘—.—..—.-

From Montreal to Winnipeg, 1,430
miles, 1s the greatest distance the
human voice has ever been transmit-
ted. The medium was a copper wire
installed by the Canadian Pacific Rail-
road Company for their telegraphone
svstem, by which a telegraph and a tele-
phone message can be transmitted si-
multaneously,
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SHOP NOTES

Removing Mired Traction Engine

Last fall while moving over the road
with a traction engine we encountered
a large mud hole which let the drivers
sink nearly to the hubs. It would have
taken all the horses in the township to
move the engine in that condition, so
after experimenting for some time we
finally hit upon the following plan:
First we fastened a piece of chain to
each of the driving wheels and laid the
chaing in a position such that they
would wind up on the drivers when

Hub Deep in the Mud

they revolved. Next we drove a strong
stake some distance ahead and fastened
the chains to the stake. The engine
was then started and the drivers wound
themselves up in the chain, thus remov-
ing the engine from the mud hole.—
(Contributed by Axsel Everson, Penn
Yan, N. Y.

...

Circular Glass Cutter

For cutting out circles of glass for
headlights or other purposes, a corre-
spondent of the Electric Traction
Weekly uses a device, the details of
which are indicated in the drawing.
This consists of a wooden base near one
end of which is pivoted a circular rest
for holding the glass. The rest is 14
in. in diameter and is made of cast
steel covered with leather. The dia-
mond cutter is carried on the end of
an arm which slides on the base piece
ag shown. The scale permits the arm

Circular Glass Cutter

to be set at any point to give the de-
sired diameter of glass 1It~ac

— R —
Corner Design for Mosaic

In laying ceramic floors the tile set-
ter or mosaie worker frequently has oc-
casion to cut and match the different
design sheets, especially in laying the
border,” in making corners, and in fill-
ing in recesses in Hw floor of the room.
The manner in which this entting is
done frequently determines whether the
finished job is to look good or bad, says

Mantle, Tile and Grate. The mitred
corner, as shown in Fig. 1, can be
executed with little di ﬁwulh by sim-

ply cutting the margin along the lines

CLTIT

Corner Design for Mosaic
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here indicated. This miter iz sym-
metrical, artistic and appropriate to the
general design. Every mosaic worker
should know how to improvise this
margin corner from the ordinary plain
sheets of broken joint mosaic. ig. 2
illugtrates a common but undesirable
method of applying a broken joint
This has an unfinished and

margin.
unsymmetrical appearance, which is
displeasing to the eye.

A very neat corner design for a
border is shown in Fig. 3, and the

manner of cutting .mtl matching the
design sheet is ~.1|rm11 in Fig. 4. By
making the bevel at 45° and omitting
two squares at the outside edge, the
design in the border will be m:ld{* Con-
tinuous, giving the pretty effect shown
in Fig. 3.

Red aniline ink (except eosine) will
be removed promptly by moistening
with 95 per cent alcohol, adding acetic
acid drop by drop till the stain dis-

“appears.
— -

To Fasten a Bolt in a Brick Wall

When an expansion bolt is not avail-
able an Uldj]]dl’ bnlt applled in the

Ready to Pour

manner here illustrated will prove
tquai[u as wood, if not better., A hole

is made in the wall and roughly under-
cut as shown, A lump of -:.-l.1_~_. is then
pressed against the wall in such a man-
ner that the bolt will be held in the
hole in the proper position. An open-
ing or gate is made to the cavity, which
iz then poured full of melted lead or
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sulphur.—Contributed by H. G. L.,
Boston, Mass,
—.—‘—.—‘.—q—-
Measuring the Flow of Gas from
Wells

In order to estimate the number of
cubic feer of gas per hour that flows
from a well, the instrument here illus-
trated often used, =ays the Well

Drillers” News. In
Fits simplest form
this instrument con-
sists of a bent glass
tube, which ecan be
made in any labora-
tory, with a wood or
cardboard scale
fastened between two
of the legs as shown.,
Water is then poured
in the tube until the
level reaches the zero
mark, or if the pres-
sure of the gas 1is
unusually ]ngh mer-
cury is used in the
tube in place of water.

The long leg of the tube is then held
in the pipe, as near the center as pos-
sible, and the difference in the levels
noted. The discharge in cubic feet per
hour can then be obtained by consult-
ing suitable tables, which give the rate
of discharge from various sized pipes
with gas under different pressures.

- -y

Non=Corrosive Soldering Paste

The following i= now used exten-
sively in cleetrical work as a flux for
soldering, especially of eopper  wires,
and wherever no acid should be used.
It a mixture of zine chloride and
some grease, such as petrolatum (prae-
tically the same as vascline, but
r*hvi;JFr} Make the zine chloride by
dissolving zine in strong muriatic acid,

12

js

with excess of zine to neutralize all
acid, The solution will be thick and
otly and is to be mixed thoroughly

with the petrolatum in the ratio 1 fl.
oz. to 1 Ib. This makes an excellent
=oldering paste which neither spatters
nor corrodes.
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Original Frieze Design--Londen Decorator

Qil to Preserve Ties

The expertz have decided that hea
and moisture when present at the same
time are the forees which eause rail-
road ties to decav.  Results of an ex-
periment begun in 1902 bave just been
announced.  Pine ties, thoroughly sea-
soned, were tmmersed in ernde Cali-
fornia oil heated to 1807 and subjected
to a pressure of 150 1b. per square
inch, The ties absorbed from four fo
cight gallons each. A large number
of these ties are found in sound condi-
tion after five vears where the same
quality of tics, untreated, lasted only
t“'{! :'.'{"H_[‘h",

M-I .
Device for Forming the Ends of

Springs

Having occasion to make 300 small
helical springs 1 consulted Shop Notes
and found a method of winding them
by means of a brace, which proved very
satisfactory. As an exchange for this
valuable idea I send the

until the jaws are spread about 1/32
in.  The device is then placed in a
visey a spring is inserted in the hole,
A, and by means of the forming tool,
Fig, 2, the end of the spring is bent
up as shown in Fig, 3. The operation
15 thus easily and acenrately  per-
formed and my 300 springs were
quickly finished.

The forming teol, Fig. 2. is made
from a piece of Z-in. drill rod, A,
slotted at B by means of a hacksaw and
driven into a file handle, C. The lower
jaw, D), which is slightly longer and
sharper than the other, is inserted in
the last ecoil of the spring and the
handle is then lifted up until the tool
is in a vertical position. This forms
the end sueccessfully without spoiling
the other coils of the spring.  The
springs I made were g0 short that 1
found it better to cut away a portion
of the die or clamp shown at B, Fig. 1,
in order to get hold of the spring, but
this would be unnecessary when form-
ing the ends of long springs.—Contrib-

following sketeh and
description of a device
for forming the ends,
after the springs are
wound and eut. A piece
of iron or machine steel

iz bent to the shape.

shown in Fig. 1 and
drilled at A witha drill

| Fig.3

having the same diam-

oter as the outside diam-
eter of the spring. A cold chisel is
then driven in the crack at the end

uted by A. W. Griggs, 955 Market St.,
Kenosha, Wis.
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Pipe Wrench for Soft Pipes and
Hose

wrench for
rubber hose secure a
clock spring, punch
end and rivet to

To make a
soft pipes or
piece of heavy
a hole in each

gripping

ALY
E

Light and Pocket Size

two pieces of iron, N N, about 4 in.
long. Mo use when it can not be
ﬂn]npwl tight enough by hand, place
any solid nl:w:t between ends of han-
dles and apply monkey wrench, as
shown. It is light and small and may
be ecarried in pocket. For gripping
small pipes or hose, wind a leather
strap about the pipe and grip the
strap.—Experimenter.
Bl g

Drying Electric Plant After Flood

The power house of a large Eastern
manufacturing concern was recently
flooded with water to a height sufficient
to cover the two turbo-generators, two-
thirds of the switch-board and a large
part of the auxiliary apparatus, -
cluding the exciter units and the con-
denser pump motors. S, L. Sinelair
and E. D). Tyree, who were called
upon to get the lenl in operation
with the least possible delay, tell how
they did so, in the Electric Journal,

Upon arriving at the power house
it was found that the employes of the
local company were attempting to dry
out the generators by the ‘use of a
steam coil enclosed in an air flue. A
"blower was connected at one end of the
flue and the other end opened at the
generators so that hot air could be
blown throngh the generator windings.
This method would have taken an
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indefinite time to dry out the genera-
tors. It was therefore abandoned and
an enclogure of sheet iron and tin, that
was found around the works, was built
up around the generators. Inside of
this enclosure were placed a number of
charcoal furnaces made of powder
kegs. Thermometers were suspended
near the generators and the tEmper-
ature m-qslv the enclosure was main-
tained at 85° (.

While the generators were being
dried by thiz process a small hoisting
engine was belted to a 20-hp. motor
for use as an exeiter. Arrangements
were also made with the loeal rallwav
company to furnish 500-volt direct
current for making tests of insulation
resistance.  Insulation tests were made
with a 600-volt direct-current meter
having an internal resistance of 85,000
ohms,

After the generator had been drying
for 36 hmITH the insulation resistance
was about half the normal value. The
generator was then started on a short-
cirenit heat run, and at the expiration
of 30 hours, making 66 hours in all,
the readmﬂ's showed that the insula-
tion was th»::-r-:mghljr dry and the gen-
erator was ready to go into service,

The second generator was dried in
the same manner, with the same re-
sults, The motors, exciters and switch-
board were dried by the use of char-
coal furnaces.

PN Y

Cure for Hot Handle on Furgpace
Door

Usually there is nothing to assist
the fireman to open the doors of the
furnace, except a

T . knob which is always
' too hot to handle,

writes a correspond-
I ent of the Engineers’
Review. In my plant
the furnace doors
have a wooden han-

| dle, but they become
=0 hot that it is un-
pleasant to use them. To assist in
opening the doors I have attached one

L b = b

==



POPULAR MECHANICS

end of a chain of four links to the
handles, and to the other end attached
a ring, as shown. When a door iz to
be opened, pull on the ring and that
is all there is to 1t
—_————
Table of Machine Screw Taps

The following table gives the sizes,
in fractions of an inch, of ordinary
machine taps. The taps are all desig-
nated by the numbers in the first two
columns. Thus a No. 2 tap is called
2—56; a No. 4, 4—36, ete., except
when the number of threads 1s not
standard, when it will then be ealled
by the number in the first column,
followed by the number of threads.
Thus a No. 4 tap with 42 threads to
the inch would be ecalled 4—42, ete.

The last column gives the size of
drill to use with any standard tap to
cut perfect threads. In practice a
drill one size larger is often used to
avoid breaking the taps:

Standard Size of Drill fo

Threads to Diameter Dweill for
No. theinch  About Tapping
2 i 3/ 22— No, 58
3 48 T/ tid— 45
4 G0 T/644 43
5 36 1/5 + 42
6 32 64 a3
T ha /32 31
B 32 Il_.'ﬂ-l 248
H) i 3716 — 26
10 ad a4/ 164 24
11 24 T14,/64 21
12 LE T/32 17
13 L 15,64 12
14 20 1/4 — i
15 20 1/4 + b
16 15 17,64 .'-

17 15 032

18 18 19 /64 J;ﬂa”
19 i8 h/1G 4"
20 16 21 /0644 l"r‘b-l
L 16 11/32 0 g
24 14 3/8 1!!; 64"
26 16 25/64 n/16™
28 14 13/32 21/04"
40 14 TG 11/32"
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Celluloid Drawing Templets for
Draughtsmen

Draughtsmen  whose work requires
duplicate  shapes such as gear-tooth
curves, switchboard instruments and
the like, will find the use of celluloid
templets a great econvenience. The
celluloid used for this purpose should
be quite thin (4 In.
is thick enough) and
should be transpar-
ent. To make the
templets trace off dis

.“_f "ql ,1|{_[Ff

" 1'!'
rectly from the |I"' :u||| |I| LE
drawing, using a FiN ™~

pair of well-sharp- f
ened dividers. By bearing on a little,
the' celluloid will he scratehed deep
enough to be readily broken, thus leav-
ing a clean, sharp edge of the required
shape.

The accompanying sketeh shows a
templet that has saved much time and
labor in our drauchting office. It is
used for drawing standard volt meters
and ammeters and comes in very handy

when making drawings of switch-
boards.—Contributed by  Frederie
Schaefer, M. E., American Telegra-

phone C'o., Wheeling, W. Va.

Cheap Die Holder

A very cheap, but efficient, die holder
can be made by bending the ends of
two picces of iron, AA, a little less
than 45° and drilling for the holts,
BB, which should be spaced far enough
dpdrf to allow the insertion of tlw
largest size die,—Contributed by F. G.
M., San Francisco, (al.

A Cheap Die Holder
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A Home=Made Drawing Table

Here is another style of table, ad-
justable for both height and elant,
which presents the advantage of being
made easily of wood. The cut needs no

Adiustable Drawing Board

explanation. Any wood may be used,
but some hardwood like ash or maple
for the supports will combine lightness
with strength. If the whole is fastened
together with 4 by 2-in. stove bolts, in-
stead of nails, 1t can bhe taken apart
readily and packed in very small space.
—Contributed by Fred Robinson, Chi-
¢ago.
e g

How to Manufacture Metal Polish

Metal polish ig one of the easiest
things in the world to manufaciure,
and, as the cost of materials is little
or nothing, the profits are very large.
Take any quantity of yellow or blue
clay, perfectly free from sand, and
allow it to drv. Pulverize by pounding
it and run through a flour sieve, or a
finer sieve if one is available.

To 5 1b. of this sifted clay add 1 1b.
of ifted wood azhes and mix to a very
stiff paste with a solution of water and
Iye, in the proportion of 1 gal. of water
to 2 heaping tablespoonfuls of lve,
Spread thiz mixture on a flat, ]lleﬂ
board and level off the top until it has
a uniform thickness of about 1 in.
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When it has become set, mark it off
mmto squares about 2 in, on a side and
eut apart,

To use this polish, serape ofl a little
on a moist cloth and rub the article
to be polished, thereby giving it a glit-
tering, lustrous shine. To my own
knowledge, one man has made a good
living making and selling this polish.
IT the material iz gifted carefully in the
making the preparation will not seratch
the finest polished surface.—Contrib-
uted by James K. Noble. 999 (Queen
St., West, Toronto, Ontario.

——— —
Cementing Iron to Stone

arind brickdust fine, #ift, and stir it
into melted rosin to form a putty-
like substanee, which rons easily while
hot. Set the iron into the hole in the
stome and pour the hot puity in aronnd
it. Push bitz of heated brick into the
mas<, 2mooth off and let eool,  This
cement is not affected by the weather
and does not injure the iron, but
secures it firmly.

N B
Filing Aluminum

Alnminum is hard te finich, but I
found by first rubbing the file on an
oil stone that it can be brought to a
good polish. A common mill file is the
best. — Contributed by Claire Bird,
Menominee, Wis.

R

To Show Working of Sight Glass

A convenient deviee in the engine
room iz a piece of tin painted white

na

N

the oil eup is feeding,
night, says the LEngineers’ Review.
With the white ‘ll{H\Jllﬂ' behind  the
sight glass the drops of oil can be dis-
1|nt1h seen as they fall. The arrange-
ment 12 shown in the cut, where the
white tin is marked A.

and  placed  behind
the =ight glass of

the feed cups on the
engine. Fngineers
know how difficult it
is to tell just how
especially at
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How to Burn Names on Brass

Melt some white wax smoothly and
evenly over a brass plate and let it
harden. With a point needle trace the
inscription on the wax, penetrating
through to the brass. Apply strong
nitric acid to the design, let stand 60
seconds or less, then wash off the wax.
Nitric acid requires care in handling,
as it destrove whatever it comes in con-
tact with. It is well to practice the
[JI'UEE"-&: on old brass first.

TR T

Spout Knocker for Mill

In spite of good arrangement and
gize of spouts they will choke up. A
correspondent of the American Miller
has had good success with the simple

Clearing Choked Spout

device 1illustrated. The knocker rests
against the under side of the spout and
is fastened to a strong band spring
which, when pulled down by means of
a cord and quickly released, strikes a
blow on the spout, which releases the
contents,

e -

Sandpaper Holder

Workmen who use sandpaper much,
especially wood polishers, waste a great
deal for want of a good holder for the
sandpaper. The mlt shows a simple
and excellent model for such a holder,
which almost explains itself. The Edgcr
of the wedge should be slightly rounded
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so that it will not eut right through
the paper, but not so much as to pre-
vent getting into the angles of the
woodwork to be polished. Cut your
sandpaper so as to fold over both sides

Economical Sandpaper Block

of the wedge and leave suflicient mar-
gins to turn back over each edge of
the groove. Draw tight and screw the
clamp into place.

Sawing Steel

Either drive your saw slowly, 25 ft.
a minute, or clse rush it up to 2 miles
i minute, which will heat the steel so
that vou can go through it like cheese.
The =aw may or may not have teeth
at that speed ; it will cut through large
I-beams or heavy shafting with case.

——
Device to Prevent Insects in

Poultry Houses

Take a picce of wood of suitable
length and size for a roost and planc
4 groove in 1t as shown in the ent.
Fill the ends of the groove with putty
and the groove itself il with anv good
fluid insecticide. The fumes will rise
and penctrate the feathers of the fowls

Fill Groove with Insecticide

and kill the vermin. Tnseets will not
remain long on the bar. One filling of
the groove “will last quite a long time;
when refilling first elean out the groove,
—~UContributed by “A Reader,”
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Cutting Belt Holes in Floor

When drawing board and instru-
ments are not available 1t 15 sometimes
a diffieult problem to eut a belt hole in
a floor =0 that it will come in exactly

the right place. The problem here
- i
SMALL MOLE "o
l-.;.f,"

Locating Hole in Floor

illustrated is one that confronted a cor-
respondent of the National Engineer,
who describes its solution as follows:
The machine had to be located in a
place where there was barely suflicient
room for it, and the power to drive
was to be taken from a shaft in the
room below., The rotation of the driv-
ing shaft was such that we must use a
eros¢ belt for driving the new machine.

After getting the machine n place
and line and leveled up, 1 dropped a
plumb-bob from the face of the pulley
on the machine to the floor, as shown
in the illustration. A hole was then
bored in the floor at the point indi-
cated, which gave us the starting point
from which to put wup the counter-
shaft, which was eazily done.

The next question was that of locat-
ing the helt holes. I drew a sketeh
with chalk on the hoiler room floor,
making all the dimensions full size.
First, was the thickness of the floor,
4 in., and then the distance from the
floor to the center of the shaft on the
machine, 36 in., and next the pulley on
the machine, 24 in., and the counter-
chaft pulley of 12 in. diameter.

The eommon tangents of the eircles
were then drawn, thus showing the
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exact position of the belt. Following

out this plan I ecut the belt holes and

found my calenlations to be correct.
———————

Magic Polishing Cloths

So-called “magic” polishing cloths
are being sold at 25 cents each. The
recipe for making them is as follows:
Take 1 gal. gasoline, 2 1b. of whiting,
and 1 oz oleic acid. Mix all together
and shake up well. Soak pieces of
woolen cloths in this mhlmu, wring
them out and hang up to dry. It will
be found that this will |1la{'u a fine
gloss on any polizhed surface or silver-
ware, efe,, and no matter how soiled
the cloths beeome, thev will not dirty
the hands or lose their polishing efli-
ciency. Contributed by James Elle-
th{}rn, Toronto, Ont.

—_—
Lifting by the Head

A few days ago 1 saw an engineer
trying to llff the cap off hiz main bear-
ing with a rope and a couple of pulleys
which he had rigged up, az shown in
Fig. 1. He pulled on the rope at A
till he lifted himself elear off the floor,
but could not raise the cap. By jerk-
ing down with his whole weight he

Ineflectual

could just jerk up the cap about } in.,
and there he was stuck. After he had
tugged away in vain for a while I sug-
gested that he make a change in his
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rig and attach the pulley C to the beam
and the pulley B to the cap and then
get up on the beam himself and try
pulling up; just the reverse of the ar-
rangement which he had. He =oon had
the change made as shown in Fig. 2,
and found that the cap came up easily.
After a little study he figured that he
could lift half as much again by the
arrangement in Fig. 2, as by the ar-
rangement in ]wg 1. That engineer
was myself and I am learning that in
working about machinery one can
sometimes lift more with hiz head than
with his hands.—R. Manley Orr, in
Canadian Machinery.

R R
v e

Reamer Holder

One of the best and simplest ways
of holding a shell reamer for use in a

S
= .
T
: :j
Laad

4]

For Accurate Work

lathe 1~; by using a “floating reamer
socket,” as it 1s sometimes called. Tt
consiste of an arbor. A, one end of
which 1s attached to a socket center,
C, and the other to the reamer, R. The
arbor s kept from turning by pins
which may be either tapered or pro-
vided with heads to hold them in place.
The arbor should fit loosely in both
reamer and center, in order to allow a
slight amount of play in the reamer.
This stvle of socket iz used in all our
general shop work and is the simplest
and most accurate that I have ever
seen.—Contributed by E. V., Menomo-
nie, Wise.

A S *
- i

A cheap and easy way to clean the
clock is to saturate a little cotton, egg-
gize, with kerosene, and put it on the
floor of the clock. Shut tight. In four
days the works will be as clean as if
new, and the eotton will be black with
the particles of dirt which have been
loosened by the kerosene fumes,
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A Common Defect in Draughts

When a stove doesn’t draw properly
the trouble can often be found where
the pipe enters the flue. The pipe is

Remedy for Poor Draught

often pushed too far in, thus making
the space at the end so small that the
smoke cannot rise naturally. To avoid
this a correspondent of the Metal
Worker bends a piece of gheet iron 1
m. wide and 5 or 6 in. long, so that
a 4-in. edge turns over the bottom side
of the stove pipe, then when it is
pushed into the chimney far enough
the other end of this piece of sheet
iron iz turned down against the side
wall to prevent the stove pipe being
pushed in too far.
————————

Ventilating a Cold Dry Storage Room

The most effective way of ventilat-
ing a room for cool dry storage is fo
lay a line of 8-in. drain tile, or better,
sewer tile, lengthwise and at least 2 ft.
helow the bottom of the room in the
ground, each end
provided with an
elbow and riser
terminating just
above the floor
level. From one
end of this cold
dry-air duet
carry up above
the ridge of the
barn an 8-in. galvanized flue provided
at the top with a revolving funnel 30
m. in diameter, which is made always
to face the wind by means of a vane,
the whole constructed as represented in
diagram. With such an arrangement
as this the wind pressure will force the
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air down and through the sub-earth
duet and up into the storage room,
making it dry and cool, says the Rural
New-Yorker. At the opposite end of
the storage room from that where the
air enters an 8-in. outlet in the cetling
should be provided. This need not rise
above the roof. The storage room
should be provided with a cement Hoor
both to shut off dampness from helow
and to make it a better conductor of
lieat, thus more effectively cooling the
room, and less favorable to the devel-
opment of molds.
—— e A

Insulation Scraper

A good one can be made from thin
steel, spring brass, or stiff tin. 1T the
A latter, the edges

i | should be turned
> : over, to strength-

1 len it. A good
cize for the
seraper iz 2} by
1} in. and the noteh should be about
t by 3 in—Contributed by Geo. W.
|

N

‘rv, San Jose, Cal.
S S S S—

How to Make a Drill Gauge

It will not be necessary to follow any
exact dimensions when making this
gauge, as the divisions are to be marked
by trial with actual drills.  Simply
measuring the distance between  the
bars and marking accordingly i1s a very
poor way to make a gauge, becaunse
drills are manufactured with diameters
slightly less than the nominal size, For
instance, the aetual diameter of a I-in.
drill 12 somewhat than I ., 20
that if the graduations on the gauge
were oxact dimensions of the nominal

.ll‘:'-'.-i
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sizes, a g-in. drill would read 55/64-in.

The accompanyving sketch shows a
form of gauge which is very accurate,
convenient, and easily constructed. By
making a more gradual taper, greater
accuracy will be obtained at the ex-
pense of a reduction in range. It is of
the greatest importance that all the
pieces be fastened together in such a
manner that there will be no movement,
at the joints, and if necessary, the
joints should be =oldered in addition to
being riveted. The material for this
gauge may be either machine steel or
tool steel, hut as it is very difficult to
harden without warping, it would prob-
ably be advizable to construct it of ma-
chine steel.—Contributed by W. J. S,
Emsworth, PPa.

i n
Experience With a Gas Producer
Engine Plant

[Extracts from paper read before the Amerl-
can Street Raflway Assoeiation by Paul Win-
gor, of the Boston Elevated Rallway.]

“As a result of my experience with
these plants™ [one is a T00-kw., the
other a 975-kw. station feeding trol-
ley lines—Editor.] “I am absolutely
convinced of the cconomy and re-
liability of a gas-engine power station.
The fuel consumption will be about
one-half as compared with a steam
plant, running less than 1.5 1b. to 1.75
Ib., according to the load factor and
almost regardless of the size of the
plant, as against 3 to 4 Ib. in similar
steam plants,

“The disadvantages of a gas power
station as compared with a steam plant
are few. The gas-producing portion of
such a station is simpler, easier to
operate, and holds its efliciency better
than a steam plant. The losses from
hanking fires are extremely small, and

L':.r-_c, —_]f 'ni'l' ﬁf hlu:,
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Lg-In. Drill in Position for Measuring
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the plant can be gotten into service
much quicker than can a steam plant.
It is our practice to shut down at 11
at night and start at 7 in the morn-
ing. Fifteen or 20 minutes are re-
quired to get the gas plant into full
operation, while of course with a boiler
plant it takes from one to one and a
half hours to get the fires into first-
class shape. The ashes have to be
periodically removed from the pro-
ducer. In our plant this has to be
done while the producers are out of
commission and takes about 3 hours
twice a week, although the plant ean
be run a couple of days longer without
cleaning, if necessary. With some
forms of producers the eleaning can be
done while the plant is in operation,
but I have had no experience on this
point as vet, as our second plant, which
has this form of producer, has not
been in continuous operation. The
wet and dry scrubbers have to be
cleaned every two weeks, but this work
ig certainly no more difficult than the
work required around a boiler, clean-
ing soot from the tubes and from the
soot chambers.

“An ordinary gas man, such a man
as would be considered a first-class
fireman, can run at least as many
horsepower of gas producers as he can
of boilers. He ean make a uniform
grade of gas and will get regularly
very much nearer the possible efficiency
from the gas producers than from the
boilers.”

il il
- -

Cleaning Zinc Articles .

Make a paste of rye bran stirred into
boiling water and add a handful of
silver sand and a little vitriol. Rub
the zinc articles with this paste, rinse
with water, dry and polish with a
cloth.

S A N—

You can bleach your old straw hat
by washing it in clean water and then
tying it inside a barrel and turning
the barrel down with its open end over
a flat stone. On the stone ignite a bit
of sulphur and let the hat bleach.
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File Sharpening Machine

It would seem that a sand blast di-
rected against a file would take the
sharp edges from the teeth, but instead
the files are sharpened by the treat-
ment. The machine here illustrated
1& constructed on this principle, It
consists of a sheet-metal hood with an
opening in front for inserting the file
and a small sand blast apparatus, oper-
ated by compressed air or steam.

The sharpening process will be clear-
Iy understood from the sectional view
of the file teeth shown in Fig. 2 and

Eseiaaine

Fig, 3

For Resharpening Old Files

Fig. 3, which are drawn to an enlarged
scale. The teeth shown in Fig. 2 are
those of a new file, and those in Fig. 3
are the worn, rounded teeth of an old
one. When the file is held in the sand
blagt the teeth are cut down, as indi-
cated by the white lines, thus replacing
the sharp cutting edges and making
the file nearly as good as new. The
number of times a file can be re-sharp-
ened depends upon the work for which
it is intended and upon the cut and
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depth of the teeth. In any shop where
a large number of files are used the in-
stallation of a file sharpening machine
will prove a good investment.
—— i fp——

Shearing Attachment for the Lathe

The accompanying illustration shows
a rig for shearing sheets on the lathe.

[ L
S
. I
%J = 1 1|B

Shearing Attacbment for the Lathe

It consists of a casting, A, bolted to
the lathe bed and having a boss at
the outer end on which is pivoted the
knife or shear, C. The shear side of
the casting is faced with a plain steel
strip about } by 2 in. section, held by
fillister-head screws, and set at a shight

angle from the vertical, says the Prac-

tical Engineer, €0 as to provide clear-
ance without the necessity of grinding
to shape. The shear blade, C, % by 2
in., is slotted for a crankpin, D. This
crankpin is made in the form of a
headless shouldered stud having a
secrew at the face-plate end which is
inserted through a slot in the face-plate
and held by a nut on the back side,

POPULAR MECHANICS

A coil spring, N, between the shear
blade and stud collar keeps the blade
in close contact with the opposite cut-
ting edge. The action of the shear is
obvious and needs no further explana-

tion.
e

A Magnetizing Kink

Thiz 1s a little kink which may be
convenient for engineers to remember
in case they are drllhng or tapping
out a hole which cannot be readily
emptied, says a correspondent of the
Engineers’ Review. The other day I
watched an erecting man who was em-
ploved in setting up a new engine. In
order that the outer bearing should not
bind, he found it necessary to enlarge
the hole, A. In chipping out the hole
to make it fit easy, the chips of course
fell to the bottom, and as the hole had
to receive a pin which would fit into
the hole its full length, it was neces-
sary that these chips be removed in
some manner. To remove the babbitt
casing would have made it necessarv
to block up the end of the shaft and
remove the outer pillow block in order
that the casing might be turned so that
the chips would fall out of the hole.

While T was wondering what proc-
ess would be emploved in removing
the chips, the erecting man procured

S e

Removing the Chips

a file and, going to one of the gen-
erators which was in operation, mag-
netized 1t. It was then an easy matter
to remove the chips from the hole, as
shown in the illustration,

-

The darkest egg-stain may generally
be removed from silver by rubbing it
with salt on the end of the finger.
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Waterproofing Concrete

Treated Blocks Practically Impervious to Water

In an article read before the Detroit
Engineering Society by Clarence M.
Barber, C. E., the problem of water-
pruuﬁng concrete was discussed in de-
tail, from which the following has been
condensed :

Concrete can be made practically
waterproof by making the aggregate as
dense as [lr.lr*tu.lhlu and using about
one-half as much cement as sand. It
ig also claimed that a little thoroughly
hvdrated lime is an advantage. In the
case of blocks, however, the quantity of
cement required for a 2 to 1 mixture
in the body of the blnch is generally
prohibitive on account of its cnat

The most recent and, we believe, the
best. method is to make the body of the
block of a good strong conerete with
properly graduated sizes of pebbles or
broken stone and sand, together with
cement enough to make a thoroughly
strong concrete and then face the block
with a thoroughly dense and waterproof
mixture by using 1 to 2 eement and
sand and 1 per cent of a good water-
proof compound. This protects not
only the inside face but the entire
block and practically no moisture is

bsorbed even by the outer face.

A glass of water inverted on the
face of such a block will hold the water
for weeks with practically no absorp-
tion by the block. The writer has a
glass of water inverted on a piece of a
block that has been standing four
weeks. About one-third of the water
has escaped in that time. On an ordi-
nary clay brick the water passed wholly
out of the glass in an hour.

In a well equipped econcrete block
factory the freshly made blocks are
kept for a time in rooms where the at-
mosphere is saturated with moisture
and generally a sufficient quantity of
steam i3 admitted to hold the moisture
above the dew point. This treatment
gives sharp, hard corners and edges to
the blocks, and together with a little
heat, it hastens the setting.
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Chimney Brace

One of the simplest and strongest
chimney hr.wm consists of two pieces
of angle iron, A and B, drilled to re-
celve Hn steel rods, C and D). These
can be fastencd to the house in any
substantial manner and should be

Bracing a Chimney

threaded for nuts to hold the angle
irons against the chimnev.—Contrib-
uted by H. L. M., Philadelphia, Pa.

— il =

Easy Way to Temper

Probably the easiest way to l_vmpir
center punches, cold chisels, ete., is as
follows: Heat the tool to a cherry red
and dip the point in cold water about
3 in. Hold in this position for about 3
seconds or more, depending on the size
of the tool, and then remove. Place a
little elean, dry sawdust on the cutting
edge and wait until it begins to turn
black. Then plunge the entire tool in
water and allow it to remain there till
cold.

If the sawdust turns black as soon
as it touches the steel, it shows that
the point was not held in the water
long enough, and if it doesn’t turn
black a "IIL it was held in too long.—
Contributed by Geo. A. Lowell, Chico,
Calif.
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Speed for Grain Elevator Cups

In order for the cups of a grain
elevator to discharge the grain freely
in the spouts at their head the wheel
which drives the belt at the head
should run of following speeds:

IMameter of Lievolutions
head pulley per minute
I s e R R R R 400 per min.
WOAR, LS RTERTRS B par i
BB . e s s enis 0 DB 1O,
F L R e e g I S - ' 1 il 11 1
MEIERINL oot o i s B . ol per mino.
T | | P e LR A S o S 28 per min,
GO, . cveverrvcnnnrenrnnannea. 20 per min
RN e RN LGN s et L DR i,
B, eni iy s s e 88 i per min

+ .-

To Mend Bursted Cold Water Pipes

Get five or ten cents” worth of gutta
percha chips at your druggist’s; scrape
bursted place about one inch past either
end of burst; burn the gutta percha
over the place to be repaired with a hot

iiece of iron (a stove poker will do) ;
make the gutta percha about } in. thiek
and while very hot wrap tight and
closely with mason’s twine and fasten
the ends; let the repaired place cool,
and turn on water very slowly, giving
the gutta percha time to harden. Da
not l‘h}}[{t to get good results, if mend-
ing pipes larger than § in. or above a
pressure of 70 1b. Repairs made as
above must not be made where ground
will come in contact with the np.uutl
place, as it will cause the twine to rot,
I have used the above method with ex-
cellent results.—Contributed by A. C.
J. Campbell, Altoona, Pa.

- . = -

Gilding Iron and Steel by Dipping

The dipping process of gilding is
not very durable, but may sometimes
be found suitable for iron and steel
articles, For gilding pin heads, use a
solution of gold chloride in potassium
cyanide, rays the Keystone, Stick the
points of the pins into holes in a thick
sheet of zinc and hold the heads for a
few seconds in the gilding fluid.

A solution of gold in aqua regia to
which =oda in sufficient quantity to

capply the fluid.
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make an excess of this latter constitu-
ent has been added, is used for steel
pens, which may be dipped entirely, or
only the points, as desired.

For coating iron or steel with gold
procure cryvstallized gold-and-sodium
chloride by dissolving gold in aqua
regia, evaporating the solution to dry-
ness, mixing with an equal quantity of
salt, dissolving again and evaporating
to the point of (‘.l'j_;.-:tulliz,ﬂliun; dig=olve
the gold-and-sodium ehloride so pro-
cured in three or four volumes of wa-
ter, shake the solution with ether, al-
low the ether to evaporate and then
This coating is sus-
ceptible to a high polish. l}rjf:lrrllh may
be drawn on iron or steel with a quill
pen dipped into the fluid. Or, coat the
article with shellac, make the design
with an etching tmﬂ dip the article in
dilute sulphurie acid which will etch
in the design, and then dip the article
into the gilding fluid. Remove the
shellac by a trrﬂtnu nt with strong al-

cohol.
—_— - o —

How to Draw Pen Lines

As a rule draw pen lines from top
to bottom, diagonally across the paper,
beginning at the wupper right hand
corner, especially long sweeping lines
where the fore-arm can be used as an
axis, the entire hand swinging freely
and with a rapid movement. When
drawing slow lines, where much care is

W{lml sneh as t}m outhines, ete., says
Art Students’ Magazine. the lines are
drawn maore Imrpvnrli{-u]ur]}’ and with
the finger movement, that 1s, the arm
and hand remain rigid and only the
fingers move. There are no hard and
fast rules for holding or using a pen;
all artists do not work in the same
way, but the above points will help
you. Taken altogether, you should ac-
quire an easy swing to your strokes
and avoid a slow, l:ramped movement,
but this easy swing must come frmn
practice and confidence gained through
knowledge.

In “inking in” a drawing, ordinarily
start at the npper left-hand corner and
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work towards the lower right-hand cor-
ner, thus keeping vour finished work
clean and always before your eye. Keep
a sheet of paper or a clean blotter
under your hand or fingers ; be careful
not to allow vour hand, when moist or
sweaty, 1o rest on the paper over which
you have not worked, as this will make
it greasy and it will not take ink read-
ilv. In holding and turning your
paper with vour left hand (as you
should in finishing a drawing with
pen) it iz well to touch it only with the
first and fourth fingers. or the thumb
and second or third finger, whichever
vou find most convenient.
—_—

Short, Accurate Method for Securing
Length for Belt

When it is not convenient, or possi-
hle, to measure with line the required
amount of belt needed, add the diam-
eter of the two pulleys together, divide
the result by 2 and multiply the quo-
tient by 31, Add vour produet to
twice the distance between the shafis
carrving the pullevs and vour length
for belt is found.

——— e —
Emergency Repair for Broken Ec-
centric Rod

Recently a belt run off the flywheel
of a small upright engine and jammed
hetween the wheel and the mwutru.
breaking the eceentrie rod.  Repair was
made as shown in the illustration, says
the Engineers’ Review.

Rod as Repaired

Two
drilled
coupling,
through

I-in. holes, B and C, were
through the rod A and a 11-in.
DD, Pins were then driven
the holes. Babbitt, E, was
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then poured into the coupling. This
worked well for several weeks, when a
new rod was put on.

A Wind Curtain

By using the deviee here shown an’
abundance of fresh air may be obtained
without the objectionable wintry winds.

Admits Air but Prevents Draughts

It 1= very simple in construetion, of
})I-l("l.l[‘:l“\ no eost and easily put up.
A picee of burlap, shghtly wider than
the window, is sewed at the top and
bottom edges to form easings. Two
picces of curtain rod are then pushed
through the casings and fastened to
the window frame by means of brass
hooks. The hooks should be placed far
enough apart to hold the burlap taut,
tie npper hooks being turned up and
the lower ones down.—Contributed by
a reader.
——

Files clogged with tin or lead will
he cleaned by a few seconds in strong
nitric acid. For iron filings use blue
vitriol, rinse in water and dip in nitric.
For copper or brass, use nitrie several
times; for zine, dilute sulphuric acid.
After any of these treatments, rinse the
files in water, brush vigorously and dry

in sawdust or by burning alecohol on
the file.
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Amateur Mechanics l;—\

How to Photograph on Apples

That the skin of an apple is sensi-
tive to the action of sunlight iz shown
by the coloring, cspecially on the sunny
side. This fact suggested a happy idea
to a contributor to Camera Craft, who
substituted apple skin for photographic
printing paper in the following man-
ner: Selecting green apples which grow
red in sunIlv-rht he covered them with
black paper in order to increase the
sensitiveness of the apple skin. Ten
days later he removed the paper and
paﬁted on each apple a film negative,
using white of egg as the best ad-
hesive. To keep the rest of the apple

green, each of them was inclosed again
in black paper, but with an opening cut
opposite the picture. The resulting
photograph was wonderfully clear and
beauntiful, as appears in the cut.

An autograph message may be writ-
ten on thin paper and printed in the
same way; also fern leaves, petals of
flowers, and many other subjects.

- e e e

Novel Wireless System

The illustrations will make plain a
simple and Inexpensive apparatus for
wireless telegraphy by which I have
had no difficulty in sending messages
aCross ]11 miles of water surface. It is
so simple that the cuts scarcely need
explanation. In Fig. 1 is seen the send-
ing apparatus, consisting of a 40-cell
battery connected with two copper
plates 3G by 36 by % in. The plates
are separated 6 in, by a piece of hard
rubber at each end.

In Fig. 2 are s=een duplicates of
these insulated plates, connected with
an ordinary telephone receiver. With
this receiver 1 can hear distinetly the
electric signals made by closing and
opening the Morse key in Fig. 1 and I
believe that in a short time I shall be
able to porfnet this system =0 as to
send wireless messages over long dis-
tances. — Contributed by Dudley H.
(‘ohen, New York.

HARD RUBBER w&ummﬁ,i

e

i e

i
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N MORSE KEY

COPPER PLATE 3" SQUARES—

\'{llllmﬂ“o CELL ACCUMULATOR 17
HARD RUBBER INSULATOR

Fig 1.

TRANSMITTING STATION.

TELEPHONE RECEIVER

COPPER PLATES AND INSULATORS
SAME AS FiG. 1
RECEIVING STATION.

Fig 2.
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A Home=-Made Water Motor

By Mrs. Paul S. Winter

In these days of modern improve-
ments, most houses are equipped with
a washing-machine, and the question
that arises in the mind of the house-
holaer is how to furnish the power to
run it economically. I referred this
guestion to my husband, with the re-
gult that he built a motor which proved
so very satisfactory that I prevailed
upon him to give the readers of this
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of the frame.

They are shown in Flg
2 as GG,

Do not fasten these boards
now. but mark their position on the
frame. Two short boards 1 in. wide
by 1 in. thick (HH. Fig. 2) and an-
other 1 in. by 1} in. (I, Fig. 2) form 4
substantial base.

Cut the wheel from sgheet iron %
in. thick, 24 in. in diameter. This
can he dnne roughly with hammer and
chisel and then smoothed up on an
emery wheel, after which eut 24 radial
glots § in. deep on its circumference
by means of a hacksaw. On each side

magazine a description
of it, hoping it may solve
the same question for
them.

A motor of this type
will develop about § hp.
with a water pressure of
70 Ih. The power devel-
oped is correspondingly
increased or decreased as
the pressure exceeds or
falls below this. In the
latter case the power
may be inereazed by
using a smaller pulley.
I‘Igure 1 iz the motor
with one =ide removed,
showing the paddle-wheel
in position; Fig. 2 is an

end view; lrg 3 shows
one of the paddles;
and Fig. 4 shows the method
of shaping the paddles, To make
the frame, several lengths of scant-
ling 3 in. wide by 1 in. thick
(preferably of hard wood) are re-
quired. Cut two of them 4 ft. long, to
form the main supports of the frame,

AA, Fig. 1; another, 2 ft. 6 in. long,
for the top, B Fig. 1: another, 26 in.
long, to form the glanting part, C,
Fig. 1; and another, D, a}}prmlm.itLh
1 1L, ﬂLEGI‘dlIl" to the slant given C.
After mailing these together as shown
in the illustration, nail two short
gtrips on each side of the outlet, as at
E, to keep the frame from spreading.

Cut two pieces 30 in. long. Lay
these on the sides of the frame with
their center lines along the line FI,
which is 15 in. from the outside top

Details of Home-Made Water Wheel

of the wheel at the center fasten a
rectangular piece of -in. iron 3 by 4
in. and secure it to Il‘u:.- wheel by means
of four rivets; after which drill a §-in.
hole through the exact center of the
wheel. '

ut 24 pieces of 1/32-in. iron, 131
by 24 in. These are the paddles.
Shape them by placing one end over a
section of 1-in. pipe, and hammer bowl-
shaped with the peen of a hammer, as
shown in Fig. 4. Then cut them into
the shape shown in Fig. 3 and bend
the tapered end in along the lines JJ,
after which place them in the slots
of the wheel and bend the sides aver to
clamp the wheel. Drill l-in. holes
through the wheel and sides of the pad-
dles and rivet paddles in place. Next
secure a §-in. steel shaft 12 in. long
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to the wheel about 8.in. from one
end by means of a key. This is done
by cutting a groove in the shaft and a
corresponding groove in the wheel and
fitting in a piece of metal in order to
secure the wheel from turning inde-
pendent of the shaft. Procure two col-
lars or round pieces of brass (KK,
Fig. 2) with a §-in. hole through them,
and fasten these to the shaft by means
of set screws to prevent it from
moving lengthwise,

Make the nozzle by taking a a piece of
3-in. galvanized pipe 3% in. long and
filling it with babbitt metal; then drill
a %-in. hole through its center. Make
this hole conieal, tapering from % in.
to a full § in. This is best done by
using a square taper reamer. Then
place the nozzle in the position shown
m Fig. 1, which allows the stream of
water to strike the buckets full in the
center when they reach the position
farthest to the right.

Take the side pieces, GG, and drill
a 1-in. hole through their sides cen-
trally, and a }-in. hole from the tops
to the 1-in. holes. Fasten them in
their proper position, with the wheel
and shaft in place, the shaft project-
ing through the holes just mentioned.
Now block the wheel; that is, fasten
it by means of ﬂulgm or blocks of
wood until the shaft is exactly in the
center of the inch holes in the side
pieces. Cut four dises of cardboard to
slip over the shaft and large enough
to cover the inch holes. Two of these
are to be inside and two outside of
the frames (one to bear against each
side of each crosspiece). Fasten these
to the crosspieces by means of tacks
to hold them securely. Pour melted
babbitt metal into the 1-in. hole to
form the bearings. When it has
cooled, remove the ecardboard, take
down the crosgpieces, and drill a 1-in.
hole from the top of the ecrosspieces
through the babbitt for an oil-hole.

Secure sufficient sheet zine to cover
the sides of the frame. Cut the zine
to the same shape as the frame and
let it extend down to the crosspieces
EE. Tack one side on. (It iz well to
tack strips of heavy cloth, burlap will
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do, along the edges under the zine to
form a water-tight joint.)  Fasten the
crosspiece over the zinc in its proper
position. Drill a hole through the
zine, using the hole in the crosspiece
as a guide, Then put the wheel in a
central position in the frame, tack the
other side piece of zine in place and
put the other crosspiece in place. Place
the two collars mentioned before on the
shaft, and fasten so as to bear against
the crosspieces, in order to prevent the
wheel and shaft from moving sidewise.
1f the bearings are now oiled, the shaft
should turn easily and smoothly.
Fasten a pulley 4 or 6 in. in diameter
to the longest arm of the shaft.

Connect the nozale to a water faucet
by means of a piece of hose: place the
outlet over a drain, and belt the motor
direct to the washing-machine, sewing-
machine, ice-cream freezer, drill press,
dynamo or any other machinery re-
quiring not more than § hp.

This motor has been in use in our
house for two years in all of the above
ways, and has never once failed to give
perfect zatisfaction. It is obvious that,
had the wheel and paddles been made
of brass, it would be more durable, but
as 1t would have cost several times as
mueh, it is a question whether it would
be more economical in the end. If
sheet-iron is used a coat of heavy paint
would prevent rust and therefore pro-
long the life of the motor. The motor
will soon pay for itself in the saving
of laundry bills. We used to spend
from 50 cents to $1 a month to have
just my husband’s overalls done at the
laundry, but now I put them in the
machine, start the motor, and leave
them for an hour or so. At the end
of this time thev are perfectly clean,
and I have noticed that they wear
twice as long as when I sent them to
the laundry.

—._._‘,—

A brilliant polish mayv be given to
tarnished nickel by immersing in alco-
hol and 2 per cent of sulphuric acid
from 5 to 15 seconds, Take out, wash
in running water, rinse in alcohnl, and
rub dry with linen cloth. \
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Barrel Stave Hammock

A hammock made of barrel staves
is more comfortable than one would
think, considering the nature of the
material employed in making it. Good
smooth staves should be selected .for
this purpose, and if one cares to go to
a little trouble a thorough sandpaper-
ing will make a great nnprmement
Cut half circles out of each stave, as
shown at AA, and pass ropes around
the ends as shnwn at B. When finished
the weight will then be supported by
four ropes at each end, which allows
the use of small sized ropes, such as
clothes lines. A hammock of this kind

AN

Cheap and Comfortable

may be left out in the rain without in-
jury.—Contributed by H. G. M., St.
Louis, Mo.
e g i

[ron rust may be taken out of mus-
lin or linen goods by w etting with
lemon juice and salt and exposing to
sunlight. If at first you don’t succeed,
try again.

—_— i e

A Mechanical Card Trick

The following mechanical card trick
is easy to prepare and simple to per-
form:

First, procure a new deck, and divide
it into two piles, one containing the
red cards and the other the black ones,
all cards facing the same way. Take
the red eards, square them up and place
in a vise. Then, with a plane, plane off
the upper right hand corner and lower
left hand corner, as in Fig. 1, about
< In,

Then take the black cards, square
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them up, and plane off about v in. on
the upper left hand corner and lower
right hand corner, as in Fig. 2.

Next restore all the ﬂﬂl‘dh to one
pack, taking care to have the first card
red, the next black, and so on, every

—— = e —
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Fig.2

Mechanical Card Trick

alternate card being the same color.
Bend the pack so as to give some spring
to the cards and by hnldmg one thumhb
on the upper left hand corner all the
cards will appear red to the audience;
place thumb in the center at top of pack
and they will appear mixed, red and
black ; with thumb on upper rlg_.jlt hand
corner all cards appear black. You
can display either color called for.—
Contributed by Ralph Gingrich, Chi-
cago.
—_———

To Explode Powder with Electricity

A 1-in. hole was bored in the center
of a 2-in. square block. Two finishing
nails were driven
in, as shown in ~
the sketch.
These were con-
nected to termi-
nals of an induc-
tion coil. After
everything was
ready the pow-
der was poured
in the hole and a board weighted with
rocks placed over the block. When the
button is pressed or the circuit closed
in some other way the discharge occurs.
The distance between the nail points—
which must be bright and clean—should
be just emough to give a good, fat
gpark. —Contributed by Geo. W. Fry,
San Jose, Cal.

e
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PICNIC DINING OUTFIT

The illustration shows a dining outfit
much uged in England, and containing
equipment for four persons. The tea
kettle is heated by an alecohol lamp;

A Complete Set

there are also boxes for bread, tea,
sugar, and a nest of four drinking
horns. There are two flasks, one for
milk and the other for wine; cups, sau-
cers and plates of the best quality
enamel ; serviettes and matchbox.
Large jars are included for butter and
preserves, and smaller for mustard,
pepper and salt. The case is 18 in.
long by 13 in. deep and sells complete
for &50.

— - —

SAFETY PLUG FOR SMALL BOATS

All life boats and ships’ small boats
have a small hole in the hottom to al-
low water to run out after washing. A
wooden plug is provided to close the
hole when boat is
used. Frequently the
plugs are lost when
the boats are seldom
used, and at other
times they come out
and allow the boat to
fill when launched.
Only recently at one
of the stations in the Philippines a
small boat with American soldiers was

Cap Unscrewed
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crossing a bay when the plug came out
and could not be found. As the boat
was rapidly filling the officer ordered
one of the men to close the hole with
his forefinger, which he did. Before
reaching the shore a small shark came
up under the boat and bit off the pro-
truding end of the man’s finger.

The new automatic plug illustrated
is always in working order, requires no
attention. cannot get lost, and lets
water out but prevents it entering a
boat. The ball is rubber.

i .
v

-

400-LB. VACUUM KILLS

A vacuum pressure of 400 lb, to the
square inch drew practically every drop
of blood from the body of W. D. Hun-
ter, an engineer in one of the Chicago
pﬂckmg houses, and was the cause of a
most unusual form of death. Hunter
had gone to repair a tank used in the
refrigerating process, had evidently
slipped and one leg was drawn into the
pipe, where it was held fast by the
enormous suction. When discovered by
his helper only a few minutes after the
accident the body was shriveled, abso-
lutely white, and cold.

—_—— -

PHONOGRAPH BURGLAR ALARM

Many people in Paris are putting in
a new burglar alarm consisting of a
phonograph with electric attachment
to every door and window. If either
is opened, voices begin shouting in
every room of the house, “Help! Help!
Police ! Thieves! Murderers!” and keep
it up for ten minutes without a break.
At the same time the apparatus sends
in an alarm to the mnearest police
station.

i

-—

Copperas and nut-gall inks can be
removed by strong oxalie acid, followed
hy pure water and frequent applica-
tion of clean blotters. For most other
black inks use a weak solution of
chlorinated lime, followed by acetic
acid and water, and frequent blotters.
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Mr.Edison says: 4

N
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want to see a Pliono o*ra'pé /
in every American home.”

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

home—records and all. An extremely short
trial will convince vou that you have been
without a phonograph too long already,
The perfect naturalness of vocal and instru- #4058
mental reproduction on the ncw siyle S

prised and pleased even
the most critical judges.

An Offer open
to every respon-

sible person.

g AE 4 i ; S 40 1 i ;‘ f
m g J e Ry s |2 g 3 REcO LT i ETEne
atim ST =

FREE TRIAL!

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

While this offer lasts we will send'to any reliable person livh 7 any place In the United States a Genuine Edison
Phonograph and one dozen Gold-Moulded Records for a FREL: 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 volce and the

ringing elearness of a bell will win your heart as it bhas won the
-heart of one million (1,000,000) other people.

Entfertainment for
the Home/’ 2.00 a Month 5 Peeimns e

a penunine Edison.
HERE is always something to turn $3.50 amonth forthe fine, excellent Edison Outfit No 5./ ¢

to for a session of fun and pleasure | pgp eqah in full: Many cash buyers are taking advantage of the free
when an Edison Phonograph s in trial, but we cannot allow a discount for cash as we have already sls

the house. You may have any kind Towed the rook-botem price Lo those who buy on time,
of entertalnment you desire right in your
own parlor. You may have a piano recital
with all of the wonderful téchnigueé and
execution of the most renowned planists,
band recitals, orchestral selections, grand
operas, vaudeville ekits. black face comedy,

monologues from the best known mono- | Just eut f:;ii: b toar nutl this ~£oupon, , Blgn graur
THATOS &N ress plaln wind mall to
loguists, whistling solos and selections on | Til'send yon by return mail the elaborate
the wviolin, banjo, guitar or mandolin. wmpﬂﬂﬂ““ﬂ? :ﬁt—:ﬂuﬂ: 1!!1“4 gy
. L8
There is always the most perfect Armony | chines. Thiscalalog 15 the most oo ten. |

i give booklet on phonogrs phs lesued.,
of sound given by the Edison. Music It tells yousll about the Interesting

erities have bowed down before the mar- machines, about Mr. Edison and

about the struggles of the ins
velous Edison and have stated that they yentor hu[urggha ave tha

would rather hear a Sousa band selection perfected Edison Phono-

; h to th d. W
from the horn of an Edison Phonograph ft::pclmoga ::ﬂnnd f "

than to be in the hall with the musiciang, | st of thousands of

F.K.Babson
Edison Fhono-
graph BMatribre.
diznn Ruilding
Baite 110F, Chieage

Withovt any obll-
gatlong to me peease
sond me your eomplete
Cacal o of Edlson Gem,
Edison Btandard, Edieon
Home and Edison Trinmph
FPhonographs, free cireulars of
New Special Edison Oulfits and
complete catalog of Edison gold-
moulded records, all free, prepald.

records. Blgn the g

Add a0
coupon right now b

= Mo letter necessary: just send the 0oupon. Emm—m
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CLEANING

HOUSES BY MACHINERY

CLEAR PROFIT

EACH YEAR

now being made b

THE MACHINE THAT
MAKES THE MONEY

many operators of our wagons.
200 towns, some clearing $5000 per year, and we can prove it. Pays in
towng of from 5000 population up.
from #2500 to §5000., Catalogue on Request.

Weo make the most efficlent stationary eleaning systems for Hotels,
Residences, Hospitals, Office Buildings, etc. Send for
estimate and bhooklet mganlf

We own the patents and are prosecubing oll infringers.

Gen’l Compressed Air and Vacuum Machinery Co.
4452-A Olive St., St. Louls, Mo.

Machines in over

Amount of investment necessary,

ng plant for your Bullding or Resldsnea,

Be the First in Your
Own Town to Have

a GUESSER

NO PUBLIC PLACE OR RESORT
COMPLETE WITHOUT ONE

Others have bacomea rich op-
erating our machines why nuot
you? Suppose you bought nne
Goessing Seale st $100, placed it in a
hotal, enfs or resort, gave the propri=
gtor 15 por cent of the gross receipts,
which run from $5.00 to 850,00 & month,
and with your ghara Ilmlghi IEirre seales,
Bay o anly bought one the first Your,
two the second, four the third, eight
the fourth and sizteen tho fifth’ year,
you wonld have thirty-two seales in
operallon, worlh #3,500, hesides a
handsoma profit for the work done,
The first years you could look after tho
pcalon during spare thoe.

Can you invest 118 In any husiness
that will multiply as rapidly ! We an-
swar “"No.”" Hul sapposs you Invesk
$1,000 the First yoar and i !Ip]}' L)
scalos at the ssme miio, you wan i
hinve 20 senlos word b 52, 1’!'{.! and an dn=
oo of uver !lllI HE} & Yeal 00 A0 OT '
inal investinent l:lf .-] Wul, Thaso Ag-
iires are fonservalive. 'Wa can  prove
it. Bpecial prices and terms in lots of
fan or meore,

Write for illnstrated catalog,

We are Originators, loventors and Manu-
facturers of all kinds of

Coin Operating Machines

WATLING MFG. GO.
149-157 sacksen Blvd., Chicage, Ml
- AGENTS WANTED

ALIVE UNDER 25 TONE FOR A DAY.—A feehle call
for help from the bottom of a 25-ton carload of eosl
startled the workmen at Escanaba, Mich., recently. The
man was quickly dug ouot, badly injored botl internally
and externpally, but he may recover. Shooting the eoal
chiote at the dock, he had gone intoe the ear head first,
and the coal bad plled on top.

—‘_‘_‘,—..

THIS DOG A RAILROADER.—I once was acqualnted with
a dog, writes a correspondent im the Locomotive Epgineer,
which had a partiality for riding on locomotives, and he
rambled at will over &ll the rallways in Great Britaln,
taking free rides upon the engines, This dog displayed
pitrange llkings and antipathies. He never roade farther
than over one division on an engine, and when he had
settled upon golng to some particular point be koew which
enginpe would take him there,

Hometimes he would wisit about a station or town for
a day or two, then be wounld start upon his travels agaln.
One day be was waiting at Carlisle [or & train to come in
and he happeped to be sitting with hiz tail across the rail
where o passenger traln was standing.,  The train moved
on quietly and cut off Jack's tail. He took It as a per-
sonal outrage and npever was seen in Carlisle afterward.

When Jack made up his mind to take a ride, he gener-
ally waited on the platform, pear the water column, until
an englne came up., Then be would look carefully at the
enginemen, and If one was red bafred be moved away. e
wag pever known to ride with a red haired person. He
preferred old acquailntances to strangers; but sometimes
he showed a disposition to make new acquaintances so long
a8 they were free from Jurld halfr. Most of the enginemen
from Brighton to Jobhn O0'Groat's knew him, and were ready
to share their lunch with Jack,

One day at Rugby Junctlon Jark bad made up his mind
to change engines. He had seen an old friend on & loco-
motive that was stariing out. and bhe attempted the dan-
gerous feat of jumping upon the moving engine, He mizsed
the foot plate and landed under the moving wheels, which
epded his career.

— A A ————

AN !HIEH‘E‘E PINE TREE in the McClond Rlver
reglon, Bhasta County, Cali™~iuia, was recently felled and
gawed Into lumber. By actual measurement it made 23,330
feet, and loaded elght large platform cars, besldes the
limbas and soch parts of the tree as could not be con-
verted into lumber, which would have loaded several
CArS TOOTe.

AN OR BOY OF ORDINARY INTELLIGENCE
$ 1 {}DMLT Oan Make ‘I"nan %an Each Day In His Own Town By Making CONCRETE BRICKS With The $1 ODIILT

WINNER BRICK MACHINE No. 2

It 1s a little gem four (4) brick face down machine, perfect In
every detail. Strong an
mada of first-class matarial.
moulding designs of rock face,

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

durable, perfect wurkmauq‘n'm. and
Makes perfect brick in common, 5

BricHs in 9 Hours

Operatlon so simple and perfect a boy can operate it with ease and pearfaction.

No Investment—$35.00 is
Ten Dollars with Order--Balance C. O. D.

AZTINAE D BRI nﬂt MACHINE 0O

all—complete, f. o. b. Minneapolis.

607 Northwestern Building

AEATRTRTE 4 BMAaT TE& SRIATRIRMIET QAT A T & A
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¥ .I"r'LlEﬂ I#J’FLE.D APPLIED -LI'}';:H. : Y
EDUCATION | i Sl S | POWERTOEARN.
E I NSURES ey s onuall - " roveel [N SUF ES

TEL e RATTRRIES VTATIONE [ERSE Y]

TARNINGPOWER | S | | INDEPENDENCE
| 1

OUR success in life depends upon the careful thought with which you have planned your
career. You cannot succeed unless you give at least as much careful thought to planning your journey
through life as you would a fifty mile pleasure jaunt. If you are a young man without a profession or trade,

the study of electricity offers you endless opportunity for a successful career. Every new sky-scraper, factory,
power-plant, increases the demand for trained electricians. In this age of electric elevators, trolley cars,
the third rail systems for subways and elevated roads, the ever present telephone and telegraph, the man who is
efficient cannot help but be successful.

The electnc li.ght has driven out the |amp and the gas p]ant. even in the most rural distncts. The present da}' farm
house is not complete without its telephone.  The big railway sytems 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 Ffortune 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 devoting a few hours a day to the study of electricity?

CYCLOPEDIA

APPLIED ELECTRICITY

Five Handsome Volumes
Each Wearly One Foot High

Complled from the most valuable Instraction papers of the Ameriean School of Correspondense. The suecess whieh

the Sehool has had in teaching thousands of electricians 18 In itsalf the best possible guarantee for the work., The

volumes contaln the essence of the most succesaful methods yet devised for the education of the busy workman,

The rubes nnd formulas are In every case presented ln a very simple manner, and every prineiple ks [llostrated

with spéecial dlagrame and practical examples. é Amenl:an
School of

We employ ne agents. Our books offer the best plan to demonstrate the superiority of our
methods of instraction, and ln order to prove this to the pablie we offer the Cyelopedin nt &

Special $19.80 Price, for 20 days only e Cnrrespund-

The set regularly sells for $30.00 \o

Eent express prepaid.  Stody the work carefully and I satizfactory send 8200 within one ,'0‘ 'E!I'EE
week wnd pay 8200 & month until the Speeinl 219,50 Priee I8 paid. If not adapted to your i Please gend set Cyclopedia

W) Bt trre
needs we will send for the books at our expense upon notificatlon. applied Electricity for week's

free cxamination. 1 will zend

o B2 within & week and 82 o month
2,500 pages 2,000 full page plates until $19.80 Is pald: otherwise | will

Bound in three-quarter morocco Handsomely marbled tops notify you to send for the books.
Gold stamped titles and edges

American School of Correspondence

CHICAGO

/
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“Koeth’s
Kombination I(it"

Greatest invention of the
Conceded by all whnmittu
the best thing of its kind now on
the market. 15 Tools and
g:? Pi.l:'::ulmlfh“ for all.

& 0 rop- ¥
highly finished and wmmm,
Each tool completd within iteclf
and 10 to 11 inches Io length.
$10 worth of tools for
got, prepald. Salesmen wan
Phenomenal Inducements to live
men. Write for il book-
lat, ate.

KOETH MFG. CO,

108 Broadway Buffalo, N. Y.

ARE
WITHOUT EQUAL
IN QUALITY
OR EFFICIENCY
IN PRACTICAL USE

S

RATCHET AND
SPIRAL-RATCHET
SCREW DRIVERS

also DRILLS

ASK YOUR DEALER
TO SHOW THEM

SEND FOR OUR
“YANKEE” TOOL BOOK

SENT FREE

NORTH BROS.
MEG. CO.

PHILADELPHIA, PA.

FAR AHEAD

for smooth, easy work
and holding edge

will be

YOUR VERDICT

We invite the

Sebverest Comparative Tests

CHAPLIN’S IMPROVED PLANES
% UPON YOUR RE2UEST

@ “A ‘Plane’ Talk About A GOOD PLANE”

e es BFasaddas Deasmialas Masahamdas

HOW TOOL BTEEL I8 MADE—-THE FIRBET TOOL
BTEEL.—No one knows how, when or where the first tool
steel was made, sald E. T. Clarage, In an address before
the Northwest Railway Clob at Minneapolls. Withoat
doubt, it was the result of an accident. Some primitive
blacksmithe found that from contact with the foel under
eertain conditions, fron became much stiffer, and that it
would become very much barder if dropped Into water at
a red heat. By further experiment it was evidently found
that fron bars would best take on this abillty to harden If

acked in muffles with charcoal, and kept at a hlgh beat
or & number of days. They had no ldea whatever that
they were carbonizing thelr iron; in faet, did not know
that there was such a thing as carbon as we koow it

The science of chemistry ltself is only about a hundred
years old, and the old blister steel makers of Shefeld had
gullhmg to gulde them, and had no idea what they were

olog,

Blister steel was simply iron carbonized the same as you
caseharden your link motions, except that it was left in =0
much longer that the carbon went in much deeper. You
cccaslonally hear some old fellow speak of the g old days
when they had blister steel to make toola of, [ only wish
he had to make a tool out of some of it. The truth la
that it was generally full of seams and the carbon was
very unevenly distributed. The center of the bar generally
bad litile or no carbon, and one of the first Improvements
was fo turn a bar over and weld it vpon itself. which
allowed the carbon to soak through a little more uniformly,
and thinped out the =soft streak In the center.

This was ecalled single-shear steel, and when this bar was
again doubled over apd welded oo itself, it was called
double-steel.

HSome time about 1740 one mmpﬂnﬁ in England astonished
the rest of the bliater steel makers by producing a bar that
would harden unlformly all the way through. e story 1s
that the process was kept a secret untll a competitor
sought shelter on a cold, wintry night and was allowed
Inside for humanity’s sake. His eyves saw what to him was
a wonderful process. He found that they were packing
the broken pleces of hlister gteel In a crocible and melting
It. This was the beginning of the present cruclble process,
nlm:l really very few changea have been made since that
time.

A few years ago someone who was a llttle more daring
than the rest figured it out that the charcoal could just

as well he put right Into the cruecible with the iron. he
reason It had not been done before was probably becanse
every one thought that the charcoal wonld all burn up the

minute the crucible was pot Inte the furnace. 1 tol
that the sclence of chemistry i3 only about & bundred years
{Cumlnua:i on Page 802)

Ve LT we will send you with
. ‘ our compliments, our
list book on modern=
ized tools, as well as
our booklet, entitled:
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A FEW POINTS IN OHIO TOOLS

S e OF INTEREST TO THE
ME.CHANIC

ADJUSTABLE PLANES—Fitted with our specially constructed Extra Heavy Cutter, which
prevents Chattering and Trembling.

WOOD PLANES—Well made from thoroughly seasoned timber.

CHISELS—Correctly made from High Grade Steel. Carefully treated and tempered.

DRAWING KNIVES—That are right In Quality, Hang, Style and Temper, .

BAILEY AUGER BITS—SIngle Twist, Durable, Rapid and Easy Cutting, Finely Finished,

BENCH AND HAND SCREWS, GOUGES, PLANE IRONS, SPUKE SHAVES, EIC.—All
suparior in guality and fini<h. .

EVERY “0HI0" TOOL COVERED BY A BROAD GUARANTEE.

OUR CATALOG NO. P SENT ON REQUEST.

OHIO TOOL COMPANY : + COLUMBUS, OHIO

= "
4 o et e — e ey
= WRITE FOR e Just What
- Ep o |4 | — You Need
= PART PAY i bl - Lightning
- - e T Wrench
TERMS s _,f‘"f Plge nod Wat Whench, Bevmwr |
e -4 Dwiver, Wies Cotar, Tazk Puller in ane sl “""‘--.___\___._,/

- Ideal toer] for mechanles, no adfustments, Works in places i naccessibl
Idﬂl Hﬂfl’llﬂﬂ wurks wilth other wrenches. IHn‘mg and durahle !'I;|:|{¢Iu| |.:_|r|l.||nuﬂ|.:]£|’|::I|:|:-1I|L|Ti’¢-|:.nﬂ|
plated U8 conts, T ineh dBe, 8 imch B8e, 12 dnch 852,  BMsiey back if not

Brooklyn, N. Y. salisfactory, SPECIALTY MANUFACTURING 'm., er!r-.l"rrm:".:!, N "\r

ROV
THE PLace ToBuy MaAcHINISTSTooLS

CORUNDUM OIL STONE

One side coarse for quick eutting, the other very
fine for finishing. Size—4x1lsx1g"”

PRICE 30c—POSTPAID
PocHKet Scriber, 20c Postpaid

Armstrong’s fesment

enahles the pipe fitter or machinist to thread pipe in
position in tight places where there is no room to swing
the handles of a die stock. Fits all genuine Armatrong
Die Stocks. Gives you a first elass ratchet without the
trouble of carryving a separste ratchet stock. Sold
separately (rom our stock.

Write for our special eircular.

The Armstrong Manufacturing Co.
Bridgeport, Conn.

EYE BENDERS

We make hand power bend-
ers for forming eyes from
stock 1% Inch kbhlck and un-
der. Anyv size eve, 7 inches
outside diameter and under.
WALLACE SUPPLY CO.
19 8. Jefferson St
Chicago I1llinoig i

8?&1{ 15¢ “Popular Hechanics

J. A. BARKER

FULTON BUILDING, PITTSBURG, PA.

[UFKIN

TAPES AND RULES

ARE THE BEST
FOR SALE EYERYWHERE  SEND FOR CATALOS Ne. 26
mwe forsaw Poce o

SAGIMAW, MICH., U.5 A,
FE¥ TORE, LOFDGN, B8O, , aFD WIRDESE, CANARE

-

Bclts before and
after using the
Hawkeye . .

POSTPAID

Patented
inthe LL%S,
and Foreign Countries ur wrench can be
The Best Wrench for Use Everywhere ?ﬁ?ﬁll}“ 2&&%‘; “g;.m;:::
On your launch—your motoreyelo—your auto—in your shop—in fact, everywhere a wrench is Wn%l;nh. Fur’ cutting
od the “Hawkeye' takes the plaee of three tools. threads It has 3 differ-
Malled postpaid upon receipt of price, 75 cents. ent dies.

The HAWKEYE WRENCH CO., Marshalltown, Iowa

Please Mention Popular Mechanicg
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-SHARPEN YOUR TOOLS

You can save trouble and save time, you can do better
work with less effort if you have in yourshop or homea

PRACTICAL
GRINDER

It will sharpen any adged tool
In one tenth the time that
an ordinary grindstone will |
sharpen it. ‘lhe alundum
wheel will not heat the metal
fe= and take the temper out
- efther, We guarantes that.
Clamp it on table or bench,
hold knife or tool lightly on
grllu{lnu wheal and turn.
That's all. Any one can do it.

Uniform wheels for general purpose work—spsclal
beveled wheels for certain stylu:'; o?ﬂnplemunta.w

A NECESSITY IN THE SHOP I

A time and bother saver in the home. Nothing to get
out of order, no water necessary, no chain to buckle or
P:l: t;ﬂgﬂﬂuicﬁﬂ Hlflnﬁll andd ptg’tth]e, will save Its coss

when drilla an 8 Are ca
shop on outside work, R gk ke

SEND FOR FREE BOOK

Practical Talks About Practlcal Grinders. 1t
gettle the dull tool and dull knife business for ;3'1'3
Ask your dealer or send to us direct,

ROYAL MANUFACTURING COMPANY
133 E. Walnut Etr..t. - hﬂﬁ.l‘t.'. Pa.

STEEL

st |BALLS AL

i in, Shaftand up. No fitting, just push them on, 10 cts,
in stamps for eample,

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

THE OLD RELIABLE

JESSOP STEEL

IS YET ON TOP AND THE VERY BEST FOR ALL FINE TOOLS
WILLIAM JESSOP 8 SONS, LIMITED

91 JOHN STREET, NEW YORK

fxracTs )

Bome of the people can be fooled some of the time,
but most people who use Ilack Saw Blades are not fooled
long. After experimenting with various Kinds, they
usually settle down on the good old STAR braod
which ¢an be relled upon every time,

The Btar 18 made in the right way, from the right
stock, and does the right amount of work in the right
time,

Bend for Catalogue C illustrating our full line,

MILLERS FALLS COMPANY

27 Warren Street NEW YORK

(Continued from Fage 500)
old, but the practical applicatlon of chemistry to the arts
Is pot over Afty years uid,

Chemistry teaches us that in order to burn up this char-
conl we would have to supply oxygen in the proportlon of
32 parta by welght to each 12 parts of curben,  The amount
of oxygen contained o the free air in the crocible §s too
swall to enter inte any calculation; consequently this char-
cual slmply gets redbot without being consumed.

A good illustration of this Is the carbon in an Incan-
descent lamp, which §8 not consumed as long as the oxygen
of the alr Is kept away from it

When the lron is brought up to a cerimin temperature it
becomes very hungry for carbon, and the carbon in the
charcoal §8 then taken up very rapidly. When this direet-
carbonlzing was first used | remember a certaln English
eteel maker came out with a publication condemning It
thoroughly, and saying steel could not be made in that
manner. This same man is stlll making steel, and 18 now
uslng this process the same as everyone else.

One thing of greaf importance was learned from ex-
perience and that was that certaln kinds of fron made good
steel, and others seemed for some reason unit for the
purpose, Mind you, they knew wvery little about phosphorus
and sulphor, the two deadly enemies of steel, and It was
enly from man e:i'berlmenls that they found that certaln
grades of Swedish lron gave them the best results. This
Enﬂgledxﬂ became tradition, and to this day we are gulded

L |

Chemistry has tanght us to compute accurately certaln
known impurities, such as phosphorus and sulphur, but we
cannot tell why these Swedish lrons are better than irops
produced in this country of, as far a8 we are able to
determine, the same chemical analysis,

When naiure made those deposits of lron In Norway and
BEweden It so happened that there was llttle or no phos-
phorus or sulphur present to contaminate it, and so far
these conditions bhave not been discoversd anywhere in
America.

In hardening tool steel It is important to remember that
overbeating must alwaye be avoided. The grain of the ateel
always records the last heat used. If it looks like a plece
of cast irom It has been very badly overbeated, no matter
it the blacksmith does tell yom that he only had It at a
cherry heat. Perhaps he was brought up on white cherries.
The grain of the steel always tells the truth. If you have
broken tools, first of all look at the grain shown In the
gteel. If It Is coarse, just take the same plece and put it
back into the fire and heat it at a very low red, harden it
and then look at the grain. That will tell the story.

A plece of tool steel properly hardened must always show
a much finer grain than the unbardened bar,

Hand Supesrvisors,

PENEABLE INVENTI

height of any object, ete. Writs for book of testimonials.
Apply st once Lo

THE. AMERICAN COMBINED LEVEL AND GRADE FINDER

(] i I ists, Cal Rrickl , M . PFlumbars, Millwrighis,
Somethin Mtuﬂg‘tther L0 el - sk g s e gl -~ Rt g ity i

A CIVIL EXGINEER THAT YOU MAY HAVE WITH YOU l':l'.' ALL TIMES.
.  The Most Practicable, Durable and Convenient Instrument of the Day
In addition o ordinary mechanical work the American Combined Level and Grade Finder will nrove ssrviesabls to all forms of
oul landseapes gardoning, placing of pipes for drainage, getting fall of water, getling L B P ——

grado of hills for automebilists, cutting of rafters, laying off and leveling buildings, geiting
Agents wanted on liberal Lormas,

EDWARD HELB, Railroad, Pa., Manufacturer

IS

grading, laying
e s -l-"_-ill--_..‘.l-"

GASOLINE SOLDERING IRON
AND BLOW TORCH

O S = =

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

WHY DON'T YOU do that job of soldering
yourself. You can do it as well as anybody with
this tool. It's a regular jack-of-all-trades and the
price is right. Let us present yow with our
booklet. It’s free.
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“Star” Lathes

Foot or Power

9-in. to 16-in, swing
High-grade seraw-
cutting engine
lathes, with or with-
out eompound rest,
taper,draw-in chuek,
milling and gear-cut-

ting attachments,
frietion countershaft,
-- - metric lead screw, ete.
(m-T) Send for eatalog “B™

The Seneca Falls Mfg. Co.

102 Water St., Seneca Falis, N. Y., U. 5. A.

INTERNAL and
EXTERNAL ﬂf_a_ll_ kinds
Ask for Catalog

Grant's "'Treatise 1
on GEARS'' a dollar

Philadelphia GEAR Works, inc.

I Tth and Cherry Sts. M Philadelphia

LATHES

[FOR I'IIJME SHOPSI

SEVENTEEN SIZES

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

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

Be sure and ask, when buying, for
the Grand Rapids make.

| GRAND RAPIDS HAND SCREW CO.

146 South lonia St.
GRAND RAPIDS MICHIGAN

9 to I3 inch Swing

List price, £85.00 and up accord-
ing to H-i'-!k'. When ready to buy
send for Lathe Oatalog and prices

W.F. & John Barnea Co.
1 Ruby 8t., : : Rockford, IiL

The “KICKDRIVE"" is for driving all
s kinds of light machinery by foot power.
A4 The following articles are built com-
plete with the “*KICKDRIVE™:
Circular S Polishi
Buf{TnuﬁrH::hslne:nn’d I'nuir:q_nsd

210-212 A i
MAYER SLOTKIN, {:y m&{_m:[_ﬁ]_

el a
4 Dooklel

B. F. BAIE-NES'
ELEVEN-INCH SCREW
CUTTING LATHE

Fr\rfmt rr vwer g8 wanted, H ]
o [oied amd oo || anid
¥ -| \ l| II hi

writ toal H Aleo hl.|||.1 wl |I-|i.|'l
LR lnthe,  Descerd |;':1. circulsrs of
¥ each Juthe upon reqguest.

| wrade |.}

0Id Reliable
Work Bench

That never gets
out of style. For
many yearsmade
axclusively by

C. CHRISTIANSEN, 792 Grand Avenue, CHICAGO

———
[FOOT and POWER

AND TURRET LATHES, PLANERS
SHAPERS AND DRILL PRESSE

SHEPARD LATHE CO.
Al31W.2d St., Cincinnati, Ohio

o
R

Gies Reverse Gear
Successor fo the reversible propeller :ﬂtﬂ:ﬁ?

Problem.

Gives absolute control of the
matur-hmf ata | times.

1 to 80 H. P.—%15 o $£90.

More made and sold than all

other reverse gears combined.
Catalogue on requesti,

GIES GEAR COMPANY, Detroit, Mich.

: 910 I5 in, Swlng
5 New Features, Jond®

;]“-‘ﬁ?” li It's a Sebastlan, It’s a Good Lathe

BUILT UPON HDNBR—&ECUR&W EFFIEIENE!’ MUDER&TE FIHEES.
Foot and Power Lathes, all sizes. send for Catalogue.

\ Sebastian Lathe Company, 107 Calvert St., Cincinnati, 0.

T3P oo B s BT aa ™

s e et U e e Ee R
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100 Gallons
30 Feet
i Cent

FairbanKs-Morse

Domestic Water Supply

Provides all the conveniences of city water
works 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 Sireet, Chicago, 111,
Please send me Illustrated Catalogue Mo, W 449 Gasoline Engines,

Fimay-pante. oo oo oo B B e s e

..... e e 4 s L o ek T g e o

e o B T MU 5 e e e e L

HAND NAILING
MACHINE.—One  bit-
ter cold day a man

had occaslon 1o pall

sonte new shingles on

On]y Sand |E|‘:|!i roof, When  his
] 9 lingers became so cold

be could no longer

Cement and bold a nail he tried

o continue operations

with mittens. When

ater m U he  had pounded  his

left hand & few times

: he gquit and elimbed

. down  the ladder, re-

solved to invent a ma-

chine which would

hold amd gulde nails
il] as  #Emall as shingle

nalls and which would enable one to drive nalls all day

m k] i In below-zero wWeather., After many faflures he made one
dKin which works and 1s sald 1o nearly dooble the pnumber of
C‘ﬂ i nafls driven In a given length of time. The npalls are
ncreie thrown by the banpdful inte a hopper emod the bammer

B“ild- does the rest.

Iﬂd - e

Blﬂ(‘rlls Labhorera employed hy the Chleage water department
found an ingenious method of lighteping their toll. When

the *“‘boss™ was not looking, they shaved thelr shovels
down to mnarrower slze so that they would not lift so
much mud. The boss detected the trick, however, and put

a stop to it
—_—
No Experlence Necessary NOTICE TO SUBSCRIBERS.
Only common labor required. With our instroe- _—
seogritoud chemrma T SCR R [ 1 Thte magasing Js mhlled, So Sukeceliire on ths
£y e u
m;“ﬂfﬁ:;ﬁ;%&é;ﬁuﬁ? Eﬁﬂmﬁﬁgﬂ’%’f ,’;.‘,E:FEEE dat:'d the following month. '

Any failure to receive your copy within a rea-

complete in a house costs no more than a frame
structure. One barrel of Portland Cement will make sonable length of time should be reported to us.
gbout sixty of these beautiful blocks Bx#x16 inches, Qur addressing Is done on an automatic machine
Send for our new illustrated catalog of machines for which Insures the printing of every name; an
making the blocks. It tells all about mixing, etc, we use extra strong wrapplng paper. Notwith-
. : standing these precautions, it will inevitably occur
Medina Concrete Machmerr Ca,, in so large a llst that some coples will be mis-
28 Court Btreet, Medina, Ohio sent, destroyed or torn In transit each month.

LIGHTNING WELL
MACHINERY,

Rotary, Coring or Rock Driliing,
Any Diameter, Any Depth, for
Water, OIl, Coal or Mineral
Prospecting,
Descriptive Catalog on request.

The American Well Works,
Aurora, lllinois, U. 8. A.

CHICAGQO, ILL. DALLAS, TEX, l

Established
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Whatisa 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

3 register. Drove her 1200 miles on 110 gallons of gasoline at
7 miles per hour. Wheel 32 inch x40 inch pitch, 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

® M. 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

ignition

STATIONARY AND MARINE MOTORS, 55, H. P. UP

Economic Engine Worls,7 Fulton Streef, Utica, N. Y.

A —The Heart of Enterprise

e — Q] The Architect, the Draftsman, the man who plans big undertakings has the
CYi [Ej;’tml'a {-'I'Eig'fm qﬂgﬂ“ [Yl'l,ggﬂﬂ ag:ama e cltf working in the very he.:lan of the ‘"ﬁ’nrld's enterprises. He is the center
about which great projects grow. |he "boom" that transforms the village into a city
i'_.‘ﬁﬂﬁ[r_. ﬂﬂm{["ﬁ_ mwmﬁ [lﬂlfﬂ'[ﬂﬁ with such :tnr'tling rapic]il}' is often the clevelupmr_nt of an idea that springs from his

——— e Drain. U If you are a young man with no well defined idea about the future,
FART 1 FART I FARTI

i

PART M | an older man whase present prospects are not n"uring, would You like to occupy
B such a niche in the world's work? The study of drawing is the first step
toward preparing yourself for such a career. € The American School of Corre-
. spnngcn-:e teaches all branches of Engineering and Technical work. We
L ‘ ¥ employ no agenis, bclie-.vi:ng our books offer the best chance to dem-
[ “! onstrate the suP-eﬁuri!.}r of our regufﬂr courses of instruction. The

= CYCLOPEDIA of DRAWING

ol Helf rod Mascon Babiod ol ol s

- i{# Compiled from representative instruction papers of the school. It is
1k thoroughly practical for home study work—every chapter is complete
0 in itself—every subject is thoroughly analyzed, dissected and discussed by
.1 well-known authorities, It is entirely free from purely technical descriptive
1287 matter so easily misunderstood by the layman. ]It is also a complete refer-

ence library for the Technical Man who wishes to use it for consulting pur-

poses or to "brush up" on his weak pomts, € To introduce the School's
courses for the next 30 days, we are making a special

HALF PRICE OFFER *7:iiti” $12 instead of $24

sent by prepald express. If satlefactory =end 82 within one week and #2 & month thereafter
forF ive Illl.lj.l.‘tlll.!-'; otherwise nofify us to send For then,

et Mechanical Drawing — Architectural Lettering — Pen and Ink

-2l Some of the Chapters Kendering — Architectural Drawing — Perspective Drawling—
:L_'_ Shades and Shadows — Roman Orders of Architecturs — Waorking Deawlngs — Machine Draw-
== ing—shop Drawings = Machioe Deslgn —Tinsmithing — Sheet Matal Work —S8ky lights — Roof-
S Ing — Cornles Work, ete.

AMERICAN SCHOOL of CORRESPONDENCE, CHICAGO

Please Mention Popular Mechanice




Perfection

MARINE MOTOR

1H. g Complate—The engine you
2 P 5 5 WALl—a proven socopss—

% nol am axperimant. Thou-
fluiet, mnooth operating, cor-

rectly designed—power in excess af rating.

Reversible, Speedy, No Cranking
two-oyole, oo valves nor cams.  Cylinder snd
it gronnd o s mirror finish Fistlon rings
pinoed o position, Fxten fine finish. Price
includes full bost aguipinent resdy for Install-
Ing. WE GUARANTEE absalute satisfaction or
raplace withoutenst to you. Write at once for

eatalogos of all sires.

The Caille Perfection Motor Co.

11l Sweoko Ave., Derear, Mics,

gands in wse

WATERLOO VAPOR COOLED
GASOLINE ENGINES

The only horizontal vapor cooled
gasoline engine in the world,
Absolutely
frost proof
and eannot
fr ez,

Patented
May 15, 1906

The king of all gasoline engines. Our eatalog will tell
you all about them, also our power and swoeep feed
grinders. Bend today.

WATERLOO GASOLINE ENGINE CO.
1021 Cedar Sireet aterloo, Iowa

“GET THE BEST”

which means

The Clipper
Water Motor

We do not clalm it THE
CHEAPEST, but we do
claim It THE BEST.

Buy ona for the boy and
wabch him “get busy.™

Send for circular with full
description and price.

L. E. RHODES

HARTFORD, CONN. I

If your water pressure is 25 Ibs. or over, buy a

WATER MOTOR, 5-in., $2%

Larger Sizes Proportionately Low

Attach to any fancet, and will run fan, lathe, sewing
and washing machine, air compressor,
ate., ete.  Heliable agents wanted.

" SAMPLE MOTOR FREE

to the right person in each town,
Write for terms, stating water pressure,

ENGINEER

WANTED

to send for catalog of Indicators, He-
ducing Wheels, Planimeters, Address,

LIPPINCOTT M. S. CO.,
Newark, n ) New Jersey

FOPULARE MECHANICS ADVERTISING SECTICN

12 H. P.358°%
Look at the Neat Design!

The finest little 144 H. P.
Engine on the market.

Handsomely On-
lahad.

Bore 84 inches:
stroke 3 inches.

Thesasnginea will
develop over 2 H. P.

ag i F"
otore.

AMERICAN
MOTOR CO.

TEN COMMANDMENTS.—In the Hoeston Commereial,
Graham Hood gives ten ecommandments for the business
world that may also be applied to steam engineers, They
are as follows;

1. Thou shalt not walt for something to turn up, but
thon shalt pull off thy coat and go to work that thon
mayst prosper in thy affalrs and make the word “fallnre’"
apell *'success."”

2. Thou shalt not be content to go about thy business
Il'.inkIl'lR like a bum, for thou shonldst know that thy per-
htﬂimﬂl appearance js better than a letter of recommenda-

0.

3. Thou shalt not try to make excuses, nar shall
gay to those who chide thee, *'1 didu’t think,™

4. Thou shalt not walt to be told what thow shalt do,
nor in what manner thoea shalt do it, for thus may thy
days be long in the job which fortune hoth given these.

5. Thou shalt not fall to maintain thine own integrity,
nor shalt thou be guolity of apything that will lessen thy
good respect for thyself,

6. Thou shalt not covet the other fellow's fob, nor his
silary. nor the position that he bath gained by his own
hard labor.

7. Thou shalt not fall to live within thy Incoms, nor
ghalt thou eontract uwny debis when thon candt not  see
thy way clear to pay them.

H. Thoun shalt not be afrafd to blow thine own hiorn,
for he who fallest to blow hila own horn at the proper
gjc*naaian findeth npobody stending ready to blow it for

o,

9. Thou ghalt not hesltate to say "No'' when thon
meaneth **No,"' nor shalt thon fail to remember that there
are times when it is unsafe to bind thyself by a hasty
Judgment.

1. Thou shalt glve every man a square deal. This fs
the last aod great commandment, and there is no other
like unte it, Upon this commandment hangs all the law
amd the profits of the business world.

. - e

Iﬂw TD‘ Huﬂ A 'EUEFEW,—E\';IT_\,' run“lr should have
a_curfew which should positively “‘rlog tonlght,"” and every
night if needed, These curfews are Inexpenzive and can
e home-made. Take a plece of slding two feet ling and
whittle one end down to a handle; then take the ehilid
that needs the curfew and bend him over o baresl, Now
tnke the piece of siding in the hand and nse it for o elip-
per. Put it on bot. Divide the strokes ovenly aml see
that none mies. Good for a hoy or girl up o the age of
slxteen and applications are warraoted (5 cure the mosi
pronouneed case of street loaflng that exists. = The muosie
this curfew makes is finer than singing “*Where is my wian

HORIZONTAL AIR-COOLED MOTORS
T N 1% and 24 H. P. Equipped

E : with short connection
for spray pump or walking
beam attachment for pump-
ing from wells, Will work
against 150 lb. pressure.
Gasoline in base of engine
or outside. Write for
agency.

thon
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DON’T BUY GASOLINE ENGINES - 555

sane or alechol sngine, sapenor to any one eylinder engine; revolutionizing power.

Its weight and bulk are half that of singls sylinder engines, with greatar

durability. Costs Less %0 Buy—Less to Hon. Quickly, sssily started. Vibration practically overcome. Cheaply moonted on any wagon. [t is & combinstion

poriable, stalionary or iraction engine. Sewn ron Caraioave.

THE TEMPLE PUMP CU., Mfrs.,, Meagherand 15th Sts., Chicago. THIS IS OUR FIFTY.THIED YEAR

carburetor of our spac

WONDER

OUR 3 TO 4 H. P. MARINE ENGINE, ONLY WEIGHS 128 POUNDS.

learinga are made of the best copper hardened babbltt. Crank shafts made of hand forgings

-turned out of the ruu¥h by us. Conpecting rods made of bronze. Euuinud of a float Teed
al design. 'We use only the best grade of oilers, colls, an

1% & very important factor to lnsure satisfactory results. We guarantes this engine 1o turn a

16 inch 2 blade propeller 00 revolations per minute. Juodge the speed by the model of your

bot., Send for catalogue and agency proposition.

Wonder Mfg. Co., 240 Tallman St., Syracuse, N. Y.

d plugs which

Sizes from 1% H. P. to 30 H. P,

THE VICTOR MARINE ENGINE

I'zH.P.apta2d . I

The Engina you have beon loaking for; safe,
sure and noisaless. A new and perfect
mondal. Distinctly now and promingnt feat-

o BUILT BY
R.S.HILL,24 Weodbridge 5t. E.Detroit Mich.

|Gas and Gasoline En_g-ina and

Motor Castings 1 to 16 H.P.

Bieyele, Auto, Marine and Stationary Booklet on request
We sell blue print drawings of elther 2 or 4 cycle type

THE GEBHARDT MOTOR CO.
2930 Hancock St., Philadelphia, "a.

Ao

Guaranteed for One Year.
Our Free Catalog C4 Is worth yoor having.

L Kl Gend 10 eents in stampa for our Wook ““Ienition,
'i'npn-nm!.iur., Tae=tam]In ion .':"'“‘I O porstbon
of n Motor

UNITED MFG, C0., DETROIT, MICH,

REVERSIBLE
MARINE ENGINES

114 to 30 H. P,
Send for Catalog, Prices right.

TERMAAT & MONAHAN CO.
Oshkesh, Wis.

BUY A GOOD
(MISSOURI) ENGINE

It's cheaper in the end., (That's
what my costomers eay.) Myd H. P,
Engine drives 22 launch. Pirice with
full launch outit, shaft, propeller,
tank, batteries, coil, plping, efc. No
extras. Everythiog furnished $110.

Bend for catalogueof 8 W 33 H, F,

H. LIPPERT, 5t. Louils, Mo.

High-grade MARINE and
AUTOMOBILE ENGINES
2to 30 H.P. 2 and 4-cycle,
latest Improvements; best ma-
terial; lowest prices. Also sell
caslings, with drawings.
y State your want,
HOULE MOTOR WORKS,
680 East St., Holyokes, Mass.

No Better Gas or Gasoline
Engines made than the

FOSS

ENGINES, i
Simple. Bubstantial, EMclent %)

Catalog on request, '
Foss Gasoline Engine Co.,

Kalamazoo, Mich.

THE MIETZ & WEISS

OIL»GAS ENGINES

Stationary, 1to 150 H, P,
Marioe, 1 to 120 H. P,
Ower 30,000 H, P, In operation.
GENERATOR SETS, PUMPS,
HOISTS, ETe.

seno for catatocue p.w, | Ao MIETZ, 135138 Motk s¢.

" $60
aison ||

e GASOLENE

ENGINE
Fm: Pu mping, Cream
Separators, Churns, Wash Ma-
B chines, etc. FEEE TBIAL
! ! Ak for catalog-all gzes

GILEON MFG.CO, 26 Fark B, Port Washingien, Win,

The CROUCH

MARINE MOTOR
The name signifies guality.
Ask for Catalog.

THE CHAS. P. CROUCH CO.
CHICAQO, U. S. A.

MOTORS

For Marine and Vehicle Use

Williamean Motor Co

122 to 60 H. P. {i ieq)
Experimental Work Solicited

R172% 20th ¢ Phila Pa
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that hag made guch a splendid record in every kind
of work and test, and often under 1hy most trylog
conditions.
You would not employ a8 man npon what he
promises to do, but upon his record—upon what

he has done. Justas in buylng a m4irine engine;
look up its record—sea what it has dome,
Just two Instances (among manﬁ:
SERVICE: Inthe English Reliabllity Tests,
Messrs. Camper & Nicholson's **Squirt,” fithed

with a Bmalley Engine, mades far and away the
best record in all points; Rellability, Economy
of Fuel, Quletness and Ease of Control.
SPEED: Atthe Wenona Beach Hegatta the
motor boat * Becret,” equipped with a 15-20 H.
P. Emalley, made 12 miles with 3 turns o 28
min. 30 se¢. (a rate of 26} miles per hour).
Heaults count |
If actlons speak londer than words then tha
Amalley speaks for {tself. From foundry to
finishing room, it is made at our own plant aml
when we say it s guarantesd, this big factory
Is back of the guarautes. ;
Catalog sent upon request. Address Depl. I.

SMALLEY MOTOPR. COMPANY, Ltd.
Bl? cit!. chhi' U. §. A.

CINES

LY BOA

BU!

BROOKS SYSTEM W

Of Full Size Patterns and [llustrated Instructions

Yoa need no tool experience—no previous knowledge of boals, Our
big frem eatalog gives hundreds of testimoniale—tells how a profit=
abla bost bailding business may be sstablishoed. Bend for it, We sall
knock-down frames with patterns to finish for less than it costs othe
ers to manufacture. 21,311 inexperienced people built boats by the

Brooks System last year. Why not you ?
Sammsracrios Granastesn on Moxsr Berosoen, ROOKs

BROOKS BOAT MFG.CO.
ORI OIS O Tal PATTERY Jr3TEM OF S04T BILmng.

{ g7or SHIP §T. SAGINAW MICH. US.A.

]

I ‘\ OUE

You Save 3 the Cost

By putting together and finishing it at

hodmie Wea farnish it——art and mizsion de=

signs—heavy solid cak—overy piece fitted

and gmoothed —includes stain and fasten-

ings. You save i manufactoring cost —3§

the freight and all dealers’ profits.

Sand trinl order for this 84 chalr. Bots
tam cushion ecover of lestherstia,
#1500 Partlonlers of dthor pieces
sent on request.

00KS MFG. CO.

OF FaE w0 JFITEN OF s Fuin i,
3107 SHIP 5T, i&ﬁmw MICH TS &

L

STOVER MARINE MOTOR

4 H. P.—2 Cycle

In designing and comstructing the
Sroves Manie Moror we have laid LT T
iml stress upon the following features:

Fase of starting. Smooth, guiet fun-
ning.

Durability—Highest grade material
and best workmanship,

Rellatulity and SIMPLICITY,

Built by the Stover Windmill Man.

Eveay Moror Goanavress von 1 Yean,

Also Deyels, three port Marine Mo-
tors, 4 and 4 H. P. single cylinder,

& and 12 H. P. doable cylindar.

Write for Catalog B

STOVER MOTOR CAR CO., Freeport, IIL.

=a I

W' h

rade cedar canoe

Bes! grade of Cedar Canoe for $20.00. We sell direcl, saving
you $20.00 on a cance, All canoes cedar and copper fasiencad.

we make all alzges and styles, algo power canors,  Wrile
tor froe eatAlogue giving prices with retailers’ profit cut out.
Wa are the largest manufsctarers of canoes in the warld.
DETROIT BOAT CO., 158 Pallevos Ave., Detrolt, Mich.

~BUILDA BOAT

By the New Weatherwax Method

WE ARE THE ONLY

BOAT BUILDERS

who sell boat patterns. Knock-
down frames easily put to-
gether. Best is the cheapest.

Send 10 cents postage for our 100
page catalog L of 1907 models.

BAY CITY BOAT

Manufacturing Company
BAY CITY, MICH., U. S. A.

MAKE A MOTOR BOAT OF
ANY BOAT IN 5 MINUTES

Here's o little 2 h, p. marine
motor (40 lbe, complete) that you
can attach to the stern post of
your boat In 5 minutes withount
any tools. Drives an 18-ft. row
boat 7 miles per hour (runs 8
hours on one gallon gasoline).
Can be detached from boat just
a8 guickly and stored in box In
whirh It I8 carried. Simplest
motor made—does not get out
of order.

Write for catalog with fall
description and price,
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Marine Engines

This is by far the best engine Mr. S. R. Du Brie has pro-
duced. His other designs were leaders: he has now improved
on every feature of them so that the Peerless is a leader of
leaders. In a word, the Peerless is the finest marine engine
made, not only at ifs price but at any price.

Our Peerless Swell Special
12 to 24 h. p., two 434x5 cylinders, cast in dual units with one pump, one over-
flow and one exhaust pipe for both: double contact eccentric commutator: our
special Autonomous or any standard float feed carburetor : compression oiler of
special design insures perfect lubrication; vibration eliminated.,

Use the Peerless Engine for 30 davs and if it does not live up to our every
claim send it back at our expense and we will promptly return your money.
Write to-day for catalog guoting all sizes

THE PEERLESS MARINE ENGINE CO., 323 Jefferson Ave., Detroit, Mich.

T All the Btandard Machines BOLD ar RENTED ANY-

i\ WHERE aiitol W'PR'B PRICES, l]'lnwl.nf RENTAL
[ TO AFPLY OX PRICE, Shipﬂod with privilega of
examination, ¥ Write far lllustrated Catalog

TYFEWRITER ENPORIUN 230 FIFTH AVE, CHICAGD

MARINE
: GASOLINE
2” Eﬁg;’ﬁe BARE ENGINE

Our New Catalog (just
issued) gives full information
about the great Skipper
engine. Fully guaranteed.
High power and economical.
Burns either gasoline, kero-
sene or alcohol.
Send loday for Cataloy E

5T. CLAIR MOTOR Co., DETROIT, MICH.

Starts withool cranking: no [ 26710 L. P. Propoe-
cams, valves, springs or sprock- Honates Pprices Cylin-
etdé. Only 3 moving parts, AL ders ar.d pistons
toarings bale groand. Crank

bisted, For E: " ' shnii drop
yoor How Foat, % forgod  stea],
Hall Boat, Launelh. ! \ J All

. L

Blinsw
DOy i wse. ready to ship
Send for
testimonials

F FR
DETROIT ENGINE WORKS =N
1271 lefferson Ave., Detroit, Mich CATALOG.

SEND FOR

New c:.cine Submerged Propeller

Lightest, most practical, easiest applled (and most powerful for welght), 4 cyele Gasoline
Motor Propeller in existence. Can be attached and detached to any boat In a moment,
and can be raised or lowered to run in shallow water when necessary. When in operation
the engloe Is entirely submerged, the water In which it operates forming the cooling
jacket, which is & most effectual one. It is fully 1% H. P. and will propel a 16foot boat
at a speed of about 7 mlles per hour. Can be operated easily by any boy or girl and run
for 1 day with 1 gallon of gasoline, but the tank on engloe holds only enough for a little
over & half day's run, Write for Catalogue “L" for full deseription and priee,

SUBMERGED ELECTRIC MOTOR CO.
L. W. PIETSCH, Gen. Mgr. MENOMONIE, WIS.

;
B
>
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Call Bell Outfit

@ong; ona eell Meseo Tiry | 8878 Mo
Bal one Wooden

Insulsted Wire, prompily.

Sufficient ah'p‘ﬂ and

printad Imstructions
which will aid any per-

cessful operstion

5 Ibs. A first-class outfit.

net price, complete, each

6 Ceats tor Bectre | BUY  THESE  OUTFITS | This FAN MOTOR,

or any giher Elsctrical SBupplies for the factory,
Conslsts of Ona Tron Box [ #2070 or home, DIRECT from the largest manu-
Ball, two and a half inch | facturers of slecirical supplies in America—and
Oar ;o-::n ara sold on our guarantes of “eatls- § o hattarion.  Usos

fifty faction or youi money back.’
Panh _Ltton, T nd your order today. 14 means higher spesd than any
nnothar from you tomorrow,
Ask for our new Catalog, markel.
No, P-2%2 (144 FPages).

L i Froo, If you mentlon *“Popular Mechanics” and [ coluklons
oAk O SR 10 R toll us your busingss or secupation. over 1,500 revol

ctram-honrd nos. Woighs | MANHATTAN ELECTRICAL | fncties i diasmcter. One
SUPPLY CO.

List No. 1762, Specisl | NEW YORK
19 Park FPlaca

ﬂn]}' 60 Cents | reor=: serser ey, 5.,

Address grier or request to nearest house and larger fans,

Complete,
$1.00

Can ba oparated by dry

Orders filled § .., battery and gives

hattery motor on  the

Thres cells of battery
will give it & spead of

por minote,
Weighs & IThs. Fam §

fan and one pulley fur-

nished with sach motor. The best and cheapest

mmall batiery motor evar mads.

CHICAGO List No. 3582, Complets with fan and pulley, §1.00

186 Fifth Ave, | List No, 3563, Motor withont fan - - - )
Meseo Dry Battories, sach - = = = - - 15

RAVENNA, 0. Write for our prices on more powerful molors

"HI-PO

Waterproof

DRY
CELLS

Greater Power
Greater Recuperation
Absolutely Waterproof

HI-PO Batteries are made by a process
that insures unusual recuperative power and
in addition gives them absolute protection
against moisture and climatic changes.

The ideal Dry Batteries for Automobiles,
Motor Boats, Gas Engines; also for all
home and ontdoor uses. Absolutely
waterproof, Write for Price List and
Descriptive Circular J.

LINCOLN ELECTRIC CO.

Lincoln Bldg.,1 Unlon Square, New York

Wi Hutsinger Anto-Sparl!er
& GAS ENGINES WITHOUT BATTERIES

& HNoother machine can do it snecessfully for
lack of original patents owned by us. No
twist motion in our drive, No belt or

:-:-El ] switoh necessary, No batteries whatever,
. "5 ¥ ior make and break or jump-spark.
with 1';...-;. FT Waterand dust-proof. Fully guarantesd.
o 'MOTSINGER DEVICE MEG. C ).
mation. 128 Main 8t., Pendleton, Ind., U. 8. A.

- Let us send you (e8-

¢imonials from people who

L are using them. 16-18-21-25 and 30
footars at proportlonate prices. Hoais and englnes guar-
antesd one year., .Shipment made the day we recelve order.
Motor the slmplest made, starts without eranking, sanyona
can operate them. We are the largest bullders of pleas-
urs boats In the world and sell direct to user.  Frea catalog.
DETROIT BOAT COQ, 1271 Jefferson Ave., Detrolt, Mich,

Washes carringe or auto p-r-hnlli
Ensily attached to hose—Won't scratch varnish [

Y apl of wals hand cloil Satid
o L O Bl b T e,
ARDREY VEHICLE WASHER C0.
140 F Main Stroot, East, ROCHESTER, N. Y

“Quick Action”

IGNITING DYNAMOS
-and MAGNETOS

The most Rellabla Sparkers
on the Market.

*Quick Action ™

Take the Place of Batteries K’uic

o
1
Jump Spark Coils
i — FOR ALL PURPOSES |
No. 1, 35c Eing]e Doobls, Triple and Quadropls

for Swationary En[mul and Automos

hiles. Guarantssd in every particular,
Fine Vibrator.

HTTEWI‘ SExp FOE CATALOSTE D.
SWITCHES . S The Kaoblock Heideman Mig. Co.
Disconnl ts Trade . % BOUTH BEND, IND.

WHEN YOU SUM IT ALL UP, THERE IS NOTHING LIEE Ask

Dept. M

g Splitdorf Ignition Apparatus -

for Economy, Efficlency and Dependabllity. 80 par cent of American Motorists use

it in preference to all others.

G.F. 8PLITDORF, 261-263-265 Walton Ave., Gor. 136th 8t., Borough of the Bronx, N.Y.
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Everybody is Talking!
About the “DOLLAR,!

Storage Battery von e VAN CHURGH

WET or DRY
“LIVELY AS A KITTEN!"

ingsfon 8i., Braokiyn, N. Y.

Eldredge Battery Volt-Meter

Reading 0 to 3 Volts in %, Divisions

A convenient and practical instrument
for those who use Primary and Storage
Batteries, Its range will cover two cells
of primary or one cell of storage battery;
I8 DEAD BREAT In [ts readings. Non-re-
nbveble nuts on st.muf contact posta,

Price §4.

ELDREDGE ELECTRIC MFG. €0., Springfield, Mass.

Keep the Batteries Charged

¥o that they will give a current of constant
voltage, ready to use at all times for spark-
ing your mutomebile, mwior bost or gas one
Ine Tha APFLE JGNITION SYSTEM
urnisties ample corrent for starting, rum-
W ning and reserve, and for mainbainlog
electric lghts, Every owner of auio, boat
or gna engine should writs for a free copy
of cur Bulletin B-1.

THE DAYTON ELECTRICAL

TRYCUR

“Rich Spark” Plug

OomrrLETE Erecrnio Licor PrLasra,

Richardson Engineering Co., - -

You will not regret it

MEG. C0., 179 St. Clair St., Dayten, 0.
Highest Grade,
Every Plug Guarantesd.

FFIICE $l
Omovians FrER.
Riverside Place, Hartford, Coan.

"~ ONE DOLLAR

is the price of the Flecirs Tronclad Motar—the
simplest and most attractive machine on the
market for its price, Diametes 4 inches; weight,
Packed, 30 ounces; wireless armature; one heush,
anA will run on one to three eells of hatiery.

Wa also hnve eastings and parts, for Feanklln
1!15 H. P. Gas Engine and Pranklin Ho-wait
dynamo. Hooklet 5 froa.

PARSELL and WEED, 129 W, 31st 5t., Kew York City

MOTORS and GENERATORS

Repaired and Rebuilt

Repair Work of All Kinds

FRANKLIN ELECTRIC CO.
224 5. Clinton 5t. CHICAGO, ILL.

. ? ¢ 'MOTOR
his slectric 1

(N

Wl practical in all details and nicely
e dninhad. fan is ra‘mulva.hl m; muI.n;'
W may ba used saparately. 'We farnis)

N extra grooved pulley with sach. We
n, are Cut Price headgoarters for ev-
=a orythingelectrical. Bend forlarge
froe catalog. Dealers wan Bry-

A 68LAKE ST. DEPTE 15"

b $1.50 Flashlight, 59¢.

AGENTS, HERE IS YOUR CHANCE

i,' ' The ever-ready Electric Flaghlight
all complete, retatls ot §1.50 Glves
Each, 58, Postage

= 3,000 finshes,
extra, 10c. Catalogue free.

CTRICAL (0., Dept. P, Kewanee, 111,

—

JOHN NELSON

S The Plerce Model Works
M, i 1 Pleree Avenue Chicago, I11.
| JUST PERFECTED

1 Buffing Machines.

= Motor $3.50

[A Dyname and Motor in One]
As a dynamo i§ will light four 6-c.p.
lamps easily; operats inunction cuﬂI;;
charge storage batteries; decompose waler;
| electroplate, cte.  As o motor will operate

sewing machinc, jewelers' lathe, emery
wheel, circular saw, advertising devices,
and other nesful appliances,

New Madel Motor, 650, postage e,

A fine new motor at a bargain, Send stamp
" for new catalog.

ARROW ELECTRIC C0., 103 S. Canal St., Chicago, I

THE

White Eagle Electric Motor

FPostpaid, 5 5e
We make working models of lnven-
tions,  Send for lllostrated eata-
logue of Mudel Supplles,

Variable Speed Alternating
and Direct Current Motors

Send for Booklet “‘P’* covering Print-
ing Press Equipments, Forge Blowers,
Dental Engines, Jewelers’' Power and
We have 900 Sec-
ond-hand Dynamos and Motors in
stock and would like to gquote you

GUARANTEE ELECTRIC COMPANY

Clinton and Adams Sts., Chicago
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Buy Your Tobacco
Direct from Factory

That's tha only way to koow how frasrant, rich
wnd =moctli French's Mixtore bs,  Doscriptive
nil jertives have all been used LE Infarlor iehacoos
erd Uhie,. Wa ean give you po pew words, but
wa can glve you a4 now and Leiter smoking
tohaicee direct froon the makers.

To mumke it casy for you to toy

FRENCH'S MIXTURE

wi have the standing offer printed st the left.
Tnkoe ndvantage of itand you will have roason 16
eongrmtulate yoorsell. You will olain »
perfert blend of pare Karih Caraline Oolden
Leaf Tobscoo, winda ll]l:m;l’.-unl.in-l}' by bl

Send 10 cents

i silver or 288 :

stamps lor 2 It3s

large sample “The ARISTOCEAT of SHOKING TOBACCO™
osch and Not anded by dealers, hut direct o

et; both
will be & de- &
light to you.

gmokers in perfect comdition

FRENCH TOBACCO CO.
Dept. 95 Statesville, N. C.

lum_bing Supplies

" - AT WHOLESALE

If you need anything in my line,
and wish to

om every article, write for my frea

fllustrated Catalog., Shipments

prompily mads from &8 very cons=

plete stock of new latest pattern

gom}a, “mall orders are as cAre-
ully handlied as large ones.

B. P, KAROL, 235 W. Harrison St., Chicago, IIl.

HOTORS AND CASTINGS, ALSO MATERIALS ARD BLUEPRIATS.

- Weo have bicyels, automo.
; == bile, etation

and marins
motora tmmur

' to § H. P,

(ir attachable mntor outfit
fita any hicycle. Send stamp
for literatureand particalars.
- SHAW MFG. CO.
bept B GALESBURE, KANSAS .

A MOTOR-CYCLE OR LAUNCH

& BMALL COST by nslog one of

onr Aitachable Outfitsa. A com-
E}:. line of Finished Molors and

gh Castings for Bieycle, Auto-

-, Marine or Sistionary. Hand
1 stamp for catalogue.

3 STEFFEY MFG. CO.
Girard Ave. & 30th St., Philedelphla

MAKE YOUR BIKE A MOTORCYCLE

at small cost by attaching the
efficient, powerfol, light weight
ERIE 2 H. P. ATTACHME
This includss all parta to make
a powariul, strong motoreyele,
1000 in wse. Bolts to any size
frume. Speed, 3 to 30 miles
. r hour. Fils any bicyele.
nd stamps for catalog.
H'}T“Rc-ﬂ: us'rs Send 15 one cent stamps for new book,
“The Motorcycles.” It tells about the
mechanlam, cars, oparation, how to get more power, eto.
Name make of motorcyele for low prices on accessories.

MOTORCYCLE EQUIPMENT CO.
50 LaKke Sireel, ammondsaport, N. Y.

o i
e

il S15

stantly.

«GEM” ADDING

FREE 10 Days' Trial, Charges Prepaid

With a RESETTING DEVICE that clears the dials to zero in-
A High-Grade Mechanical Produoction. Does the work of
high-priced machines. Carrles automatbeally.

Adapted for various uses. Written 2 years' guarantes. Catalogue Free.
E. GANCHER, Automatic Adding Machine Co., 332 B'dway, New York City

MACHINE

i 1]
I nﬂ TH E B E A DY Draughting Instroment come-
. [ — bines Compass, Protractor.
Rule, 5q

¢, Square, ete., aff in one, and you can carry 1t in your
st |!lULE|!1.. Made of special grade of alominum. Send

for it now. You need It. Money returned if you aren*t
\ pleasedd.

REEADY MANUFACTURING COMPANY

Rochester, H. Y.

A

&M Livingston Bldg.

A YEAR N THE
'REAL ESTATE
BUSINESS.

We will tsach vou by mail the Redl Estats, General Brokorars, and
Insprsnce Bosiness, sod sappolnt yoo EPECIAL REPRESENTATIVE
of the oldest and largest egoperative real sstate and brokernge eoam pany
bn hmnarlea, Mepresontstives mro making §3, 000 to § 10,460 & Fear witlr-
ook sny (nvestmont of capital. Exeollent opportunities open to YOU.
By onr system you ean make money in & few weaks without interfaring
with youar present occapation. UOwr eo-operative department will wive
yoa moera cholee, salable prongrty to handle than any other institoticn
in the world. & THOROUGH COMMERCIAL LAW URSE FREE TO
FACH HEPRESENTATIVE. Write for 62-page book, free, THE CROSS
COMPANY, 722 Reaper Blk ., Cucano, [, Theoriginal real estate co-oper-
stive 0w wnf—oo connection with sny other concern of similar uuna._
= S

S =S

ACCUR ACY Not guess work
with a patented
LEMON MEASURING-CALIPER
Meets the requirements of and exceeds

the limits of all other calipers. Thesaly

instrament for reaching over and messuring inshde of
reinforced edges or heavy 1ims. Sold Direct—
Ask for Description and Price.

THE WEST MFdQ. C0., Columbus, 0.
{ Note—If you have o Patented Article
to manwfacture, write ws.)

EUGENE DIETZGEN GOMPANY

181 Monroe Street, CHICAGO
119-121 W. 284 8t., NEW YORK

Drawing Materials and
Surveying Instruments

Our Rapid Printing Blus Frint Paper has no equal.

The Celsbrated Vandyke Bolar Paper for Blue and
Black line prints. Send for sample prints.

ALL B0DDE WARRANTED

WRITE FOR CATALOG "¢"—{18-pp, PROFUSELY ILLOUST'D,

Vornman MManding Damiestmeae Yank oesdsan
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The Henrique Water-Motor Bottle-Washing Machine

18 used oi High or Low water pressuré. No Frietlon to hinder the spoed or power. Qur Bottle
Washers are Ball Bearing which are apecially protected from the water, Most modern economic
mcthods In the bse of washtog bottles and glasses of any slee or ahape § will make 1,200 to 1,600
revolations on 20 1hs, water presstre and develop more power than any other Water Motor In
exlatence of [ta slze, Will give the same specd as clectric motor with far less expense, In citles

en e WhHere meters are ased, the cost of operating our motor §s only two cenls
Gl - perday. Speclally recommeinded by the Philadelphia Milk Bottlers' Ex-
= ehange, wholesale liguor and beer bottlers and bottlers of vinegar, plr:kli:,
mustard and s=auce, Bottles all ghapes.  Guoaranteed as rL*prPau-umd or
money refupded. The price of Bottle Washer is 83000, Welght 40 1ba.,
Space 1x 12 inches,. We will offer for the next 30 daye, to all who men-
tion the Popular Mechanicg Ad., this Bottle Washer Machine for #£25.00
F. (. B. Philadelphia. Our Bracket Water Motor Fan for $.00. Uur
Desk Fan fur $5.00, 10-inch blades.

AGENTS WANTED

THE HENRIQUE MANUFACTURING COMPANY
6927 Greene Street, :: :: GERMANTOWN, PHILADELPHIA, PA.

A Train Load of Books

FAILED FOR £700,000
The Cash Buyers Unlon

We bought Its entira steck of new boo s from the receiwer in bhank
raptcy, We mre closing them oub st 10 CENTS To W CENTS ON
THE DOLLAR,

Books at less than ool of paper and bnding & be clead oot gulck.

You will never get ancibier chanee like this 4o bur good books cheap, 1§
is the opportunity of a lifetime. Millions of Books—thousanda of titles.

iy

Practizally any book or set of books you will ever want. Send for the H ‘IHIS THIH
big Spevial Hlustrated Barzain List to-day. E- IS Tl}

lul.rju:t 40 examination o vour own home befors ope cept s putﬂ..
Bargain Lizt free for posial reguast. Adddress

DAVID B, OLARKHON, The Book Broker, 1+ Como Block, CHICAGO, E

MAGNET WIRE

Lowest Prices. All Sizes
Electrical Supplies tor Amateurs
Send Stamp for Catalogue

THE BRIDMAR COMPANY, 4618-20 Calumet Ave., CHICAGO, ILL.

THAT

We
manufaciure a
LIGHTING SYSTEM

Shops, Stores aod Howmes, that is
far superlor and more economical
than either Gas or Electricity.

Burns Gasoline or Alcohol.

In sending for our description wnd
illastrated catalogas, please eand
s & romprh draft, glving dimen-
slong of your fﬂ.rlnr}; Bl
store o bome and we will
chearfully send you an eati-
mate Lor lizhiing tog ather
with # few facts which
will, at lesst, cause
you o etop aod

The Sun Never Sets
WHERE THE

BRILLIANT LAMP BURNS

and no other lght 13 half so good or cheap.
It's ecopomy 1o use them—a sarving of 59 to
75 cent over any other artificial
lmhaﬂwmuh i3 demonstrated by the
many thousands in use all over the
world for the last nine years. Writa for
P. M. catalogue; 1t tells all about them
and our systems.

BRILLIANT GAS LAMFPF CO.

4% State St., Chicago, 11l

THE STANDARD-

GILLETT LIGHT CO, EETF.F;::E:;EE?:E

932 No. Halsted Si., A CHILD CAN DPERATE
’ CHICAGO, U. S. A. THIS SYSTEM

WHITEWASHING AND
PAINTING MACHINES

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

SI‘A.E BRASS WBRKS, Sefe Manulacturery

12-14 S, Jefferson St., CHICEACO

WILLIAMS' ©  INSURE PERFECT PROTECTION - o

. + il
Most every burglary vou read of, entrance has been gained through a window. Wil |
VENTILATING Hams' I;":m".q:n(;]: allows Ao nches af revtilaian aed ukka window absolutely burglar proof §

WINDOW-SASH at same time, Does not spring or mar sash, and a child can awach. Affords fresh air in the

house while you're away, with absolute safety from intrusion, The sample we send on
receipt of o cis. proves your need of this perfect window locking device, or money refunded.
Ask the hardware man. Free sample to hardware dealers, with trade proof. Write for

DO NOT ACCEPT free folder today—it's interesting.
P.& IMITATIONS Williams Metal Stamping Co., 325 Babeock St., Buffalo, N. Y., U, 8. A.

CUTS
WE MAKE THEM CLEANBRIGHT. B 11
LSHOWY.ToILLUSTRATE CATALOGS | |
B ADVERTISEMENTS. SEND FOR SAMPLES F oAl .
ACME ENGRAVING CO. )

IS5 WASHINGTOMN ST. CHICAGO,
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Ml The six o'clock whistle should mean more to you than
the mere ending of another day. It means time for your-
SI?IIF " .‘ipilT‘t I.i.l“.“." fnl’ Er]r--lmp‘rﬂ"ﬁmfﬂt. 1[’0“ ha\'ﬂ'
chances to get a sound practical education that in your
father's time was not even dreamed of. Instead of
wasting your spare hme use it to acquire Ir,nnwhfc{gt
that will help you earn more money.

The CYCLOPEDIA of

Modern Shop Practice

offers the Shop-Worker, Factory Hand or Machinist an
exceptional opportunity to " go ahead.” The young man
who hias not chosen a trade or profession can study at home
without losing a moment from regular duties and thus pre-
pare for more important work., The Foreman, Superin-
tendent and Factory Owner will find in this really great
work hundréds of plans, methods and ideas to save time
and money in the factory and shop.

Special SUMMER SALE

HALF PRICE OFFER

We Employ Ne Agents, believing our books offer the
best chance to demonstrate the superiorfrp- of the
regular courses of the School, To advertise the School
during the dull months we have cut $2.80 from last month’s
special offer. Order before the advance.

$12.00 instead of $24.00

FREE FOR EXAMINATION

Eent express propald If yvon mention Popular Mechanles,
July, 07, If satisfactory, seod 8200 within one week and #2300
R month nntll thespecial price s p;tl:!: otherwise notlfy us to
send for the books at our expense, If you are a machinist,

dl maker, blackemith, foundryman, pattern malier, shéet
metal worker, drafisman, stenm or gas-englne englneer, elec-

triclan, ete,, this is your chance to GET AHEAD,

American School.« Correspondence
CHICAGO

Special Machinery and« Models

Patent What You Invent

Our New Book **U. S. LETTERS PATENT"”

givea full information in Patent Matters

« THOUGHTS THAT PAY "™

gives list of what to invent. Both books matled free.
Write for (lem.
Mo Sharge for report as to patentability; send sketch
or model.

We advertise your patent for sale at our expense.

FOR SALE : Patents covering tha follrwing Inventions, at
reasonable flgores: Automatic Spindle Lubricutor for Wagons ;
Wagon Wheel Gugrd; Sleeve Board Attachment for Ironing
Boards : Novel Drip Coffes Pot: Foldable Phnonograph Horn:
Adjustable Fead Box for Stalls; Perfect Fruit Picker; Ejecting
Pen Holder; * Big S5tick™ Puzzle—a good novelty for presidential
campeign; Non-Raeflllable Boitle,
For particulars, address:

WOODWARD & CHANDLEE, S dgNevs
1255 F Street, WASHINGTON, D. C.

We make Models, Perfect Inventions and Experimental
Machinery. Our shop, with its splendid equipment, is
at your service. When you are ready to have that model
or experimental machine made, send uvs drawing or
sketch and write us for estimates,

Empire Machine Works, i siine s

Booklet ex-|l
plaining how
mailed FREE.
Sixteen years'

LET ME SEL
YOUR PATENT ;- -

Patent Sales exclusively, IF you have a3
PATENT for sale, call on, or write

WILLIAM E. HOYT
PATENT SALES SPECIALIST

260 J Broadway, New Yerk City |

ATENT PROTECT YOUR IDEAS

Send for INvENTOR'S PRIMER,
A0 PATENT, NO FEE.

Patent Advertised FEEE.

MILO B. STEVENS & CO., ™7

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

| Can Sell Your Paten]

My new method brings quick results.
Send for booklet.

O. J. HAEGLER,

21 So. Broad 5t., Philadelphia, P:.]

WE MANUFACTURE TO ORDER

DIES, TOOLS ano

AUTDM!TIG NMACHINES

ALSO HARDWARE SPECIALTIES
AND PATENTED NOVELTIES

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

BOOKLET FREE.

WRITE TODAY.

Stamping & Tool Co.

DEP. C LA CROSSE, WIS,
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SECURED PROMPTLY and with special
PA I EN I S regard to the Legal Protection of the
Invention.
HAND BOOK FOR INVENTORS AND MANUFACTURERS SENT FREE UPON REQUEST.

Consultation Free. MNo charge for opinion as to the patentability and Commercial Value of Inventors' ldeas.
HIGHEST REFEREMNCES FROM PROMINENT MANUFACTURERS

C. L. PARKER, PATENT LAWYER

Patents, Caveats, Trade Marks, Copyrights, Validity Reports, Interference Contests
Patent Suits Conducted in All Stales

REFERENCES:—Globe Machine and Stamping Co., Murray Engineering Co., Morgan Machine and Engineering Co ,
Berkshire Speci; ill:y Co., Stewart Window Shade Co., '!LI.'E{]II Shear Co., Acme Canopy Co., I,ill[H_‘lId'Ull Peneil (Co., ts.;_'ll-.hury
Tire As=odiation oo 11r||+r!:*rn (ikes "nl.a.nmm.*lurmgl 0., By-Products Co., Alabama n-'n.-.ingi. o.. Natlonal Offset Co. , Anti-
sumh Supply Co., Ric hmnln.l Electrie Co., Railway surface’ l"-:m[au!.‘-uppl!m. Co.. National Elec I_r'lc- Works.

Mr. I'arker on November 1, 1903, after having been a member of the Examining Corps of the U. 5. Patent Office for
over five years, resigued his position as Examiner to take up the practice of Patent Law,

Address 210 Dietz Building WASHINGTON, D. C.

Here's a Chance to Enjoy § | “Hints for Inventors”

A SUMMEH UUTING | By DR. ROBERT GRIMSHAW, M. E.

The Celebrated Writer on Technical Subjects.

The most valuable work for inventors ever published.
Contains information concerning 450 inventions for
which there is an actual present demand, compiled from
roplies to letters sent to prominent manufacturers ask-
ing what Inventions they actually need in their works. I

There are also important chapters on Perfecting and

e N Developing Inventions, Selling Patents, Etc. The book
?,.-;;;!,#., e~ T i:‘;tzn;:!t& le cyclopedla of valuable information for in-

4 DAYS LAKE TRIPS $15 FREE TO YOU

MEALS AND BERTH INCLUDED We will gend this valuable 160-page book free to you
Chi cago to E naba, Hil;higan and Return as a premium for one year's subseription (&1.00) to
- sCa

stopping at the charming resorts along the T
heautiful shores of Lake Michigan and l N v E N R
Green Hay.
MICHI SAN'S BEAUTIFUL SUMMER RESORTS INVED ‘\TﬁdR EF: ':Jlnopui::_lr llEur:tmtad t&;chntr:ll mnut!ﬁ
Iy magazine, devot to the Interests of inventors.
MHSREgon, Gra“d Haven contains entertaining accounts of what inventors are
d wh.t L k tlul];.lu.. not !'.sl a:«htu |;e1.'.; !md!l lnh.ﬂ‘;:ﬁlim{l {:lfﬁtm'vrles.t TH%;-
gostions as to how to turn inventions into money, hints
an l e a e as to present opportunities for inventors, decisions in

patent cases and, in fact, everythiog of interest to in-
ventors. Send us £1.00 'l'LH]dY by registered letter or

are ideal places well provided with good
hotel and boarding house accommodations

' P. O, Order and we will send vou *“Hints for Inventors,”
Frnm ChICHEﬂ EII'Id R'Etlll’l'l, $2-75 postpaid, hE return mall and INVERNTOR for twelve
Write for lolder about Lake months. Address,

Trips and Summer Resorts.

R. C. DAVIS, INVENTOR PUBLISHING CO.

— f-:-g; f‘l‘[tﬁh:‘ln — 84 Broad Exchange Bldg., Boston, IMass.

CHICAGO, ILL. s0,000 tnventors read INVENTOR

Patterns, Models, Inventions Perfected my Specialty.

"an develop your inventions and manufactursa samo at
lowest cost. é_mu:i sketch or rough model for estimate. INVENTIONS PERFECTED
P'rompt attention given all orders. CATALOGE FREE

ROBT. D. SIMPSON, 170 W. Long St., Columbus, Ohio UNION MODEL WORKS, 191 South Clark St., Ghlnua 1.

GUARANTEED. PATENTS SECURED OR FEE RETURNED
Send model or sketch for free report as to Patentability. Send
for finest publications ever issued for free distribution “HOW TO

OBTAIN A PATENT", with 100 MECHANICAL MOVEMENTS
illustrated and deseribed, and “WHAT TO INVENT", containing valuable LIST OF INVENTIONS WANTED.

ONE MILLION DOLLARS i 2 "WoRL s FROGRESS. " Copy free.
EVANS, WILKENS & CO.

New York Offices: Main Offices: 615 F Street N. W.,
132 Nassau Street. New York, N Y, Washingtan. D C.

MODELS and GEARS
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=== PATENTS T
Can o M i
Washingion, D. C. INVENTOR’S GUIDE
FopULE Mectaice, GUARANTEED ———FREE

cepis - ProtectYour Idea! Guide Book FREE. Send aketchea .
Little GjnutIIIIanrm Co., and description of invention for FREE SEARCH of Patent Office CONTAINING :
oy T “’;“‘é Records and Report as to patentability. Highest references. ﬁﬂﬁ?ﬂ" rences, Fhvanl.

Jthograpn La., Registered Patent Attorne o Pa
New Yok City, N. Y. . E. VROOMAN, Be ered Patent Attorney | Money in Patents, eic.

NT YOUR IDEAS

\ =" §100,000 for one invention ;

another §%,500, Book “How to
{ Obtaln a Patent” & “What to Invent™
sent free. Send rough sketch for free
report as to patentahility, We adver-
tise your patent forsale at our expense,
Patent Obiained or Fee Returned.

CHIHDLEE & CHANDLEE, Patent Att'ys,
930 ¥, Birect, Washington, D, €,

Yalusble Book on Patents FREE. Tells how tosscure
them at low rnut How toeell & Patent and What to
valuabla to %E:ﬂﬂh’“' F ';'f‘ EGI:!TH Hﬁ.hﬁnlcal H““m
TH. n Ll (i1,
tion. NEW BOOK FREE to all wh-;'v::rit: ko

0'MEARA & BROCEK, Patent Attys.,
@18 F. STREET. WASHINGTOMN, D. Cu

PATENTS

¥,
&q ENTS that PROTECT:

hd.nn receipt of Bots, stAmMpS || s——
1869,

A.B.LACEY, Washington,D.0.  Estab.

= We give vou proOF of the money value of the
patents we procure.—L. & L.

PATENTS SOLD

ON COMMISSION

i 4 wish to bay or eell o patent write for my booklet “How
[ ] g}‘l a Patent™ or my llst of patents for sale.

E. L. PERKINS, President lnventors" Exchange
E4 Broad Street BOSTON, MASS.

Let Us Act As Your Factory

We have one of the bestequipped shops In the United States
and can turm out your work for vou cheaper than vou can
possibly do it yourself. Send drawings or models for estl-

mates on dies, tools and manufacture of your article in
quantitica.

Metal Specialties Manufacturing Co.
18-24 W. Rlndﬂll’h !l.. chic-‘ﬂ. “- S. A

P A‘I‘ENT THAT PROTECT

AND PAY
WATSON E. COLEMAN
Registered Patent Attorney
626 F Street, N. W, WASHINGTON, D. C.
Advice Free; Highest References; Best Servica,

Commarcal Blow Printlag en Short Wollen.  Bubew mpon Fequast
APINCO. ESTIMATES ON

MFC DESICNS Pattern, Foundry and
A U b Machine Work

CL=_HTH %
“Our system of DETAIL DRAWINGS will save you money™

LEARN WATGHMAKING

Rafined, profitable labor—Competent men alwavs in demand. Wa-teach it
thoroughly (n as many months as it formerly took years.  Does away with

tedious apprenticeship, Monay sarned while studying.  Positions secured.
Bend for oninlog

5T. LOuIS WhTCHHAHING SCHOOL, ST. LOUIS, MO.

MOVING PICTURE MAGCHINES
STEHEHP"[}[IHS o You Can Make

Sla,
i l" BIG MONEY
Entertaining the Publie,

Nothing affords better oppor-
tunitics for men with maall
s T capital. Wa start yoa, fornish-
ﬂ\ '-" g r|:-m'|.1lr-ld aulfits and explici

instructions &t & surprisingly

i
THE FIELD IS LARGE = lowcost
som prising the regulae theatre and lectu re clrenlt, alsolecal fiolds In Churched,
Public Schools, Lodges snd General Publie Gatherings,  Owr Entertalcment
Supply Catalogue and spocial offer fully explains everyihing, Sent Fres,

CHICAGO PROJECTING CO., 225 Dearborn Street, Dept. 4 Chlcage,

A SNAP FOR INVENTORS

All your mooey back If patent is not alloweed. I"nr full par
tieulars address SILAR ©, SWEET, Patent Atoroey, 724 I L. & T.
Bldg., Des Moines, lowa,

and TRADE MARKS obtained,
PITEHTS defended and prosecuted by
Alexander & Dowell, I-'ntunr Law- ﬁ

E T-‘ﬂtahlllihe*il 1857, 1 ¥, a0 Tth Bt., Wy
{\’An]ﬂ‘\.q.nn . . Book of lru'm mation um. I'R.I.'.J:..

IN‘VEN Ing? “"HOW AND WHAT TO INVERT"
and “HOW TO OBTAIN PATENTS™
explained FREE. (OHESTER W.

BROWN, Patent Attorney, 6 ' Street, Washington, I, O,

SPECIAL MACHINERY

We design and build special machinery to

order in aoy gquantity desired. Cut gearing.
CRARY MACHINE WURE.‘;
35-41 Indians Street, Chicago

PATENTS

Careful attention given to the prossoution of businesa befors
the patent u'l.'l'.lu, Patents procured and no attorney fee called
for until patent is nllowed. (23 years experieace.) Write
for *Inventor’s Guide.” Addresa

l‘ﬂnlllin H. Haugh

Y ol ek AR s N T T P - i

Let Us Be Your Factory

Write for estimate on any article ?‘ﬂtl want

manufactured. Stampings, models, expert
work., Write for ““The Silent Partner.”

THE GLOBE MACHINE & STAMPING CO,
| 3610 HAMILTON AYE., N. E. CLEVELAND, 0. |
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snit your eonvenience,

or Christmas gift,

Sidway Adjustable Shaving and Toilet Stands

are most desirable toilet accessories for either men or women.
a luxury, can be used where you get the

he mirror swivels in all directions and can be so adjusted that no part of
your face is ever in shadow when shaving or preparing your toilet.
. Convenient receptacle attached for holding toilet articles,
light in weight and takes up scarcely any room. Just the thing for a birthday

If your dealer does not keep them we will tell you where to get one,

We also manufacture the Sidway Adjustable Bedside Table
which can be put te endless uses

Write for illustrated eatalogue

. Make shaving
best light and raised or lowered to

Handsome,

. FOr Big and Quick Profits

Smull Capltal to Start

A Sale Businsss

I am the largest grower
: In America, Ten years' ox-

d perience enables ma to give
practical instriction in the
business worth many dol-
Ilars to yoo, No matier
what wyoor eccupation is
or where you are located,
e - s hers in an opportunity to
Beguire m thorouph knowledge of this paylng businass.

Send for Free Book giving particulars and information,
how to mart, cost, efe. Address

JACKSON MUSHROOM FARM

Dept. 189 3IZ43 N. Westorn Ave., Chicage, lilinals
T

| TEACH SIGN PAINTING I

l SHOW CARD WRITING or LETTERING by mafl and

| Fuarantes success. Only flald not overcrowded. My

| instroction is uneqaaled bacause rm:lic.pl, personal
and thorongh, Easy terms. Write for large catalogue,

CHAS, J. ETRONG, President.

) DETROIT SCHOOL OF LETTERING

¥ DEPT. PM. DETROIT, MICH.
*‘0ldest and Largest Bchool of its Kind. ™

] L] MECHANICAL,
ELECTIRICAL,
ineering &k
CIVIL,
Completa and shork courses. Thoroughly equipped engineering shops.
SHOP WORK FROM THE REGINNING. Short courses in Stenm and Elec-
frisal “gmu;:::: Expenses low. Accommodations the best. Sehool

all year. may snter any time. Correspondence steam and elec-
frical conrses. Send for catalogue. Montion eoarss in which interssted.

HIGHLAND FPARK COLLEGE, Des Moines, Ta.

HOROLOGICAL DEPARTMENT

" BRADLEY POLYTEOHNIC INSTITUTE . |

Formearly Parsons Horological Inatituts
FEORIA, ILLINOIS,

LARGEST and BESTWATCH SCHOOL
IN AMERICA

We teach Wateh Work, Jewelry, Engraving,
Clock Work, Optica, Tuiticn reascosbls.
Board and rooms pear school ab moderate
Eates, 4

Bend for Catalog of Information.

STUDY fishomde,
LAW Cﬂneapundancz

Fourteenth Year.
ares for the bar of any Btate. Improved

nmﬁmd of ingtruction, combining the Taxt-Book,

Lacturs and Case Book methods. Approved by

e bench and bar, res : lege, K
raduate and Buslness Law. Unilform rote
of taltion. Write today for Catalogue.

Chicago Correspondence School of Law,

Sidway Mercantile Co., 40 Fourteenth St., Elkhart, Ind.

Grow Mushrooms

%

Cement
Machines

Big money In making Blogks or
Bricks. Save money on your bulld-

ings, Write for circulars,

WO Branolen fon e WA,

i . _a.n BEO m.- Ohicago

FOR
wNULITE” | &
VAPOR E"I{ERNEDII!:T
casor LAMPS Agents are
We manufacture Table olning

Lamps, Wall Lamps,Chande- Money

lers, Store and Strest Lamp and Systems,
The Largest Line nn the Market, Write for
our Free Catalogue and Prices,

CHICAGO SOLAR LIGHT C0., Dept. C. CHICAGO

BRICKLAYING
The Reat of Tradea
Learn Bricklayiog and esrn from
| BG.00 bo 8.0 por dey. We teach

you in two to thres months,

Chicago School of
Practical Bricklaying
The only exclusively brickinying
school in the United States .
HENRY T. KIES, Prop.
Day and Evening Courses
Avams 5r. & 42v Av., Cocaso, Tor,

“HOW TO REMEMBER®

Sont Fres to Ren lirationg

= &= You are no greater intellectually than
Your memory. Essy, inexpensi¥e. Incresses

KEY T0™= Ineome; given ready memory for [aces, names,
N | iness details, studies, conversation; develops will,

SUCCESS
Dickson

public & king, peresonality. Bend for Free Booklet,
Memory %?II.H. 705 The ﬁuditﬂr;um. Chicago

LEARNED HY ANY MAN OR BOY AT HOME.
Emall cost.  Send to-day 2e. stamp for particalars and proof.
0. A. Smith, Room 373, 2040 Knoxville Ave., Peorta, Il

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

WRITE POPULAR MECHANICS
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SOLDEIRENE Is an ever dy:
mendbr, invaluable to the bunsy mechanie
who can carry this compact little bar in his
7 pocket, aver ready to be called inte instank
r "" use to effectively repalr sndden leaks or
#  breaks at the factory, shop, home, antomo-

SOLDERENE COMFANY, Dept. I,

bila garage, and everyone dpﬁirlng i ru.pld and sasy methwl of making anli r\e-pa.irim; all metal work. No rosin, acids, or sold-
ering iron required—just a lighted candle or match, then SOLDERENE, and the work is done.
If your dealer does not carry it, send us his name and 25 cents for 2 sticks with full directions.

53 slﬁtﬁ streﬂ‘t| BOSTON-l HASSIQ U -3. A

MECHANICAL

P. G. STEARNS, -

PRACTICAL WORKING DRAWINGS FOR SHOPS, DESIGNERS, INVENTORS
39 HENDRIX STREET, =

DRAUGHTING

WE WILL MAKE YOU
PROSPEROUS

If yon are honest and ambitions write us
. today. No matter where yon live or what your
occnpation, we will teach you the Real FEstate
business by mail; appoint you our Special Kep-
resentative in your town; start you ln a profitable
business of your own, and help you make big
money at once,
lnusual opportanity for men without
’ll'“‘-ﬂl- to becoms independent for life.
Valuable Book A111 and full particulars
Free. Write today. Address nearest office,

NATIONAL CO-OPERATIVE REALTY COMPANY

Murien Hldg ., Washingion, i C, I'hnw- Bldg ., Seranton, F‘n

e

A ihe e }Il.llg Chicago, 111 lgar Bldg .. tmklaod, Calif

ELECTRICITY

The Bliss Electrical School istheoldest
and bhest school In theworld teaching ELEC-
TrRICITY exclusively, Coorse complete
INN ONE YEAR

Students actuslly construct Dynamos,
Motors and electrical instroments, Grado-
ates hold good positions. rsrh year opens
Bept.26, Bend for free catalog to Bliss Elec-
trical School,213G 85t. N.W. Wash.,D.C.

WORDEN’S WDODBH MIN NDWE

Our Woodsn Min-
news ars mads of Red
Oesdr, Ansly Sntshed
15 this foliawing cilors ;
thiogh aod Iisd with

Putewt Bpioosr; the

strongest and bawt Wsrdan's Wondun Minsces, Thess Trabbs Mook Ma. T3, Prick BOo.
snner ever ttsehed 'I'Hﬂl-'-'ﬂlﬂd--l-w—n Five Trabls Heoks. Ma.-TH, Price B0e.
topay wioden ball. W ume largs trebla hooks, atlached fo soch & magser s to rosble the nser io
change hooks |1 e daadred. Eand 4 onnits for oof Inlest Cutslogus,

WORDEN BUCK TAIL MPG. COMPANY,

e 12 Hammer
(R
1. B¢ I8 Panknlls
(! Culbar
T Measurs 1 "
. Wall Fils A Eiramin:

18. Marking Whesl
1| Cartridgs Exiracior
Iy, Cigar Box Opsner
iT Imk Eraaar

4, Cigar Cutter
BATTE S

up In elagant lsather aheath.

L.} Pestpaid upon recelpt of $1.00

WM. C. HOCKING & 0. 152 Laks St., Chicago

40T Soalth Michigan Straet, Sowth Bosd, Indland

BROOKLYN, N. Y.
A D A and over s earned hy
our graduates after 2

to 3 months' Practical Instruction in
PLUMBING, PLASTERING,
BRICKLAYING OR ELECTRICAL TRADES

$ 5 Free eatalogue, Pogitions seeured, Dept P

COYNE TRADE SGHDOLBi

| MNew York San Francisco

Learn Watch Repalrmg

e & matchmak er—7oi ca6 bHarn s peofdtable tady
by pormespondence kb & fow weaks In your ewn homa
tiy ke TiesSelma Chart Eysben. After youl semplats
1]:. ewarse you will know s "llhﬂl from A to . You
will know j sl what the maiter is and how to Fepalr
one, When you podmis you wiil be o praotiod
wainhrmbker and repuirer and competent o fll g
any pm'.tlu. Poaltlons for owr gmd usted. "I

Ask for our Free ook, 1t explains

out gyFtem el termg.

THE DeSELMS WATCH SCHOOL
23 Perry St. ATTICA, INDIANA

$10 to $100 Per Day Clear Profit 3

Moke and sell ICE CREAM CONES nt Parks, Fairs, Resoris,
Picnics, Baseball Games, efe, OWNERS OF BODA POTUNTAINS
and ICE CREAM PARLORS, INVEXTIGATE! IMMENSE FROFITS!
QUICK SALESE Our Ice Creans Cone Ovens
are known record holders as the greatest |5

motey akoers of all World's Fairs sml
nmusement parks. 5% per cent profit.
Imexpensive outiit, Write for catalog E.

F. L. TARBELL MFG. CO. |
218 E. Iuursom Steeer, CHICAGO, ILL. §

“ Hercules Detachable Ilwer %

The most wonderful invention in the Auto-
mobile Tire Industry, Agents wanted
evarywhere. This is a big seller. Terri-
tory belng rapldly taken., Write today
for booklet and prices. Special induce-
ments to dealers and supply houses,

THE REPUBLIC RUBBER TIRE & SHOE CO.
440-45! West -53!1 Street, N. Y. E-ltjr

IMPROVED

aori-c SEE-SAW

PATENTES RHUST | DECIRBEN LRI

"ﬂln-uﬂ' FEIFI HOUSE USE THE YEAR ROUND

THE NEWEST AND MOST ATTRACTIVE
AMUSER AND HEALTHFUL EXERCISER
FOR CHILDREN

STANDS UNIQUE
WRITE TO-DAY FOR CIRCULAR

EDWIN D.SMITH.
REDEFT 241 FOURTH AVE. PITTSEURGPA

Geisha Diamonds

THE LATEST SCIENTIFIC DISCOVERY

Bright, rkling, beautiful. For hrilllmax
thafrhnq the genuine, standing nll test an

zzle experts.  One twentieth the expense.
§_ent free with privilege of examination.
y| For particulars, prices, eto., addresa

THE R. GREGG MFG. & IMPT, CO,
Tiapd B 00 B Pan Hures Sieest Thieago. TIL
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MASSAGE YOUR EYES

WITH THE

IDEAL EYE MASSEUR

The safest, surest and most scientific ireaiment for the eyes

If you wear glasses, if your eyes smart or burn or get red and inflamed, If you have
headaches or your eves are glazsy or strained, write for our 1lustrated Treatise on the
Eye. 1t contalns a wealth of v Juable information about the eye.

Indistinet vision, muscular troubles and chronie dizeases of the eve suceessinlly

. A few miput: 5 us» of the Restorer each day will effect a awu{lr linprove-
ment In the sight. Enpglish, German, or 8panish pamphlet mailed FREE

80 THE IDEAL SIGHT RESTORER

treats the eye in nature's own way and permanently rastores the sight to its normil condition. Read the testimonials,
you probably know sume of those whom we have wondeariully hel . Write to-day.

THE IDEAL COMPANY, 239 M, BROADWAY, NEW YORK.

[Let there be L_ht|

RELIANCE
ACETYLENE GAS
GENERATOR

New Book—Illustrated from Life
Sent FREE to All Who Write

his splendid book explains how electricity as

f gupplied by inexpensive batterics cures Rheuma-

tism, Dyspepsia, Insimnia, Liver and Kidney Trouble MAKES LIGHT

andall nerve affections and diseases duvl t,c; mg;;:l;:a FOR THE

eulation. Exzplains about the famous eléctne

'bcﬂ.uly and bealth massage at home at litle tu*-s-'l:.‘. Hﬂm&, Fﬂctﬂr}',
: Church, School,

Etc.

Automatic Water - Shift — Water - Feed Valve

Rellance Generators are equipped with a rolary water-
valve which, not being directiy connected to the water feed-
plpe conveying the water to the carblde, absolutely prevents
the water from reaching the carbide until this valve is
brought into operation, aotomatically, by the dowm nward
movement of the bell, which oceurs when the gas becomes
sufficiently low to reguire an additions] supply. This posl-
tivaly pravents any waste of pas after lights are turned off.

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

The Gem City
Acetylene Generator Company
DAYTON, OHIO

| STOP FALLING
HAIR risrootare

There 1s but ohe way to tell the reason of baldness and falling
hair and that is by & microscopic examination of the bair. The par-
ticulor disease with which your sealp is afficted must be known be-
foreit can be intelligently treated. The use of dandruff curesand
hair tonies, without knowing the specitic cause of your discase, is like
taking medicing without knpowing whatyou are trying tocure. Send
a few fallen hairs from your combings to Prof. J. H. Austin, the
celebrated Baeteriologist. who will send you, absolutely free, a
diagnosis of your case, a4 booklet on care of the hair and sealp, and a
samplo box of the remedy which he will prepare speécially for you.

s,xﬂu-'..q-s. :
PREPATD -
Every Hlome Should Have a Home Battery.
Our free book alzo lista the latest Improved h“mﬂl’

lpes 8195 to #10.560), which we gend prepuld and allow
L]:rr: Free trinl. Write today for our Free RBook.

DETROIT MEDICAL BATTERY CO., 778Malestlc Bldg., Datrolt, Mich.
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[y Brie 7

MARINE MOTORS

Qur 2 and 3 cylinder engines ore
guaranteed to run at high speed
without missing an explosion _
and to develop more than rated
H. P. Write for descriptive

logue. Ten sizes. gy "
catalyg Our original arrangement of generator valve is

DU BRIE MOTOR COMPANY the only knotwn method of running a 3-eylin-
425 Guoin Street - Detroit, Mich. der engine at high speed wWithont missing.

SKIDOO!

MARINE ENGINE

The 2-Cycle-Engine-Sensation of the Year. Entirelynewand
improved design introducing many exclusive features, Runa
on (Gasoline, Distillate, Kerosene or Aleohol,

Fats, 2 "ngﬁL Bare -
. P. Engine AR (/S ) a—
: | COMPLETE ENGINE WA | S (S
| With Fresh Water Boat Fitlings, $39.90 A
l tgjﬂlhxﬂlﬂ!t ﬁi"?’:ﬁ“ gt Write for our Free Illustrated Catalog No. 35.
a2 1 Ehlillﬁﬂll uimun'h.. I::-rl'r:: [.;uoe!:dﬂnull? All Goods are Brand Newl Hlih
P boat or 14 to 20 £ Laanch, wiih load, € to 10 Grade and Perfect.

G tse -l g epdtner ot o | CENTRAL MACHINERY & SUPPLY COMPARY
Belle Isle Motor Co., Dept 1o, DETROIT, MICH. 547559 State Street, CHICAGO, U.S. A

high class solicitors,
galesmen and ambitions
boys to represent the Tech-
nical World Magazine whole
or parttime. Good pay, agree-
able work. Prize contests, pull-
ing preminms, new and original
schemes to get the business,
Write for particulars today

TECHNICAL WORLD
MAGAIZINE
Clll‘-'l!ﬂ. 1.

To the
Highest
Bidder

Your
Services

g GLASSES ARE NEEDLESS

in most cases. For weak eyes they are crutches—not a cure.
For discased eyes they are useless. Only a gentle medi- |
erfed massnge can strengthen weak eyes and cure optical |
discases. The

NATURAL SIGHT RESTORER

applies a #nthing, strengthening treatment that is healing |
but harmless; gently exercises the proper muscles and
makes weak eyes strong by proper massage. Brings eye-
heaith by aiding nature. Y owng or il treated at home and
normal eye-sight secured for the cost of a pair of glasses.
Dona’t wear “specks,” but write today for ouf free illus-
trated book. If we can’t help yout, we will say 20,

The Natural Sight Restorer Co. |

i i -
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'This Marvelous Health Vibrator

FOR MAN, WOMAN AND CHILD
Relieves all Suffering Cures Disease

It is the LAMBERT SNYDER VIBRATOR

When vou hurt yourself yon instinetively rub the spot. When your head sches you rob’ yonr temples. Why?
Because vibeatlon 8 Nature's own remedy, and rubbing 18 Nature's erude way of creating wvibration and starting
the blood to goiog. Discase is only another name for congestion. Where there s disease or paln there you
will find the Lloed congestad and stagoant. There can be no pein or disease where the red bloosd flows In a rich and
steady strenm.  Good clreulation means good bealth. UCongested circulation means disease and pain.

THE LAMBERT SNYDER YVIBRATOR

Is the gremtest medical dizcovery of the Twentleth Century, is a light, com-
pact instrument, weighs fweniy ounces, cun be operated by yourself with
one hand by moving the steel bead over the rigldstes] rod, snd ean be placed
In contuet with any part of the body, and I8 eapable of giving from 0,008 to
15080 vibratlons per minate—100 times mere than [z pessible with the most
expert master of maksage, It is Nature's own remedy developed and concen-
trated, and with one minuie’s uze sendz the red blood righlog Into the con-
gested parts, removing all disease and paln.

ENDORSED BY PHYSICIANS

The Lambert Snyvder Vibrator 2 used and endorsed by noted physiclans
hecause it 1z based on sclentific principles of heelth., Tt cures by rewoving
the canse, forcing the red bloed through the congested parts ar
opce,  Don’t pour drugs Into your stomasch for a pain in 1l knee
of back: the trouble 8 not there.

WHAT IT DOES TO DISEASE AND PAIN

Rheumatism, Sciatica, Lumbagoe, Gout, ete., are cauged hy urie
acld in the blood in the form of urate of soda.  This acld, through
poor clrculation at some particulsr part, gets stopped on Its way
through the system and, congregating. cavses paln.  Apply the
Vibrator to the spot and you will relleve the congestion sml get
rellef 4t once,

Deafness, Head Noises, Ringing in the Ears, In most cases, are
spused by the thickening of the Inper membrane throagh catarrh
or ealde, To cure this vibeatlon is the only thing, as it i= the only
way o reach the lnner car drom and loogen up the havd wax or
forelgn matter, so sound may penetrate to the drom,

SBtomach Trouble, Indigestion, Constipation, etc., are caused hy
the food not properly digesting:; It lacks necessary suliva and
gastrie julces, thuz creating congestlon in the stomach: forming
gases, causing pains. bad breath, ete.  Apply the Vibrator to the
gtomachk: It settles the food down, releases the gases, regulates
the actlon and brings about rellef instantly.

THE LAMBERT SNYDER VIBRATOR will glve marvelous resultz in the following cases:

Locomotor  Ataxia, XNcourasthenla, Toothmehe, Sprains, "”Jm‘!'"h '
Paralysis, Gulire, Catarrh, Lameness, Hay Fever,
Writer's Cramp, Weak Eyes, Headevches, Pleurlsy, ] lies.l
Nervous Debldlity, Asthma, ITnsomnia, Yaricose Velns, Auemlia,
Nenralgia, Earache, Wenk Heart, Yaricorels,

and early stages of Hright's Dizease, and a large number tis pumerons to mention.
DEVELOPMENT OF THE BUST

An undeveloped bost 18 lronght about by poor nourlshment. (lght lacing, or ran down health.  Apply the
Yibrator a few minutez each day sand vour breast, neck and erms soon 11 out and become frm, rounsd wod
healthy. Lt forces the blood through the famished parts.

A Few of Our Many Testimonials

No matter what town or ity in the United States yvou lve fo, we con send you the names of satlsfied costomers
who ave using the Vibrator.

I snffered from severe Rhenmatism. which made my hands and arms swell and covsed me paln beyond
deseription. 1 bomght your Vibrator, and the first application of it redveed the swelling snd conguered
the pain =0 much that 1 was able to get a good nlght's sleep. Sipce then [ have stopped all medicines
anid use ouly the Yibrotor. Co G WARREN, 68 Virginla Aveoue, Jersey Cliy, N. J.
Lambert Snyder Co. Oretober 20, 150,

Gentlemen:—1 received your Vibrator and my hearing was g0 bhad 1 conld pot hear a wateh tiek.
I ean now hear a8 wateh {lek holding it s distance from the ear amd ean hear eounds that 1 have oot
hieard In ¥ears. 1 have spent n gosd deal of mowey for ear droms and other things, but yoor Vibrator
has done me more good than them all, ROBERT 1RVING, 122 Gooding Street, Lockport, N, Y.

READ OUR GENEROUS OFFER

We, the makers and owners of the Lambert Snyder Health Vibrator, assare youn that it has cored rens of
thousands of people In the United Stateg and in many foreign countries. We tell vyon that it haz glven rellef
and eventual cores In cases where the patlent has suffered for years and had been unable to obtain even tem-
porary relief by other means. We are so absolutely certain ‘that our Health Vierator ean belp and heal you
that we say Lo you to-day:—Try our Yibrator for seven (mys—if it brings relief, if it cures yeu, if it doea what
we claim for it—keep it. If not, send it back apd we will refund voiiF money,

FOR A LIMITED TIME we will sell our $5.00 Vibrator at $2.00,
delivered at our store, or mailed on receipt of $2.35, postpaid.

FREE Owr pew book on vibeatfon, fully Mozteated. 1t tells Fou what hne and Iz belng done by wvibra-
tion, Our book I8 a plain, common-sense argament. Send for It to-day; It ecosts you nothing.

Electric Vibrators—All Kinds Don’t Wait Don’t Saffer
LAMBERT SNYDER CO., Dept.26A 41 W. 24th St., NEW YORK, N.Y.
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‘PWant' and “For Bale'' Ads. 3 cents per word, payable
in advance. Replies may be sent to a number, care Popu-
lar Mechanics, and will be forwarded without extra charge.
In answering such, let the number eppesr on your envelope,

=

AUTOMOBILES.

AUTOMOBILE SCHOOL—Chicage School of Motoring;
the original automobile school in Chicago.  Four hundred
and fifty graduaies the past year, to whom we refer upon
request.  Aontomohile owners, prospective hurerﬂ and young
men wanting to become expert chauffenrs will save a great
deal of money and a lot of worry hy sluﬂ:-'tn% the mech-
anlsm, care and repalr of gesoline automobiles in our shop,
where all partg are open 5o you can see bow they are made,
ampd bow they operate. We give thorongh and practical io-
struction. Competent chaulfenrs supplled. Addeess Chi-
CHED E]ﬁif.ml of Motoring, Dept. H., 204 Michigan Ave., Chi-
CARD, :

FOR SALE—AUTOMORBILE
with G & J detachable tires,
tires pescly new., A. J. Hoole,

FOR SALE—AUTO TIRES, BIG CUT PRICES.
new Clincher Casings, 28x21,  $10: 28xH, ¥17:
820 Hix3u,, 822 Gi; B4x4, 328, Many oiher sizes. Lot
gingle tubes; nDew =zet Oldsmobile wood wheels, $20; aet
wire, $15. Shipments privileges examination. Cash Buyers
Auto, Springheld, Ohdo.

wlieels
$70;

running gear, wodd
all in good condition;
Holvoke, Mass,

Go& J
Sxdly,

ADVERTISING SECTION

BUSINESS OPPORTUNITIES.

THEY WORK WHILE YOU
“They Speak Your Welght,” The iovention of the en-
tury. Fortunes have been made operating aotomatie weigh-
ing machines. Write to-day. United Vending Machine
Cony 6828 Caxton Bldg., Cleveland, Obio.

OPPORTUNITIES IN CANADA—There's Independence
and money In the rich soil of Western Canada. AVrite for

BLEEP. Talking Beales.

our free book, No. 9, *“The Homebuilders,”" aboat lands
and profits in the Great Canadinn Wheat Region. Prices
low; termis easy. Saskatchewan Healty & Improvement

Co,, 8t Paul, Minn.

“INVESTING FOR PROFIT™ ja worth $10 a ecopy to
any man who Intends to Invest any money, however small,
who has mwoney Invested unprofitably, aod haso't learned
the ort of nvesting fur profit. 1t demonstrates the real
earning power of mwoney, the knowledge bankerzs hide from
e masses; reveals the enormous profits bankers make,
amld shows how (o make the same profits; explains HOW
stupendons  fortnnes are made and WHY fhey are msde,
bow #1000 grows 1o £330k, To lntroduce my magazine,
write me NOW, apd I send It SIX MONTHS FREE.
Editor Gregory, 423, 77 Jackson Boulevard, Chleago, 111,

ANYBODY CAN MARKE GOOD CUTS with my simple
glne etching process; price, $£1; specimens and particolars
fur #tamp, T. M. Day, Box M, Windfall, Ind.

TIRES RETREADED AND REPAIRED—One-fourth to
one-half less than facfory JIPii'l‘E: noew  tires at reduced
prices; write for prices. Walling Tire Repalir Co., Ander-
som, Ind.

A GREAT BARGAIN—Winton tourlng car, 20 H. .,
twin springs, 4i.-In, tires, many [mprovements; priee,
o, l‘l A. Richardson, Hartford, Coo.

1600 MODEL H WAYNE, with Artz folding tonnean; oll
glde lamps; horn; Bager's egqualiziog springs;  Wosdworth
detachable treads on rear wheelg: car Las been ron about
200 miles: Hoe eondltion; eost complete, $3875; will take
§600; want a touring ear. H, L. Lang, Staonton, Va.

FOR SALE—ur 1¥-passenger Automobile, 1900 make,
J-horsepower, water coolsd engine.  Blg sseritee. Car
used only two months, Chas, F. Schuetze & Co., Manfito-
wir, Wis,

FOR SALE—FPatented two-spesil
éveles. Harold Dyer, Kewanee, Il

FOR SALE—Elmore ronabout, 2-evlinder, 12-horsepower,
A bargaln if taken at once. [Prank Kiltz, Rich HIN, Mo,

AUTOMORBILEE—We have the finest assoriment of sec-
ond-hand antomoblles ever offersd.  Prices from 350 o
$£3.000, Write for list. Hiland Auntomobile Company, 5811-
17 Center Ave, Pittsburg, Pa.

REBUILDING, BRETHEADING,
clagsea of antomobile tires aod  tubes;
Reasonable prices. Prompt serviee.
Co.. 013 N. 9ih St.. La Fayette, Ind.

AUTO ENGINES—Z-eyl. opposed and T.-exl.
and eogines firet class, from brand new patterns.  Huolld
your own anto. Bend for bloe prints and pricez on 10—12
and 18—2 H. . engines to the Delphi Machine Co.,
Delphl, Tnd.

gear for antos or bi-

VULCANIZING  all
gnarantesd work.

La Fayette Auto Tire

Pricea right

AUTO BUPPLIES

GLASBE FRONT for all cars. Get prices hefore ordering.
Catalogue on request, H., 8, Hess, 607 8. Halsted St

A FEW DOLLARS will start a prosperoos mail order
business; we furnish catalogues and everything necessary;
by our essy method failure salmost impossible.  Milbarn-
Hicks, 714 Pontiae Bidg.,, Chicago.

HOW TO START A PROFITABLE MAIL ORDER BUSI-
NESS and moagazine on a capital of 32 Semd lde for fuoll-
mrilenlars.  Bamples. M. Dolsen Company, 3 Heney St

rooklyn, N, ¥

INVENTIONE PERFECTED AND DEVELOPED for lo-
vertors and mwannfacturers by mechanical experts of Known
ability and wide and varied experience. We show how (o
design and constriet; how to make an fnvention merlto-
rlour snd patentable; where to find parties to either man-
ufacture or finance, and how to sell patents with best and
qulckest resaliz.  Address Engioeering Dept., Ipdustrial
News Boreau, lthaca, N, Y.

BUSINESE FOHR BALE—Establighed 7 years;
buslness; jnvoeice about £5000;
derpools, Bpringtield, Ok,

FOR SALE—A first-class machine shep; goed locatlon
In Ban Fraocisee, Cal. Ownper ig boupd to go to the old
conniry on account of sickoesa In family. Only purchasers.
Address P, A, 1), Maln Postoifiee, 2an Franelseo, Cal,

F3,000 TO Zl0d YEARLY easlly made in real estate
bualness; no capital requoired; swe will teach yon the busi-
ness by mafl, appeint you special representative of leading
real eatate company, list with yon readlly salable proper-
tles, co-operate with and asaiat ﬁuu 1o PEFmancil SNccess;
valuable bouk free. Address The Cross Company, T2
R'—'HIJ"EI :.Bhbt'h Chicago., See display nd of thiz firm on
page .

doing hig
partlenlars. Address Van-

{.-'J & ;‘- ;‘"-.. ] I‘.i T ;.l. 1'.' ends ¥ L By ¥ Iy i
TORB—SZend for onp FREE BOOK deseribing Western Can-
ada and the great opportunliles for homeseekers or those
looking for safe and profitable Investments, Our  book
¥mms by testlmominls that those who have bought lamd
rom us durlng last 10 vears have realized a peoflt of from
0 per cent to 200 per cent on thelr money. With a capltal
of 21,00WbAHKE, of which STS0.WHL00 §s8 pald in, we offer
you every security amd chanees for Iovestigation. Write
to-day and nsk for book 18, Haeslamd Land & Investment
Company, Reglna, Canoda.

Chlcago.,
MOTORCYCLES
FOR BALE—Rambler Motorevele, 875 Good rmmning
order. Wm. L. Sirock, Dyersville, lowa.
FOR SALE—3% [ P, 19095 Marsh motoreyele; fale con-

ditlon. #80. Milton J. Hlland, Kewanoa, Tod.

" LEARN TO MAKE MIRRORS. Aoy one, anywhere, can
start at smwall coxt and make blg profits.  Buy all mate-
rial of your dmggist and do the work In yvour kitchen.
Information uwsually sells for 25, Our regular priee, £1.
Hpecial price to July 15ih, FIFTY CENTS, if this adver-
tisement 18 =ent with your order. I[Hlustrated cirealar for
2¢ glamp. Mopey back if vou are not pleased.  Patterson
& Co., 1M1, Morgan Park, 11, (Explanation: Morgan Park
I# n Chicago suburh,)

MOTORCYCLE, #0: a bargain; swall lghting ontit, Fiik SALE—At one-half its cost. Blocksmith and Wagon
§20; 112 H. D\ motor, 34500 telegraph outfit, $1.25.  Shop; first-class toals and materials, Write to Thomas
{ieorge Helisch, 14 School 8t., Pontlae, Mich. Ball. Falrland, Indlan Territory, for terms.

MOTORCYCLES—AIl best makes; general agenls for FOR 25 CENTS we will start ¥on In 8 prosperous mall
“Merkel,'t $I65:  “Yale,” £175: Curties 1-crlinder, $200: order business. We furpish everything necessary. By our
2.oxlinder, #X75; Merkel motoreyele side dellvery ecars, method sureess 1z sure.  Newark Commercial Co., O Room
$200: mall orders promptly filled, Terms, 25 per cent No, 2, Newark, Del,

with order, balanee €. 0, 1. Every machive thoroughly
tested by our expert before ghipping. You benefit by onr
long experience. Remit money order or bank draft paya-
ble to Whipple Cyele Co.  Whipple, the Motoreyele Man.
200 West Jackson Blvil,, Chicago.

SECOND-HAND MOTORCY(CLESR,
bought or =olid. What have you to offer, or what do yon
wum'.*N };_uturr:nm Equipment Co., 48 Lake, Hammonds
port, B -

motora and accessories

A BARGAIN—New [ce Plant (built in October, 13HG)
for sale, De la Vergne Co. Syefem. 15 tong dally. 1
will #ell plant, new stables, free apring water, and retall
rinyte, f{hv%p for cash, Address Willard L. Mills, Morris-
town, N. J. .

FOR SALE—PBlacksmith and wagon shop, with gusaline

engine, power hammer, Inthe, smery grinder, two forges
il other tools and stock. WiHth of wilthout Jdwelling.
Address E. E. Hull, Jeson., Town.
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PATENTS FOR BALE

ADVERTISING SECTION 823

BUSINESS CARDS.

FATENTS S0LD ON COMMISSION. If you wish fo
buy or sell a patent, welte w E. L. Perking, President In-
ventors' Exchange, 54 Broad 5t., Baston, Mass,

SPECIALTIES AND PATENTS of merit are bought and
sold b the Amerlcan Commerce & Speclalty Co., Ineor-
pocated, D5 Dearborn 5t.. Chicago.

CHEAPEST AND BIMPLEST RAILS.
tirely mew, useful to mines, ete.
royalty. For further Information and particulars,
A. Zeleh, V05 Grundview Ave., Mit. Washington,
burg, Fa.

SPECIALTIES AND PATENTS of merit are bought and
gold by the American Commerce & Specialty Coo, loocor-
porated, 115 Dearborn St., Chicago.

FUR SALE, OR ON HOYALTY—Yaluable Juatent  on
Automoblle Curtain Fastener. A. F. Brockoer, 7 Urove
Ave., Elgin, 111,

MECHANICAL OYSTER OPENER—Patent for sale ont-
right; patent recently granted. The only machive that
does the work. Nothing Iike It on the market, A fortuoe
in it. Descriptive matter and photographs sent opon re-
yuest. Wil also send working models to -right parties.
Address No, 400, care of Popular Mechanies,

PATENTRE—The Popular Mechanles Patent Burean ren
ders efficient scrvice. Following letter is dated May 25,
18007 :

Dear Sirs: Please allow me to acknowledge the receipt
of yours of the 13th, the officla]l notice of the allowance of
wy application for patent on Paper Clips. 1 wish to gay
I am highly gratifed with the eficlent manner in which
you have attended to my Interesil In thls matter, and that
the drawings and specitications were far ahead of my ex-
pectations, and that If 1 ever have any other work, 1 wish
you to do It. I beg to remaln, respectfully yours, John EL
Atver, 430 Maln 8t., Conneaut, O.

Write for free booklet, **What to Invent.” Address Pop-
ular Mechanics Patent Borean, 160 Washington St., Chl-
R,

Something  en-
Will sell patent or wn
Walter
Plits-

MACHINERY FOR BALE.

AIRSHIPS—ANl kinds gas balloons; patent, portable
hydrogen generators. Ap[imrutu.u built, Consultlng engl-
neer. Largest, most reliable mapoafactory o Amerien.
Operated 27 years, Carl E. Myers, Balleom Farm, Frank-
fort, N. ¥

FOR BALE—One¢ Hisey portable electrical driven grinder,
2920 wolts, W H. P, with all attachments: cost $65; only
ueed o short time; good as new. (ne Queen voltmeter,
cal. to 850 wolts. Ten self-starters for electrieal driven
plunger pumps, from 4 to 12 H. P. Prices, £ to £15 each.
Oscar H. Gansler, Webster, Pa.

FOR SALE—Engine lathe, swings B. fu., takes 25 in.
between centers.  Complete with full set change gears to
ent #ll size threads., 3 to 40 In.; price only $38.50.  Ad-
dregs L. F. Grammes & Sons, Allentown, Pa.

FOR SALE—31 H. P. Marine Gusoline Engine, 6xf Self-
Inking Printlng Press, No, § Blckensderfer Typewriter.
Must be sold at once. [Henry J. Rettke, HHotel Millen,
(irass Lake, Mich.

TOR SBALE—Two & I 1", Kneeland Stationary Gasoline
Engines, as good s new, at 370 each. Northwestern Ma-
ching Co., Detroft, Mich.

FOR SALE—=Trade or Use—A good Pile Driver.  Address
E. F. Howe, Superintendent of Water Works Construce-
tlon. Linecoln, Logan County, 1IL

FOR SALE—Ome 25 H. I'. Allfree stenm engine,

tietle

used and g?l"f-?l.‘t. eondition. Christ, Scott & Parshall, Coop-
erstown, N. Y.
FOR SALE—One Gaar-Scott saw mill with top eaw.

Thia mill 18 In
tionary englne,
rate at a bargain.
Ind.

ood repair. One 38 H. I Gasr-Bcott sta-
n good shape. Wil sell elther ome sepa-
Address (. M. Wentz, Royal Cenfer,

EVERY ENGINE works better when packed with *‘En-
reka Packing. ' Your dealer will furnish it

FOR SALE.

FOR SALE—Two colu-operated HReging music boxes with
48 pleces of music.  Yery cheap for cash.  Address G102,
Popnilar Mechanies,

WE MAKE A SUVECIALTY of fine, light gray fron and
brass castings, patented artleles and hardware specialties,
nickel aud copper plating. Al orders, large cr small, will
recelve prompt attention. RBilrmiogham Novelty Waorks,
North Blrmingham. Ala.

FUR BALE—For $1, castings aml all material fur re-
verslble marine or borigontal stemm englnes, 1o, stroke,
4 -In. bore, capable of running a 5ft. boat, a swall Jdyvaibe
or anythi regquiring like power., They are practical ma-
chines, and will stand continuous service nt high speed If
properly lubricated.

Working hlueprints, 20 cents extra.  Finlshed alominum
serew propellers, 25 cents. Elther eoglne complete, ready
to run, for 5. 0. N. Haosen, 183 Du Bols Ave., Elgin, 1.

BPECIAL TOOL SALE—We are selling $33 worth of
woodworking tools for $13.95. Limlied time offer. Too
Lﬂllt’l "?I,,} month. Write now., Macomber Mfg. Co., Plalu-
L £ il

FOR BALE—New patent self-cleaning spraying
;‘Hliﬂlfls ]:HI others In evervthing, Write 1.
LA, ..

FOR BALE—Recelpt for sllver plating wlithout a bat-
tery: £1. Box 502, Montpeller, Ind.

TYPEWRITERS—Flve Smith-Premiers, three Reming-
tons, two Manhatitans, two Olivers, ten miscellanecus ma

fluini.-ﬂ. I'rices reasonable. Wm. E. Davis, Sloux City.
WA .

THE NEW transparent-parallel-fexible mler seale and
rotractor.  For engloeers, architects, draftsimen, ete.
ines can be drawn parallel, square, or at any angle with-
out measuring. Sent postpald for 200: wrlte for efrcolar.
The Flexible Ruler Co., 855 Niagara Bt.. Huffalo, N. Y.

BAND SAWSE, FILES, PLANER. 113 Naorth
Heventh St., Philadelpbia, Pa.

FOR SALE—One 36-in. Scalife sand and chareoal flter:

miEEle;
H. Warren,

Kennedy,

been used two years:; guaranteed o good condition; price
H-nn:;:nnhle. Address The Tolman Laundry, Washington,
FOR SALE=—Blue prints of strong water motor, made

of &heet fron, for 25¢ silver,
Mochanies,

FOR SALE—Several New Margsh Steam Alr Pumps, £12
each.  Marsh Steam Water Pomp, $12; Klinger Water
rauges, 88: complete Locomobile Stenm Engines, 41 H. P.,
218 cach; Al condition; 18-in. Locomobile Copper Tube Boil-
ers, gecond-hand, In Al condition, priee &35: 10-in. Steel
Tule Burpers, $#6; MeCanoa Hutelet Feed Luobricator, $6.
All kinds of Locomobile steam paris at low prices. R.
Kotl, 1425 North Ave., Bridgeport, (‘onn.

FOR SALE—One Creters sfeam pranut  roaster, good
conditlon, £25; ome 20 wait peared dynamo, gowl os new.
4,00, Hoshmer Christlansen, Humboldt, [owna.

Address ToM), care Popualar

BLACKSMITHS. ,

BLACKBMITHING—First lessons; In three chapters,
with 47 jllustratlons. Easy lessomz, by a practical black-
smith. Chap. 1, Tools nod Materisls; Chaps. 2 and 3,
Hending., Swaging and Welding. Price, 10 cents, postpald.
Pupular Mechanics.

§5 SAVED by using our New Drocesa Compound foe
Brazlng Cast Iron, Steel, Bronze, Copper or Brass, SOo per
Ih., with direetions and gearantee. Sample, 4¢ in Atnmps.
Commings Compound Co., 364 Avery Ave., Detroit, Mich,

I HAVE PERFECTED a 10—12 H. . 80-1b, gasoline
motor for cartlage, evele or boat; 5 will buy complete
detall working drawlngs; $245 for complefe set of castings,
Correspondence  #olicited. E, R. Holmes, %01 Rroadway.
Denwver, Caln,

FOR SALFE—Qulck opening die head plpe machine and

7T H. P. gas engine: or will exchange for shaper. Oliver
Aehlemmer Co., Cinelonnatl, Ohlo.
LANDE FOR SALE
LANDS FOR BALE

MUST SELL my 10-aere frult. vegetable and ponliry
farm. Located about B elty bloeks from depot, on Perp
Marquette. This farm Iz without buildings, bnt ite loca-
thm makes Its value more than double other farms in

same locality, Cost me $200: will sell at ones for 10540,
210 caslh and £5 per imonth. Auswer gqoick.  Tnveatigate.
Address 7601, eare Popular Mechanies,

BLACKEMITHE—Young men who wish to become mas-
ter mechanies and expert tool workers may Jdo 8o in a very
short time by using Toy's Treatise on new stewls, explain-
fng how to work them with 5 new methods for working
all difficult jobs. Ten recelpts for making your own com-
pounds for welding diferent kinds of steel solid.  Thermlte
welding folly explained: alzo two colored tool tempering
charts; chart A explains all annealing and hardening;
chart B explains both sclfentific and ploin tempering (o a
standard. Neatly arranged In pamphlet form  for the
small pricd of £1.  Valuahle sample free. W, M. Tov.
Bidpey. 0. P. B.—Get In line for big salaries later; good
hlacksmiths are searce.

PLUMBERS' BUPPLIES.

COMPLETE LINE up-to-date plumbing and steam goods
at wholesdle to the publle, Get eatalogne.  John TMardin.
jquarter century at iﬁz Cottage Grove Ave., Chicago.

Please Mention Ponular Mechandog
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FOR SBALE OR EXCHANGE.

HAVE $35 GULD WATI'H and some cash;
welght 2 to 4 H. P. gasaline motor.
Timber, Mont.

FOR BALE Ul EXCHANGE—Complete Mugic Outfit fur
Btage and Parlor. [ want a large Homeuff Coll. What
have you? O, b Lorens, Port Arthur, Texas.

FOR SALE Ol EXCHANGE-—umne get of books aml course
in I, . 8 Hteam Engilueering. What have yon got?  Also
10 H. PP, auto steam engine and fittings. Write 7505, Pop-
ular Mechanles,

FOR SALE OR EXCHANGE—Full set Hurncss Toals for

Motoreyele Engine.  Address . B. P.. cure Popular Me-
chanies.

want Ught
Lock Box 204, Big

T EXCHANGE—24-in. Toot-power :-‘ﬁ:-t-d.l Lathe; & At
tachments; 1 floe 2-bar sparking mngneto; 1 fing new
Bunnell telegraph instrument: $20 worth of uwp-to-daie

Blranley womdwaorking tools;
Iqihn. William H. Wright,

N.

T EXCHANGE—A valuable patent sideboard nttach-
ment for farm wagons;® selle to every foarmer; a fortupe
to the right pearties; owner has oot the (lme to work Qt;
will exchange for real estate or anything of equal valoe;
thizs will bear Investigation: walue, 23,000, Priee, 23,000,
Address G, W. Clongh, New Richmond, Ind.

fur goml serew cutting bench
2 Belmont Ave., Newark,

WANTED.

WANTED—PBack numbers Popular Mechanlcs previous to
March, 1906, W, W, Billiugslea, Macin, Ga,

WANTED—A posiilon as ianniger of a
change. Have had five years™ experien e,
posgition with small exchange and shoot trouble,
glo8, Popular Mechanles,

ENGINEERS, ELECTRICIANSE, MANAGEHS OR BUPER-
INTENDENTS—Did vou ever try to do something in youor
line of work and get stuck, then sit up late at nlght, read-
ing books, data, ete., trying fo find the Information that
would put you right, and go to bed no wisery Next day
gay, "'l wonder whi could enlighten me on this sabject.””
If yon send me one dollar, 1 will give you the desired in-
formatlon, correctly, and written in plain laoguage, or
sketehed ®o that you oan umderstand . T have had 23
yeara' exporlence In above professions, and am confident 1
can supply your wanis. Glve me a trinl. 1f you thiok you
did not get yonur money's worth, I will refund it promptly.
Addreﬂull.lm. W. Richardzon, M. E., 2181 W. Z24th Pl., Chi-
cago, 111

WANTED—Patented noveltieg; owur usntional selllng or-
anlzation biys or handles on revalty; abundant capital.

telephone  ex-
Wanild aceept i
Address

apgesde Sales Co,, Makers of Razac; Western Office,
Hartford Bldg., Chicago, 111

WANTED—Ztenm turbine wheel, 5 to 100 H. I'. Zend
description. Mr. Bates, 281 Oak 8t., Chicage, Tl

WANTED TO BUY—Second-hand auto boilers: any con-

ditlon, if one hend Iz g, J. L. Luecas, Bridgeport, Conn.

WANTED—Bipoeular of stamdard make, in perfect con-
ditlon. Address 7100, eare Popular Mechanles,

WANTED—A second-hand aute engine, saitable for run-
about; O or ¥ H. P. and transmision. Write 7505, Popu-
Iar Mechanfes.

ADVERTISING SECTION

REPRERENTATIVE IN EVERY TOWN wanted to In-
troduce Pullen's Wireless Medica]l Battery., A handy and
pleasant means of relieving pain or promoting beauty; re-
uired by evervone; pocket size; sells ar slght for £3
(1idFs profit for agents). Send for many reasons why it Is
superfor to all other batteries. Leon W. Pullen Co., 618
Chestnut Bt,, Philadelphia.

AGENTS—Here i3 easy money fur you, Shoes for flat-
from=.  Sells itself. Goes in every home and lapmilry.  Hot-
test seller on the market. Agents are making over $50.00
weekly., Get busy. Address Dexter Supply ©o., Dept. M,
Caxton Bldg., Chicago.

AGENTS make big money selling our new sign letters for
office windows, store fronts apd glaxs signe. Easily pul on.
Wrlte to-day for a free sample amd full particolars,
Metallic 8ign Letter Co., 77 No, Clark 8t., Chicago,

MALE HELP WANTED

WANTED—Machinists ecapable of dolng strictly high-
grade work, particularly bench and floor men; answer by
letter, glving references and experience, and stating wages
wanted. We are not baving labor trouohles.,  Permanent
positions l:: cowpetent men. Utiea Indostrial Company,
Home, N. Y. Y

HELF WANTED—Eig money placing electrie call balls.
Easy to learn. We furnish eomplete  ontfit, ready to
start, econtalnlug bell, battery, S0 Tt. wilre, push button.
staples and instructlong for installing. Priee, $1.50, Lib-
eral disesunt in guantities. Pocket fashlight 86c, prepald.
Money order preferred. H, B, Steele, 220 Greene Ave..
Brookiyn, N. Y.

GUOD SALESMEN WANTED fur s putented speclalty
eelling for $50 and £75; needed In all manufactoring
plants.  May devote entire or part time. Some of our rep-
resentatives average $156 o day. Some more. Write at onee
ton Power Speclalty Co,. 240 Fort 82t Detrolt, Mich,

WANTED—Mechanics (o sell our fine lne of Calipers and

Levels, Good pay. Address E. G, Smith Co.. Colom-
bia, Pa. o
BALESBMEN WANTED—Must e experlenced selling

power transmitting, mill and factory supplies. Salary aml
commission.  Glve age, experience and reference. L. F
firnmmes & Bons, Allentown, Pa, el

100 PER MOXNTH SALARY—Paid weekly. Enpergetie
man In each county to represspt Hardware Dept. Estab-
llzhed buslness. Expense money in advance. "th Colum-
hin House, F-T, Chicago,

INSTRUCTURS —Good openings for technleal men with
leading instituiions. Drawing, £1.000; Applied Mechanies,
F1,0d6r;  Clvll Engineerlog, $1,000; Descriptive Geometry,
$1.0600;  Agrlenltural Chemistry, $1,200: Hallrond Englneer-
ing, $1.800; Wood Working, Drawing, French, $1,200;
Mathematics and Applied Mechanles, 1,400 Burveving and
Algebra, $1,5300; Drafting and Free Hand Drawing, $1.400,
Many other Al positions. Call, write. Hapgoods, 305
Broadway, New York.

A HUNDRED FIREMEN AND BRAKEMEN wanted on
all rallroads to fill vacancies caused by promotlons.  Expe-
rienee unnecessary.  Age over 20, over 140 pounds2, G4 feet
of over. Firemen, $100 monthly: become engineers and
earn $204, Brakemen, $75; hecome conductors and enrn
£150. Name position preferred. Rallway Associatisn, Room
174, 227 ‘Monros S5t., Hrooklyn, N. Y.

AGENTSE WANTED.

WANTED—Agents, machinists, toolmakers,
attention! New and revised edltion Saunders®
of Practical Mechanles" now ready.
get along withont I Hest in the land,  Shop kinks,
secrets  from  noftebooks, roles, formulas, most complete
reference tables, toogh priblems flgured by simple arith-
metle. Valuable lnformation econdensed in pocket  sige.
Price, postpald, $1.00, eloth; #1.25, leather with flap.
Agentz muke blg profite. Send for list of books., E, H.
Haunders. 214 Parchase Bf,, Poston, Mass,

AGENTS WANTED—Eell “"Eurcka Ilell Door Knob, ™
ered by letters patent, $1.75 cash, postpaid.
regular door knoh in door,
agents. F.
Clty. Mn.

AGENTS-—<Handle latest novelty:
Inkless pen. wrltes by dipplag o water: overviaodds siip-
prised: alwavs ready: fAts any penholder;  =ample  and
agenis’ terms, 10c¢; eircnlars of other fast sellers and big
bargain offer fres, Hartman & Company, 2010 DPolk 5t
Dept. 38, Chicago. T11,

AGENTE WANTED—DIortralts, Ahe:
pletures, 1rc:  stereoscopes, e
eredit. Bamples and catalogne free,
Co., 200=1T72 W. Adams= 8t., Chlcago.

AGENTE—Make 238 putting in door hells t‘:;mp]me ont-
fit, bell, pnsh hotton, wire, hattery, =taples and instroe-
tion bhook. Priee, 49 contz, Flash lght, 49 cents, Cata-
logne free. John Nelson Electrleal Coo, Dept. P, Kewnnee,
1.

draftsmen,
*“*Hond Book
Machinist says, **Can't

Y-
Replaces
Trade prices fn quantities to
B. Black Co., Distributors, Station A, Kansas

milons will be gald.

frames, 15¢:; shest
views, Te. 0 days’
Comsolidated Tortralt

EDUCATIONAL AND INSTRUCTION.

STUDY ELECTRICITY AT HOME—A complete electrieal
courge at howe, containing 3-page detall book, 220-page
text-book, 204 experlivents and over 100 pleces of appara-
tua, [rice, complete, only £5.060. Catalogue “P&' explaing

this and other remarkable offers. Thomas M. 8t. John, 848
Ninth Ave., New York,

FOR SALE—Chicago College of Advertlsing scholarship.
valuoe &4i; will sell for £, Graduates of this school are
making from #30 to §75 per week. Address 0103, Popular
Mechanies.,

MAKE MIBSION
blueprint  slesigns,
“Helperg,"*  Hle
bueg, Pa.

ARE YOU MAKING less than £25 or 830 per week?
Mechanical and Structural Drawlog tanght by experts,
Hend for cirenlar.  Low  toltlm,  Inecloding Free Books,
Drawing Instruments, ete. Colombla Correspondence Sehoaol,
Drexel Bldg., Philadelphis, Pa,

MAKE ICE AT HOME for salf and others. Very cheap.
peacticable process, Complete directions, 5e =llver. The
Farms Co., Pltizsharg, Pa.

“HINTS FOR INVENTOHRR." by Dr. Hohert Grimshaw,
the well-known writer; tells of 450 inventlons actually
wanted by mannfacturers. This valoable 160-page book.
eompiled from letters from manufactarers, will he sent free
i# a premiom with a one-vear's subscription to INVENTOR,
the Inventors" magazine, at £1 per vear. Inventor Puoblish-
Ing Company, 84 Exchange Bldg.., Boston, Maose,

FUURNITURE. Yon
details, directions.
sllver: 840 wvalue.

cian  from large
Introducing other
Farms Co,, Pltts-
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EVERY INVENTOR

Who Wants to know

1. What are the most profitable
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 get a
patent,

8. What protection a patent is,

9. How he can sell his patent
after he obtains it

10. How to handle his patent to.
get the most monmey 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.Y - = Chicago, IIl.

Young Men «=d Boys
to Learn a Trade
Boya 15 years of age and older wanted, ¢o0 become ME-
[‘HA\'H" AL and ELECTRICAL ENGINEERS, FOUNDHY-
MEN, PRINTERS, LITHOGRAPHERS, CARPENTERS,
PAINTERS, COUKS, CHEFS, ETC.

"akes unly 6 months to two years to learn the trade yon
pelect s we teach and Instruet youw. . Your Tostroctora are
thorough and practleal mechanlea who have had years of act-
ual working-experlance in the shop, factory, etc. Men recog-
nlzed for thelr guallfications in thelr particalar trades, Men
uhu,!k:,mw from actual wolKing-experlence just what will be
requirdéd of you “when you aceept your posltion ln the com-
mercial world and work.*

ONE OF OUR BOYS

Mr. Ray Connaway became a stu-
dent in vur School of Printing, tak-
ing a special course in Press Work.
He wanted to increase his h:nlnﬁ
imwa. and the tralning of his hands

n a special Industry. He wanted
ta ledrn eve y thing modern in hls
chosen trade, He wanted to rise
above the level of his fellow.work-
erd. He wanted @0 earn a salary ln-
stead of “just wages." To do thia

= he gsaw that he Tustu;?cfwmmhm
earning eapacity by gualifyng him-
Ray Connaway o) 'und 1k GRASEED THE OF-

PORTUNITY we offer you.

RESULT:—At the end of 5 weeks he took a position with
the Madlzon, Indiana, “"COURIEKR", at $20 per week a'.!dﬁ.
YOU CAN DO AS WELL OH BETTER. pEw—LET US
SIST Y0 This aﬂ-m -8 will not permit us to tell about man
others we'want you to know about who are now earning g
salaries. WERITE

NOTICE: T-:rtl can pay vs for your training and in-
gtruction AFTER WE HAVE SECURED FOR YOU A GOOD
PAYING POSITION, If yon prefer. MORE POSITIONS
OPEN TILL‘{ WECAN FILL. .

WRIT £ FOR APPFLICATION BLANK
E"FOR FULL PARTICULARS

Winona Technical Institute

1300 E. Michigan $t. INDIANAPOLIS, INDIANA

'(ftl'SﬂAerﬂ,ﬂﬂru=Hv:EnLESS'"U“’(

st HaAB NO EQUAL
SR ' SIMPLE asp
Com

THREE

i
Bixt Mo VT MEgaus

0 19 Buase L "‘"E
Favo Man- F@, iB04,
O "HE KE«’EE&D@ STYLE B
ExacT size, N2 ]9,
Plsro @v

CHAS.P. KRUS. e EAH 152
1OW Van BuREn ST,

o SHAVE YOUHSELF 1

Then get a brush, the halrs of which will nmrrmnw out.
Our new EVERLASTING SHAVING BRUSH has the hairs
eementsd and get in analuminum ferroke by cur patent
process ; guarantesd ek Lor thres ¥ ears.
A new brush free of o single hair comes out.
SPECIAL: To introducn our uuloq.ul! razors and 25
gupplles for homeshaving, we oifer this 76c brush for ‘
Complete catalog on home shaving FREE.
HOME BARBER SUPPLY GO., 833 E.Madison St. Chicage

THE VACUUM CAP CURES BALDNESS
60 DAYS®' TRIAL

Thousands cured, Our MODERN VACUUM CAP wazs
vseo 4 FEW MINUTES EACH DAY draws the blood to
the scalp and forces the heir ipto new healthy
growth, curey baldness spd stops the hair from fall-
ing out Cores Dapdruff. Earmless aod healthful.
Wea send it to you on trisl. 'We only want pay if you
are pleassd, Isnot this fair? “r-uforfru 1%
THE MODERN YACUUM CAP C

'K DE ‘H‘EE. COLO.

Say, Do You Like to Draw?
WANT TO MAEE MONEY ?

Bend us s drawing of this fellow and find
out how to make from $30 upwards o wesk
by drawing pictures, It's oasy, You |-;|'||1,I
have to study during your spare moments,
at home or ot your office or shop, The I“-
sone don't cost much. Sand FouLr dr;!rin.-]

tedaf.  griool OF CARTOANING

W. L. Evasa “"Teaching exclusively eartoon
and comic work,"" 621 Eunclid Av., Cleveland.
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{ There is no haphazard guess-work about the building of railroads, or the bridging
of yawning chasms; every detail of construction, every little problem has been solved. Every
move has been carefully planned before a stroke of work is done. There is a reason for every
spike, every switch, every twist and turn of track. The safety of human life depends upon the
accuracy with which every inch of rail is laid.

¢ Your success in life depends upon the careful thought with which you
have planned your career. Wil you be holding a better position five years hence,
earning more money, because you are planning step by step to reach such a position, or are you
merely hoping and wishing that something will "turn up" to help you? Are you holding your
present position by accadent, or by choice? You cannot succeed unless you give at least as
much careful thought to planning your journey through life as you would a fifty mile pleasure jaunt.

( If you are a young man, without a profession -~ COUPON
or trade, or an older man dissatishied with poorly paid, CUT ON DOTTED LINE

. - i Plrase send me z2oo-page hand-book. [ am
uncongenial work, you can better yourself by studying in | interested in the course marked “X.7
o Elactrioal Engineering ., Telephone Practice
your spare I'I.l‘.}ll]’ﬁ. Sﬂﬂd fol' our FREE hand-bmk to- ....Mechanical Drawing . Telegraphy
- e . - . . ! ... Mechanical Englneer’g... Sheet Met. Pat. D'ty
day, describing over sixty Engineering and Technical | " stationary Engineer's . Heat. Vent. & Plumb.
“ ¢ L Structural Engloeer'g | Locomotive Englneer's
Courses, Mark the subject on the coupon and let us | . arcnitoctare " Textiles
t s Btructural Drafticg wCollege Prep. Course
help you to pfﬂn a4 paymng career. .. Hydrauolics (fitting for entrance to

i ....Burveying englneoring schools)

P. M, 747

We Employ No Agents to bother you with repeated calls at

Your home or plnt;l: of business. We talk to you ﬂni}* B}f mail. T ——

The money you pay is not used to maintain an r.xp-cmiw: urgmiz;:ign Address o

of high-priced agents, but is used to give you the best instruction | AMERICAN

at the lowest cost. { SCHOOL OF CORRESPONDENCE
' CHICAGO
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POPULAR MECHANICS

MONEY IN NOVELTIES—Our advertlsers and readers
pre looking for good new novelties to put on the market.
They have money for the right inventions In utility,
amusement amd advertizing ooveltles,. What have yon got

that's good? Heach this teld through *‘The Novelty
News," 171-0 Washington 8t., Chiesgo. Prial 3 monthe,
25 cents. ‘ ! -

outfit; never been uscil. Will sell for 215, Walter kuehne,

116 5. Peoria 81., Chicogo. 111

Firlt tL’l.Lﬁ:i-?ﬂﬁjilllhn.;‘]:rl'n B, Course tu Clvil Engimr-
Ing, §60: or will trade for pood DR-in. or 10-ln. screw
cutting lathe. G. P. Vance, Elwin., 111

FOR SALE—International —i_‘ul'-}wsp-r'l;u'uun veé  Eleetrical En-
gloeering Course, 40,  Addvess 6112, care DPoapular Me-
chanics,

BOOKS AND PERIODICALS.

ok BALE-—Engimtering Library. Ten wvolumws, bound
in % moroeco. Covers eompletely the field of Steam and
Electrieal Engineering. Is in tirsi-class condition.  Cost,
new, £, Will sell for £15, Address T, A, &., care Pop-
ular Mechanles,

BUOKRS OF ALL PUBLIBHEKS, new and second-oaim.
Greatly  reduced prices. Teclinieal hooks our specialty.
Write for prices, Address No, 7502, Populir Mechanies.

FOR SBALE—A thorough treatize on Eleeteieity. Covers
entirely electricity in all branches, Five volumes. Cost,

new, 19,  Used but short time, Are in fine condition,
Wil #ell for $£9, Address T. F. B., 41086, care Iopalar
Mechanics,

IF IT'8 PRINTED—MacDonald can supply lt—Domestic
and Forelgn publications of every description—DPlays—read-
Ing and recltatlon books—Dramaile Joarnals supplied by
mail. “*Catalogue P. M. sent free.”” Chas. MacDonsld, b3
Washington 5t., Chleago, 111

FOR SBALE—Cyelopedia of Englueering. Steam, elecirl-
rnl, mechanical, Bound In  three-quarters red  moroecd
leather. Four volumes, Cost new £19. Used Lut slightly,
Are In fine condltlon. WIIl gell for ). Address J. T. H.,
4107, care Popular Mechaunles, Chlvage, 111,

ADVERTISING SECTION

. pedestal,

MISCELLANEOQUS,

FOR SALE—MINIATURE RAPID-FIRE COABT DE-
FENSE GUNS, for noise on the Fourth. Price, $2. Hrass
barrel, 7 in. long, Y-ln, bore, mounted on sdjustable fron
They make a safe and rellable eannon, and no
fuses are required, as they fire by pulllug a string. 0. N.
Eangen. 182 Du Bolse Awve,, Elgin, 111

ANUCELL, a prepuration for repewing old dry batterles.
Lirge ckage, 15¢ (oo stamps). Addreess 2201, Popular
Mechanies, Chicago, Il_i_.

WIRELES: TELECKRAI'H OUTFITS—Complete outfits,
#5050 up; 24d4n, spark coils, $13.75, Relays, Gelssler tubes,
coherers, ete,  Catnlogue free.  Agents wanted.  Vietor H.
Langhter Co.. Bybalin, Miss,

YOUR FORTUNE LIES IN YOUNR HANIL Head your
future with my Fortupe Telllng Chart. Send 10 cents for
one. NOW, 1. Cecll Nuckdg, Covington, Ky,

HAVE YOU BOLVED THE REMO PUZZLE?Y Bent posi-
priald for e by Hemo Co., Box 485, Lowell, Mass, ¢

CATCUH FIsH BY ELECTRICITY. They will come 1o
yvour hook a8 fast a8 yvou can pull them out.  If there are
wny izl in the water, you will cateh them., Complete oni-
fit. express prepald, for §2. Panl Lindborn, 2055 N. Her-
niltage Ave., Chicaga, 11,

D FOR $25 LIBRARY TABLE. Bend S0¢ for drawings
aud full printed Instructions. Rad Co., 1 Summit St.,
Flushing, S

EVERY USER GAS MANTLES, write me. Describe what
.;‘fm‘_huw g,  Factory prieces. E. K. Hough, Johostown,

ARE YOU LOUKING FUR A GOUD REPRESENTATIVE
IN BWEDEXN?Y Am open for some good proposgitlon In

sporting goods, novelties, or any other good line. Axel
Bwensen, 470 ak 5i., Chilcago.
AUCURATE SHOP DRAWINGS., 25 years” experience.

. F. Nickel, 150 Nassau St., New York.
FIRE WITHOUT MATUCHES, Makes a strong, steady

flame. Only theee ingredients used. Reeelpt S0c in eoln.

;I;I::Iahcrlripr I8 nut gowd afier July 1. Address 4000, Popular
eehnnies,

MOTORMAN'S catechism amd catechizm of ear wirlng
and troubles, both for & single dime, Address M. A, Coch-
rane, Leviz, Quebee, Canada.

ELECTRICIAN AND MECHANIC—Practical = monthly
magazine for electrical and mechanical students amd work-
erg.  Pablishes illustrated directions for constructing Jdy-
namaos, motors, gasiline engines. wireless telegraphy. elec
troplating, electrical wirlng, mechonleal drawing, using
tools, furnlture constmetion, all kinds of mechanical work.
Fifty cents yearly: single copy with book cotologoe, five
cents. P, M. Bampson Publishing Co., 6 Heacon St., Bos-
ton. Mass, .

FOR SALE—Epglneering Library of t(welve volomes,
Steam, electrical, mechanical. Boumd In three-qnarters red
moroern loather.  Coat new . Are In exeellent condl-
thn. Used but short tlme. WU =ell for £18. Address
.M. R, 4105, care Popular Mechanics.

FOlt SALE—"Cyeclopedia of Modern Shop Practice.”™ X
complete reference work for machinlsts, foandrymen, ete,
Leather bindlng, four volumes., Cost 818, Will sell for
i, Addresa P, M., Box 425, Chleago, 1. .

PRINTERS AND PUBLISHERS.

ONE HUNDRED 63x3%s white envelopes for 420, post-
paid; 100 business card: and leather eard case for Bio;
visiting cards, 35c¢ per 100, postpaid. Richard Elliott, Box
13746, 8t. Louds, Mo,

PICTURES AND POST CARDS.

" THE FAMOUS postal eard scheme will start the dollars
rolllng vour way In n manper that will sctonlly frighten

yon, Complete detalls of this dollar gettd scheme for
e dtir]l{- ine gtampsp.  Noo G100, Popular Mechanies, Chi-
cago, .

ONE DOZEN PHOTO POST CARDS made from any pho-
tograph for 50 cents. Your photograph returned with order,
postpald. All work guasrantesd. Enough =ald, Glve ns n
trial, Photo Card Co., J05 W. 17Tth &t., Chicago, TIL

REAUTIFUL SOUVENIR PICTURE, 12x20. entltled
“"Ring of the Forest,"" and new bareain =ale lisis of curlos,
AN _for 20e, prepaid.  Georee 1. Tilla. Alhion, N. Y.

SEATTLE BOUVENIRE PORT CARDSE—We will mafl 12
benutiful aszorted J-color post cards of Heattle and Puget
Boumd for 205c, postpaid; magnificent views., Bomaer.Brown
Ci.. Paoule's Bank Bldg., Seattle, Wash.

LAUNCH MACHINERY

BUOATE AND LAUNCIHEE—We
Tohlnz, Sales Agent, Cllnten, Mo,

build  them. w. O,

FINANCIAL—HARE OPMMNIBRTUNITY —Small  all siment
Detrolt Gas & Coke Co. 1st Mortgage 5% Gold Bonds., Ino-
terezt payable Febroary and Aongust 1st each year. De-
nomination of bonds, 500, Price, $400 each, and secrued
lnterest vielding Iovestor 5.56549.. Your erder soliclted for
one of more bondg, subject i3 prior sale, Bonds dellvered
through any bank. Write Frank K. Blakeslee, High Grade
eenrities, 1020 Williamson Rldg., Cleveland, Ohlo,

INK THAT IMSA'PEARS in 4 weeks and 76 other
money makers; 10 (no stamps). Address ZZ81, Popuolar
Mecbanies, Chieaso, 111,

FURNITURE POLIsH—Cleans amd prodoces a lustroos
“hady' instantly: etz 406 to make one gallon, Exeel-
lent for all ferniture, bar tops, fixtures and finizsbed Hoors.
Receipt will be promptly #ent for §1. A, P. Shaffer, 1000
Milwaukes Ave,, Chicagse, 111,

FOWER CANOE—In use only 6 weeks; length. 20 ft.:
1 H. P. engloe: speeds, 8% to 10 miles; noo-capsizable:
air-tleht sponsons, full lengih; strongest bullt boat of lis
type on the river; engine runs like a charm; positively no
troable: donble steel keel, tull length: the boat {8 in per-
feot conditlon, amd an unheard-of snap at FI50, ag it ean-
not b daplleated for doable the money; a demonsiration
and ride (o any prospective porchaser. See Theo. Perry,
Room 4, 175 Grizwold 8t., Detrolt, Mich.

TWO WAYS of renewing dry hatteries; {brlnted Tienke
for 20c eoin.  Elecirie Bupply Co., Kewanee, I11.

THE MELIA-TONE attachment makes mnslenl lostro-
ment of a talking machine or phonograph. Prodoees tones
natural. Fite any style ar elze. Priee, £1.  Mello-Tone
Mo, Snrinefield, Mass, : Iy

WIHRELESS TELEGRAPHY —Nlne prinisg and instroe-
thons for making sending and recelving apparntus sent for
enly 20¢ (oo stamps),  Address TEEL, Popnlar Mechanies.

IF YOU CAN GET OAKSE AGOREGATES CHEAP.
don't make another dry process block,  Cost them “'sloppy
wet™ on any dry procegs machine having vertieal cores, and
remiove dat onee, Cost redoced 30 per eent. Value -
creased 200 per eent, Pat, Aprll &, 1097, These blocks
are vertleally reinforced with reated coarse stooe and are
réleased by Intrsducing alr between machine and block by
Inner paper monld.  The dry process face® hecomes a satn-
riated] part of the “sloppy wet™ hlork without blemish or
discoloration. No better or finer faced block CAN be made
by any kposwn process.  Send for elrenlar.  Hights on small
;t}'pi!ly. B, W. Hendrickson, Patentee, White Plains,

EABY AND SBAFE to operate, therefore
Dependable and econsmical, therefors steam.
Flash Tube Generator to s compound engine.
plicated.  Nothing unceriain,  Tight
spaere, Werssones fuel,  Marlne Teos
Riatlon, Chicago, 111

NOT gasollne,

Bupplied by
Nothing ecom-
weleht and moderate
Waorks, N. Halsted

CIGAR BANDS—Imported direct from Furope;  entirely
different from  American bands: 300 kind=, all new,
stamped with real gold, beantifullv eolored.  Samples, 10
cenle, of 40 cents per 100 (oo duplleateal, pogtpald, Inelod-
ing  {llnstrated eatalogne on  professlonal plate making.
Order gquick. Natlonal Selling Co., Allentown, Pa.

Pleges Wention Parnulaes MWMenhantns
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A PERFECT LIGHTNING PROTECTOR far your tele:
phone.  Can be upenéd in o secomd, dividing both  wires,
ur will protect I left elosed.  No more chattering, as
fuses are held In by screw prossure.  No danger, as with a
single pole switeh. Mailed with full directlons for attach-
Ing for Toe, wmoney order; $7.50 per dozen. K. F. Beonett,
Hale, M, e o

DON'T LUSE YOUR TOOLE,  semd $1 tor rormplete oul-
fit with which yvou can put your nume wn anything made
of metal, so that it can not be removed.  Pol voor name
on the blade of your razor, =aw, chisel or any other toal,
Look ot the mark on your raxor; you ean pul your name
on anything made of metal In the same manser. The reg-
ilar price of this outfit neatly packed is £1.50.  Order
to-day and it will be sent to you, express prepald, for #1.
Brown & Co,, 314 E. 66th St i:hﬂgg.u

FOR SALE—Formula for Ink Eradicator, for 10¢ silver.
List of other valuable ones for stamp. Address 8112, care
Popular Mechanies.

CHICAGO-ST. LOUIS TOURISTS will find my route Lok
a great help; maps and deseriptionz reading boih ways be-
tween Chicago and Springficld. Price $1, postpaid. S P,
Irwin, Bleomington, I11.

TOO LATE TO CLASSIFY

100 FINE VISITING CARDS, 25, postpald, Russell

Janney, N(-whm;u. Pa.

WIRELESS—The Excelso Wave Detector, most sensitive
recelver known for wireless. Wil eatch messages sent
out from stations eeveral hondred miles saway., No battery
‘required.  Complete parts by mall, postpaid, £1.050. Agonts
wanted, V. I Laughter Co., Dept, 0, Byholia, Miss, =

ATOCK, FURKITURE, FIXTURES and goods of a jew-
-eley store,  Must be moved, PBargain for one wishing to

Cstart in business. Addreess G. Ryder, Delaware, Ohio.

———— e r——
: A finely illastrated monthly magazine publishing practical educationsl articlea
ELEGTHIEIIH l.n HEEHIHIE on all branches of elect l?nm-c-a. Complete directions and work-
ing drawings for making steam and gasoline engines, dynamos and motors,

 FOR BALE—1% and 2% H. P, &tationary Gas or Gasos
line Engines. Alzo castings for same. Wil furnlsh some-
plete set of working drawings for same. (astings, 10 and
2 En-mﬂmt'r}' stands. J, F. Schulz, Box 178, North Chi-
cago, 111,

POLANLRITY INDICATOR, 250 cents, Work on any volt-
age. Satisfaction gouranteed or money refonded.  Sent
postpald to any address on receipt of price (eoiny, J. EL
Gravell, 100 Drexel Blde., Philadelphia, Pa,

$#15 PER DAY INCOME. 1 start you i an lwoorable
business. paving that, for 25¢ silver. Ivan Langrell, Te-
konsha, Mich,

COST OF IRRIGATION., A wvaluable booklet just Issced
by the American Well Works, Auwrora, 1l.: tells Low L
secure an abundance of waler for farming PuirposEs—an
esgential to suecess In this line: also containg some Inter-
esting figures.  The booklet §s supplied free to all who
write for It. "

—

IN MONTANA.—Sowe herd drilling iz done in Montana
mining camps, according to the following couversation:

Hald one mioer:  *“The rock down In that shaft s .
hard that they nsed six barrels of drills the other day and
barely scratched it.*

“Ogh!' said another. *“1 saw ‘em working on a ledge
onee where rhe rock was se hard that after they had vsed
nine barrels o drflls on it the hole stuck ot six inches, '

Copies of the Index to Vol. VIII, 1506
Popular Mechanies, mav be had for 10
cents each. Bind your magazinesand have
a fine volume of current history. We
have a few bound volumes for sale at
$2.50 each.

ty and mec

faralture, wirlng Instroction, wireless telepraphy, mechsoical deawing, etc, Three months® trial ten cents, Fifty cents & year,
Catalogne of electrical and mechanical books free, P, M. Sampson Puablishing Uo., 6 Beacon St, Hoston, nln.,nls-.

How to Make n Paper Boat—How to Make n Barrel
Boat—How to Make o1 Water Wheel—How to Miake
Your Own Fishing Tackle—Temporary Camps and
How te Bolld Them—Pormanent Camps and How to
Builid® Them—How to Build an Imitation Street Car
Linge—How to Moke a Water Bleyelo—How to Make
a Mipizture Windmill—How to Bulld an Iee Boat—A
Novel Borglar Alaroy—A Mechanleal Ventriloquist and
How to Make It—How to Maoke a Boot-Blacking Cabl-
net—Renewing Dry Batteries—Tlow fo Make Water
Motors—How 1o Make “Antigue' Clocks from Up-1o-
date Materials—ILettering a Clock Dial—How to Make
8 Windmill of One or Two Horsepower—How o Make
a Trap for Rabblits, Rats and Mice—How to Make a
Stmall SBearchlight—Eites of Many Kinds and How fo
Make Them—Jug Fishing—How to Do Ornpmental
Iron Work—Oroamental Metal Guards for Open Flre-
places—How to Make a Propelling Vebicle—Ilow to
Make a Water Telescope—How to Make Paper Ral-
loons—How to Make a Hestograph—Usefnl Articles
and Orvaments Made of 0ld Blevele Parts—Deylces
for Winter Bports, How to Make and Use Them—
Coaating Bleds, Chalr Slkeighs, Toboggan Slides and
Bkls—How to Make Rubber Stamps—How to Make
8 Baggage  Carrler for Bleyeles—A Water Condle-
gtick—Boy's Hand-Power Auto, How Mide—IHow to
Make a Palr of Domb-Bells—How to Rlid Your Yard
of Cats—ilow to Make an Easel—To Light a Gas-
Hght Wlithout Matches—Things a Doy Can Make Out
of Md. Bleycle Purts—Mow to Make &8 Wind Pro-
peller—FPhotographing from n Capiive Ballopon—How
to Make n Simple Borglar Alarm—To Make 8 Binder
for Popular Mechanics—How 1o Make m Hammocok—
Electric Rat Exterminator—How to Make n Minfature
Steam Turblne—How to Eee Throogh Your Hupd—
How to Make a Wood-Turnlng Lathe Out of an Old
Bewlng Machine—How to Rempve Binlns from Marble
—How to Make a Torbine Englne—How to Make n
Lead Cannon—How to Make a Wircless Telegraph
sSyatem—How to Mike a Toy Battery Motor LIft n
10-1b. Weight—To Henew Old Dry Batlerles—Wentlher.
sroofing for Tents—Ilow to Make an Electrle Furnaee
tegnlator—How ta Make @ Simple Fire Alarm—IHow
to Make a Bell Tent—Enameling a Bilevele Frome—
A Practleal Camera for Fifty Cents—How to Make
a Very Simple " arbine—Power of Small Coils for
Bending Wireless Meseages—Ringing a Bell by "Touch-
ing a Gas Jet—How to Bulld an Elsctric Englne—
Novel Electrie Motor—How to Make a Sallomobile—
How to Make & Novel Burglar Alarm—8imple X-Ray
Experiment—To PBulld a  Merry-Go-Round—Another
Electrlc Motor—{'se for an 014 Clock—To Make an
Electrle Plano—How to Make a Telegraph Instroment
and. Buzzer—How to Bulld a Modesl
Bar Tollt 8 Comblats AClatatasns. Ta e O

Feenisina ot Popatas 'J_b:.u;-ql; P
L aiee oL L RS

Your Mewsdealer will order it for you or sent postpaid for
acht—How & 25 cenls by the publishers, Popular Mechanics, 167 Wash- |

e ———
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Tee “CHICAGO”

Automatic Temperature
Regulator

The best device for controlling your
heating system.
Even temperature at all times.

Time-Set
Attachment

Pat in the coal and
it will do the rest.

This attachment alone is worth what we are asking for
the complete outfit, 1t will check the fire during the night,
potil such time as you may want it warmer in the morning.

SIMPLE—DURABLE—RELIABLE

TheChicago Heat Regulator Co.
Dept. P. Suite 322, 40 Dearhorn St., Chicago

If you find one hole during
that time, we give you a new pair.

HIS 15 TO CERTIFY that we will send
you a new pair free for every pair of Wash- ¢
inglon Guaranteed Sox in which a hole is

worn in six months' time. This GUARANTEE is made §
by the Washington Mail Order Co. of Chicago §
and is therefore as good as a bond. We treat £e
every customer in good faith—ask no guoestions
—do no gquibbling—simply send a new pair free. |23
We could not afford to make this offer if we did 4
not feel sure of our Washington Guaranteed Sox. o
5 Price, per box of six pair, $1.50. :
=y In ordaring, be careful to state slze and whether binck  §
bor s wanled Send money at cur rizk s

Send for our Free Catalogue 24T.
Containg B0 pages, li ely fllos

with 10 ealor pag
conceivabls article of n

Controllers of the Washington =hirt
Co., Complete Outfitters to  Hi:
Majesty, The American Citizen
L e
181 Adams 5t., Chicago B
¢ 3 a*‘ﬁ””f
P

| WATERPROOFED LINEN

| Necessity

BARNARD STEVENS

COLUMBIA:

A Summer

For comfort and economy LITHOLIN
Waterproofed Linen Collarsand Cufis
arg almost indispensable, especlally
in warm weather. Wiped with &
damp cloth they are as clean as when
pew, with the original whiteness, and
naver wilt, erack norfray. Cutsshow

ouly a tew of the Litholin styles.
Collars 25c. Cuffs 50c.

If not ab pour dealer’s, send e sfygle,
gtze divd mumber wanfed, witle vemit-
tenee, and we wdll medl o your od-
fress, prstperidd.  Degoriptive iflustro-

ANN ARBOR

WEST POINT

tedd eotalagus of full line sendt FREE
09 eyl sk,

THE FIBERLOID COMPANY, Dept. 25
7 Waverly Place, New York Cily

You areblind to vour
own interests if you
fail this Spring to
install one of the
famous

and sharpenyour Lawn mowers in the only up-to-date, rapid,
accarite and geientific way. The 17 model is now ready and
contains feantures that make it usefal the year round. Wae
can't berin to mention them here, but a postal will bring full
deseription, price, ete. Ask your jobber zbout this machine,

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

.



. (K . Extraordinay Chance W= |

|
FOR YOU TO MAKE BIG MONEY |
READ OUR PROPOSITION

Last 4th of July we introduced the Gas Cannon to the American public and sold several thousand of
them at $5 (00 each. 'These went like hot cakes, Our agents were all sold out long before 1he 4th.
The boys are simply wild abont the Gas Cannon, It is absolutely safe, makes a tremendous repoit,
shoots 20 shots a mioute, and fires 500 shots at a COST OF ONLY ONE CENT. Every pareut is
equally pleased, for it provides a delightfully inexpensive 4th and does away with all worry over the
youngsters, Iarthermore, it is a delightful toy for Young Amsrica ALL THE YEAR ROUN D, suitable
for use in the huuse and most instructive in its mechanical features,

For These Reasons you can see the Gas Cannon is a wonderful seller, especially af this time.

We want you to act as our agent in your town. This year we want to sell 20,000 Gas Cannons 4¢
$3.00 each. 1f they sold readily at $5.00 each before, how do you think they will go at only #3.007
You can sell ALL YOU CAN GET, and we will agree to get you ALL YOU CAN SELL,

We are willing to *‘show yvou'’ first. We don't want your money, but we do want you to work for
8. Send us only J1.00 with your applieation for agency; we will at onee express you our complete
Gas Cannon, the exact outfit for which we have always gotten $5.00. This outfit costs s mueh more
than #1 00, BUT “we want to show you,"

IF the eannon eomes up to our elaims, use it for your sample and you ean sell 2 dozen 2 day easily
at I00% profit.

IF you are not delighted with it, return it to us and we'll refund your money promptly. We mean it.
Write for ageney application blanks guick, so that no one will g t ahead of yon for your loeality.

HERE IS AN OPPORTUNITY! GRASP IT!! Order your sample today.

WE WANT AGENTS EVERYWHERE

FOR—@PIP WARNER MOTOR CO., Inc.
Dept. 17, Flatiron Bldg., New York City

Combination Plier

SI1X USEFUL TOOLS IH ONE
WIRE CUTTER SIDE CUTTER
PIPE GRIP REAMC T

SCREW DRIVER

FLAT NOSE PLIER
DROP FORGED from
an extra fine grade
of steel,

The handles are
gn designed that
they fit the palm
of the hand,
thereby mak-
ing it an easy
Cutting
Tool,

“LEARN TO DRAW?”

B e
IMYH(] S HI90Y |

3 INIMY

,
1

A household
tool that s con-
stantly needed in
all trades and pro-
fossions. No. T00—
T-inch sent to any ad-
dress in  the United
States prapald on recdipt
of 40 cents. Wa can also
furnizh this tool in nickel

S

5

]
| 3

plitid finish for 51,95, It | hardly necessary for the publishers to mention the
lmportance of a4 thocoogh knowledgs of dreawing and design
AsK your dealer for excapt to say that this volume 18 & comprebensive, gell-in-

U T l C TO O L S glruction course for both shop and druwing room.
4 i The workcontains ME pages, Mustrated by over filents and
Take No,Substitute diagrams, many full page drawings; the bonk I8 printed on

" a very fioe grade of paper; it measares B5x10v inches and
If ke has not got them write as wolghis over three pounds; the binding is in bk cloth with
Every Tool GUARANTEED goid edzes and titles; the volume (8 made to open freely and
I# o every way a most complete up-to-date book both in con-
tents and as a specimen of high standard book making,
Highly endorsed.

1

WRITE FOR “PLIER PALMISTRY" PRICE $3 [ iesed  Order ey,

HTICA DROP EORGEF 2 TANI O | THEO. AUDEL & CB.. Publishers




